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Building the foundation: A collaborative approach to habitat rehabilitation
Professional
Aguilar, Gavin, Idaho Governor's Office of Species Conservation, gavin.aguilar@osc.idaho.gov.

Abstract: For over 30 years, the Upper Salmon Basin Watershed Program (USBWP) has utilized federal,
state, tribal, and non-profit collaboration to implement basin-wide restoration projects to benefit ESA
listed and other resident fish species. The Upper Salmon Basin Watershed (USBW) includes four
subbasins (Upper Salmon, Pahsimeroi, Lemhi, and Mid Salmon), with over 90% public land, however;
54% of the critical spawning habitat for salmonids is located on private land. Due to this, landowner
cooperation and trust is an integral part to this basin wide approach to habitat rehabilitation. Since the
start of the USBWP, there have been over 445 habitat rehabilitation projects implemented ranging from
passage barrier removal, habitat complexity projects, conservation easements, and fish screen and
irrigation withdrawal improvements. This collaborative effort can be measured by improvements to
instream flow, increased spawning and rearing habitat, and reconnected tributaries. One project, among
many, that illustrates these accomplishments is River Mile 32, which has successfully increased rearing
habitat, implemented a conservation easement, and improved irrigation withdrawal. These efforts and
collaborative approach will continue in the future and facilitate increased resilience in fish populations
and their ecosystem within the USBW.

Integrating field data and remote sensing to identify restoration opportunities and set
restoration targets: an example from the Great Basin

Professional
Al-Chokhachy, Robert, U.S. Geological Survey, ral-chokhachy@usgs.gov.

Hayley Glassic, U.S. Geological Survey, hglassic@usgs.gov; Sean Vogt, U.S. Fish and Wildlife Service,
svogt@fws.gov; Alden T Shallcross, Bureau of Land Management, ashallcross@blm.gov.

Abstract: Across the western United States, riverscapes have been degraded, limiting the ecosystem
services provided by these critical landscapes. Given the pervasiveness of degradation, identifying areas
to prioritize for restoration can be challenging, particularly in terms of characterizing the potential
benefits and setting realistic expectations for restoration. Here, we describe an approach using existing
field and remote sensing data (i.e., normalized difference vegetation index) to determine the status and
identify restoration potential for riverscapes across portions of the Great Basin in Nevada, Oregon, and
California. Specifically, we merged remote sensing and field data with GIS-based products to allow for
contrasting status and potential among similar riverscape settings (e.g., gradient, valley bottom width,
etc.). We integrated covariate data to control for landscape differences and used the residuals to determine
status and set management goals. Our results suggest considerable differences in the status of habitats
across the Great Basin. In general, our data suggest widespread restoration opportunities given extensive
disconnection between the streams and floodplains due to incision and aggradation, indicating reduced
abilities for water storage and habitat complexity. We also found wide variation in the habitat potential
across streams due to the geomorphic context of riverscapes. Using distributions of data (i.e., residuals)
within different riverscape settings (e.g., confined, unconfined) allowed for realistic near-term and
long-term restoration targets—particularly in the absence of ‘reference sites’. Given habitat restoration
presents a key opportunity to enhance aquatic ecosystems in the context of changing climatic conditions,



our approach and early results leveraging multiple data sources provides a platform to direct efforts to
prioritize actions to enhance ecosystem services provided by healthy riverscapes.

Comparison of environmental DNA metabarcoding and conventional sampling methods for
stream fishes

Professional
Anderson, Ellyse, USDA, National Wildlife Research Center, ellyse.anderson@usda.gov.

Ryan Friebertshauser, Larval Fish Laboratory, Colorado State University,
ryan.friebertshauser@colostate.edu; Antoinette Piaggio, USDA, National Wildlife Research Center,
toni.j.piaggio@usda.gov; Ryan Fitzpatrick, Aquatic Research, Colorado Parks and Wildlife,
ryan.fitzpatrick@state.co.us.

Abstract: The selection of a fish sampling method is critical as data derived from these activities are used
for listing, funding, and management decisions regarding the use of resources. Each sampling method has
its own inherent biases, and new sampling techniques should be tested against previously accepted
techniques to ensure that it is a robust method resulting in high-quality data before being adopted.
Environmental DNA (eDNA) metabarcoding can be used to reveal species compositions from a single
collection event, allowing for biodiversity assessments that are crucial to the management of aquatic
systems. We conducted a comparative study investigating the efficacy of eDNA and conventional
methods (electrofishing and seining) at paired stream sites to validate the use of eDNA as a
complementary survey method. Comparative sites were chosen based on conventional fish community
sampling conducted by Colorado Parks and Wildlife during the 2021 and 2023 field seasons. Species
richness detected by eDNA was significantly greater than that detected by conventional sampling. Across
all sites, 28 species were detected by both methods, and only one additional unique species was detected
using conventional methods that was not detected with eDNA, whereas nine additional unique species
were detected with eDNA. As a multi-year study, we also provide recommendations for future eDNA
sampling and data processing to optimize reliable detection. Overall, we demonstrated that eEDNA
metabarcoding could outperform conventional techniques when evaluating species richness, although
incorporating its use in conjunction with conventional sampling is the most comprehensive method for the
monitoring and management of stream fishes.

Unburned habitat essential for amphibian breeding persistence following wildfire
Professional
Bailey, Larissa, Colorado State University, larissa.bailey@colostate.edu.

Richard Henderson, U S. Forest Service Medicine Bow-Routt National Forest and Thunder Basin
National Grassland, richard.henderson@usda.gov; Wendy Estes-Zumpf, Wyoming Game & Fish
Department, wendy.estes-zumpf@wyo.gov; Charles Rhoades, U S. Forest Service Rocky Mountain
Research Station, charles.c.rhoades@usda.gov; Ellie Miller, Trout Unlimited, ellie.miller@tu.org;
Dominique Lujan, U S. Forest Service Medicine Bow-Routt National Forest and Thunder Basin
National Grassland, dominique.lujan@tu.org; Erin Muths, United States Geological Survey, Fort
Collins Science Center, muthse@usgs.gov.

Abstract: Wildfire regimes are changing rapidly with widespread increase in the intensity, frequency, and
duration of fire activity, especially in the western United States. Limited studies explore the impacts of



wildfires on aquatic taxa and few focus on lentic habitats that are essential for amphibians, many of which
are of conservation concern. We capitalized on existing pre-fire surveys for anuran species and resurveyed
a random subset of wetlands across a gradient of soil burn severity to investigate the short-term effects of
wildfire on a relict population of wood frogs in the southern Rocky Mountains. We also investigated
whether maps created to support rapid post-fire emergency response activities (i.e., United States Forest
Service Burned Area Emergency Response program) accurately characterize soil burn severity around
small habitat features (i.e., ponds) that serve as important amphibian breeding and rearing habitat. Soil
burn severity reflects fire impacts on soil and surface organic layers, including vegetation loss and
changes in soil structure and function. We found that Wood Frog Lithobates sylvaticus breeding
persistence following fires was negatively influenced by the percentage of their terrestrial habitat (100 m
buffer surrounding breeding ponds) that was burned. Wood frog colonization probability of previously
unoccupied ponds was low (~ 0.10) and unaffected by soil burn severity. Importantly,we found that
remotely sensed data typically produced to predict flooding and erosion at broad (catchment) scales is a
poor representation of the amount and variation in soil burn severity surrounding small habitat features,
suggesting that additional field sampling is necessary to understand wildfire responses for species that
rely on these small habitat features. Understanding short-term geographic- and species-specific variation
in response to wildfires provides the basis to explore time to recovery (e.g., when wood frogs return to
burned breeding sites) or to determine if declines in breeding distributions intensify over time.

Restoring native fish at scale with lessons from the Rio Costilla Project
Professional
Bakevich, Bryan, New Mexico Department of Game and Fish, bryan.bakevich@dgf.nm.gov.

Zachary Klein, New Mexico State University, zklein@nmsu.edu; Yvette Paroz, U.S. Forest Service,
yvette.paroz@usda.gov; Carter Kruse, Turner Enterprises Inc., Carter.Kruse@retranches.com; Kirk
Patten, New Mexico Department of Game and Fish, kirk.patten@dgf.nm.gov; John Alves, Colorado
Parks and Wildlife (Retired), jyalves@msn.com.

Abstract: Spanning 120 miles of streams and 16 mountain lakes, the Rio Costilla Restoration Project is
the largest inland native fish restoration effort in the United States. Over two decades, this initiative
transformed a watershed once dominated by non-native fish into a thriving habitat for Rio Grande
Cutthroat Trout, Rio Grande Chub, and Rio Grande Sucker. Success was driven by a phased approach that
combined rotenone treatments, habitat improvements, and temporary barriers to manage fish movements
while maintaining treatment efficacy. Achieving success at this scale required sustained commitment and
collaboration among state and federal agencies, private stakeholders, and local communities. Long-term
partnerships enabled the team to navigate setbacks, refine techniques, and build the expertise needed to
confidently execute large-scale treatments. A critical component of the project was the development of a
Rio Grande Cutthroat Trout broodstock capable of supplying the large number of fish needed to
repopulate restored habitats, which required extensive planning and coordination. Advancements in
genetic tools allowed for more accurate assessments of fish purity, guiding retreatments when unexpected
introgression was detected. Environmental DNA became essential for evaluating treatment success,
providing a more reliable and efficient alternative to traditional electrofishing and visual surveys. As a
result, the distribution of Rio Grande Cutthroat Trout in New Mexico increased by 16.1%, while Rio
Grande Chub and Rio Grande Sucker have been successfully re-established in some reaches, with
ongoing efforts to expand their populations. The project was an important factor in the decision not to list



all three species under the Endangered Species Act, demonstrating that large-scale restoration is
achievable through sustained commitment, evolving technology, and adaptive management. Its success
offers valuable insights for agencies considering similar conservation efforts.

Streamflow heterogeneity in headwaters: A blind spot in assessing cold-water fish
vulnerability to drought?

Professional

Baldock, Jeff, Oak Ridge Institute for Science and Education; U.S. Geological Survey, Northern Rocky
Mountain Science Center, jbaldock@usgs.gov.

Jennifer Fair, U.S. Geological Survey, Eastern Ecological Science Center, jfair@usgs.gov; Benjamin
Letcher, U.S. Geological Survey, Eastern Ecological Science Center; bletcher@usgs.gov; Robert
Al-Chokhachy, U.S. Geological Survey, Northern Rocky Mountain Science Center,
ral-chokhachy@usgs.gov; Jason Dunham, U.S. Geological Survey, Forest and Rangeland Ecosystem
Science Center, jdunham@usgs.gov; Clint Muhlfeld, U.S. Geological Survey, Northern Rocky
Mountain Science Center, cmuhlfeld@usgs.gov.

Abstract: Headwater streams account for a majority of river networks worldwide and have a
disproportionately large influence on the functioning of aquatic ecosystems. Headwater streams also
support critical habitat for many species, including cold-water fishes, many of which are declining or at
risk of extinction. Despite their ecological significance, headwater streams are largely underrepresented in
streamflow monitoring networks, which place greater emphasis on mainstem rivers. As a result, less is
known about how headwaters respond to changing water availability. Headwater streams therefore
represent a blind spot for understanding flow regime variability and assessing the vulnerability of
cold-water fish to changing climatic conditions, including the increasing frequency and severity of
drought. We quantified hydrologic processes in headwater stream networks to understand spatiotemporal
variation in flow conditions related to drought, focusing on ten basins across three ecoregions in the
United States: the Appalachian Mountains, northern Rocky Mountains, and arid Great Basin. In each
basin, we compared empirical streamflow dynamics measured from a single downstream reference
location with up to nine upstream headwater locations. Preliminary results indicate significant spatial
heterogeneity in flow regimes within headwater stream networks. In general, we observed a pattern of
increasing heterogeneity in upstream flow regimes as reference flows declined, but this varied across the
basins. Model results indicate that this pattern is driven by shifts from regional to local controls on
streamflow during low flow conditions. We also show that models predicting flow in unsampled
headwater streams may be inadequate, highlighting the need for additional empirical data to guide
predictive models in these areas. A comprehensive understanding of streamflow variability in headwater
stream networks is needed to accurately assess cold-water fish vulnerability to drought.

The experiences of women in the Wyoming Game and Fish Department: Current realities
and a path forward

Professional

Bear, Beth, Wyoming Game and Fish Department, beth.bear@wyo.gov.

Abstract: Organizations with more women perform better and are more collaborative in nature. Women
are also obtaining more degrees than men in natural resources, and conservation efforts benefit from more



women in these positions. However, across the nation women are underrepresented as natural resource
professionals, despite earning more degrees in the field than men. Reasons for this include lack of
mentoring, discrimination, and lack of support for desired work-life balance. This project consisted of a
survey of current and past female employees in the Wyoming Game and Fish Department (WGFD), to
better understand women’s experiences and how this may explain the lack of women in the WGFD.
Respondents of the survey indicated positive experiences when supervisors and colleagues provided
mentoring, flexible schedules, support of work-life balance, and training and professional development
opportunities. Respondents indicated negative experiences including lack of understanding for parenthood
or work-life balance, gender discrimination or exclusion, and policies and practices that
disproportionately affect women negatively. Recommendations to implement strategies to enhance areas
of success and areas for improvement and current work by the WGFD will be discussed.

Process-Based Restoration (PBR) umbrella: Selecting when to use the spectrum of design
approaches and restoration treatments

Professional
Beeby, Johannes, Stillwater Sciences, jbeeby@stillwatersci.com.
Julie Ash, Stillwater Sciences, jash@stillwatersci.com.

Abstract: Process-Based Restoration (PBR) has been around for decades but is now the new buzzword.
But what does PBR actually mean and how do we know when to use it? In Colorado, PBR is often
associated only with beaver mimicry design approaches to stream restoration, but Colorado’s river
systems are complex and there are many different PBR tools beyond beaver mimicry in the restoration
toolbox. During this talk, we define the spectrum of design approaches and restoration treatments within
PBR and identify when to use low-tech vs high-tech approaches and passive vs active treatments. We will
explore on-the-ground projects that represent opposite ends of the PBR spectrum and review a selection
tool that helps prioritize PBR generally and evaluate the strengths of different approaches appropriate for
different scenarios based on a project’s goals, level of risk, acceptable uncertainty, desired time to reach
goals, level of design needed, and cost investment.

Process-Based Restoration in fine-bedded braided rivers? How to increase habitat diversity
for native fishes while maintaining river processes

Professional
Beeby, Johannes, Stillwater Sciences, jbeeby@stillwatersci.com.
Al Keith, Stillwater Sciences, aj@stillwatersci.com.

Abstract: Restoration of riverine habitat in the upper Colorado River basin is a critical tool to help
achieve conservation and recovery objectives for at-risk native fishes such as Flannelmouth Sucker,
Bluehead Sucker, Roundtail Chub, Colorado Pikeminnow, Razorback Sucker, and other listed fish
species. Threats to these native species include alterations to the river’s natural hydrology, habitat
simplification, degraded riparian habitat and function, and challenges posed by invasive species such as
predation, competition, and hybridization with nonnative fishes. Restoration for these native fishes
focuses on improving habitat complexity including, but not limited to, increasing diversity of depths and
velocities for multiple life stages and increasing instream structural cover. Restoration techniques to
enhance these features are relatively straightforward in other channel types such as coarse-bedded



single-thread channels, but braided rivers present a greater restoration challenge. Braided rivers are
dynamic systems with multi-thread channels formed by unvegetated bars that shift with each flow event
and are naturally shallower and comparatively lacking in habitat diversity and structural complexity. Can
we—and should we—use traditionally static restoration treatments to attempt to restore native fish habitat
in braided channels, and is it possible to do so while maintaining the processes that shape and maintain
these dynamic channels? We discuss why it is important to maintain key riverine processes and how it
may also be possible to use a Process-Based Restoration (PBR) approach to increase habitat diversity in a
fine-bedded braided river. The type of treatments, and where and where not to focus these treatments, are
critical to achieving a PBR design that still meets these goals. We describe an example restoration project
in a section of the lower Yampa River, highlighting the challenges of balancing competing goals of
working with river processes to maintain a highly dynamic channel while improving habitat for native
fishes.

Flying beavers, amphibious bulldozers, and dry stream beds: The evolution of aquatic
habitat restoration in Idaho.

Professional
Belnap, Matt, Idaho Department of Fish and Game, matt.belnap@idfg.idaho.gov.

Paddy Murphy, Idaho Department of Fish and Game, patrick. murphy@idfg.idaho.gov; Martin Koenig,
Idaho Department of Fish and Game, martin.koenig@idfg.idaho.gov, Daniel Bertram, Idaho
Governor's Office of Species Conservation,daniel.bertram@osc.idaho.gov .

Abstract: The streams and rivers of Idaho have been influenced by land use and development since
European settlement in the 19th century. Typical effects include increased road densities, simplified
channels, as well as reduced riparian forest cover, species richness, habitat connectivity, flows,
large-woody debris recruitment, or floodplain activation. Beginning in the mid-20th century, fisheries
professionals recognized the connection between reduced habitat capacity and the abundance of fish
populations, and targeted restoration of streams and rivers that supported native fishes began in earnest.
Funding for this work started with license sales and other small investments which over decades have
evolved into multi-million dollar funding streams that biologists have used to restore hundreds of acres of
floodplain and hundreds of miles of streams. Several decades of implementation has yielded successes,
failures, and lessons learned for restoration project managers.

Foraging ecology of Lake Trout and Walleye in four Wyoming reservoirs.
Student

Blechinger, Tristan, University of Wyoming, tblechin@uwyo.edu.

William Fetzer, University of Wyoming, wfetzer@uwyo.edu.

Abstract: Foraging behavior of apex predators is a major driver of food web structure and function in
aquatic ecosystems. Apex predators regulate lower trophic levels through top-down control, largely
driven by individual size and gape limitation. Specialist and generalist predators influence prey
communities in highly variable ways, and trophic cascades initiated by changes in predation rates have
the capacity to alter or entirely restructure food webs, especially in aquatic ecosystems. Thus, there is a
need to understand foraging behavior of apex predators at the individual level. In Wyoming reservoirs,
apex predators are typically one of two introduced species - Lake Trout Salvelinus namaycush or Walleye



Sander vitreus — both considered to be generalists at the population level. Here, we analyzed muscle and
liver stable isotope samples from four reservoirs across Wyoming to identify foraging strategies within
Lake Trout and Walleye populations. We did this by estimating individual diet proportions from stable
isotope mixing models, and calculated specialization as the distance between an individual’s estimated
diet proportion and an absolute specialist as well as the similarity between an individual and the
population average. We found that Walleye tended to be generalist populations comprised of generalist
individuals, while Lake Trout tended to be generalist populations comprised of more specialized
individuals. Results suggest Walleye are more effective predators than Lake Trout, specifically regarding
the consumption of stocked salmonids. However, this is likely influenced by habitat and prey availability
as Walleye overlap with stocked salmonids throughout the year while Lake Trout are likely thermally
restricted during warmer months. Estimated intraspecific variation in foraging strategies of Walleye and
Lake Trout populations has implications for how populations of these two apex predators will respond to
future environmental disturbances like stocking, water level fluctuations, and changing food webs.

I tag, you tag, where do all the tags go? Tag retention in Sauger on the Yellowstone River
near Billings, Montana

Professional
Blythe, Demi, Montana Fish, Wildlife and Parks, demi.blythe@mt.gov.
Shannon Blackburn, shannon.blackburn@mt.gov; Brad Olszewski, Brad.Olszewski@mt.gov.

Abstract: Sauger Sander canadensis are a highly migratory species and once widely distributed
throughout North America. In Montana, Sauger are native east of the continental divide in the Missouri
and Yellowstone River drainages. Despite being a Montana Species of Special Concern, relatively little is
understood about the population dynamics of Sauger and how major threats, like habitat fragmentation,
and interactions with nonnative species, influence the population in the Yellowstone River near Billings,
Montana. Early Sauger conservation efforts by Montana Fish, Wildlife, and Parks included a long-term
monitoring program since 2006, which began with individually marking all captured fish with T-bar
anchor tags (floy tags). In 2019, we began double-tagging encountered Sauger and used internal passive
integrated transponder tags along with the external floy tags. Thus, we summarized recapture information
from 2019 to 2022, and quantified both external and internal transmitter retention. We will use this
information towards better understanding Sauger survival and work towards assessing critical limiting
factors for the population (e.g., entrainment, habitat fragmentation, overexploitation). These data will
provide additional insight to various management decisions, like harvest limits, habitat restoration
priorities, and Yellowstone River instream flow water leases.

Presence, distribution, and movement of green sturgeon (Acipenser medirostris) in
Humboldt Bay and the Mad River, California

Student

Boeberitz, Olivia, Cal Poly Humboldt, olivia.boeberitz@humboldt.edu

Darren Ward, darren.ward@humboldt.edu; William Matsubu, wmatsubu@bluelakerancheria-nsn.gov;
John Kelly, john.kelly@wildlife.ca.gov; William Pinnix, bill pinnix@fws.gov; Nann Fangue,
nafangue@ucdavis.edu; Jose Marin Jarrin, jose.marinjarrin@humboldt.edu.



Abstract: Green sturgeon Acipenser medirostris are a long-lived, anadromous species that spawns in
large West Coast North American rivers but ranges widely in the coastal ocean, where its distribution and
habitat use are understudied. For coastal California Native American tribes, green sturgeon are a vital part
of their cultural heritage and central to their food security. Two genetically distinct populations of green
sturgeon are recognized; a southern population segment listed as “threatened” under the Endangered
Species Act, and a northern population segment considered of “conservation concern.” This research aims
to characterize the seasonal presence, habitat use, and movement patterns of green sturgeon from both
populations within Humboldt Bay (Wigi) and the Mad River (Baduwa’t) in Northern California. Limited
information exists on green sturgeon distribution and habitat use in these systems, hindering our ability to
assess how human activities and habitat degradation may impact the species. This is particularly
important for Humboldt Bay, where planned aquaculture and offshore wind projects are likely to
substantially alter existing habitat. Data is collected utilizing a combination of acoustic telemetry, pop-up
satellite archival tags, and visual transect surveys to better understand green sturgeon presence and
distribution in potential aggregation sites. Visual observations, including boat-based and drone transect
surveys, along with citizen science reports on platforms like iNaturalist, will supplement the data
collection process. In 2024, eighteen acoustic receivers were strategically deployed throughout Humboldt
Bay and the Mad River, detecting twenty-five fish that were tagged in other study areas. This project
functions as a partnership between tribal, university, state, and federal personnel, and is imperative for
advancing our understanding of green sturgeon ecology and monitoring capabilities. It will also contribute
to better-informed stewardship and management of tribal and state natural resources in the face of habitat
alteration and climate change.

Biological control of overabundant non-native species using sterile hybrid Tiger
Muskellunge Esox lucius x E. masquinongy in New Mexico Reservoirs

Professional
Booth, Ian, New Mexico Department of Game and Fish, ian.booth@dgf.nm.gov.

Abstract: An overabundance of non-native Goldfish Carassius auratus and White Sucker Catostomus
commersonii populations in Bluewater and Quemado Reservoirs offered limited recreational fishing
opportunities and public outcry for removal. Initial attempts at mechanical removal showed little to no
impact at the population level for these non-native species. Biological control utilizing stocked tiger
muskellunge Esox lucius x E. masquinongy, a reproductively sterile hybrid, was then attempted to reduce
non-native species abundance and create a recreational fishing opportunity. In 2003 New Mexico
Department of Game and Fish began stocking tiger muskellunge at a mean length of 112mm on an annual
to biennial basis. Reservoirs were surveyed using floating gill nets and boat electrofishing each spring and
fall to assess biological control effectiveness and monitor changes in fish assemblage. To evaluate tiger
muskellunge populations we utilized Jolly-Seber mark-recapture models and determined the relative
abundance of non-native fish species using catch-per-unit-effort (CPUE) metrics. At Bluewater Reservoir,
Goldfish CPUE declined from 396.0 fish/hour in 2003 to 0 fish/hour in 2024, and White Sucker CPUE
declined from 942.0 fish/hour in 2003 to 114.1 fish/hour in 2024. Quemado Reservoir had a similar
decline in Goldfish CPUE from 533 fish/hour in 2003 to 59.9 fish/hour in 2024. Additionally, we
observed increases in overall angler satisfaction ratings after the introduction of tiger muskellunge. Our
results demonstrate that tiger muskellunge are a useful tool for reduction and potential eradication of
non-native fish species in small to medium sized reservoirs, while also providing a recreational fishing



opportunity. If complete eradication is the overall goal, we recommend combining biological control with
other removal methods to increase likelihood of success.

Seasonal migration of Round Goby and the underlying isoscape may alter the
understanding of Lake Trout foraging

Student
Brewin, Jordan, University of Wyoming, jbrewin@uwyo.edu.

Tristan Blechinger, University of Wyoming, tblechin@uwyo.edu; Lindsay Buckhout, University of
Wyoming, Ibuckhou@uwyo.edu; Andrew Daley, University of Wyoming, adaley2@uwyo.edu;, Ralph
Tingley, Great Lakes Science Center, United States Geological Survey, rtingley@usgs.gov; Ben
Turschak, Charlevoix Fisheries Research Station, Michigan Department of Natural Resources,
TurschakB1@michigan.gov; William Fetzer, University of Wyoming, wfetzer@uwyo.edu .

Abstract: Food web stability helps maintain ecosystem structure and function in the face of
environmental changes. Smaller-bodied prey fish species often rely heavily on individual energy
pathways while the utilization of multiple energy pathways is often associated with generalist, higher
trophic level taxa due to their large size and increased mobility. However, certain prey species like Round
Goby within their native and non-native ranges, including Lake Michigan, perform seasonal migrations
between nearshore habitats in the summer and offshore demersal habitats in the winter. Due to the scale of
these migrations, multiple energy pathways are potentially being coupled by Round Goby, filling an
ecological role that is often only associated with top predators in the system such as Lake Trout. To
understand use of multiple energy pathways by Round Goby and impacts of this seasonal migration on
the Lake Michigan food web, we used 613C, 615N, and 634S isotope data from Round Goby, dreissenid
mussels, and Lake Trout collected over various springs and falls between 2014 and 2023. While diet
composition of Round Goby did not vary between seasons, consuming mostly dreissenid mussels, the
Round Goby isotopes exhibited significant spatial and temporal variation due to variation in the
underlying isotopic baseline exhibited in the dreissenid mussels. The seasonal isotopic shift in the Round
Gobies was reflected in the Lake Trout, altering estimations of the predator’s reliance on other prey fish,
increasing their reliance on Round Goby during spring . These results indicate that seasonal migrations of
Round Goby integrate multiple energy pathways, transferring energy of basal resources from multiple
habitats to the top predators. Potentially, altering our understanding of the Lake Michigan food web, and
thus management decisions. Additionally, our research highlights the importance of sampling prey
throughout the entire year to understand intraspecific niche use and accurately model food web dynamics.

Changes in reproductive ecology of Yellowstone Cutthroat Trout in Yellowstone Lake
following Lake Trout invasion

Student

Briggs, Michelle, Montana Cooperative Fishery Research Unit, Montana State University,
michelle.briggs1@montana.edu.

Molly Webb, U.S. Fish and Wildlife Service, Bozeman Fish Technology Center molly webb@fws.gov;
Christopher Guy, U.S. Geological Survey, Montana Cooperative Fishery Research Unit, Montana
State University cguy@montana.edu; Todd Koel, U.S. National Park Service, Native Fish
Conservation Program, Yellowstone National Park todd koel@nps.gov.



Abstract: Yellowstone Cutthroat Trout Oncorhynchus virginalis bouvieri in Yellowstone Lake represent
the largest non-hybridized population of the subspecies, making the population of highest conservation
concern. However, the population is threatened by invasive Lake Trout Salvelinus namaycush. To
conserve Yellowstone Cutthroat Trout, the National Park Service implemented an intensive suppression
program targeting invasive lake trout by gillnetting. Suppression gillnetting has reduced the abundance of
predatory Lake Trout, and the Yellowstone Cutthroat Trout population is recovering. Long-term
monitoring indicates the size structure of the population shifted following Lake Trout invasion, suggesting
that reproductive parameters may have changed. We assessed the reproductive structure of Yellowstone
Cutthroat Trout in Yellowstone Lake. Gonadal tissue was collected to determine length and age at
maturity, fecundity, and spawning periodicity. Length at 50% probability of maturity was 479 mm (95%
CI 467 —490) for females and 406 mm (95% CI 386 — 430 mm) for males, compared to 330 mm for
males and females historically. Currently, age at 50% probability of maturity is 6.6 for females and 5.5 for
males. Mean absolute fecundity was 2897 eggs/individual (95% CI 2526 — 3122) at present compared to
1243 eggs/individual (95% CI 799 — 1687) before lake trout invasion. The rate of skip spawning was 2%
for females. These results will be an integral component of a population model, which will be used to
develop new conservation benchmarks and assess the effects of future management actions for
Yellowstone Cutthroat Trout.

Length at age of Mottled Sculpin in a regulated high-elevation river
Student

Brown, Alexandra, Department of Fish, Wildlife, and Conservation Biology, Colorado State University,
Fort Collins, Colorado, USA, abrown14(@colostate.edu.

Travis Hacket, Department of Fish, Wildlife, and Conservation Biology, Colorado State University, Fort
Collins, Colorado, USA, Travis.Hackett@colostate.edu; Baylor K.Lynch, Department of Fish,
Wildlife, and Conservation Biology, Colorado State University, Fort Collins, Colorado, USA,
baylorlynch7052@gmail.com; Brien P. Rose, Blue Valley Ranch, Kremmling, Colorado, USA,
brose@jnsgrp.com; Brett M. Johnson, Department of Fish, Wildlife, and Conservation Biology,
Colorado State University, Fort Collins, Colorado, USA, Brett. Johnson@colostate.edu; Yoirchiro
Kanno, Department of Fish, Wildlife, and Conservation Biology, Colorado State University, Fort
Collins, Colorado, USA, and Graduate Degree Program in Ecology, Colorado State University, Fort
Collins, Colorado, USA, Yoichiro.Kanno@colostate.edu.

Abstract: We characterized length-at-age relationships of Mottled Sculpin Cottus bairdii in the lower
Blue River, a regulated high-elevation river in the southern Rocky Mountain region, Colorado, USA.
Sculpin was collected in May, August and October in a dry year and a wet year, and sagittal otoliths were
sectioned for age estimation. Age-1 fish grew rapidly followed by slowed annual growth and a relatively
long life span, with the oldest individual inferred to be 9 years old at 119 mm in total length. These
patterns might be due to the altered flow regime characterized by hypolimnetic dam water release,
resulting in suboptimal summer water temperatures for growth, oligotrophic conditions and low
abundance of prey resources. Our study reports length-at-age relationships of a small-bodied species in an
anthropogenically altered river, and additional research is warranted to compare their life history
characteristics over space and time.

I The ups, downs, and arounds of fish passage in Montana



I Professional
Brown, Peter, Montana Fish Wildlife and Parks, Peter. Brown@mt.gov.
Michelle McGree, Montana Fish Wildlife & Parks, MMcGree@mt.gov.

Abstract: Fish passage in Montana takes several contrasting forms; installing barriers to prevent
upstream movement for fish conservation, removing barriers to facilitate unobstructed movement in
streams and rivers, and (when appropriate) eliminating entrainment with fish screens. Montana has many
waterways that allow for long migratory corridors and species that evolved to rely on them. For example,
Bull Trout Salvelinus confluentus and Pallid Sturgeon Scaphirhynchus albus are two federally listed
species that rely on long reaches of rivers in the Missouri River and the Columbia River drainages.
Threats of hybridization and competition with Cutthroat Trout Oncorhynchus clarkii and Bull Trout have
been managed using barriers to upstream movement. These barriers are typically constructed drop
structures or perched culverts that are strategically left in place. We present the various strategies
employed across the state to describe the current state of the science in Montana, including examples of
successes and current challenges.

Oxbow Fish Hatchery renovation: Idaho Power Company’s dedication to providing fish for
the future

Professional
Brown, Riley, Idaho Power Company, rbrown@idahopower.com.

Abstract: Idaho Power Company constructed Oxbow Fish Hatchery in 1961 in response to the Federal
Energy Regulatory Commission’s mitigation requirements following the construction of the Hells Canyon
Complex. The construction of this complex, consisting of Brownlee, Oxbow, and Hells Canyon dams,
began in the 1950’s. Oxbow Fish Hatchery originally served as an adult holding, spawning, incubation,
and early rearing facility for Snake River Fall Chinook salmon returning to Hells Canyon. Eventually,
Idaho Power’s fall Chinook mitigation program was moved offsite, and the primary role of Oxbow
Hatchery changed to a sorting, spawning, and incubation facility for steelhead. The facility has operated
as such for decades, but ageing infrastructure and the need for future expansion to satisfy new operating
license requirements in Hells Canyon led Idaho Power to pursue a full renovation of the site. The new
facility features state of the art fish mobilization and handling techniques using electric crowders, a
two-story fish lift, and an electro-anesthesia unit. This new automated system will allow the small Oxbow
Fish Hatchery staff to handle large quantities of fish quickly and efficiently while sorting broodstock or
distributing fish to local tribes or fisheries.

Suppression of an illegally introduced Walleye population to sustain a wild trout fishery
Professional

Burckhardt, Jason, Wyoming Game and Fish Department, jason.burckhardt@wyo.gov.

Travis Neebling, Wyoming Game and Fish Department, travis.neebling@wyo.gov.

Abstract: Buffalo Bill Reservoir harbors a relatively unique adfluvial population of Rainbow and
Cutthroat trout that annually migrate into the North Fork Shoshone River and its tributaries to spawn.
This adult trout migration fuels a fishery of national importance. Juvenile trout migrate from the North
Fork Shoshone and tributaries to Buffalo Bill Reservoir to grow and mature. Walleye were discovered in
Buffalo Bill Reservoir in 2008 and stable isotope analyses indicated illegal stocking as early as 2002. Per



capita Walleye consumption of juvenile trout was substantial and the potential expansion of the Walleye
population threatened the sustainability of the trout population. The possibility of suppressing this
Walleye population was researched, methods of suppression were analyzed, and an age-structured
population model was developed that suggested the suppression of this Walleye population was feasible
using gillnetting of spawning congregations and unlimited angler harvest. Suppression of this Walleye
population in the form of gillnetting and electrofishing removals during spring spawning congregations
and unlimited harvest by anglers has occurred since 2017. Otoliths removed from Walleye captured
during suppression activities have been used to populate the age-structured population model and suggest
that suppression efforts have been successful at preventing the growth of the Walleye population in most
years.

The influence of beaver dams on prairie stream fishes
Student
Clancy, Niall, University of Wyoming, niall.clancy@uwyo.edu.

Nolan Weatherby, University of Wyoming, nrweatherby@gmail.com; Elizabeth Rieger, University of
Wyoming, erieger@uwyo.edu; Annika Walters, U.S. Geological Survey, University of Wyoming,
annika.walters@uwyo.edu.

Abstract: Functional-trait diversity of species in a community determines how resilient that community is
to disturbance, so factors that influence functional groups are of critical importance to ecosystems. Many
prairie fishes have functional traits that make them resilient to streamflow intermittency and drought.
Because beaver dams increase the amount of wetted habitat in a stream, there is concern that beaver
activity will benefit introduced, pond-adapted fishes to the detriment of native fishes. We conducted two
related studies, one observational and one experimental, to determine how prairie fish communities
respond to beaver dams. In an observational study of 30 streams, sites with beaver dams had significantly
higher fish abundances compared to same-stream control sites. Native species had higher abundances at
beaver sites, and introduced fish abundances did not. Of note, functional-group proportions were not
significantly different between the two. We compared these results to an experimental study of fish
response to installation of beaver dam analogs (BDAs) in a prairie stream. Similar to the observational
study, fish abundances increased in response to BDAs while abundances in a control reach showed little
change. No introduced species were caught in the stream, but functional group proportions did not show a
clear, directional change in response to BDAs. Comparing both studies, we suggest that beaver dams and
BDAs benefit native prairie fishes but tend to increase functional groups in proportion to what is already
present in a stream. This has implications for site selection for beaver-restoration projects.

Characterizing genomic diversity of Colorado’s Cutthroat Trout populations across the
Continental Divide

Student

Clark, Noél, Fish, Wildlife, and Conservation Biology - Colorado State University,
noel.clark@colostate.edu.

Kevin Rogers, Colorado Parks & Wildlife, kevin.rogers@state.co.us; Eric Anderson, Fisheries Ecology
Division, Southwest Fisheries Science Center, National Marine Fisheries Service, NOAA; Yoichiro
Kanno, Fish, Wildlife, & Conservation Biology, Colorado State University,



yoichiro.kanno@colostate.edu; Caitlin Wells, Fish, Wildlife, & Conservation Biology, Colorado State
University, caitlin.wells@colostate.edu.

Abstract: The Cutthroat Trout Oncorhynchus clarkii is a biological icon of western North America with
the largest native range and species diversity of all North American trout. Currently, there are six
recognized lineages believed native to the Southern Rocky Mountains. Despite almost a decade of genetic
and morphological studies, clarity on the phylogenetic history and evolutionary differences between all
lineages of Colorado’s Cutthroat Trout remains to be resolved, and has implications for future
management for populations of this species group throughout the Southern Rocky Mountains. Previous
molecular studies have used genetic markers representing only a small portion of the genome, such as
with ND2 mitochondrial DNA haplotypes, microsatellites, and amplified fragment length polymorphisms,
and have not included DNA from all extant lineages of Cutthroat Trout found in Colorado. To address this
knowledge gap, we used whole genome sequencing to analyze DNA samples from all extant lineages of
southern Rocky Mountain Cutthroat Trout, as well as from five other Cutthroat Trout lineages across
North America. Using whole genomes, we have confirmed the nuclear distinctiveness of the “blue” and
“green” lineages of former Colorado River Cutthroat Trout - a finding that further necessitates their
taxonomic redescription. We additionally identified the persistence of ancestral and unique spatial genetic
diversity despite widespread historic stocking. These findings, along with an analysis of long term
effective population sizes, provide key insights into possible natural and anthropogenic drivers of
population migration, separation, and speciation. Taken together, this information will be used to inform
conservation management of Cutthroat Trout lineages across their native range in the Southern Rocky
Mountains.

Factors driving the renovation of aging fish hatcheries and the process of design
Professional

Clouse, Christopher, HDR Engineering, christopher.clouse@hdrinc.com.

Matt Cochran, HDR, matt.cochran@hdrinc.com.

Abstract: The most recent survey of fishing, hunting, and wildlife-associated recreation found 33.9
million U.S. residents participated in fishing and spent $99.4 billion on the activity. Stocking is a key
management tool that is used to augment existing native populations, such as when a given water body
may drop in productivity due to habitat loss. Stocking can also be used to create new fisheries where they
would otherwise not exist. Fish hatcheries operated by federal and state agencies provide fish to reach
these objectives. HDR Engineering is currently assisting multiple states with renovation and
modernization of hatchery sites, buildings, pond complexes and recirculation facilities. The importance of
preventing aquatic invasive species, facilitating water conservation, and promoting efficient hatchery
operations are the core of these renovations. This talk will outline modernization examples from across
the United States and outline key challenges and design innovations.

Unlocking migration: Pre-barrier removal assessment of fish and habitat in a tributary to
Bear Lake, Utah, after 80 years of fragmentation

Professional

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



Timothy E. Walsworth, Utah State University, Department of Watershed Sciences and the Ecology Center,
Timothy.walsworth@usu.edu; Phaedra Budy, Utah State University, Department of Watershed
Sciences and the Ecology Center, US Geological Survey, Utah Cooperative Fish and Wildlife
Research Unit, Phaedra.budy@usu.edu; Jim DeRito, Trout Unlimited, james.derito@tu.org.

Abstract: Human land-use activities have fragmented and degraded stream habitats across the western
United States, restricting the ability of native migratory fish to access the distinct habitats necessary to
complete their life history cycles and thus contributing to the decline of Cutthroat Trout Oncorhynchus
clarkii populations throughout their native range. North Eden Creek, a tributary of Bear Lake, Utah,
historically supported spawning for one of the only adfluvial populations of Bonneville Cutthroat Trout
(BCT), but access has been blocked by an impassable culvert for over 80 years. Scheduled for
replacement in fall 2025, this study establishes a baseline to assess restoration impacts and develop a
long-term monitoring plan. We reviewed historical data and implemented a monitoring framework to
evaluate physical habitat, fish assemblages, and aquatic invertebrate communities across an elevational
gradient at 10 sites—nine above and one below the culvert. Habitat conditions varied with elevation:
lower reaches featured cobble substrates and riparian vegetation, while upper reaches had gravel
substrates and undercut banks, with stream temperatures remaining within suitable ranges for salmonids.
However, middle elevation sites, characterized by silt substrates and limited riparian cover, experienced
summer temperatures exceeding lethal thresholds. Electrofishing revealed higher species richness below
the culvert (n = 4) and greater relative abundance in headwaters, but only Brook Trout Salvelinus
fontinalis and BCT were found upstream, with Brook Trout dominating survey sites. Aquatic invertebrate
abundance was highest in low and high elevations, with sensitive taxa (Ephemeroptera, Trichoptera,
Plecoptera) most prevalent, while middle elevation sites showed lower abundance. Findings suggest that
middle elevation reaches are suboptimal for fish due to temperature and habitat constraints. We
recommend continued monitoring every 1-3 years post-culvert replacement to assess population
responses. These efforts will help evaluate restoration outcomes and inform future connectivity projects
for Cutthroat Trout conservation.

From rolling rocks to rocking and rolling — a Trout Unlimited case study in rethinking the
practice and scale of habitat restoration

Professional
Colyer, Warren, Trout Unlimited, wcolyer@tu.org.

Abstract: The practice of restoring rivers and streams has changed much in recent decades. Trout
Unlimited (TU) has evolved, as well, from volunteers spending weekends rolling rocks into their favorite
streams to increase cover for trout, to over 300 professional staff developing, designing, and
implementing watershed-scale projects to restore hydrologic and fluvial processes in streams and rivers
across the country. Our members are still the engine that drives the organization, but now they are
complemented by a staff of professional project managers, engineers, ecologists, geomorphologists and
water quality and instream flow specialists. Together with partners we raise millions of dollars, volunteer
thousands of hours, and restore and reconnect hundreds of stream miles every year. In this presentation
we will describe the evolution of TU’s habitat restoration programs and projects, from our first watershed
restoration project — the Beaverkill-Willowemoc Home Rivers Initiative in New York State in 1994 — to
ongoing multi-million dollar dam removal and valley reconstruction projects; and from streambank
stabilization and habitat construction to a more recent focus on process restoration. We will discuss some



of the tools we use, including passive restoration techniques that change land use, low-intensity
“hand-tool” projects that encourage beaver activity and increase instream wood, and massive
earth-moving construction projects that rebuild valley bottoms. The specific restoration approach is
informed by both ecological objectives and site-specific constraints, but the common thread is a focus on
restoring the natural processes that build and maintain healthy habitat and support trout and salmon.

Insights on the distribution and taxonomic identification of a recently discovered
freshwater sponge in Colorado’s Gunnison River

Student
Covey, Anders, Western Colorado University, dhouston@western.edu.

Van de Kerk, Madelon, Western Colorado University, mvandekerk@western.edu; Houston, Derek,
Western Colorado University, dhouston@western.edu; Wilmot, Oliver, Western Colorado University,
owilmot@western.edu.

Abstract: Phylum Porifera has a cosmopolitan distribution and its species thrive in a myriad of aquatic
environments, including a small fraction (<3% of all sponge species) that occupy freshwater systems.
Freshwater sponge distributions are not well understood as they are often underrepresented in studies
focused on freshwater ecology. We recently discovered a species of freshwater sponge in the Gunnison
River, where it had not been documented previously. Hence, little is known about the species’ current
distribution, or even taxonomic identification, in this area. Herein, we apply an occupancy modeling
approach to better understand the distribution of this sponge within the Gunnison River, and apply DNA
barcoding methods to confirm our tentative species identification. We found sponges occupying 40% of
our sites, where they attach to large rocks in pools and slow flowing runs. DNA barcoding results confirm
that this sponge belongs to genus Ephydatia, but further phylogenetic analyses are required to confirm the
species.

Use of microhabitats associated with post-assisted log structures by fishes in a Salt River
tributary

Professional
Dauwalter, Daniel, Trout Unlimited, ddauwalter@tu.org.

Lundberg, Emma, Trout Unlimited, Emma.Lundberg@tu.org; Jochems, Louis, Trout Unlimited,
Louis.Jochems@tu.org.

Abstract: Low-tech process-based restoration (LTPBR) is being used across the West to restore stream
ecosystems, although there are still uncertainties in streamflow, water storage, and fish response outcomes
from this work. Post-assisted log structures (PALSs) are one technique used in LTPBR to restore natural
processes, and in 2022 70 PALs were installed as part of a restoration project in 1.6 miles of North Fork
Tincup Creek, an Idaho tributary to the Salt River, Wyoming; 20 PALs were installed in 2024 as part of
project maintenance. In 2024, we used pre-positioned electrofishing to understand how microhabitats
were used by the fishes in North Fork Tincup Creek, and how those microhabitats were associated with
PALs. Microhabitats generally reflected the riffle-run-pool structure of the stream, and the fish
community reflected this microhabitat pattern. However, microhabitats were only weakly influenced by
the 2-year old PALs, a reflection of the short time period since PALs were installed. Our study design will
allow us to document change in microhabitats associated with PALs over time as the project ages and



stream channel evolves. It will also allow for changes in occupancy by Yellowstone Cutthroat Trout to be
tracked. We will discuss how this approach could easily be employed as one way to monitor fish
responses to LTPBR as it is implemented with increased pace across the West.

Life history traits influence method-specific detection of native and invasive amphibians in
Colorado

Student
Davis, Waverly, Colorado State University, waverlybdavis@gmail.com.

Larissa Bailey, Department of Fish, Wildlife, and Conservation Biology, Colorado State University,
larissa.bailey(@colostate.edu; Boyd Wright, Colorado Parks and Wildlife, boyd.wright@state.co.us.

Abstract: Efficient and effective monitoring is essential for informing conservation efforts and
management actions. Cryptic and declining taxa are often the focus of conservation programs and are
inherently difficult to monitor and detect. A key challenge to effective monitoring is when a species is
present at a location but goes undetected in a survey, creating uncertainty in whether the species is truly
absent or present but unobserved. Estimating detection is crucial to improve the efficacy of monitoring
methods and accurately inform conservation efforts. In this study, we applied occupancy modeling to
estimate method-specific detection probabilities for two focal amphibian species in Colorado: the native
Northern Leopard Frog Lithobates pipiens and its invasive threat, the American Bullfrog Lithobates
catesbeianus. We evaluated three monitoring techniques: automated acoustic recorders, eDNA, and visual
encounter surveys at 38 breeding sites in Colorado’s South Platte River Basin, an area where northern
leopard frogs are declining, and bullfrogs are expanding. We investigated how local environmental
conditions and survey-specific choices influenced detection probabilities for each species and method.
Results showed detection probabilities differed according to species-specific life history traits. Our
findings suggest monitoring methods can be optimized for both species to improve detection and better
inform conservation actions.

Improving fish passage and habitat by rebuilding irrigation diversions on the upper Bear
River

Professional
DeRito, James, Trout Unlimited, jderito@tu.org.

Michael Fiorelli, Trout Unlimited, mike.fiorelli@tu.org; David Kimble, United States Fish and Wildlife
Service’s Partners Program, david_kimble@fws.gov.

Abstract: Irrigation dams and diversions on rivers and streams can prevent the movement and migration
of fishes and limit their distribution and abundance. For example, the upper Bear River has 26 irrigation
push-up dams/diversions that prevent the movement and migration of Bear River Cutthroat Trout.
Beginning in 2013, Trout Unlimited, the United States Fish and Wildlife Service’s Partners Program, and
numerous other supporters and funders began implementing fish passage at these water diversions. To
date, 11 irrigation diversions have been rebuilt that maximally divert 4 to 41 cubic feet per second of
water. We present an aerial tour of these diversions, “stopping” to discuss and view how each diversion
was rebuilt to provide for fish passage. The rebuild solutions include re-routing the river around unneeded
dams, natural channel design techniques such as boulder constructed riffles, toe wood, cross vanes, along
with fish screens. A total of about $5 million has been spent on these projects with individual projects
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ranging from $125,000 to $850,000. Next steps in the Upper Bear River include the continued removal of
fish passage barriers and improving headwater stream conditions using low tech process-based restoration
techniques. An ongoing challenge is designing projects for the range of flows that the Bear River
experiences on an annual basis from less than 50 to more than 2,000 cubic feet per second. Additional
challenges include sustaining relationships with landowners and water rights holders beyond project
completion including maintenance and operation. Lessons learned from this work include using scientific
data such as radio telemetry studies of fish movement to create a roadmap for projects. Additionally, it’s
been crucial to build relationships with landowners and water users through face-to-face communications
to provide insight into specific projects and build trust with agricultural producers.

Eight decades of messing around in Wyoming streams: What have we done and what have
we learned?

Professional
Dey, Paul, Wyoming Game and Fish Department, paul.dey@wyo.gov.

Abstract: Wyoming Game and Fish biologists have a legacy of active work in streams across the state
dating back to the 1940s. From the beginning, installing structures and moving beavers have been notable
activities. The formation of a Wyoming Game and Fish Department aquatic habitat crew in 1972 marked
the beginning of organized efforts including the development of assessment methodologies like the
Habitat Quality Index and the installation of structures to improve trout habitat and reduce bank erosion.
Programmatic shifts beginning in the 1990s emphasized watershed-scale improvements with additional
staff devoted to aquatic habitat work. Continued evolution has resulted today in an aquatic habitat
program with 13 staff devoted entirely to aquatic habitat restoration, instream flow protection, and fish
passage improvement. Today’s focus is on functional improvements to stream environments. Our
approaches lean heavily on interpreting the history of stream impacts and adjustments at a site and
designing solutions that consider watershed restoration potential and stream evolution processes. Our tool
chest includes traditional natural channel design approaches, beaver dam analogs, beaver translocation,
passive restoration and other methods depending on site characteristics. Work in Wyoming today
involves extensive collaboration among multiple partners with varied roles including project oversight,
assessment, funding acquisition and delivery, land management, permitting, and monitoring.

A history of stream restoration on America's public lands
Professional

Dickard, Melissa, Bureau of Land Management, mdickard@blm.gov.

Michael Brown, BLM, mebrown@blm.gov; Thomas Fresques, BLM, tlfresqu@blm.gov; Mark
Gonzalez, BLM mvarner@blm.gov; Alden Shallcross, BLM, ashallcross@blm.gov; Scott Miller,
BLM, swmiller@blm.gov; Matthew Varner, BLM, mvarner@blm.gov.

Abstract: The Bureau of Land Management (BLM) has a rich history of riparian management. The
Riparian Initiative of the 1990’s heralded a decided focus on riparian areas and spawned the Properly
Functioning Condition Assessment as well as the Creeks and Communities strategy. Since then, the
BLM’s tools to assess condition have evolved to include quantitative tools such as Multiple Indicator
Monitoring and Aquatic Assessment, Inventory, and Monitoring protocols. Recently, the BLM has added
remote sensing tools such as Riverscape analysis packages. Restoration practices have also evolved from



log drop structures and rock gabions set perpendicular to the bank, to form-based restoration including
that can armor a stream or recreate a highly degraded channel, to low tech process-based work that sets
the stage to let the stream and beaver do the heavy lifting. We share here the evolution of BLM’s methods
for assessing aquatic habitat condition and informing restoration needs in western streams, as well as an
emphasis on some of the restoration practices BLM uses to improve aquatic habitats in coordination with
our important state, tribal, academic, and NGO partners.

Lateral connectivity: A missing piece
Professional
Dickard, Melissa, Bureau of Land Management, mdickard@blm.gov.

Scott Miller, Bureau of Land Management, swmiller@blm.gov; Alden Shallcross, Bureau of Land
Management, ashallcross@blm.gov; Joe Wheaton, Utah State University,
joe.m.wheaton@gmail.com.

Abstract: As the single largest federal land manager, the Bureau of Land Management (BLM) has a
critical role to play addressing several inter-related crises: habitat loss, wildland fire, and extreme drought.
Key to fighting these challenges is the improvement and protection of freshwater resources, including
riverscapes. Riverscapes, the connected floodplain, channel habitats, and shallow aquifers that together
make up valley bottoms, are critical landscape components; however, they have been disproportionately
impacted by historic and contemporary land use practices. We estimate that on average, only 16% of
BLM-managed floodplain acres are actively connected to rivers or streams. Lateral connectivity remains
an important missing piece of our western stream systems. And despite significant investments in the
health of the nation’s public lands and waters, the need far exceeds available resources. Assessments of
riverscape condition and restoration prioritization are therefore critical to maximizing the return on
restoration investments and ensuring the right project is implemented in the right place. In this talk, we
demonstrate the BLM’s multi-scale approach to riverscape assessment, restoration prioritization, and
project design. The framework is rooted in the principles of riverscape health and operationalized by a
series of network models, innovative sample frames, and open-source applications. Collaborations among
scientists and practitioners via the Riverscapes Consortium support the framework, including outreach
and education efforts, and are fostering a community of practice to increase the rate and geographic scope
of efforts to improve riverscape health.

Trout, temperature, and pathogens in the upper Klamath Basin
Professional

Dickey, Jacob, Oregon State University, jacob.dickey@oregonstate.edu.

Jonathan Armstrong, Oregon State University, jonathan.armstrong@oregonstate.edu.

Abstract: In the upper Klamath Basin (UKB), Redband Trout provide the only remaining subsistence
fishery for the Klamath Tribes and hold key information for recovering another first food, Chinook
Salmon, which will return to the basin following the removal of mainstem dams. Two major conservation
plans are underway to guide the restoration and management of UKB fisheries, but both plans fail to
incorporate disease and invasive species, which are important drivers of the basin’s ecological dynamics.
Understanding how these factors interact with water temperature will be critical for developing successful
climate adaptation. Our research team previously discovered that invasive trout species were super



abundant in the colder, spring-fed habitats that native Redband Trout used for spawning and juvenile
rearing. Diet sampling revealed that these invasive trout prey heavily on juvenile Redband Trout, and
long-term monitoring suggests Redband Trout populations are depressed where invasive trout are most
abundant. However, invasive trout appear to be absent outside of these perennially cold habitats, where
Redband Trout remain abundant despite ongoing climate and land-use stressors. This is surprising
because many of these warmer habitats are still within the predicted thermal niche of invasive salmonids,
particularly Brown Trout. We hypothesize that native pathogens present in the basin (e.g., Ceratonova
shasta) interact with warmer environmental conditions to control the spread of invasive trout. We
collected environmental DNA samples to map these risks to native trout, develop a model to test our
hypothesis of a 3-factor interaction, and identify the range of temperatures where specific pathogens
control invasive trout but coexist with Redband Trout. Our research will identify the portions of the UKB
where biological interactions are most favorable for Redband Trout, both at present and under future
scenarios of warming.

Leveraging the Bipartisan Infrastructure Law to accelerate large-scale salmon habitat
restoration efforts on the Trinity River, California

Professional
Dixon, Michael, Bureau of Reclamation - Trinity River Restoration Program, mdixon@usbr.gov.

Dave Gaeuman, Yurok Tribal Fisheries Department, dgaecuman@yuroktribe.nsn.us; Kyle de Juilio, Yurok
Tribal Fisheries Department, kdejuilio@yuroktribe.nsn.us; Fred Meyer, Applied River Sciences,
fred@mcbainassociates.com; Kyle Sipes, Applied River Sciences, kyle@mcbainassociates.com.

Abstract: The Trinity River Restoration Program (TRRP) was established in 2000 as a formal partnership
of federal, tribal, state, and local governments to mitigate the impacts of the Trinity River Division of the
Central Valley Project on native salmonids. Already hard-hit by past mining practices, decades of water
diversion, flow regulation, interruption of sediment transport, and blocked habitat resulted in substantial
geomorphic and ecological changes to the river, including a 90% decline in its Chinook salmon numbers.
To address these challenges, the TRRP employs a range of tools including environmental flow
management, sediment augmentation, tributary restoration, and mainstem channel rehabilitation work, all
applied through an adaptive management framework. Learning over the last decades has encouraged the
TRRP to focus less on constructed habitat and more on restoration actions that remove impediments to the
river restoring its own habitat through fluvial processes. The TRRP’s two most recent restoration projects,
constructed from 2022-2025 at the Oregon Gulch and Upper Conner Creek sites, exemplify this approach.
By removing hundreds of thousands of cubic yards of mining sediment to create low floodplains and flow
paths, these two projects increase habitat capacity for juvenile Chinook Salmon at frequently recurring
winter flows by 100-1000% within the project footprints. True partnership efforts, these two projects were
constructed on public, private, and tribally owned lands by a team of Yurok Tribe and Hoopa Valley Tribe
equipment operators and laborers, leveraging funding from the Bureau of Reclamation, U.S. Fish &
Wildlife Service, California Department of Fish and Wildlife, and the Bipartisan Infrastructure Law to
allow construction on an unprecedented timeline.

Big value in small streams: Long-term monitoring provides baseline trends in species
distribution and abundance in a Sacramento River tributary

Professional



Djokic, Matea, FISHBIO, mateadjokic@fishbio.com.

Matt Peterson, FISHBIO, mattpeterson@fishbio.com; Michael Hellmair, FISHBIO,
michaelhellmair@fishbio.com.

Abstract: Anthropogenic activities have changed freshwater ecosystems across the globe, affecting
species assemblages and driving reductions in native biodiversity. Big Chico Creek is a free-flowing
tributary to the Sacramento River in California with a natural hydrograph that historically supported a
native species assemblage comprised of suckers, minnows, sculpin, and threatened salmonids
(steelhead/Rainbow Trout Oncorhynchus mykiss and spring-run Chinook Salmon O. tshawytscha).
However, a barrier currently blocks the upstream migration of anadromous fishes and prevents the
re-colonization of native minnows (Hardhead Mylopharodon conocephalus and Sacramento Pikeminnow
Ptychocheilus grandis), which were extirpated from the upper reaches of the watershed in a 1980s
rotenone treatment. Efforts by California Trout to restore connectivity are currently underway and
expected to be completed in 2027. Understanding the effects of barrier removal on fish assemblages is
important to informing future barrier removal projects. We have conducted snorkel surveys to monitor
fish populations in Big Chico Creek since 2013, providing an opportunity to assess the effects of
environmental factors on fish abundance across a broad range of conditions and generating a long-term
baseline to evaluate future effects of barrier removal in this system. We evaluated the effects of seasonal
air temperature (a proxy for water temperature), precipitation, and streamflow, and found that summer air
temperature was the only metric to affect young-of-year O. mykiss abundance (p < 0.01), while no factors
affected adult abundance. This trend may be driven by reduced survival or emigration of young-of-year
O. mykiss out of the study reach to cooler upstream waters during warmer years, thus, supporting the
importance of connectivity in streams like Big Chico Creek to provide access to refuge habitat and cooler
waters to fish.

Abundance, movement, and ladder ascension success of Walleye at Lower Granite Dam
Professional

Dobos, Marika, Idaho Department of Fish and Game, Marika.dobos@jidfg.idaho.gov.

Nolan Smith, Idaho Department of Fish and Game, nolan.smith@idfg.idaho.gov.

Abstract: Many factors contribute to suppressed salmon and steelhead populations. While millions of
dollars are annually spent monitoring and managing some of these factors, predation by non-native fishes
has not garnered the same attention. Walleye were illegally introduced in the Columbia River basin in the
late 1940s in Banks Lake and Lake Roosevelt, Washington. Walleye have since become widespread
throughout the Columbia and lower Snake rivers and limited data indicates continued expansion and
increased prevalence. Counts of walleye trapped at Lower Granite Dam (LGD) show an exponential rate
of increase since the first was trapped in 2016. Although these counts track some measure of relative
abundance, it was unknown what they represented and how successful they were at ascending the ladder
for further upstream colonization. We PIT-tagged 154 walleye in 2023 and 189 in 2024 to examine
re-entrance into the fish ladder, success rate of exiting the ladder, and trapping efficiency of the fish trap
at LGD. Of the fish tagged in 2023, 70.1% re-entered the ladder at least once across both years and 47.6%
of the fish tagged in 2024 re-entered the ladder in 2024. Twelve walleye tagged in 2023 (7.8%) and 22 in
2024 (11.6%) were successful in ascending the ladder and are still currently upstream of LGD based on
detections. The trap captured 4.1% of the PIT-tagged fish that entered the fish ladder and 27.3% of those
that were detected in the bypass loop in 2023. In 2024, 5.7% of PIT-tagged fish that entered the ladder and



20.5% of fish detected in the bypass loop were trapped. These trapping counts and success rates expanded
to 3,757 walleye that entered the ladder in 2023 and 3,316 in 2024. Expanded numbers of walleye
currently upstream of Lower Granite Dam were 436 in 2023 and 730 in 2024.

Picture pore-fect: A novel method to map shark electroreceptor pores with
photograph-based 3D models
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Donato, Natalie, Oregon State University, donatona@oregonstate.edu.

David “Ed” Edwards, info@dgedwards.com; Jessica Schulte, Oregon State University,
jessica.schulte@oregonstate.edu; Ethan Personius, Oregon State University,
ethan.personius@oregonstate.edu; Taylor Chapple, Oregon State University,
taylor.chapple@oregonstate.edu.

Abstract: Sharks can detect weak electric fields in their environment via their ampullae of Lorenzini,
which sit at the base of individual gel filled canals terminating in visible pores across the head. The
unique pore patterns and quantities vary greatly depending on their phylogeny, biology, and potentially
life history stage, providing insights into species-specific behaviors and movements. However, the
volume of data needed to uncover broad trends is difficult to achieve due to the constraints of current
methods, where the skin is removed from the specimen’s head and illuminated from behind to view and
map the pores on a flat plane. The dissections provide essential information such as positioning and
density of the pores but are tedious, time consuming, and destructive. Photographs can also be used to
view the pores, but the 2D images of round heads result in distorted mapping and density calculations. To
bridge the gap between the essential data from traditional methods and non-destructive photographic
methods, we developed a novel method using photograph-based 3D modeling (3D photogrammetry) to
generate a “digital skin”, a flattened 360-degree view of the head. We compared the accuracy of our
methods to traditional methods using Salmon Shark Lamna ditropis heads. Our methods can reduce the
time to map the pores and provide a means to map the pores non-destructively.

Hydrography and hydrology of headwater streams
Professional
Dunham, Jason, U.S. Geological Survey, jdunham@usgs.gov.

Abstract: Headwater streams are small in size but represent the majority of stream networks. They play
an out-sized role in land and species management, as well as climate and drought adaptation. In this
presentation [ will summarize progress toward addressing the hydrography and hydrology of these
systems in the western United States. This work has been strongly driven by participation involving a
range of federal, state, tribal, and private partners.

Kelt reconditioning — An innovative approach to enhance steelhead spawner abundance in
the Snake River
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Abstract: Snake River steelhead are listed as threatened under the Endangered Species Act and recent
trends pose a serious concern for the Nez Perce Tribe and other Snake River Basin co-managers. The
2022 Biological Viability Assessment done by NOAA Fisheries indicates Snake River steelhead
populations all show a significant decline (50%) in abundance. The return of steelhead passing
Bonneville Dam in 2021 was the lowest recorded since Bonneville Dam was constructed in 1938. In an
effort to increase abundance of natural origin spawners, the Nez Perce Tribe, in conjunction with the
Columbia Inter-Tribal Fish Commission, have implemented a kelt (or post-spawn steelhead)
reconditioning effort. The reconditioning process entails collecting out-migrating female kelts in the
spring at Snake River dams or tributaries weirs and holding and feeding them until they begin to remature
either during the year they were collected or the following year. Reconditioned rematuring kelts are
released into the mainstem Snake River in the fall as the steelhead run is moving upriver. In recent years,
the release of reconditioned Snake River kelts has increased the abundance of natural-origin steelhead
females available to spawn. As a result of the success of this relatively new aquaculture technique,
Bonneville Power Administration is funding the construction of a facility dedicated to kelt reconditioning
at the Nez Perce Tribal Hatchery on the Clearwater River. This facility is scheduled to start operating in
the summer of 2025 and have the capacity to recondition up to 750 kelts, supporting an annual release of
180 adult steelhead ready to spawn again.

Colorado River Connectivity Channel Monitoring and Adaptive Management Plan: A
multi-jurisdictional collaboration with preliminary observations
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Abstract: The Colorado River Connectivity Channel (CRCC) at Windy Gap, which became fully
operational in fall 2024, is the largest water infrastructure modification project ever constructed in
Colorado for the purpose of aquatic habitat reconnection and river function restoration. A diverse range of
stakeholders collaborated to complete the project. Upon completion, the project partners adopted three
foundational documents which will guide the project into the future: the CRCC Partnership Agreement,
which defines the participation and roles of the six project partners; the CRCC Operations and
Maintenance Plan; and the CRCC Monitoring and Adaptive Management Plan. The Monitoring and
Adaptive Management Plan is a comprehensive effort to document progress on accomplishing the Goals
and Objectives of the project, which includes both biotic and abiotic elements. It is being carried out by a
combination of project partners and private-sector contractors. Post-construction monitoring will begin in
2025, but pre-construction monitoring of fish use and habitat occupancy have been ongoing since 2020.

Evaluating acute, short-term, and long-term effects of rotenone on aquatic invertebrates in
habitats managed for greenback cutthroat trout recovery

Professional
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Wyoming-Montana Water Science Center, 3162 Bozeman Avenue, Helena, MT 59601,
tschmidt@usgs.gov; Matthew Fairchild' - USDA Forest Service, National Stream and Aquatic
Ecology Center, 240 W. Prospect Rd, Fort Collins, CO 80526,

Abstract: Inland native salmonid recovery in the western United States centers upon removal of
non-native fish from isolated habitat patches prior to reintroduction of native trout. Rotenone is a toxicant
that effectively kills target fish taxa and has been an important management tool for such removal efforts.
Despite the use of rotenone for 80 years, the impact to aquatic invertebrate communities has not been well
studied, particularly over long periods (> 3 years). Given the role of functional food webs in supporting
reintroduced salmonids and rising concern over effects to non-target organisms, we evaluated benthic
macroinvertebrates (BMI) before and after applications of rotenone in Dry and Herman Gulch, Colorado.
BMI community metrics were derived from 5 replicate samples collected from reaches within the upper
and lower extents of trout habitat segments during summer and fall seasons across a 5-year period. We
made comparisons of acute (1 month), short-term (1-2 years), and long-term (> 3 years) effects on
common BMI community metrics by season for each stream. Insects in sensitive Ephemeroptera,
Plecoptera, and Trichoptera (EPT) orders comprised > 65% of the aquatic invertebrate communities in
these mountain streams. For the fall BMI assemblage in Dry Gulch, total taxa richness, EPT richness,
heptageniid density, and chironomid density had significant reductions immediately following treatment.
Fall and summer assemblages of chironomids in Dry Gulch increased in density at two years and did not
return to pre-treatment levels. Whereas changes to fall and summer BMI community assemblages in
Herman Gulch were undetectable within a year of treatment, except for short-term increase in density of
summer heptageniid mayflies. We compare our effect sizes to published findings, discuss changes in BMI
communities in terms of food web resiliency, and outline management practices that may affect resilience
of BMI communities following rotenone applications.

Implications of wildfire on stream thermal regimes and juvenile salmon growth in interior
Alaska boreal streams
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Abstract: Wildfires are becoming more frequent, widespread, and severe in Alaska’s boreal forest
ecosystem, but their effects on rivers and salmon populations are not well understood. Do wildfires



increase water temperatures over the following years or decades? Do burned watersheds supply juvenile
salmon with improved or diminished invertebrate food supplies? How do such changes ultimately affect
salmon growth rates, which can influence future marine survival? We addressed these questions using
remote sensing, downscaled climate models, and a spatially explicit riverscape bioenergetics approach
calibrated with field water temperature, fish growth, and diet data for a ~20,000 km? boreal stream
network in interior Alaska. We used a before-after-control-impact design to compare land surface
temperatures in tributary catchments as a function of fire history, vegetation composition, and elevation
for 15 years post-fire. Model predictions were compared to measured thermal regimes from tributary
streams (catchment area range: 12 to 150 km?2) with varying fire histories monitored from 2014 to 2022.
We found that burn scars were 2-3°C warmer on average than nearby reference areas in the five years
following a fire and remained 1°C warmer after 15 years. Tributary stream temperatures predicted from
LST indicated that fires led to a > 1°C stream temperature increase during midsummer and generally
increased juvenile salmon growth in bioenergetics simulations. We found that the magnitude of wildfire
effects on stream temperatures increased from the recent historic period to mid- and late-century future
periods in our simulations. Our model predicted that the cumulative warming effects of climate change
and wildfires will increase juvenile salmon growth potential in most cases by mid-century. These findings
provide insights into the effects of wildfire on watersheds and salmon in the boreal forest ecoregion. We
discuss implications of changing fire regimes for fisheries resources and practical considerations for land
managers and communities.

Salvaging and conserving Rio Grande Cutthroat Trout populations after wildfire
Professional
Ferguson, Bryan, New Mexico Department of Game and Fish, bryan.ferguson@dgf.nm.gov.

Abstract: Wildfire and subsequent flooding pose a significant threat to headwater fish populations in the
Southwestern U.S. Following wildfires, monsoon-driven floods often cause severe ash and debris flows
that can eliminate fish from affected streams. While some fish may survive the fire itself, many do not
withstand the post-fire flooding. In 2022, New Mexico’s largest recorded wildfire impacted over 10
populations of Rio Grande Cutthroat Trout Oncorhynchus clarkii virginalis. To preserve unique
populations, the New Mexico Department of Game and Fish, in collaboration with partners, proactively
salvaged fish from at-risk populations. Salvaged fish were temporarily housed in Department hatcheries
and rearing tanks at New Mexico State University. Establishing suitable stocking sites included
conducting a piscicide treatment to prepare one location. This effort demonstrated how effective planning,
strong partnerships, and quick action can successfully protect imperiled fish populations in the face of
rapidly changing post-fire conditions.

Susceptibility of XX, XY, and YY Brook Trout Salvelinus fontinalis to Renibacterium
salmoninarum infection

Professional
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Abstract: YY (Trojan male) Brook Trout Salvelinus fontinalis were stocked into two streams in Colorado
in 2024 to reduce the existing wild Brook Trout populations for future reclamations and eventual
restoration of native Cutthroat Trout populations. There are plans to use these fish in many more locations
in the coming years as the program expands. A study conducted by Colorado Parks and Wildlife indicated
that Renibacterium salmoninarum, which causes bacterial kidney disease (BKD), is present in most
Colorado waters, including those in which YY Brook Trout may be stocked for management purposes.
Brook Trout are highly susceptible to infection by R. salmoninarum. However, the susceptibility of YY
Brook Trout relative to XX (female) or XY (male) Brook Trout is unknown. In this study, tanks
containing mixed XX and XY or YY Brook Trout were inoculated with one of two doses of R.
salmoninarum. Fish in the high dose tanks received an intraperitoneal injection of 6.5x106 bacterial cells
per fish, while fish in the low dose tanks received an injection of 2.3x104 bacterial cells per fish. Fish
were held for 70 days post-injection. When a fish died, it was measured (mm), weighed (g), dissected to
determine sex (mixed tanks), and the spleen, liver, and kidney tissues were collected for quantitative
polymerase chain reaction (qPCR) analysis to evaluate infection severity (bacterial cells per gram of
tissue). Signs of BKD were also recorded. Fish remaining at 70 days post-injection were euthanized, and
the same data were collected from each individual. Preliminary mortality results suggest that YY Brook
Trout were similarly susceptible to R. salmoninarum infection as XX and XY Brook Trout at both doses.
Additional data analyses regarding mortality and infection severity by sex will be presented and used to
discuss implications for future stocking of YY Brook Trout in R. salmoninarum-positive waters.

Dam removal will connect over 1,000 miles of creeks, streams and rivers
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Abstract: Enloe Dam is a concrete gravity arch dam located (river mile 8.8) on the Similkameen River in
north central Washington. Enloe Dam, constructed in 1923 without fish passage, disrupts the flow of bed
load, nutrients, and aquatic organisms in the Similkameen River. In the 1950’s, Bonneville Power
Administration’s high-voltage lines extended into the Okanogan Valley and began delivering less
expensive power to Enloe Dam customers. Power generation at Enloe Dam was no longer profitable and
ceased operation in 1958. In 2023, through the Bipartisan Infrastructure Law, funding was awarded from
NOAA’s Restoring Fish Passage Through Barrier Removal program to investigate the feasibility of
removing Enloe Dam and managing the estimated 560,000 yds3 of sediment behind the dam. In January
2025, action alternatives were evaluated using criteria within the following four categories: technical
feasibility, permit-ability, risk/liability, affordability. The study concluded dam removal was feasible with
minimal, if any, sediment removal. Funding has been secured through the USFWS National Fish Passage
Program to advance designs from 30% to 60% to remove Enloe Dam. During February 2025, a proposal
was submitted to NOAA’s Barrier Removal program to complete the project design and initiate site
preparation. Projects awarded funding will be announced in the summer. Project proponents are
currently seeking funding through various sources to remove Enloe Dam. Once Enloe Dam is removed,
connectivity will be reestablished to 93% of the Similkameen River Basin and allow access by steelhead
and spring Chinook salmon, both federally-listed species, to 1,520 miles of spawning and rearing habitat.



Rapid evolution in the face of a changing climate: can salmonids keep up with rising
temperatures?
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Abstract: Rapid adaptation to accelerating environmental changes offers potentially important pathways
for the persistence of salmonids. While current evidence points to possible heritable genetic differences in
thermal physiology, how populations vary in their ability to adapt to rapid warming is unclear. We seek to
understand the adaptive capacity of thermal tolerance traits in steelhead Oncorhynchus mykiss across the
California coast. Steelhead face risks of local extirpation, in part due to climate-induced warming. To
elucidate the evolutionary potential of steelhead populations, we are 1) testing the upper limits of thermal
physiology, and 2) relating differences in thermal tolerance to differences within the genome. Here, we
present the findings from the first objective. We measured critical thermal maximum (CTmax) in three
ESA-threatened populations that experience different thermal regimes: Big Creek (n=100) and the Carmel
River (n=100) in Monterey County, and Scott Creek in Santa Cruz County (n=100). To simulate the
effects of acute exposures to different warming scenarios, we acclimated fish to one of four holding
temperature treatments (ambient stream temperature, 20°C, 23°C, and 25°C) for 20 hours leading up to
CTmax trials . Results from CTmax trials show both inter- and intra-population variation in thermal
tolerance. Increasing holding temperature enhanced thermal tolerance, demonstrating rapid acclimation
abilities. Preliminary data suggests that populations from warmer streams may show greater thermal
tolerance than those from cooler habitats. Variation in temperature responses within and between
populations suggests a potential role for genetic adaptation in thermal tolerance traits. In the next phase of
this study, we will conduct a genome-wide association study to identify any key genomic regions
associated with individual differences in thermal tolerance. By understanding the physiological and
genetic variation of thermal tolerance traits in coastal California steelhead populations, we lay the
foundation for assessing the potential of steelhead to adapt to climate warming.

Accounting for groundwater in daily spatial stream temperature models: Implications for
native cold-water fish
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Abstract: Thermal regimes fundamentally dictate the habit suitability of aquatic ecosystems for biota and
can vary at fine spatial and temporal scales. Despite recent improvements in data collection and modelling
techniques that have resulted in daily stream temperature predictions across broad geographical regions,
our ability to accurately predict daily stream temperature at spatial scales relevant to management efforts
(<1 km stream reaches) is often limited by localized factors like groundwater input. Further, locally
distinct habitats such as groundwater-fed streams may play an outsized role in generating optimal thermal



habitat for organisms such as native cold-water fish. We gathered stream temperature data collected over
11 years (2013-2023) at 79 locations with variable thermal regimes across the upper Snake River
watershed, Wyoming, USA, a core distributional area for Yellowstone Cutthroat Trout Oncorhynchus
virginalis bouvieri. We used stream temperature observations, climate and landscape covariates, and
spatially continuous metrics of groundwater activity to construct daily network-scale water temperature
models. By fitting models to watershed-specific landscape characteristics and climate conditions, we
improved model fit, predicted temperatures at a fine spatial resolution (every 300 meters), and included
previously unmapped groundwater-fed streams. Initial model results suggest that groundwater plays an
important role in buffering thermal minima and maxima in upper Snake River watershed stream habitats,
creating ideal conditions for cutthroat trout spawning and rearing that will likely persist into the future.
Additionally, our results can be used to assess basin-wide current and future suitable thermal habitat for
cutthroat trout, prioritize areas for management efforts, and explore impacts of changing air temperature,
precipitation, and snowpack on stream temperatures.

"Sweet" ride to recovery
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Abstract: Hornyhead Chub Nocomis biguttatus is one of the rarest fishes in Wyoming and a Species of
Greatest Conservation Need. Wyoming’s populations are geographically isolated from other Hornyhead
Chub populations in the United States, making them glacial relicts. Wyoming’s small population sizes,
fragmented distributions and limited dispersal make its populations especially susceptible to common
stressors such as wildfires, predation by non-native fish species and increased sedimentation in rivers and
streams. The species was historically documented in Box and Rawhide creeks and the Sweetwater,
Laramie, and North Laramie rivers within Wyoming. However, by the beginning of 2020 the species’
distribution was limited to two isolated populations within the Laramie and North Laramie rivers. An
extensive evaluation of North Platte River drainage streams in 2016 and 2017 by the Wyoming
Cooperative Fish and Wildlife Research Unit found that the Sweetwater River likely provides the best
conditions for translocated Hornyhead Chub survival based on similarities in habitat and fish assemblage
to the Hornyhead Chub-occupied Laramie River. Based on this research and the species former presence
in this river, adult Hornyhead Chub were translocated from the Laramie River to the Sweetwater River in
2020 and 2021. Sampling in 2022 documented nests and captured adult Hornyhead Chub that were
translocated during previous years. Additionally, the capture of age-0 and age-1 Hornyhead Chub
confirmed that natural reproduction occurred and that juveniles survived over the winter. In 2023 and
2024, nests were only observed at the 2021 transplant site. However, age-2 Hornyhead Chub were
captured at both the 2020 and 2021 transplant sites in 2024. An eDNA marker was also developed to
assist with future Hornyhead Chub assessments. Translocations of Hornyhead Chub to the Sweetwater
River, while still under evaluation, have been a valuable tool in expanding this species geographic range
and its overall conservation.

Exploring the role of process-based restoration in enhancing riverscape health and fish
communities
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Abstract: Riverscapes provide habitat and ecosystem benefits when in good health by interacting with
the valley bottom, maintaining natural flow, sediment, and vegetation regimes, and creating diverse
residence times for biogeomorphic processes. However, riverscape degradation is pervasive, reducing
associated benefits and fish biodiversity. A need exists to address current degradation and understand the
potential for riverscape restoration and benefits to fish communities. As we are faced with directing
increasingly limited resources, demonstrating the efficacy of riverscape restoration and fish conservation
efforts is necessary. However, monitoring is rarely incorporated into riverscape restoration projects, and
often these projects lack clearly defined goals related to fish communities or riverscape health. We aim to
introduce this symposium by reflecting upon riverscape restoration: 1) past calls to action, 2) what
evidence currently exists to support the use of process-based restoration in restoring riverscape health and
fish communities, 3) what technologies or tools are being used to prioritize, implement, and monitor
process-based restoration, and 4) what information gaps remain. Our goal is to advance more effective
and evidence-driven approaches to restoring riverscapes and associated fish communities. By sharing our
experiences across systems and organizations, we have opportunities to learn from successes and failures
and thus improve future riverscape restoration practice.

Survival and growth of age-0 Brook Trout progeny: Implications for the Trojan
Y-Chromosome approach
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Abstract: Nonnative Brook Trout Salvelinus fontinalis can adversely affect native fish populations
through predation, competition, and hybridization. To mitigate these effects, natural resource managers in
western North America frequently attempt to control Brook Trout populations. Unfortunately, chemical
and mechanical removal methods are often ineffective due to logistic challenges and negative public
perception. The limitations of current control methods have led managers to seek alternative approaches.
The Trojan Y-Chromosome approach uses sex-reversed fish to alter sex ratios and potentially eradicate a
population. This approach offers promise for controlling wild Brook Trout populations, but little is known
about the reproductive success of Myy males and wild males. To address these knowledge gaps, we
evaluated the survival and growth of Brook Trout progeny. Wild males and My fish were crossed with
wild female Brook Trout in the field and the fertilized eggs were transported to New Mexico State
University. We assessed the fertilization success, survival to different developmental stages, and
post-hatch growth of progeny resulting from crosses with wild males and Myy fish. Our results suggest
that the relative survival of eggs is not different between male types among years. The mean relative
survival for progeny of wild and MY'Y males in 2023 was 68.1% and 59.1%, respectively (P = 0.46). In
2024, mean relative survival for Myy progeny was 61.7% and wild progeny was 55.1% (P = 0.15). These
preliminary findings provide further information on the reproductive success of Myy fish and on the
efficacy of the Trojan Y-Chromosome approach.



Entrainment and Survival of a Critically Depressed Bull Trout Population
Professional
Hamilton, Blake, U.S. Fish and Wildlife Service, blake hamilton@fws.gov.

Abstract: Bull Trout are a char species listed as threatened in the coterminous United States under the
Endangered Species Act. Keechelus Reservoir, in the Yakima River Basin of south-central Washington
State, hosts a single, critically depressed population of bull trout. Once a natural lake, Keechelus
Reservoir was impounded in 1917 to provide water storage for downstream uses. The dam was
constructed without fish passage, subsequently extirpating anadromous salmonid populations, and
isolating the remaining bull trout population from others in the Yakima River Basin. We double tagged 39
bull trout with Innovasea VTP transmitters and PIT tags to understand bull trout movement and track
entrainment through the dam, which is beginning to be understood as a major threat to the maintenance of
viable populations. Of the 39 fish tagged in July of 2024, five had been entrained by the end of October
2024. While this study is ongoing, we’ve used preliminary data to estimate entrainment risk and mortality
of tagged bull trout using a Bayesian multi-state mark recapture and produced utilization distributions to
outline core areas in the reservoir. We intend to identify correlates of entrainment risk with hopes that this
knowledge may offer viable mitigation options to water managers.

Glen Canyon Dam Adaptive Management Program: Adapting management tools to fight
non-native establishment
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Abstract: The historical fishery in the Colorado River was unique for the large number of fish species
endemic to the system. Due to anthropogenic changes within the basin such as dam development, water
allocations, non-native species, and long-lasting aridification; this native fishery has become just a
fraction of that original uniqueness. Below Glen Canyon Dam (GCD), the Colorado River is protected by
the 1992 Grand Canyon Protection Act. It has become one of the last stretches of the river that has tried to
maintain a relative natural species composition, despite the altered flow regime. This stretch of river
contains the largest federally protected Humpback Chub Gila cypha population within their native range.
Populations of non-native species, including Green Sunfish Lepomis cyanellus, Channel Catfish Ictalurus
punctatus, and Brown Trout Sa/mo trutta, have grown throughout the years, threatening the Humpback
Chub. However, recently the threat of Smallmouth Bass Micropterus dolomieu has become the biggest
threat of becoming established below Glen Canyon Dam and within the Grand Canyon. To protect
downstream resources effected by GCD operations, a cooperative process within the Glen Canyon Dam
Adaptive Management Program (GCDAMP) was developed to address these issues. Protecting native
fishes from non-native fishes is a direct resource goal for the GCDAMP. Many of the GCDAMP’s
management recommendations have focused on helping to control non-native species through mechanical
removal efforts and flow modifications. Results from these management recommendations have been
mixed. However, they have shaped current and future decisions on how to confront these changing
environments and threats from current and future non-native species.



Not just water over the dam: Reservoir fishery disruption following reoperation for
environmental flows
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Abstract: Environmental flow management is a growing driver of dam reoperation in which impounded
water is allocated to rivers for ecosystem benefits. Neglected, however, are the upstream effects of
reoperation on reservoir ecosystems, despite their importance in providing critical social-ecological
services such as supporting inland fisheries and contributing to water and food security. Ecologists have
long devoted effort to understanding functional relationships among river flows, habitat, and species life
history to inform conservation actions. Complementary efforts linking water use patterns to reservoir
ecology are disproportionately rare, limiting our ability to conduct inclusive assessments of the multi-use
tradeoffs associated with reoperation. Here, we compiled fisheries survey data spanning five decades to
evaluate responses to the environmental flow-driven reoperation of a large montane reservoir in the arid
southwestern United States. Reoperation reduced late-season reservoir drawdowns by 74% (13.6 m to 3.5
m on average), which coincided with the population expansion of an introduced apex predator and
subsequent destabilization of a fishery worth millions to local and regional economies. The degree of
late-season water level stabilization was sufficient to facilitate predator reproduction based on life history
and spawning behavior. An exponential growth modeling framework, grounded in principles of invasion
ecology, demonstrated that a two-stage (versus one-stage) population productivity process was required to
explain patterns in the survey data and predator expansion. Modeling indicated that following reoperation,
predator population productivity increased 11-fold. Collectively, results lend evidence that reoperation
can disrupt upstream ecosystem services and necessitate adaptation by management systems to mitigate.
These outcomes highlight the broader importance of considering ecological integrity and sustainability
both upstream and downstream in the context of dam reoperation.

Tracking the fisheries diet of reintroduced apex predator (River Otter) through stable
isotopes in the Rio Grande Del Norte National Monument

Student
Harris, Jakob, Bosque School, Jakob.harris@bosquestudents.org.
Sophie Griego, Bosque School, Sophie.Griego@Bosquestudents.org.

Abstract: The North American River Otter (Lontra canadensis) was reintroduced to New Mexico in
2008 after its extirpation likely in the 1950s. Restorative efforts in northern New Mexico, specifically on
the Rio Grande and Rio Pueblo de Taos, have proven effective over the past 15 years. With the otter
population estimated to have tripled since their reintroduction, concerns have arisen regarding how much
impact otter feeding has on fish, particularly sport fish, resources in that area. As part of a larger river
otter food web investigation, I worked to isotopically analyze fish samples from the Rio Grande del Norte
National Monument to further understand otter food resource opportunities in this unique ecosystem. Our
two methods of sample collection were electro-fishing and angling, with safe catch and release being a
priority. A small section (~3cm x 3cm) of the upper section of the caudal fin of each sampled fish was



carefully removed and stored until lab analysis could be done at the University of New Mexico, Center
for Stable Isotopes. My work establishes isotopic signatures for the assemblage of fish species found at
Rio Grande del Norte National Monument.

3R's of stream restoration
Professional
Harrison, Phil, UNC, ColoCreekConsultingC3@outlook.com.

Abstract: Many practitioners and professors (Kondolf, Power, Palmer, Poff, and Wohl) lament the
billion-dollar restoration industry’s lack of effectiveness and monitoring of stream restoration in the US.
It moves forward unabated at an increasing rate. We all remember the three Rs of grade schools, Reading,
Writing and "Rytmatic". This paper will address river restoration in the western US, particularly
Colorado for practitioners and graduate students. Many people, professors, projects, studies, agencies and
experiences shaped my thoughts, theories, and practices as to just what construes the right stuff to restore
or improve a river or reach, but Colorado University, Colorado State University, University of Montana
via Flathead Lake Biological Station (12 credits in all and everything aquatic ecology), University of
Northern Colorado, research institutes, and professional societies, short course, seminars ..., but most
importantly, time spent in the field and on rivers or adjacent to them keying out plants, geologic
formations, hydrologic and disturbance régimes..., have fun I did and learned things too!

Altering the trajectory of species declines: Native fish conservation efforts through the Gila
River Basin Native Fishes Conservation Program.

Professional
Hickerson, Brian, Arizona Game and Fish Department, bhickerson@azgftd.gov.
Kent Mosher, U.S. Bureau of Reclamation, kmosher@usbr.gov.

Abstract: The Arizona Game and Fish Department (in collaboration with other partner agencies), has
implemented a program of nonnative fish eradication efforts and native fish translocations since 2001, as
part of the Gila River Basin Native Fishes Conservation Program led by the U.S. Bureau of Reclamation
and U.S. Fish and Wildlife Service. These efforts have primarily focused on improving the conservation
status of several priority species: Gila Topminnow Poeciliopsis occidentalis, Spikedace Meda fulgida,
Loach Minnow Tiaroga cobitis, and Gila Chub Gila intermedia. To date, the Department’s efforts have
resulted in the eradication of nonnative fishes from seven waters within the Gila River basin in Arizona.
In addition, there has been a substantial increase in the number of extant populations of the priority
species (and Desert Pupfish Cyprinidon macularius) within the Gila River basin of Arizona as a result of
translocations, with 69 additional populations of the focal species on the landscape. Few relict populations
of the priority species were lost within this period, resulting in a net increase in the number of populations
for all focal taxa since 2001. The Department’s efforts supported by the Gila River Basin Native Fishes
Conservation Program have substantially benefited the conservation status of listed species and
demonstrates that conservation actions can be effective when funding is consistent and targeted to actions
most likely to move species toward recovery.

Evaluating the link between riverscape restoration, water storage, and streamflow

Professional



Hodge, Brian, Trout Unlimited, Brian.Hodge@tu.org.

Caroline Nash, CK Blueshift, cnash@ckblueshift.com; Christine Brissette, Trout Unlimited,
Christine.Brissette@tu.org; Dan Dauwalter, Trout Unlimited, Daniel. Dauwalter@tu.org.

Abstract: Natural water storage—the banking of water in beaver ponds, wet meadows, and floodplain
aquifers—has emerged as an attractive alternative to conventional dams and reservoirs. Moreover, the
storage and subsequent release of water from “natural reservoirs” is viewed as a key strategy towards
developing climate-resilient water resources and delivering critical ecosystem services to aquatic
organisms. Riverscape restoration is viewed as a primary means by which natural water storage and
streamflow can be enhanced in the Western US. Unfortunately, both adoption and rejection of the
restoration-water storage strategy have outpaced our understanding of its efficacy and best management.
For example, while conservationists have advocated for river restoration and natural water storage based
on the assumption that these practices can and will elicit predictable streamflow-related benefits (e.g.,
flood attenuation and baseflow augmentation), others have countered that these very same practices can
deplete water supplies and injure downstream water rights. This confusion and uncertainty have hindered
resource managers and policy makers from adopting best management approaches to local riverscapes. In
the interest of establishing a basis for decision making, we launched parallel initiatives to rigorously
assess the current state of knowledge, and to generate new knowledge, around the link between
restoration, water storage, and streamflow. First, we conducted a literature search of peer-reviewed
publications assessing how a range of restoration techniques from around the world influenced
streamflow and the components of the water balance that moderate streamflow. From that we outlined a
tiered approach by which practitioners might fill critical knowledge gaps. During this presentation we
will share both the preliminary findings of the literature synthesis and the proposed framework for
monitoring the hydrologic outcomes of riverscape restoration.

Leveraging multi-scale geospatial tools and platforms to improve decision making around
process-based restoration

Professional
Jochems, Louis, Trout Unlimited, louis.jochems@tu.org.
Jordan Fields, jordan.fields@tu.org.

Abstract: The rising adoption of process-based restoration in degraded streams across the American West
is in part due to its presumed potential to enhance ecosystem function, restore hydraulic regimes, and
benefit wildlife habitat. However, accurately quantifying effectiveness around restoration projects remains
challenging and likely requires a combination of field and remotely sensed data. This presentation
showcases key GIS and remote sensing approaches utilized by Trout Unlimited to improve monitoring
and prioritization of restoration efforts across diverse landscapes. By integrating data across different
spatial and temporal scales, we can gain insights into the unique ecological, geomorphic, and land-use
contexts of each project, enabling more effective assessments of restoration impacts. Case studies will
include quantifying vegetative biomass in imagery from unoccupied aerial systems (drones)
post-restoration, analyzing trends in mesic (riparian) vegetation before and after project implementation
via satellite time-series using the Mesic Resources Restoration Monitoring Aid (MRRMaid) tool, and
applying eco-geomorphic indicators from the Riverscapes Consortium to evaluate riparian conditions for
future projects. These tools can standardize the quantification of various outcomes across projects,
providing a unique opportunity to document the benefits and trade-offs of different restoration and



monitoring approaches. Addressing these knowledge gaps will enable better decision-making and
information sharing among organizations and agencies, ultimately improving the broad-scale
effectiveness of process-based restoration.

A genetic examination of stocking efficacy: Sauger (Sander canadensis) in the Wind River
drainage, Wyoming

Student

Johnson, Sam, University of Wyoming, sjohn208@uwyo.edu.

Paul Gerrity, Wyoming Game and Fish Department, paul.gerrity@wyo.gov; Mike Mazur, USFWS,
michael mazur@fws.gov; Joe Deromedi, Wyoming Game and Fish Department,
joe.deromedi@wyo.gov; Jake Ruthven, Wyoming Game and Fish Department,
jake.ruthvenl@wyo.gov; Chance Kirkeeng, Wyoming Game and Fish Department,
chance.kirkeengl@wyo.gov; Dr. Josh Jahner, University of Wyoming, jpjahner@gmail.com; Dr.
Catherine Wagner, University of Wyoming, catherine.wagner@uwyo.edu.

Abstract: Freshwater fish species face critical conservation threats as both natural and anthropogenic
forces increasingly place stress on native populations. In many cases, humans attempt to combat these
threats by stocking hatchery-raised individuals to supplement existing populations. However, relatively
little work focuses on monitoring the survival, reproduction, and persistence of stocked individuals after
release. As a result, the efficacy of stocking operations is rarely quantified, despite the substantial labor
and financial costs of stocking. This study uses genetic parentage analyses to assess stocking efficacy of
sauger Sander canadensis in Wyoming’s Wind River drainage. The population was sampled over six
years, three generations, and during two major stocking events. To classify the familial relationships
between individuals, genetic variation from across the genome (i.e., at thousands of single nucleotide
polymorphisms) was characterized using a genotyping-by-sequencing (GBS) approach. Results will
provide information on the survival, recruitment, and reproduction of stocked individuals as well as
potential reproduction with wild conspecifics. Despite a complete sampling of the broodstock
contributors, some wild parents remain unsampled. Thus, we used simulated genetic datasets to assess the
power required to accurately detect parentage relationships at varying proportions of sampled
(broodstock) and unsampled (wild) parents. Results are expected to illustrate the efficacy of stocking for
providing a desired demographic boost, and to inform future conservation decision making for a unique
population native to Wyoming. Additionally, this study will serve as a proof-of-concept for using GBS
data to conduct parentage analyses, and by extension, to study stocking efficacy in freshwater systems.

Climate resiliency and anadromous conservation and sportfish hatchery modernization in
California

Professional

Jones, Evan, McMillen, Inc., jones@mcmillen.com.

Derek Nelson, McMillen, Inc., dnelson@mcmillen.com; Kenneth Kundargi, California Department of
Fish and Wildlife, kenneth.kundargi@wildlife.ca.gov; Daniel Niederberger, California Department of
Fish and Wildlife, daniel.niederberger@wildlife.ca.gov.

Abstract: The California Department of Fish and Wildlife (CDFW) recently conducted a comprehensive
evaluation of 21 CDFW operated anadromous salmon and trout hatcheries. This evaluation identified the



necessary planning and investments to ensure climate resilience for each hatchery. The CDFW anticipates
significant obstacles with respect to their hatchery operations in the next 10 to 20 years, exacerbated by
location-specific factors and the diversity of fish species raised in the state. A common theme throughout
the state is reliance on a diminishing supply of cold water for fish rearing. Climate change has already
affected the CDFW’s hatchery strategies, causing cancellation of fish releases, early stocking, and
hatchery evacuations due to elevated water temperatures and limited water availability. In response to a
changing climate that continues to drastically affect California’s Central Valley and southern regions,
evaluating a shift of fish production from the “business-as-usual” outdoor flow-through raceways to
indoor recirculating aquaculture systems is prudent. Recirculating systems provide stricter control of the
fish rearing environment while reducing the reliance on surface and groundwater sources. McMillen,
serving as the designated consultant for this critical effort, continues to work with CDFW hatchery staff
for this initiative. Climate trends and projections, including air and water temperature, water quantity,
water quality, and other environmental risks, were evaluated for 20- and 40-year periods for each facility.
The climate models provided requisite information to determine the necessary hatchery improvements to
allow for continued fish production. The CDFW then identified the hatcheries most at-risk of disrupted
operations based on the climate change resilience assessment. The project recently began its next phase
developing detailed plans and specifications for those hatcheries identified by the CDFW. The proactive
approach taken by the CDFW and supported by McMillen ensures that California’s hatcheries will
continue to provide recreational and restorative fish production well into the future.

Why, what, and how? - Modernizing hatcheries with partial recirculating aquaculture
systems

Professional
Jones, Evan, McMillen, Inc., jones@mcmillen.com.

Laura Bailey, McMillen, Inc., Ibailey@mcmillen.com; Joy Terry, McMillen, Inc., terry@mcmillen.com;
Derek Nelson, McMillen, Inc., dnelson@mcmillen.com.

Abstract: Many hatcheries supporting fisheries conservation and recreation programs face extensive
backlogs of deferred maintenance as well as changing conditions associated with water supplies. These
hatcheries are routinely asked to produce the same or more fish while being negatively affected by
diminishing water flows, changing water temperatures, and aging infrastructure. To address these issues,
public agencies look for ways to better use existing spaces and water sources to support hatchery
production. Partial recirculating aquaculture systems (PRAS) are a potential solution regularly considered
and implemented as part of hatchery upgrades for facilities that face water temperature and water
availability issues. PRASs can provide a hatchery with the means to maintain fish production even as their
water supplies decrease in abundance and quality, and if designed correctly can secure consistent
operations well into the future. However, implementation of PRAS requires careful consideration of
hurdles including capital costs, operation and maintenance changes, and increased energy requirements
and operating expenses. This presentation will describe the scenarios in which water reuse systems are
most appropriate, a brief overview of system components, how to approach hurdles to implementation,
and potential for future expansion to solidify the hatchery’s resiliency to changing conditions.

Riverscape restoration: why aren’t we doing it?

Professional



Jordan, Chris, NOAA/NMFS/NWFSC, chris.jordan@noaa.gov.

Abstract: Healthy, functional riverscapes are wet, connected valley bottoms with structural complexity
and flow inefficiency, all forced by connections to dynamic hillslopes, that together yield a resilient
natural system made more productive and robust by perturbation and movement of energy and materials.
However, the overwhelming majority of riverscapes across the continental US are not healthy. They are
functionally impaired due to current or legacy land and water use. The mode of impairment is
predominantly structural starvation, resulting in, or from, overly efficient conveyance channels that are
vertically and laterally separated from their adjacent floodplain volumes. The scope and scale of the
impairment is so pervasive that it is not accepted as the normative condition of streams, rivers, and
floodplains. This shifted baseline sees channels where riverine wetland corridors once ran and continuous
forests where dynamic successional patches once thrived. Our management models maintain, perpetuate,
and even restore to this degraded, reduced function state. Our science and the practice of stream
restoration reinforce the pastoral ideals of static stream, river, and floodplain conditions. As such,
introducing the natural state of riverscapes as dynamic, laterally and vertically connected systems
dependent on landscape scale “disturbance” runs contrary to a deeply seated premise that the natural
world is static and pristine. However, if we expect to achieve the fire-resilient, climate-change-adapted,
drought-and-flood-resistant, and protected-species-recovering riverscapes our management programs
claim, we must first accept, allow, and foster the messy, dynamic nature of nature.

Ice and snow phenology as drivers of seasonal trout growth in alpine lakes
Student

Journey, Meredith, Wyoming Cooperative Fish and Wildlife Research Unit, Department of Zoology and
Physiology, University of Wyoming, mjourney@uwyo.edu.

Amy Krist, Department of Zoology and Physiology, University of Wyoming; Catherine Wagner,
Department of Botany, University of Wyoming, Laramie; Annika Walters; U.S. Geological Survey,
Wyoming Cooperative Fish and Wildlife Research Unit, Department of Zoology and Physiology,
University of Wyoming.

Abstract: Alpine lakes represent an ecosystem under multiple environmental stressors. Long term and

pre-existing stressors for some lakes include historic stocking of non-native trout and the inherent nutrient

limitation found above tree line. Longer snow-free periods leading to shorter lake ice-coverage and longer
growing seasons for trout may lead to increased phytoplankton production and lake greening. We will
present a framework for evaluating the effects of a longer ice-free season on physical and chemical lake
properties, zooplankton communities, and trout populations. We are exploring these effects in the Wind

River Range, Wyoming, which is home to more than 1,300 alpine lakes of which more than 500 have

been stocked with trout species (Salvelinus spp. and Oncorhynchus spp.). First, we aim to use satellite

derived ice phenology data and remotely sensed snow and temperature data to develop a model between
climatic drivers and physical and field measured biological lake properties such as spring turnover and
timing of peak primary productivity (total water column chlorophyll-a). Then, we will apply our
understanding of these drivers to project seasonal and annual changes to the growth potential for
zooplankton and trout communities. Preliminary results thus far suggest that in average to high snowpack
years lake ice-off is closely related to snow levels; whereas in low snowpack years ice-off is more related
to consistently reaching threshold overnight high temperatures. This framework, and our greater data



collection efforts, will add valuable information to a data poor ecosystem and contribute to our
understanding of the vulnerability of alpine lakes to sustain important recreational fisheries.

Diets of Mormyridae (Teleostei : Osteoglossiformes) in two rivers (Boumba and Kadei) in
eastern Cameroon

I Student
Jueya, Sandrine, University of Ngaoundéré Cameroon, sandybelljueya@yahoo.fr.

Leandro Castello, Virginia Polytechnic Institute and State University Blacksburg, Virginia, United States,
leandro@vt.edu; Emmanuel Frimpong, Virginia Polytechnic Institute and State University
Blacksburg, Virginia, United States, frimp@vt.edu; Arnold Roger Bitja Nyom, University of
Ngaoundéré Cameroon, Cameroon, m.bitja.nyom_arnold@ymail.com.

Abstract: The feeding ecology of fish from the Mormyridae family was studied in two rivers in eastern
Cameroon, the Boumba and the Kadei. The collection of different fish samples took place from December
2018 to May 2019. A total of 22 specimens of Mormyridae, divided into seven genera and 10 species
were collected at Boumba compared to a total of 87 specimens divided into 11 genera and 24 species at
Kadei. The stomach contents analysis reveals that, independently of the seasons, the diet of Mormyridae
oscillates around three food categories: macrophytes, macroinvertebrates and other various particles.
Furthermore, depending on food preferences, a total of 26 cases of dietary overlap were observed among
the different species of Kadei compared to zero among those of Boumba. Due to their highly prized taste
and their strong insectivorous carnivorous tendency, Mormyridae are the best potential candidates for
aquaculture. This is for example the case of Campilomormyrus tamadua which has a good ability to
exploit the different invertebrates present in its living environment; it can easily adapt to feeding on
Diptera larvae in a pond. It is also the case of Mormyrops anguilloides which due to its fish-eating
predatory nature, could be tested in aquaculture to regulate the populations of very fertile and invasive
species (e.g., Oreochromis niloticus) Furthermore, the success of these species in ponds must also take
into account the physico-chemical parameters of the water suitable for the proper development of each of
them. However, the forest of the Congo Basin is home to numerous insects (macroinvertebrates) which
are an important source of food for the ichthyofauna of his different rivers. Consequently, deforestation
would negatively impact certain taxa of fish such as the Mormyridae which depend on them and would
inevitably lead to their loss.

PIT tag retention rates in Creek Chub (Semotilus atromaculatus) using differing placement
locations and methods

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,
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ralph.eberhard@colostate.edu; Straw, Matt, Colorado State University,
matthew.colin.straw(@colostate.edu.



Abstract: Passive integrated transponder (PIT) tags are commonly used in the field of fisheries science to
track movement patterns in fish and infer demographic rates (e.g., survival). In the latter, tag loss leads to
biased estimates of demographic rates and a tagging method that minimizes tag loss should be selected.
Most tag retention studies target game fishes, and non-game species are understudied. We compared the
retention rate of PIT tags in Creek Chub Semotilus atromaculatus among three groups of individuals
implanted with different placement locations and methods: abdominally located with scalpel incision,
abdominally located with syringe injection, and dorsally located with syringe injection. All tagging
wounds were treated with a cyanoacrylate adhesive. We collected 180 wild fish between the sizes of
90-150 mm (mean total length = 120 mm) via electrofishing from Spring Creek in Fort Collins, Colorado,
and injected them with 12-mm PIT tags (N = 60 per group). The fish were then held in a laboratory
mesocosm for monitoring over five weeks. We found that the abdominal incision group had the highest
retention rate while the dorsally injected group had the lowest. In the dorsal injection group, smaller creek
chub had higher expulsion rates than larger creek chub, indicating that tag retention depends on body size
using this method.

Eco-tourism in Himalayas and Karakoram high mountain ranges of Pakistan through
sustainable recreational fisheries in Gilgit-Baltistan.

Professional
Khan Muhammad, Naeem, University of the Punjab, Lahore, Pakistan, nacem.zool@pu.edu.pk.

Abstract: The Karakoram and Himalayan region of Gilgit-Baltistan, Pakistan, the land of highest
mountain ranges in the world, natural beauty, natural resources, unique landscape, literacy, culture,
heritage, peace and hospitality of the people, hosts thousands of national and international tourists and
researchers every year. Gilgit-Baltistan offers diverse tourism opportunities, including eco-tourism, trout
fishing, rock climbing, trekking and mountaineering, mountain climbing and adventure tourism. The
glaciers in Himalayas and Karakorum mountain ranges (Third Pole) are the third largest solid ice mass of
freshwater, outside the Poles and serve as the “Water Towers” for Pakistan, India and South Asia rivers
watershed. Third Pole glaciers are one of the most important global environmental hot spots in Asia,
facing climate change, global warming and melting, endangering agriculture livelihood of half of the
global human population. In 1906, the European British-India colonial commonwealth administration,
introduced two exotic fish species, namely, Brown Trout Salmo trutta and Rainbow Trout Oncorhynchus
mykiss in the northern tributaries of mighty River Indus system for trout nostalgia, angling, recreational
sports and aquaculture purposes. The eyed ova of the two trout species were shipped from Scottish and
North American (Idaho) hatcheries without any environmental studies, now dominate the freshwater
streams and glacial water ecosystems of Himalayas and Karakoram. These trout have negatively
impacted the native, endemic, fish species, like Indus River Mahseer Tor putitora and Snow Trout
Schizothorax plagiostomus. Recently, the Federal Government of Pakistan has allocated funds to boost
local tourism economy to further develop the trout fisheries to boost eco-tourism in northern region of
Pakistan. The oral presentation / paper will discuss some innovative approaches required for the
conservation of native species and controlled development of trout recreational fisheries in geostrategic
Pakistani Himalayas and Karakorum, bordering China.

Lagunitas Creek salmon habitat enhancement - Restoring wood and gravel to a dammed
coastal stream



I Professional
Koehler, Jonathan, Marin Water, jkoehler@marinwater.org.

Abstract: Lagunitas Creek in Marin County California is a high priority watershed for recovery of
endangered Coho Salmon and threatened steelhead within the Central California Coast evolutionarily
significant unit. In 2024, Marin Municipal Water District (Marin Water) began implementing a
large-scale multi-phase habitat enhancement project to address historical and current habitat deficits
caused by watershed development and dams. The project is a collaboration between California State
Parks (landowner), state and federal granting agencies, and local stakeholder groups. In total, thirteen
sites along approximately four miles of stream have been identified for habitat enhancement. The project
design engineers, Environmental Science Associates, developed the restoration approach with the
objective of converting existing glide habitats (relatively shallow and slow) to closely spaced pool-riffle
sequences through the addition of large wood habitat structures and thousands of tons of gravel. The goal
is to create new salmonid spawning and rearing opportunities in close proximity, restore natural levels of
wood loading, and develop a long-term gravel augmentation program. Three sites were successfully
constructed in 2024; five more are slated for construction in 2025, and designs are in process for the final
five sites to be constructed in 2026-2027. Project monitoring is extensive and includes before and after
drone photography, topographic surveys, adult and juvenile salmon surveys, and a gravel mobility study
using PIT tagged tracer particles. Immediately following construction in fall 2024, several large storms,
including an approximately 25-year winter flow event, occurred in Lagunitas Creek. All installed wood
habitat structures remained structurally intact, and flows were sufficient to mobilize placed gravels.
Marin Water plans to continue effectiveness monitoring and adjust future phases based on lessons learned
at each step of the process.

Stream restoration maintains or reduces water temperature through improved floodplain
connection, riparian shading, and pool depths

Professional
Kondratieff, Matt, Colorado Parks and Wildlife, matt.kondratieff@state.co.us.

Madison Molter, Colorado Parks and Wildlife, madisonmolter@gmail.com; Becca Hiller, West Virginia
University, rahillerO@gmail.com; Eric Richer, Colorado Parks and Wildlife, eric.richer@state.co.us.

Abstract: Low-flow refugia and adult trout habitat in the form of deep pools were identified as limiting
factors to Brown Trout Sa/mo trutta and Rainbow Trout Oncorhynchus mykiss populations in degraded
portions of the Middle Fork South Platte River near Hartsel, Colorado. To address this, stream restoration
was initiated within the Badger Basin State Wildlife Area from 2006-2011 with the purpose of converting
shallow, over-wide pools into deeper, narrower pools to improve habitat. In addition, restoration actions
included channel narrowing to improve floodplain connection and installation of native deep-rooted
willows to improve shading, bank stability, and prey resources for trout. Although the primary motivation
for these restoration activities was to improve trout habitat, we hypothesized that restoration actions
would lower reach-wide stream temperatures relative to upstream control and reference reaches near the
project area. Average bankfull widths were narrowest within the restored reach (40.8 ft) compared to
reference (47.2 ft) and control (50.6 ft). Thousands of willows planted in the restored reach improved
streamside shading by reducing the effects of solar radiation. Stream restoration created deeper pools on
average compared to reference (+1.1 ft) and control (+1.8 ft) pools. Results from two years of monitoring
the change in reach-wide water temperature found a median increase of +0.4°F/mile for the control reach,



+0.15°F/mile for the reference reach, and -0.03°F/mile for the restored reach. We believe these results
support the potential benefits of stabilizing or lowering water temperatures at a reach scale through stream
restoration activities that 1) improve floodplain connection, 2) increase shading from riparian vegetation,
and 3) enhance pool depths as well as the importance of protecting these river functions to help offset the
effects of a warming climate on instream temperatures.

The role of Colorado Parks and Wildlife in restoring Colorado Rivers
Professional
Kondratieff, Matt, Colorado Parks and Wildlife, matt.kondratieff@state.co.us.

Abstract: Colorado’s rivers share a historic legacy of impairment similar to those found in other Western
U.S. streams including impacts from wood removal, beaver trapping, mining, agricultural practices,
urbanization, and water development. For nearly 50 years, Colorado Parks and Wildlife (CPW) has
engaged in passive and mechanical forms of aquatic habitat restoration to help restore ecological and
geomorphic functions in impaired aquatic systems using a variety of experimental techniques, design
philosophies, and naturally-sourced materials. Aquatic habitat projects have been driven by a diverse
range of project goals and objectives stemming from species-specific life histories for both sportfish and
non-game aquatic species. Many CPW aquatic restoration projects have been addressed through a “stream
team,” an internal collaboration consisting of aquatic conservation and management biologists, aquatic
research scientists, and environmental engineers. The inclusion of aquatic research in the development
and implementation of habitat projects has increased CPW’s ability to conduct monitoring and evaluating,
implement targeted maintenance and adaptive management, and learn from the application of
experimental treatments and applications. A unique aspect of stream restoration in Colorado includes the
use of inmates to conduct project construction through a partnership between CPW and the Colorado
Department of Corrections (CDOC). The Vocational Heavy Construction Technology program existed in
the CDOC to provide student inmates with education and training to equip them with basic life and work
skills necessary to obtain employment with a construction company once they completed their sentences.
CPW was the major customer of the program in South Park for over 20 years where natural river
processes and aquatic habitats were restored in nearly ten miles of the South Platte River. This
presentation covers some of the history and unique aspects of CPW’s role in restoring Colorado’s streams.

Assessment and management of piscivorous bird-fish conflicts in Idaho
Professional
Kozfkay, Joe, Idaho Department of Fish and Game, joe.kozfkay@idfg.idaho.gov.

Abstract: Most, if not all, piscivorous birds are federally protected as prescribed by the Migratory Bird
Treaty Act. Within the United States, management and protection of piscivorous birds fall under the
jurisdiction of the US Fish and Wildlife Service. Notably, several species of piscivorous birds have
increased in abundance during the last several decades which should be viewed as a conservation success.
However, increased abundance of piscivorous birds and associated predation, where substantial, has
increasingly become a source of conflict, often because predation may counteract state efforts to conserve
native resident fishes or provide preferred recreational fisheries. Increased abundance of some piscivorous
birds in Idaho, primarily American White Pelicans and Double Crested Cormorant, led staff to complete a
series of investigations to determine whether predation by piscivorous birds was meaningful.
Documentation of relatively high predation rates across a variety of waters, species, and fishery types



have led the Idaho Department of Fish and Game to draft piscivorous bird management planning
documents and work towards reducing predation where necessary to achieve conservation or fishery
objectives. This presentation will describe Idaho’s multi-decade approach and efforts to assess predation,
and reduce where necessary, while working with federal partners and within the sideboards of the
Migratory Bird Treaty Act.

Fish passage restoration from NOAA’s Community Based Restoration Program
Professional
Lee, Larissa, NOAA Fisheries, Restoration Center, larissa.lee@noaa.gov.

Laurel Jennings, laurel.jennings@noaa.gov; Garret Engelke, garret.engelke@noaa.gov; Chemine Jackels
chemine.jackels@noaa.gov.

Abstract: In recent years, NOAA’s Office of Habitat made significant investments in fish passage
restoration projects that support fisheries and the recovery of endangered species. This presentation will
highlight NOAA’s Community-based Restoration Program and these investments across the Western U.S.
to improve conditions that support fish populations. We will describe the cumulative impact of these fish
passage restoration projects across Washington, Oregon, and Idaho, highlighting exemplary projects,
lessons learned, and unique aspects of this work. Fish passage restoration in these states has emphasized
culvert replacement and dam removals. In addition to on-the-ground restoration, this presentation will
describe the capacity building work that will help communities advance future restoration goals.

Habitat restoration from NOAA’s Community-based Restoration Program
Professional
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Laurel Jennings, laurel.jennings@noaa.gov; Garret Engelke, garret.engelke@noaa.gov; Chemine Jackels,
chemine.jackels@noaa.gov.

Abstract: In recent years, NOAA’s Office of Habitat made significant investments in habitat restoration
projects that support fisheries and the recovery of endangered species. This presentation will highlight
NOAA’s Community-based Restoration Program and these investments across the Western U.S. to
improve conditions that support fish populations. We will describe the cumulative impact of these habitat
restoration projects across Washington, Oregon, and Idaho, highlighting exemplary projects, lessons
learned, and unique aspects of this work. Habitat restoration in these states has emphasized floodplain and
estuary habitat restoration. In addition to on-the-ground restoration, this presentation will describe the
capacity building work that will help communities advance future restoration goals.

Wood River Express: Restoring fish passage
Professional
Leonetti, Erin, Wyoming Game and Fish Department, erin.sobel@wyo.gov.

Abstract: The Wood River Supply Diversion, located on the Wood River west of Meeteetse, WY, diverts
irrigation water to the Lower Sunshine Reservoir. This low-head dam, situated approximately 14 miles
upstream of the Greybull River confluence, acted as a barrier to fish migration for decades. In December
2021, a fish ladder was constructed to restore upstream passage. Fish movement through the ladder was
monitored over two migration seasons, with a primary focus on Yellowstone cutthroat trout. Two antenna



stations, positioned at the ladder’s entrance and exit, recorded fish movement and direction. Results
indicated a 78% success rate of fish utilizing the ladder to migrate upstream past the dam.

Cyclic, multi-trophic-level responses to a volatile, introduced forage fish: Learning from
four decades of food web observation to inform management

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

Adam Hansen, Colorado Parks and Wildlife, adam.hansen@state.co.us; Brett Johnson, Colorado State
University, brett.johnson@colostate.edu; Kyle Battige, Colorado Parks and Wildlife,
kyle.battige@state.co.us; Erik Cristan, Colorado Parks and Wildlife, erik.cristan91@gmail.com;
Collin Farrell, Colorado State University, collin.farrell@colostate.edu; William Pate, Colorado State
University, bill.pate@colostate.edu; Kevin Rogers, Colorado Parks and Wildlife,
kevin.rogers@state.co.us; Andrew Treble, Colorado Parks and Wildlife, andrew.treble@state.co.us;
Timothy Walsworth, Utah State University, timothy.walsworth@usu.edu.

Abstract: Species introductions can have significant effects on recipient ecosystems. Anticipating
potential ecosystem change in response to introduced species based on historical information can help
managers prepare for future conditions. Rainbow Smelt Osmerus mordax have been introduced widely to
improve sport fish growth. As intended, Walleye Sander vitreus growth in Horsetooth Reservoir,
Colorado, increased after Rainbow Smelt introduction, but poor Walleye recruitment occurred as well.
Additionally, Opossum Shrimp Mysis diluviana became absent from both predator diets and intermittent
surveys, the dominant Daphnia species in Horsetooth Reservoir shifted and Daphnia densities declined
significantly. These patterns were repeated during two different time periods of increased Rainbow Smelt
abundance, suggesting that Rainbow Smelt have a strong influence on multiple components of the
ecosystem. The repetition of responses to Rainbow Smelt offered the opportunity to evaluate indicators to
anticipate potential ecosystem regime shifts that restructure predator—prey dynamics across trophic levels.
Three predictors (i.e., high estimated Rainbow Smelt abundance, high catch rates of large Walleye, and
low Daphnia densities) were associated with poor Walleye recruitment. Simple indicators like these could
inform timely management decisions to take advantage of the benefits Rainbow Smelt offer, while
lessening their undesirable effects. For example, management decisions could be made, such as preparing
for Walleye egg collections, rearing and stocking of Walleye, increasing availability or quality of Walleye
spawning habitat, allowing more protective or liberalized adult Walleye harvest to promote natural
recruitment, and limiting Rainbow Smelt access to their spawning habitat.

Cognitive currents in contested waters: Mental models, stakeholder priorities, and the
future of native fish in the South Platte River Basin

Student

Lewis, Samuel, Fish, Wildlife, and Conservation Biology, Colorado State University,
samlewis@colostate.edu.

Yoichiro Kanno, Fish, Wildlife, and Conservation Biology, Colorado State University,
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State University, jonathan.salerno@colostate.edu; John Sanderson Center for Collaborative
Conservation, Colorado State University, john.sanderson@colostate.edu.



Abstract: River systems like the South Platte Basin in Colorado face intensifying pressures from
competing water demands, threatening aquatic ecosystems and native fish populations. Native fish species
are disproportionately impacted by habitat fragmentation, altered flow regimes, and water quality
degradation under conventional governance frameworks that prioritize human-centric water allocation.
Adaptive governance is critical to reconciling ecological resilience with societal needs. This study
employed mental models and fuzzy cognitive mapping to analyze how water managers across sectors
conceptualize the basin’s socio-ecological system, with a focus on identifying barriers and opportunities
for integrating native fish conservation into adaptive governance strategies. Methods included
semi-structured interviews with 25 water managers to construct individual cognitive maps, which were
aggregated into sector-specific models. Key metrics (components, connections, density) were calculated.
Scenario analysis tested five Colorado Water Plan futures (e.g., Business as Usual, Adaptive Innovation)
to project impacts on native fish and salinity. Sensitivity analyses evaluated how changes in variables like
agricultural demand or climate status affect outcomes. Agricultural models prioritized water security with
low systemic connectivity, while municipal-industrial models emphasized infrastructure efficiency.
Environmental-recreation models fragmented ecological and economic linkages. Scenario analysis
projected native fish declines across all futures, most severely under “Hot Growth” and “Adaptive
Innovation”, despite salinity reductions. Sensitivity tests tied high agricultural/municipal activation to fish
losses, underscoring sectoral trade-offs. Current governance practices prioritize human water demands
over ecological connectivity, fragmenting riverscapes and eroding native fish habitats. To reverse
declines, adaptive governance must center ecological considerations in water policies. Recognition of
instream flows and collaborative stakeholder platforms are essential to rebalance priorities. Globally,
regulated basins must shift from siloed management to ecological stewardship, valuing native fish as
indicators of systemic health. Sustainable riverscapes require governance that considers human and
ecological resilience for shared futures.

Colorado River Connectivity Channel
Professional
Lock, Kevin, Northern Water, klock@northernwater.org.

Abstract: Windy Gap Dam and Reservoir, with their pre-modification layout and operation, impeded
aquatic organism passage and sediment transport in the Colorado River, disrupting the natural ecological
processes in the river. The Colorado River Connectivity Channel (CRCC) Project included the
investigation, analysis and design of a reconfigured dam and reservoir allowing construction of a new
channel and floodplain to provide continuity of the Colorado River adjacent to Windy Gap Reservoir that
promotes natural geomorphic and ecological river processes. Windy Gap Reservoir was originally built as
an on-channel dam and diversion. The CRCC project reconfigured the reservoir by moving the existing
embankment to the north by approximately 800 feet, creating an area to construct a channel and
connected floodplain where water could be diverted around the reservoir. The channel was designed to for
a bank full flow of 550 cubic feet per second and to allow for fish passage of native sculpin and trout. In
partnership with Colorado Parks and Wildlife, multiple fish movement monitoring stations were installed
and local fish have been tagged to monitor how the project effects their movement patterns. The CRCC
Project is a collaborative effort with a diverse group of stakeholders including the Natural Resources
Conservation Service, Trout Unlimited, Colorado Water Conservation Board, Grand County (Colorado),



Municipal Subdistrict of Northern Colorado Water Conservancy District, Colorado River Water
Conservation District, and Upper Colorado River Alliance, Colorado Parks and Wildlife as well as others.

hatchR: A toolset to predict when fish hatch and emerge
Professional

Maitland, Bryan, Rocky Mountain Research Station, United States Forest Service,
bryan.maitland@usda.gov.

Eli Felts, Idaho Fish and Wildlife Conservation Office, US Fish and Wildlife Service; Allison Swartz,
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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.

Stream restoration alters the food web structure and basal energy sources in an urban
stream.

Student
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Rob Colombo, Eastern Illinois University, recolombo@eiu.edu; Trent Thomas, Illinois Department of
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Abstract: Human mediated land use change has led to an increase in urbanization and agriculture across
the United States. Urban and agricultural streams often exhibit high nitrification, decreased sinuosity, and
reductions in biotic health and intolerant species. Instream habitat restoration was completed in the Saline
Branch in Urbana, Illinois in 2020 to mitigate the impacts of urbanization and increase the availability and
quality of habitat for sensitive fish and aquatic macroinvertebrates. A similar restoration was created in
2010 in Kickapoo Creek, Charleston, Illinois to improve biotic richness and combat adverse effects of the
surrounding agriculture. Fish collection, terrestrial and aquatic invertebrate collection, and habitat
monitoring were conducted in the spring and fall of 2023 in the Saline Branch and fall of 2023 in
Kickapoo Creek to quantify the food webs in the restored and unrestored areas of each stream using stable



isotope analysis of carbon and nitrogen. Carbon isotope composition is used to analyze the resource base
of the energy sources supporting the food web, and nitrogen isotope composition is used to determine the
trophic position of a consumer. Future results of this study will help to illustrate how instream restoration
can lead to enriched food webs with increased connectivity between the stream and its riparian zone.
Assessment of the stream communities, habitat, and ecosystem function using stable isotope analysis is an
emerging way to understand how small-scale restoration projects modify aquatic ecosystems.

Developing an AI-Based mobile application for enhancing Yellowstone Cutthroat Trout
conservation

Professional
Meek, Mariah, Montana State University, The Wilderness Society, mmeek@tws.org.

Todd Koel, Yellowstone National Park, Todd Koel@nps.gov; Jake Williams, Turner Enterprises,
jacob.williams@retranches.com.

Abstract: The Yellowstone National Park Native Fish Conservation Plan provides a framework for
conserving native fish in Yellowstone National Park. A key objective is securing and enhancing
populations of Yellowstone Cutthroat Trout Oncorhynchus clarkii bouvieri by mitigating the impacts of
nonnative rainbow trout Oncorhynchus mykiss and their hybrids. A major goal is to protect genetically
unaltered Yellowstone Cutthroat Trout by removing nonnative trout, primarily through mechanical
removal and mandatory kill regulations. Recent research has improved hybrid identification in the field,
including a dichotomous key that distinguishes hybrids and purebred trout and is now used by the Park’s
volunteer angler program. This key, however, relies on the accuracy of human made hybrid determination
and comes with uncertain degrees of error. To remedy this, we are developing a mobile application that
uses artificial intelligence (Al) to classify trout from photographs, increasing angler confidence and
consistency in rainbow trout and hybrid removal. Additionally, we are developing a “game” to test angler
visual identification. This will allow us to understand how accurately different angling groups (fishing
guides, frequent angler, occasional angler, etc) are able to identify hybrids, along with increasing
awareness and outreach capacity. Lastly, our app will also facilitate data collection on trout distribution
and population dynamics across the park. This project will enhance Yellowstone cutthroat trout
conservation by integrating Al technology into angler-based management strategies. By improving hybrid
identification and data collection, this tool has the potential to increase the efficiency of removal efforts
and contribute valuable insights into Yellowstone’s trout populations.

Maintaining a fish screen program: 67 years of partnership, opportunities, and lessons
learned

Professional
Meyer, Stacey, Idaho Department of Fish and Game, stacey.meyer@idfg.idaho.gov.
Paddy Murphy, Idaho Department of Fish and Game, patrick.murphy@idfg.idaho.gov .

Abstract: Fish screens have been used for over 100 years across the irrigated Western United States to
reduce entrainment and mortality of migrating fish. The Idaho Department of Fish and Game (IDFG)
installed the first fish screen in the Salmon River basin in 1958. Since that time, the IDFG’s Anadromous
Fish Screen Program has implemented hundreds of fish screening and passage projects with Federal
mitigation funding. Since the early 1990°s, the Screen Program and partners have taken a more holistic



approach towards reducing entrainment losses with a greater emphasis on water conservation projects that
include improving irrigation water conveyance, diversion consolidation and elimination, and improving
fish passage in conjunction with screening. To date, the most successful projects utilized a basin-wide
approach that addressed fish passage issues and screening needs rather than only individual project issues.
Long-term commitments to proper fish screen operation and structure maintenance are paramount to
realizing conservation benefits. Without proper maintenance, safe fish passage and the functional lifespan
of project structures will be drastically reduced, resulting in reduced fishery benefit regardless of the
implemented screen design. When properly designed and maintained within a biologically prioritized
framework, fish screens have contributed to the conservation and management of fish in Idaho.

Colorado's 2025 State Wildlife Action Plan revision
Professional
Miller, Kacie, Colorado Parks and Wildlife, kacie.miller@state.co.us.

Abstract: State Wildlife Action Plans (SWAPs) guide the conservation of a state’s most vulnerable
species and the habitats they depend on. Colorado’s SWAP history mirrors what has happened across the
country. The first plan was produced in 2005 with the first revision published in 2015. The next revision
to Colorado’s SWAP is due in September 2025. Colorado Parks and Wildlife (CPW) improves each
revision making it more applicable and impactful. The 2015 SWAP has been a critical resource for
understanding which species are most vulnerable and the potential threats and actions associated with
their conservation. The 2025 SWAP will continue to be the authority for Species of Greatest Conservation
Need (SGCN) in Colorado and be a work plan for that suite of species. The 2025 SWAP will be a
proactive planning tool promoting action for SGCN and structured so that our collective successes and
challenges can be assessed over time. This presentation will provide a review of the SWAP planning
process, discuss accomplishments to date and outline steps to finalize the plan. CPW’s aquatic staff have
spent numerous hours determining the criteria for 2025’s SGCN, the fish list, assessing climate change
vulnerability and other threats to these species and developing conservation actions. A new subset of
SGCN, Species of Greatest Information Need (SGIN), is included to identify the species where more
scientific knowledge is needed to fully understand the conservation status of a species. There are 25 Tier
1, two Tier 2 and seven SGIN fish species. CPW is developing a “digital SWAP” making use of spatial
data, dashboards and more to improve accessibility of the plan. These new tools and opportunities to
participate in the planning process will be demonstrated in this session.

Non-native, naturally reproducing populations of Giant Floater inhabit the most
downstream 24.6 km of the Rio Grande in the San Luis Valley, CO

Professional
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Abstract: The Family Unionidae, a diverse group of freshwater mussels, includes three species native to

the eastern plains of Colorado: the Giant Floater Pyganodon grandis, Cylindrical Papershell Anodontoides
ferussacianus, and Pondhorn Uniomerus tetralasmus. In 2020, we documented a previously unrecorded



population of P. grandis in the Rio Grande near the Colorado/New Mexico border. This study examines
the extent of this non-native population and characterizes the associated molluscan community. No
systematic mollusk monitoring program exists in Colorado, underscoring the importance of such
investigations. Between 2020 and 2023, qualitative surveys were conducted at five sites along the Rio
Grande, extending from the Colorado/New Mexico border upstream to Alamosa in the San Luis Valley.
Live specimens and shell material of P. grandis were documented up to 24.6 km upstream, confirming the
presence of a self-sustaining, naturally reproducing population in this stream reach. Size distributions
ranged from 32.5 mm to 138 mm, indicating multiple age cohorts. Other mollusk species recorded in the
study area included Creeping Ancylid Ferrissia rivularis, Striated Fingernail Clam Sphaerium striatinum,
and four, perhaps 5 species of Pea Clams Fuglesa spp. Altered sediment dynamics in the Rio Grande,
characterized by silt-dominated substrates resulting from reduced flushing flows due to irrigation
diversions, likely facilitate P. grandis persistence. The native Longnose Dace Rhinichthys cataractae is a
potential glochidia host, given the absence of previously documented host species such as the Blacknose
Dace R. atratulus. While the introduction vector remains undetermined, the establishment of P. grandis
raises concerns regarding interaction with native species. Additionally, the distribution of P. grandis age
classes and the presence of Euglesa species in areas farthest from point-source pollutants may help define
localized water quality conditions. Ongoing monitoring and further research are needed to assess
ecological impacts and inform management strategies within the Rio Grande Basin.

Adapting aquaculture: The role of Leavenworth NFH’s partial recirculating aquaculture
system
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Abstract: The U.S. Fish and Wildlife Service's Leavenworth National Fish Hatchery (LNFH) rears 1.2
million spring Chinook Salmon annually using traditional, intensive fish culture methods—specifically,
rectangular, single-pass, flow-through raceways. To minimize environmental impacts, LNFH has focused
on reducing both water usage and phosphorus output. Achieving these goals requires either lowering
production or adopting new methods, such as circular tanks with water reuse systems. Production is
already threatened by rising water temperatures and declining water quality and quantity due to climate
change, which also contributes to disease outbreaks within the hatchery. To address these challenges,
LNFH is conducting a pilot study to evaluate a partial recirculation aquaculture system (PRAS) as an
alternative rearing strategy. Full implementation of PRAS is critical for maintaining production targets
while meeting water conservation and quality standards. The hatchery is assessing whether PRAS can
enhance water management, reduce disease susceptibility, and support a sustainable fish production
model in the face of increasing climatic pressures.

Ecological characteristics of stream reaches with and without low-tech process-based
restoration in a wildfire-affected watershed

Student
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Abstract: Wildfires in the Western United States present increasing challenges to freshwater ecosystems.
Colorado’s 2020 wildfires significantly altered watershed functioning and caused undesirable effects on
ecosystem services. Low-tech process-based restoration (LTPBR) may accelerate ecological recovery in
wildfire-affected areas, but few studies have examined LTPBR application following wildfire. This study
compared three stream reaches: one treated with LTPBR, one untreated, and one with intact beaver berms.
We conducted comprehensive surveys of each site, assessing environmental variables, macroinvertebrate
communities, and fish density and diets. Using drone imagery and field measurements, we characterized
stream channels and collected data on sediment, water temperature, periphyton, fine and particulate
organic matter, large wood, and riparian vegetation. We quantified macroinvertebrates using stratified
habitat sampling across the stream corridor. Aquatic organisms were collected from lotic substrates and
lentic sediments using Surbers and dip nets, whereas terrestrial organisms were captured using emergence
and pan traps. Finally, we performed electrofishing surveys in the spring and fall to examine seasonal
shifts in fish abundance and collected diet samples to characterize prey composition and stream-riparian
food web linkages. Preliminary results show the beaver site had more shallow, lentic habitat, finer
substrate, increased particulate organic matter, and greater temperature variability, potentially benefiting
temperature-sensitive species. Conversely, the reference reach had a deep, simpler channel, larger
substrate, lower particulate organic matter, and more uniform temperatures. During high spring flows,
larger fish were more abundant in the reference reach, likely due to deeper channels. The treatment reach
had higher abundance of smaller fish in spring, but fish populations between the treatment and reference
sites became more similar during low flows. Results comparing benthic communities, insect inputs, and
food web impacts between reaches will be presented. Our results highlight potential ecological
differences in stream function and food web structure between wildfire-affected habitats with and without
LTPBR treatments.

Using novel techniques to estimate fish distribution in a remote Alaska watershed proposed
for large scale mining

Student
O'Neal, Sarah, University of Washington, soneal@uw.edu.

Abstract: Currently, a large-scale hard rock mining district is under consideration for development in the
headwaters of the Nushagak and Kvichak rivers that flow to Bristol Bay in southwest Alaska. The
Nushagak and Kvichak rivers together produce about a quarter of the world’s sockeye salmon
Oncorhynchus nerka, making them vital to subsistence activities and local, regional, and global
economies. Because these watersheds are remote however, fish surveys are time consuming and costly
making empirical estimates of impacts to fish from mining impractical. Consequently, we are using
environmental DNA in combination with spatial stream network models to estimate fish distribution in a
tributary to the Kvichak River. Environmental DNA can be less costly and field intensive than traditional
field surveys. Additionally, by accounting for spatial autocorrelation in stream networks, SSNs provide a
more robust method of estimating stream characteristics including fish distribution than traditional models
based on Euclidean distance. Consequently, we use these tools to estimate salmon distribution for the
purpose of increasing statutory protection for streams, and to estimate non-game fish distribution of



potential bioindicator species for the purpose of targeting locations for monitoring before, during, and
after potential mine construction and operation.

Keeping nongame fish off the ESA list: A conservation success story
Professional

Phillips, Karly, New Mexico Department of Game and Fish, karly.phillips@dgf.nm.gov.
Hatt, Joanna, NMDGF; joanna.hatt@dgf.nm.gov.

Abstract: Rio Grande Chub Gila pandora and Rio Grande Sucker Catostomus plebeius often co-occur
within the Rio Grande Basin and face similar threats, including competition with nonnative species and
habitat loss. After years of surveys documenting habitat declines and population reductions, the New
Mexico Department of Game and Fish designated both species as Species of Greatest Conservation Need
in 2006. This designation marked the beginning of many conservation steps taken to improve the status of
both species. A few years later in 2013, the species were petitioned for federal listing under the
Endangered Species Act (ESA) with a positive 90-day finding. To address the conservation concerns for
these species, the stakeholder agencies formed a Conservation Team, which later developed a
Conservation Agreement in 2018 and Conservation Strategies in 2021 to guide long-term management.
These Conservation Strategies outlined specific action steps to improve the conservation status of these
species and reduce the likelihood of federal listing. Conservation efforts included habitat improvements,
genetic research, restoration projects, database updates, and extensive collaboration among agency
partners. Additionally, many signatories participated in the Species Status Assessments development by
providing critical data on the species’ viability. As a result of these coordinated efforts, Rio Grande Chub
and Rio Grande Sucker populations were restored, their habitats improved, and research was conducted to
inform management decisions. In June 2024, after evaluating the effectiveness of these conservation
measures, the U.S. Fish and Wildlife Service determined that federal listing was not warranted. This
outcome demonstrates the importance of proactive, collaborative conservation in preventing ESA listings
and securing the future of nongame fish species.

Leveraging machine learning as a conservation tool: Predicting extinction risk in
ray-finned fishes

Student
Precourt, MeiLin, University of Hawai‘i at Manoa, meilinp@hawaii.edu.

McLean Worsham, University of Hawai‘i at Manoa, mcleanw(@hawaii.edu; Simone Franceschini,
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Abstract: Of the 33,604 species of ray-finned fishes that compose the class Actinopterygii, 14,816 of
these species have not been assessed (currently listed as Not Evaluated or Data Deficient) by the
International Union for the Conservation of Nature (IUCN) Red List. Like terrestrial species, initial signs
of a mass extinction event in fishes have been observed recently, driven largely by human exploitation
and climate change, which threaten both freshwater and marine species. The absence of systematic
evaluations of species' extinction risk cross species leaves this class particularly vulnerable to extinction,
as its conservation needs remain unidentified and unaddressed. To assess extinction risk, this project used
a decision-forest machine learning model trained on ecological, phenotypic, and human dimension



Fishbase data to predict extinction risk for species that are currently not assessed by the [IUCN. The model
identified 1,362 potentially threatened species among 14,816 not assessed taxa, highlighting critical gaps
in conservation assessments. Relatively small, low-trophic-level freshwater species and large,
economically valuable marine fishes were identified as most at risk of extinction. Additionally, we
identified that maximum standard length, trophic level, and habitat (saltwater vs. freshwater) were
consistently strong predictors of extinction risk globally. Our study highlights the potential use of machine
learning as a valuable tool in conservation, providing a rapid and efficient approach to species assessment
with the potential to identify conservation management priorities.

Environmental DNA is effective at detecting the salmonid ectoparasite Salmincola
californiensis: A statewide survey in Colorado
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Abstract: Invasive species present considerable threats to native biodiversity by disrupting ecosystem
processes. Moreover, when invasive species impact economically important species, they can cause
substantial economic losses. The gill louse Sal/mincola californiensis is a copepod that parasitizes
Oncorhynchus species, which includes ecologically, commercially, and recreationally important fishes. As
S. californiensis expands its geographic range, there is concern that conservation efforts focused on
Rocky Mountain cutthroat trout Oncorhynchus virginalis may be thwarted by its spread. To address these
concerns, we 1) assessed upstream range expansions of S. californiensis from known infected waters; 2)
compared the efficacy of environmental DNA (eDNA) sampling to traditional sampling methods in
detecting S. californiensis; 3) evaluated population genetic structure among S. californiensis populations
using DNA barcoding; and 4) assessed gill lice occupancy and eDNA detection probabilities using
occupancy modeling. We compared the success of detecting S. californiensis using electrofishing versus
eDNA sampling methods at 48 sites throughout the state of Colorado. We detected gill lice at 16 sites via
electrofishing, and at 11 sites using eDNA. For DNA barcoding, we collected 58 lice at 11 sampling
localities and sequenced the mitochondrial cytochrome ¢ oxidase subunit 1 for species identification and
to assess genetic diversity across Colorado. We also employed a molecular clock to estimate divergence
times among unique haplotypes. The only species of gill lice we detected in our sampling was S.
californiensis. Divergence time estimates show that it is possible that the highly-divergent gill lice
lineages originally co-invaded with cutthroat trout. However, the most widespread haplotypes occurred in
several different drainages, a phylogeographic pattern that is consistent with fish stocking having
contributed to range expansion. Occupancy modeling based on presence-absence data from the eDNA
results suggests that fluvial processes and temperature may impact eDNA detection when gill lice are
present.

Whirling disease and Colorado River Cutthroat Trout conservation: Evaluating infection
distribution and load in LaBarge Creek, Wyoming

Student
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Abstract: Salmonid whirling disease, first detected in the U.S. in 1956, has spread widely and caused
declines of up to 90% in some wild salmonid populations. Colorado River Cutthroat Trout (CRCT) are
threatened by habitat loss, invasive species, and disease and currently inhabit only 13% of their historic
Wyoming range. Despite restoration efforts in LaBarge Creek, Wyoming, CRCT numbers remain
critically low. We investigated the potential role of whirling disease in limiting CRCT establishment by
assessing its spatial extent and infection load in CRCT in LaBarge Creek. Electrofishing efforts in 2023
yielded 24 fish from 5 sites along the mainstem of LaBarge Creek and 63 fish from 8 different tributaries
(total n = 87) that were analyzed with pepsin trypsin digestion (PTD) assay. A sentinel caging study was
conducted in 2024 to expose susceptible young fish to the stream for 21 days at 6 sites along the
mainstem, and 19 sites across 9 tributaries. PTD analysis of wild collected CRCT showed that overall
infection prevalence in the drainage was 46%. Infected fish were present at all mainstem sites, and in 5 of
the 8 tributaries sampled. Preliminary results from the caging study indicated obvious development of
clinical signs of whirling disease, including black tail, skeletal deformities, and whirling behavior, in fish
at 5 of the 6 mainstem sites and in fish from 3 of the 9 tributaries. Histology, qPCR, and PTD will confirm
the infection status of all caged fish. Taken together, our preliminary results suggest that whirling disease
is widespread throughout the drainage and may be affecting the establishment of a sustainable population
of CRCT in the LaBarge Creek restoration area.

The INSTREAM salmonid models for river restoration: Lessons learned for restoration
design and instream flows

Professional
Railsback, Steven, Lang Railsback & Associates, Steve@LangRailsback.com.

Abstract: INSTREAM and InNSALMO are individual-based salmonid population models for river
management (www.humboldt.edu/ecological-modeling). The models represent mechanisms through
which a) flow, temperature, and turbidity regimes and b) physical habitat affect survival, growth, and
reproductive success of individual fish and, therefore, population status. INSTREAM represents resident
trout communities, and InSALMO represents anadromous salmonid life stages that take place in
spawning streams. These models have been used at sites from small tributaries to major reservoir
tailwaters, and supported by numerous field and laboratory studies. Validation studies have demonstrated
their ability to represent key individual behaviors (especially, when and where to feed) and to predict
population responses to changes in flow and habitat restoration in small, observable streams. Lessons
from restoration applications include the importance of providing safe and productive juvenile rearing
habitat as well as spawning habitat, and that rearing habitat can be more valuable if downstream of
spawning areas so newly emerged fry are likely to find it. Assessment of a “stage-0 restoration project in
Oregon concluded that this technique’s hydraulic effects and added cover should result in larger and later,
if not more, outmigrants. Conclusions from instream flow applications include: a) site-specific “details”
often are important, raising doubt about general relations between flow and fish populations; b) changing
flow seasonality can affect the relative abundance of competing trout species; c¢) providing good growth
conditions is especially valuable just before and after spawning seasons; and d) there are many important
sublethal effects of temperature (e.g., on egg survival, fry emergence timing, and growth during cool



seasons) not addressed by conventional methods. These models assemble our best science on key
mechanisms in a way that produces testable predictions of how river management affects salmonid
populations.

The influence of beaver dams on riverscape health in the Great Basin
Student
Rasmussen, Cashe, Utah State University, cashe.rasmussen@usu.edu

Robert Al-Chokhachy, US Geologic Survey, ral-chokhachy@usgs.gov; Hayley Glassic, US Geologic
Survey, hglassic@usgs.gov.

Abstract: Riverscapes worldwide, including those in the Great Basin of the Western United States, have
been degraded, limiting biogeomorphic function and benefits to humans. Therefore, land managers are
pursuing more cost-effective, process-based restoration strategies including partnership with beavers
Castor canadensis to promote and restore riverscape health. However, few studies have focused on the
influence of beavers on biogeomorphic processes across varying valley settings in arid systems, a
knowledge gap that our research addresses. We employed a paired study design using transect-based and
drone surveys to assess how existing beaver dams influence riverscape health within the Great Basin. We
quantified instream geomorphic diversity, floodplain connectivity, and hydrologic retention in reaches
with beaver dams and without across various valley settings. Reaches with beaver dams had on average a
196% increase in instream geomorphic diversity and inundation areas, and a 539% increase in water
residence times compared to reaches without beaver dams across most valley settings. However,
indicators of floodplain connectivity, such as riparian extent, were similar in beaver and non-beaver
reaches. Additionally, within wider valley settings, indicators of geomorphic diversity (i.e., side channels)
and water residence times were greater in reaches without beaver dams than those with beaver dams. Our
results underscore important considerations about the most effective restoration approaches across
different valley settings and the best metrics for monitoring restoration outcomes. Understanding how
beavers influence geomorphic and hydrologic processes within Great Basin riverscapes can lead to a
better understanding of the feasibility, potential effectiveness, and benefits of using beavers as tools for
restoration in arid systems.

Rolling rocks: Restoring geomorphic processes and habitat diversity in the Colorado River
headwaters

Professional
Richer, Eric, Colorado Parks and Wildlife, eric.richer@state.co.us.

Matt Kondratieff, Colorado Parks and Wildlife, matt.kondratieff@state.co.us; Sam Graf, Colorado Parks
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Abstract: Water development in the headwaters of the Colorado River has adversely impacted fishery
resources by altering streamflow and sediment regimes. Habitat restoration for a 16.7-mile reach was
identified as a mitigation strategy to address impacts from existing and proposed transbasin
diversions. The first phase of the habitat project was completed in 2024 and restored approximately 1
mile of river at the Kemp-Breeze State Wildlife Area. Restoration goals were focused on improving
sediment transport processes, floodplain connectivity, riparian vegetation, and instream habitat for
trout, sculpin, and benthic macroinvertebrates. A variety of innovative approaches were utilized to



address these goals. Island development was employed to narrow the channel, improve sediment
transport, and enhance floodplain connectivity. Experimental riffle dearmoring was conducted to
promote sediment transport and improve benthic habitat for invertebrates, sculpin, and trout fry.
Gravel augmentation and sacrificial streambanks were incorporated into the design to increase
sediment supply, and large-wood structures were used to enhance habitat diversity and quality. Project
monitoring includes evaluating changes in sediment transport, geomorphology, and biology. This
presentation will provide an overview of the restoration project and present preliminary results from
sediment transport monitoring, including a novel tracer-rock study that utilized passive integrated
transponder tags to evaluate the movement of individual rocks. As Kemp-Breeze is the first phase of a
larger habitat project, lessons learned and considerations for adaptive management will be discussed
to inform future restoration projects on the Colorado River and elsewhere.

Exploring thermal niche preferences between Bull Trout and Brook Trout in the glacial
headwaters of the Puyallup watershed

Student
Ring, Nichole, Western Washington University, ringn@wwu.edu.

Abstract: Climate change is rapidly altering the dynamics of terrestrial and aquatic landscapes. Alpine
glaciers are no exception, as nearly all North American glaciers are experiencing significant loss in glacial
mass, with profound effects on the ecosystems they support. Glacial retreat affects flow and temperature
regimes in glacial rivers, resulting in habitat degradation and increased potential for the introduction of
non-native species. Cold water habitat, such as that created by glacial runoff, is essential for native fishes
of the Pacific northwest such as Bull Trout Salvelinus confluentus. Bull Trout face severe declines due to
warming streams, habitat fragmentation, and competition from non-native species, earning them
threatened status throughout the coterminous United States under terms of the U.S. Endangered Species
Act (ESA). One of the biggest threats to Bull Trout survival is the presence of non-native Brook Trout
Salvelinus fontinalis, which has been known to hybridize with and outcompete Bull Trout at higher stream
temperatures where the two species are sympatric. Understanding the thermal thresholds of these species
is imperative for informed decision-making in managing fish communities in glacial ecosystems. At
Mount Rainier National Park, both species are present in the White River, a glacial river listed as critical
Bull Trout habitat under ESA. My project aims to provide information needed to define the thermal
community thresholds for Bull Trout and Brook Trout in the glacial headwater habitats of the White
River, utilizing environmental DNA samples and hourly temperature measurements. The results of this
project will contribute essential insights for the ongoing management and conservation of these
endangered fish in their unique habitat.

Using genomics for the conservation of endangered species: The case of the Yellowstone
Cutthroat trout in the Teton River

Student

Rodriguez, Maria, University of Wyoming, mrodri23@uwyo.edu.

Catherine E. Wagner, University of Wyoming, catherine.wagner@uwyo.edu; Will Rosenthal, University
of Wyoming, wrosenth@uwyo.edu.

Abstract: Population connectivity ensures individual migration, as barriers that limit dispersal generate
genetic differentiation across populations. Furthermore, the fragmentation of species distributions results



in isolated populations of smaller size, which are more susceptible to the loss of genetic variation. At
present, numerous anthropogenic activities are fragmenting the range of species, such as the constructions
of dams in freshwater aquatic systems. Yellowstone Cutthroat Trout Oncorhynchus virginalis bouvieri
populations in the Teton River are an example of this barrier-driven disturbance, where a dam built a
century ago fragmented the river. Preliminary few genetic markers show that populations upstream and
downstream of the dam are genetically differentiated, and demographic declines are suggested by the
disappearance of the once-common migratory individuals. I am using a larger genomic dataset generated
from several riverine populations to assess the patterns of genetic structure and diversity in the watershed.
Preliminary analysis shows that the major axis of genetic differentiation between populations in the river
is associated with the dam, with populations in each river section (upstream or downstream) being more
similar between them than with populations in the other section. Genetic clustering analyses further
suggest genetic differentiation at a finer scale, with different genetic clusters present in the watershed. I
will more explicitly test whether the dam originated the major genetic structure between upstream and
downstream populations through genetic-based demographic analyses.

Demographic analyses of Bull Trout in the Yakima Basin, WA
Professional
Romine, Jason, Kleinschmidt, jason.romine@kleinschmidtgroup.com.
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blake hamilton@fws.gov; Brittany Beebe, USFWS, brittany beebe@fws.gov; Craig Haskell,
USFWS, craig_haskell@fws.gov; Todd Newsome, Yakama Nation, todd newsome@yakama.com;
Russ Byington, Yakama Nation, russ_byington@yakama.com; Scott Kline, WDFW,
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Abstract: There are 12 extant populations of Bull Trout in the Yakima Basin Washington. In general,
most populations in the Yakima Basin are adfluvial and rely on reservoirs or lakes for foraging, migration,
and overwintering. Many of these populations are disconnected from each other and mainstem riverine
systems due to the lack of fish passage at Keechelus, Kachess, Bumping, Tieton, and Clear Creek dams.
To mitigate the lack of connectivity, the USFWS has operated an interim trap and haul operation since
2019 to move entrained Bull Trout upstream of these dams. Additionally, Yakama Nation and Washington
Department of Fish and Wildlife (WDFW) biologists have operated a Bull Trout rescue and
reconditioning program since 2019 to mitigate against low abundances caused by degraded spawning and
rearing habitats. Returns of reconditioned fish as adults to spawning tributaries have recently been
observed. These programs, in addition to further demographic survey work conducted by WDFW and
Yakama Nation, have allowed us to estimate growth rates, survival, and entrainment rates of adult and
subadult Bull Trout using acoustic and PIT tag monitoring approaches. We estimated post-release survival
of transported adult Bull Trout and reconditioned sub-adult Bull Trout in several systems using a
multi-state mark recapture approach that combined acoustic telemetry and PIT tag monitoring. Growth
parameters were estimated using mark recapture data. Using these estimates, we constructed a
demographic model to project population growth that included entrainment, trap and haul success, and
contributions from the rescue and reconditioning program.

The history of fish habitat improvement through stream restoration practices in the west

Professional



Rosgen, Dave, Wildland Hydrology, dave@wildlandhydrology.com.

Abstract: After 75 years of field observations, time allows me to reflect on the major changes of
restoration practice and fish habitat improvement efforts in the west. My presentation will demonstrate the
various early structures including check dams and check dam failures with the remarkable changes in
restoration and structures over the years based on research and field data, but mostly from trial and error
efforts to improve fish habitat. Restoration practices and habitat improvement methods were best served
by the experience gained from lessons learned. Examples will be shown of our progress as well as the
curiosity of those who choose to ignore our collective experience and return to implement check dam
structures (beaver dam analogs), creating braided channels... which proves that history will repeat itself.

Developing a YY Brown Trout broodstock in New Mexico

Professional

Ruhl, Mike, New Mexico Department of Game and Fish, michael.ruhl@dgf.nm.gov.
Zach Klein, New Mexico State University, zklein@nmsu.edu.

Abstract: Trojan sex chromosomes (TSC) have emerged as a promising new approach for controlling
problematic fish species. A broodstock of Brook Trout possessing only Y-chromosomes was developed by
Idaho Fish and Game in the 2010's and is now demonstrating substantial potential to suppress, if not
eradicate, wild populations. Although experimental work has occurred to advance TSC technology for
other fish, no additional species had advanced through the US Food and Drug Administration's (FDA)
Investigative New Animal Drug (INAD) approval process until Brown Trout were approved in early
2025. This presentation will outline New Mexico's experience with TSC Brook Trout, need for Brown
Trout suppression tools, process for gaining FDA/INAD approval, and plans for developing, utilizing, and
sharing the broodstock.

Baseline water quality patterns in response to an experimental Lake Trout suppression
treatment in Yellowstone Lake

Student

Sadler, Isabella, Wyoming Cooperative Fish and Wildlife Research Unit, Department of Zoology and
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Program, Yellowstone National Park, WY, todd koel@nps.gov.

Abstract: The spread of invasive fish is a pressing ecological issue that directly and indirectly alters the
water quality of lakes. Managers often implement invasive fish suppression programs, but their effects on
water quality are rarely examined. Yellowstone Lake provides an opportunity to study how a large-scale
suppression program alters nutrient dynamics. Invasive Lake Trout (Salvelinus namaycush) have been
removed through gillnetting since 1995 due to their negative effects on native Yellowstone Cutthroat
Trout Oncorhynchus virginialis bouvieri. The carcasses are returned to the depths of Yellowstone Lake,
potentially altering nutrient cycling through carcass decomposition. Additionally, the park is exploring the



novel use of carcass-analog pellets to induce mortality of Lake Trout embryos, which adds 0.3 mg N/m2
and 0.004 mg P/m2 to one spawning reef. Our objectives are to understand baseline conditions and
spatiotemporal patterns in water quality and assess the effects of the carcass-analog pellet treatment. We
monitored nitrogen, phosphorus, and several water quality variables biweekly during the open water
season from 2023 to 2024 at four locations. We measured nutrient concentrations before and after the
pellet treatment at 20 locations, increasing in distance from the treatment site. Our monitoring data
indicate that the lake is oligotrophic to mesotrophic (chlorophyll a <9 pg/L). Nutrient and chlorophyll
concentrations exhibited seasonal variation with high concentrations after ice-off. The Southeast Arm,
which receives the Yellowstone River inflow, exhibited higher chlorophyll concentrations than the other
three locations (p< 0.01). The carcass-analog pellet treatment produced minimal effects on water quality
surrounding the treatment site and lake-wide. Further monitoring will inform park managers about the
effects of carcass-analog pellets and assist their decision-making regarding future application.

Effects of natural and man-made beaver dams on channel geomorphology, sediment
deposition, and fish populations in the Hoback River watershed

Professional
Schultz, Luke, Wyoming Game and Fish Department, luke.schultz@wyo.gov.
Holden Reinert, WGFD, holden.reinert@wyo.gov.

Abstract: There is increasing interest in process-based approaches to address degraded stream habitat
throughout the western United States. These approaches typically focus on either the artificial installation
of woody structure, or the use of live beaver Castor canadensis, to reconnect incised channels to
floodplains. The published literature suggests several instances where profound, sweeping changes have
been observed in stream and riparian biota following implementation of these approaches, but anecdotal
observations in other systems suggest high context dependency in ecological response. Here, we sought to
compare the effects of man-made beaver dam analogs (BDA) and natural beaver dams on stream
geomorphology, riparian vegetation, and fish populations following construction of these structures in the
Hoback River watershed, Wyoming. In 2020, instream structures were constructed in Muddy Creek
(BDAs) and Coyote Gulch (natural beaver dams); two study reaches were evaluated in each stream prior
to construction using longitudinal profiles, cross sections, and electrofishing. Annual evaluation of these
structures occurred from 2021 to 2024 when beavers abandoned the natural beaver dams. Overall,
sediment retention behind structures was common in both reaches, but natural beaver dams typically
utilized much greater amounts of woody material and impounded longer reaches than BDAs.
Additionally, non-maintained BDAs tended to be undermined with water moving through, or under, the
structure and failing to retain water and sediments upstream, while natural unmaintained or abandoned
beaver dams had water flowing over the dam, retaining water and sediments upstream. Fish populations
showed little response to either structure type. These results contrast with some previously-reported
findings of significant increases in water table, riparian vegetation and fish populations. Understanding
context-dependency of responses, and, particularly, the needed timeline to observe improvements
following process-based restoration actions.

Fish entrainment in Wyoming
Professional

Scribner, Nick, Wyoming Game and Fish Department, nick.scribner@wyo.gov.



Abstract: Fish entrainment into irrigation systems is influenced by many variables such as diversion size,
diversion location on the stream, instream structures, fish species, stream discharge, time of year, and time
of day. The survival rate of fish after being diverted into irrigation systems are low because of predation,
lack of flow and the inability to escape back into the stream. Entrainment can be a significant source of
fish loss in Wyoming as seen from various entrainment studies across the state. Estimated losses over
50,000 fish annually have been documented in several ditches and those include many native sportfish
and native non-game species. Advances in screening technology have made it possible to prevent
entrainment, while still passing uninterrupted irrigation flows. Nearly 40 sites across Wyoming have had
screens installed since 2005 to eliminate fish loss. However, screens can be complicated and expensive to
install and maintain. Construction of fish screens competes with resources and funding of other fish
conservation projects and requires additional manpower for maintenance. Thus, a thorough examination
of entrainment is good practice to ensure resources are prioritized appropriately before installing a fish
screen. Since 2015, Wyoming Game and Fish Department has implemented a standard practice to collect
entrainment data prior to determining the need for screening. We focus on streams with native species
and collect data weekly throughout the entire irrigation season using trap nets set near the headgate in
irrigation ditches. While a majority of fish movement occurs at night a minimum of 24 consecutive hours
is sampled to capture both day and night time entrainment rates. Sampling is time consuming and can
require significant manpower, but has been very useful in evaluating entrainment loss and the decision
process to screen or not.

Hearing from anglers: Using email-based surveys to give anglers a voice
Professional
Siddons, Stephen, Wyoming Game and Fish Department, Stephen.Siddons@wyo.gov.
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Abstract: The human dimension of recreational fisheries is often one of the most difficult aspects to
understand and measure, and it can change through time as angler desires, patterns in use, and
expectations of management agencies shift. Large-scale human dimension surveys to gather social data
have historically been costly and time consuming to implement. However, by using department email lists
of license holders, email-based surveys can be used to efficiently gather a vast amount of social data.
Fisheries managers across Wyoming have administered five email-based surveys since 2020 with 169,000
emailed surveys, receiving over 17,000 responses and usable response rates ranging from 3.5-11%.
Through these survey opportunities, a large number of anglers have been offered the opportunity to
provide their opinions on management decisions, such as fishing closures, tackle restrictions, and which
species are managed. Challenges with survey design and data interpretation, lessons learned, and the
utility of findings for Wyoming Game and Fish Department management will be shared. Ultimately, these
survey tools were used to efficiently query a large portion of anglers for a relatively small cost and have
led to proposed regulation changes and a better understanding of anglers in Wyoming.

I Changing times: How a once modern, now 50-Year-old hatchery adapts



I Professional
Sommer, Jeremy, Nez Perce Tribe, jeremy sommer@fws.gov.

Abstract: Dworshak National Fish hatchery was a technological wonder at its conception. Originally
designed as a re-use facility, the hatchery utilized 18 pumps and an array of scrapers, digesters, reactors,
aerators, automated feeders, rotating screens, boilers and chillers. A powerhouse comprised of a series of
1970’s breakers, transformers, relays, switches, control panels and generators kept the hatchery running.
Over time, facility and equipment age, disease, management and program changes all contributed to
facility modifications and modernization. Dworshak Hatchery is now managed by the Nez Perce Tribe,
administered and funded by USFWS and funded by the Army Corp. of Engineers. These partners
continually work together on major projects, including a new water supply pipeline, holding pond
modernization, release pipe replacement, major electrical upgrades including generators and control
buildings, alarm modernization, refurbishment of adult handling equipment, and chiller and boiler
replacements. Utilizing over 90,000 gallons of water a minute and rearing over 500,000 pounds of
salmonids, this monster of a hatchery continues to upgrade during these changing times.

Living life on the straight and narrow or a merry-go-round: Developing physiological tools
to assess juvenile salmonid rearing in circular vessels
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Abstract: Aging infrastructure, water usage, and climate change are forcing Salmon hatcheries
throughout the Columbia River Basin to rethink how they operate. Circular tanks with single pass water
systems or that reuse water (RAS/pRAS) are replacing traditional style concrete raceways. This shift in
the geometry and water dynamics between these two different rearing environments on the surface may
seem insignificant. However, the increased exercise that these circular systems provide over the
slack-waters of traditional style raceways is measurably different, and as such, may have major
implications for the phenotype of juvenile salmonids being reared in these new systems. While there is
evidence that this increased exercise has benefits, some hatchery programs are struggling to adjust rearing
protocols to harness those benefits. Data from previous studies indicate that the use of physiological tools
to assess smolt quality can provide valuable insights into the biology of the fish and that this information
can then be used to develop new rearing protocols that will maximize production and optimize adult
returns. This talk will explore what these physiological tools are, how they have previously been used in
hatchery studies, and how they are currently being used to address how continuous exercise in these new
rearing environments is affecting the physiology of juvenile salmon being reared in them.

Evaluating temporary low-cost culvert fish ladders to improve stream connectivity
Student
Spencer, Evan, South Dakota State University, christopher.cheek@sdstate.edu.

Chelsey Pasbrig, SD Game, Fish and Parks; Jason Jungwirth, SD Game, Fish and Parks; Christopher
Cheek, South Dakota State University.



Abstract: Stream channel fragmentation constrains fish movement and reduces access to critical habitats.
Stream-road crossings are prevalent in the US and can fragment aquatic ecosystems. Tube culverts, where
streams pass under roads through metal pipes, are particularly concerning for stream connectivity.
Undersized, aging, or inappropriately installed culverts can develop vertical drops at the outflow due to
high velocities and stream bed scouring. This condition, known as perching, can prevent upstream fish
movement. Given the prevalence of culverts, novel solutions are needed to improve fish passage. This
study assessed a low-cost Denil-type fish ladder designed to integrate with tube culverts and mitigate
fragmentation. Objectives were to 1) quantify road crossing impacts on small-bodied fish movement and
2) evaluate the long-term efficacy of experimental fish ladders. Eight stream-road crossings were selected
in the Big Sioux, Vermillion, and Minnesota River watersheds. A before-after-control impact design
evaluated ladder effectiveness. In summer 2023 and 2024, over 6000 small-bodied fishes from 22 species
were tagged with Biomark 8-mm passive integrated transponder (PIT) tags, and movement was tracked
via stationary PIT antennas. In Spring-Summer 2024, fish ladders were installed at perched culverts, and
fish passage was assessed using capture-recapture to model multi-state detection, survival, and transition
probability. Preliminary estimates suggest the ladders did not improve connectivity. Future research
should refine ladder design to reduce water velocity and turbulence.

The USFWS Aquatic Animal Drug Approval Partnership Program; An update on fish
drug research relevant to Western Division AF'S fisheries
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Abstract: The sole mission of the U.S. Fish and Wildlife Service’s Aquatic Animal Drug Approval
Partnership (AADAP) Program is to obtain U.S. Food and Drug Administration (FDA) approval of drugs
for use in aquaculture and fisheries management. One of the ways we accomplish this is by conducting
research to evaluate the effectiveness and safety of new or existing animal drugs when used in aquatic or
marine species. Our research team develops study protocols to meet FDA’s Center for Veterinary
Medicine (CVM) standards of conduct to ensure that the data we generate during studies can be used to
support New Animal Drug Approvals. This presentation will briefly illustrate how the AADAP Research
Team conducts the necessary effectiveness and target animal safety studies required by the FDA-CVM.
We will highlight ongoing research projects and drug needs that directly impact Western Division AFS
fisheries managers, fish culturists, and researchers and the critical role that field personnel play in ongoing
drug approvals.

Extending riverscape genetics via surrogate species: A case study with native trout
reintroduction
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Abstract: Understanding how riverscape features influence gene flow is crucial for managing population
connectivity in freshwater species. We examined the spatial genetic structure of non-native Brook Trout
Salvelinus fontinalis in a headwater stream network proposed for reintroduction of federally threatened
Greenback Cutthroat Trout Oncorhynchus virginalis stomias. Brook Trout were used as a surrogate
species to evaluate the suitability of this habitat for supporting a native trout metapopulation. Using 12
microsatellite loci, we genotyped 757 individual brook trout from 22 sampling sites and modelled the
effects of physical riverscape features on gene flow. Genetic clustering analysis identified four distinct
tributary groups, while pairwise genetic differentiation (mean FST = 0.04; mean Jost’s D = 0.06)
indicated some genetic connectivity across the network. Vertical barriers and steep stream gradients
impeded gene flow, whereas high-order mainstem streams facilitated trout movement. Gene flow was
stronger in the downstream direction, and streams with barriers and steeper gradients showed increased
asymmetry between upstream and downstream movement. Results suggest that this stream network
provides sufficient genetic connectivity to support a metapopulation of native trout. Managers should
prioritize habitats with gradual stream gradients and fewer barriers to promote genetic connectivity in
reintroduced native trout.

Identifying threats and opportunities posed to larval sturgeon by protective fish screens
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Abstract: Fish screens are commonly installed at water diversions to prevent direct entrainment of fishes.
Current criteria for fish screens in North America were developed based on salmonids, and may
inadequately protect fish with weaker swimming performance, such as sturgeon. Larval sturgeon often
rear in large rivers where they are exposed to water diversions, while downstream migrating juveniles
may pass multiple diversion points while still at a small body size. Here we evaluated the interactions of



larval green sturgeon Acipenser medirostris with a vertical-slot flat-plate fish screen (50% open area,
1.75mm bar spacing) at varying operational flow velocities. We conducted the study within a large
annular flume (6.1m diameter) equipped with a model fish screen designed to create continuous screen
exposure conditions. To identify opportunities to improve protectiveness, the study examined lethal and
sublethal effects of exposure across developmental stages and under varying flow conditions, and
evaluated swimming behavior. Results indicate there is a period of high vulnerability for larvae (25 —
45mm fork length), where faster water velocities result in increased mortality. Yet when fish exceeded
47mm in length they experienced <50% mortality at all tested water velocities. Behavioral and
physiological responses, such as distance from screen and whole-body cortisol concentration, suggested
that sublethal effects also varied by flow conditions and fish size. This study demonstrated that current
salmonid-based screening criteria may be insufficient for protecting larval green sturgeon under 50mm in
length. Further work may test the role of substrate roughness in mediating screen-related mortality, and
the effectiveness of alternative screen designs. These findings underscore the need for the development of
alternative screen criteria tailored to native fish with weaker swimming capacity to ensure more effective
conservation of fish communities and to mitigate the risk of fish loss associated with water diversions.

Interconnections of community-based stewardship and fisheries recovery in the Pupiikea
Marine Life Conservation District

Student
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Abstract: Hawai‘i’s marine ecosystems face mounting pressure from tourism, with 7.3 million visitors in
2023—mnearly double the numbers from 2013. In response, Malama Puptikea-Waimea (MPW), a
community-based marine stewardship non-profit, initiated a pilot study under Act 31 (2022) to assess
human impacts on fish populations and habitat within the Piptkea Marine Life Conservation District
(MLCD). This research, in collaboration with the Hawai’i Division of Aquatic Resources, integrates
biological surveys, human use monitoring, and drone mapping to inform sustainable management
strategies. Since the MLCD’s expansion in 2002 - resulting from a community-driven process
spearheaded by MPW - there has been a substantial rise in fish biomass until 2016. However, rising
visitor numbers—up 103% in Kapo‘o Tidepools from 2022 to 2023—correlated with biodiversity loss,
including reduced fish species richness and a 78% decline in coral and crustose coralline algae cover.
MPW’s findings underscore the need for adaptive management, including visitor thresholds, enforcement,
and community-led conservation efforts, to sustain fisheries recovery and ecosystem resilience in one of
Hawai‘i’s most ecologically and culturally significant marine areas.

Connectivity through the restoration practitioner’s lens

Professional

Swift, Kevin, Swiftwater Design/California Process-Based Restoration Network, benjamin.cook@tu.org.
Ben Cook, Trout Unlimited, benjamin.cook@tu.org.

Abstract: This presentation will explore how the restoration community can promote the social, cultural,
and temporal aspects of connectivity and continuity necessary for effective aquatic ecosystem restoration



over the long-term. Many process-based restoration projects have been successful at achieving
multidimensional connectivity within aquatic ecosystems, often after just one or two field seasons. While
aquatic connectivity is often the stated goal of process-based restoration, for on-the-ground practitioners,
other connectivity and continuity considerations are equally important for the successful project
fulfillment (i.e. temporally sustainable funding, business models, and social structures). The ecological
conditions that were present in North America pre-colonization are evident of the robust socio-cultural
systems which promoted, and continue to promote today, the conditions that support life. While often
highly fragmented, remnant pre-colonial ecosystems persist today. Process-based restoration seeks to set
the conditions necessary for ecosystem health so that these fragmented systems may recover. We propose
that 1) the conditions necessary for ecosystem recovery include individual wellness, cultural restoration,
and reintegration of humans into natural systems, and 2) these conditions may be promoted through
individual, interpersonal, and cultural practices of connectivity (e.g. land-based healing rituals and
wellness practices, gathering/sharing/gift economies, mutual care, group land-tending, attunement
ceremonies). As restoration practitioners today, we have the opportunity to reorient towards connected,
reciprocal relationships with land, water, and other people - being “part of” instead of “apart from”. This
process of reorientation may lead to expanded restoration targets and improved project outcomes. And
while often constrained by grant and election cycles, the practice of restoration can achieve temporal
continuity through the institution of sustainable models comprising resilient restoration targets,
methodologies, and institutions. This talk will highlight, from a practitioner’s perspective, the linkages
between socio-cultural connectivity, temporal (multi-generational) continuity, and offer recommendations
for improving long-term ecological outcomes.

Collaborating for fish screening in large irrigation districts: Solutions, challenges, and
benefits

Professional
Tefehr, Justin, WWC Engineering, jterfehr@wwcengineering.com.
Brent Mefford, Wild Fish Engineering, bmefford.co@gmail.com .

Abstract: The Lakeview Canal causes fish losses estimated over 50,000 per irrigation season. The high
entrainment of fish in large canals highlights the need for effective fish screening solutions. Implementing
these solutions requires collaboration between diverse stakeholders and engaged water users to ensure
both ecological and operational success. This presentation will explore the evaluation of fish screen
designs aimed at eliminating entrainment, reducing maintenance demands, and enhancing water
management. Key considerations include respecting historic irrigation operations, maintaining flow
control, and aligning proposed solutions with existing systems to promote user acceptance and ease of
use. Additionally, the discussion will cover broader system improvements, including debris management,
flow regulation, water efficiency, and safety enhancements. This talk will provide insights into balancing
fisheries conservation with irrigation efficiency, ensuring mutual benefits for both aquatic ecosystems and
agricultural communities.

Holding on: Assessing the status of Blue Sucker in New Mexico, their habitat requirements,
and plans for the future

Professional

Thompson, Nathan, New Mexico Department of Game and Fish, nathan.thompson@dgf.nm.gov.



Abstract: Blue Sucker as originally described inhabited rivers in the U.S. from New Mexico to
Pennsylvania, and as far north as Montana. In 1999, a new species was described in the Mobile Basin as
the Southeastern Blue Sucker, and there is evidence of genetic and morphological differentiation in the
Rio Grande strain. Currently, Blue Sucker are endangered in New Mexico and very rare, recently only
being occasionally found in the Black River, part of the Rio Grande system. Historically, they also
occupied the lower Pecos River, but have been presumed extirpated from that stretch. Recent monitoring
has focused on the Black River, and three more Blue Suckers were captured in 2023, including a
recapture from 2013. Recently I compiled a literature review of life history and habitat information on
Blue Sucker across their entire range, to learn more about their requirements and help determine what
waters in New Mexico may be suitable for reintroduction. It appears that the Black River or Pecos River
above Brantley Reservoir may be the most suitable areas, based on literature review. Recent eDNA
surveys only detected Blue Suckers in a short section of the Black River. Future work will focus on
attempting to capture juvenile suckers and a habitat assessment of both the Black and Pecos Rivers.
Additionally, the Rio Grande in Texas contains the most genetically related population to the Black River
and is the most likely location for a source population.

Age, growth and maturity of white blood icefish Chaenocephalus aceratus,
Champsocephalus gunnari, and Pseudochaenichthys georgianus from South Georgia
Island

Professional
Traczyk, Ryszard, AFS, ryszardtraczyk@gmail.com.

Abstract: The research provides solutions to general problems using data from three commercial
Antarctic icefish that are common property of all humanity. It is important to possess the basics of those
dominant icefishes for safeguarding Antarctica's living resources in a time of large global fishing
activities, climate change and heavy pollution. However, they are difficult to obtain and have large
different estimations. We apply new age estimates by automatic recognition and account of daily
increments of otolith without generating different results for every person. Currently used growth
equations are not reflecting true fish growth and we combined them with exponent and periodic
equations. These icefishes occur on the shelves of the Scotia Arc islands and east on the Antarctic
Circumpolar Current islands at depths of 50 to 500 m. The maximum ages were found to be 8 years for C.
gunnari, 7 years for C. aceratus and 6 years for P. georgianus. Growth and distribution indicate that
during adaptive evolution the largest size of about 66 cm, lighter, less muscle bodies adapts C. aceratus
for life at the cold calm bottom. The greatest mass, higher and creepy body adapts 10 cm smaller P
georgianus for swimming in cold strong deep whirls. The smaller bodies most elongated and streamline
adapts C. gunnari for high and numerous appearance in warm, strong surface currents. Body differences
reflect the otoliths. Adult females are about 11 ¢cm larger than males in cold waters. First mature C.
aceratus at 61.5 cm and 5.6 years of age are almost two times bigger than the smallest mature C. gunnari.
These icefishes exhibit adaptations to cold and warm periods, which are indicative of their potential to
persist nowadays. Icefish breathe through their skin, which doubles their sensitivity to impurities, and
their otolith modifications can indicate a large degree of environmental destruction.

Scorched: Wildfire’s influence on the past, present, and future of Gila Trout conservation
in New Mexico



I Professional
Trujillo, Daniel, New Mexico Department of Game and Fish, daniel.trujillo2@dgf.nm.gov.

Abstract: Gila Trout Oncorhynchus gilae are a gem of the southwestern United States. Endemic to
cold-water streams of the desert mountains of southwest New Mexico and southeast Arizona, these fish
persist in locations that most trout would consider hostile. However, their persistence is increasingly
threatened by a combination of drought, limited habitat, and large, unpredictable wildfires. In the past 15
years, two of New Mexico’s three largest wildfires have burned within the Gila Trout’s range. These
events have shaped conservation planning and on-the-ground work conducted by agencies. We will
discuss how modern-era wildfires have transformed the landscape and disrupted conservation work but
also created an opportunity for meaningful action.

Benthic macroinvertebrate community structure from headwaters to mid-order streams in
a river network of the Southern Rocky Mountains

Student

Trujillo, Jordan L., Colorado State University Department of Fish, Wildlife, and Conservation Biology,
jlt@colostate.edu.

Daniel L. Preston, Colorado State University Department of Fish, Wildlife, and Conservation Biology,
dan.preston@colostate.edu.

Abstract: Community structure is shaped by local environmental factors and dispersal mechanisms.
Stream ecosystems provide a unique system to test these influences due to their dendritic structure,
directional connectivity, and somewhat predictable environmental changes from headwaters to mainstem.
We quantified aquatic macroinvertebrate community structure in first, second, and third order streams
across four watersheds in the Sangre de Cristo Mountains of southern Colorado. From 2022-2024, we
sampled 69 reaches, collecting community and environmental data. Within each reach, environmental
variables were collected at six cross-sections, and macroinvertebrates were sampled from a 0.5 m? area in
the thalweg of a riffle habitat. Site-level characteristics, including anthropogenic land cover, upstream
watershed area, grazing intensity, and water diversions, were recorded at each site. Macroinvertebrates
were identified to the Family level, and body size measurements were collected. To assess spatial
influences, we calculated in-stream and overland distances between sites. Environmental variation was
summarized using Principal Components Analysis, and environmental similarity was assessed between all
pairs of sites. Community structure was characterized by taxonomic richness, density, biomass, beta
diversity, and Bray-Curtis dissimilarity. We found that community richness and macroinvertebrate density
did not vary strongly with stream order, contrary to our expectations. Beta diversity was slightly higher
for first order streams. In-stream and overland distance between sites were not correlated with differences
in community composition. This result does not support a strong role for dispersal related mechanisms in
shaping community composition at the spatial scale of our study. However, we did find that community
dissimilarity was correlated with environmental dissimilarity. These results suggest that community
composition within our study area is more dependent on environmental filtering than dispersal related
mechanisms.

Ecological and geomorphic response to the Lake George dam removal on the South Platte
River



I Professional
Valentine, George, US Forest Service Rocky Mountain Research Station, george.valentine(@usda.gov.

Charles Shobe, US Forest Service Rocky Mountain Research Station, charles.shobe@usda.gov; Virgil
Alfred, Department of Geography, University of Colorado at Boulder, virgil.alfred@colorado.edu;
Katherine Lininger, Department of Geography, University of Colorado at Boulder,
katherine.lininger@colorado.edu; Kristen Meyer, US Forest Service Pike - San Isabel National
Forests & Cimarron and Comanche National Grasslands, South Park Ranger District,
kristen.meyer@usda.gov.

Abstract: In late 2023, the obsolete Lake George diversion dam on the South Fork of the South Platte
River in Colorado was removed and river habitat restored. A collaborative project between the Pike-San
Isabel National Forests, the Cimarron and Comanche National Grasslands, multiple nonprofits and local
stakeholders, the venture is subject to ongoing research and monitoring efforts by the US Forest Service
Rocky Mountain Research Station, CU Boulder, and Northern Arizona University. A
before-after-control-impact design was implemented to monitor water quality, aquatic bioindicators, and
streambed geomorphology using traditional laboratory techniques, precision geomatics, and remote
sensing. Prior to the dam removal and restoration, water quality was degraded and habitat in the study
reaches immediately adjacent to the dam was classified as “impaired” as measured using the Colorado
Multi-Metric Index. Immediately post-restoration aquatic health declined, and the streambed and banks
shifted and settled. Following this initial decline, multiple indicators show the riverbed stabilizing, clast
size increasing, and water quality and aquatic communities recovering by late 2024. Multiple transects
within the study area have achieved “unimpaired” status and summer 2025 monitoring will build on
previous work with follow-up imagery and LiDAR flights. Monitoring through 2026 will continue to
evaluate the restoration.

Blood, sweat, and tears --- Working to improve stream rehabilitation on placer mined
landscapes of the Last Frontier

Professional
Varner, Matthew, Bureau of Land Management, mvarner@blm.gov.

Abstract: Placer gold mining in Alaska began in the 1800s and continues today under the 1872 Mining
Law. Despite a regulatory emphasis on the rehabilitation of fish habitats since the 1970s, miners have had
little success rebuilding valleys and stream habitats turned upside down from mining. The lack of
hydrologic and geomorphologic data, coupled with the harsh Arctic environment and sociopolitical
perceptions, obscured potential paths to success and stream habitats suffered as a result. The advent of the
Bureau of Land Management’s National Aquatic Monitoring Framework — Assessment, Inventory, and
Monitoring program in 2012 and implementation across the West was transformative for regions of
Alaska. This probability-based stream assessment program helped to close key data gaps, improved the
public’s understanding of regional reference conditions, and served as a key communication tool with a
range of stakeholders. Comparison of mined sites to reference conditions provided insight on reclamation
deficiencies and was foundational to policy changes and efforts to improve outcomes on the ground.
Using this information, the BLM embarked on a multi-year effort to design and construct projects to ‘test

b

techniques. These outdoor classrooms provided opportunities for engagement with stakeholders, allowed



the agency to refine methods, and led to the creation of a technical assistance program where the Bureau
of Land Management provides guidance on the development and implementation of stream habitat
rehabilitation plans. This model has allowed the agency to move away from a negative relationship with
industry where noncompliance and litigation were commonplace to a more collaborative association.
Improved stakeholder expectations and a focus on habitat rehabilitation prior to mining has resulted in
significant improvements to the recovery trajectories of mined streams and the rehabilitation of fish
habitats.

Complex trade-offs among alternative invasive species control strategies for Utah Lake, UT
Student
Wallace, Ellie, Utah State University, ellie.wallace@usu.edu.

Landom, Kevin, Utah State University, kevin.landom@usu.edu; Walsworth, Timothy E., Utah State
University, timothy.walsworth@usu.edu.

Abstract: Effective management of established invasive species can be challenging, as invasive
populations demonstrate resilience to control efforts and individual control methods frequently fail to
achieve targets when used in isolation. Combining methods may improve program efficacy, but require
considerations for trade-offs between effectiveness and cost. Here, we use a simulation modeling
approach to explore the trade-offs between effectiveness and cost for multiple carp control strategies for
Utah Lake, Utah. We explore strategies incorporating combinations of mechanical removal, lake-level
triggers for mechanical removal, lake-level manipulation, targeted poison bait, and Trojan Y Chromosome
stocking. We examine the trade-off between effectiveness and cost using a Pareto-efficiency frontier
which illustrates the compromises associated with applying different combinations of control strategies.
Our pareto-efficiency frontier demonstrates a complex shape, indicating strong trade-offs between cost
and effectiveness across the strategies examined. Those strategies on the Pareto-efficiency frontier costing
up to historical budget levels include mechanical removal at historical maximum annual effort, but only
result in a modest biomass reduction (<12%) compared to an unmanaged baseline simulation strategy.
Efficient strategies beyond the historical budget largely include combinations of mechanical removal,
low-intensity Trojan Y Chromosome stocking, and either lake-level triggers for mechanical removal or
low-intensity lake-level manipulation. Notably, methods achieving eradication represent the most
effective, yet most expensive strategies. A control strategy incorporating 10x the historical mechanical
removal effort triggered by low lake-levels in combination with low-level Trojan Y Chromosome
stocking represents an inflection point on our pareto-efficiency frontier, wherein further cost increases
produce little additional benefit for biomass reduction, and small reductions in cost cause substantial
declines in efficiency. However, this strategy would require substantial increases in annual budget to
implement (4.7x on average across 50 years). Exploring the trade-offs among combinations of alternative
control strategies can help improve the efficacy of invasive species control efforts given limited resources.

Prioritizing coverage versus effectiveness: Reconsidering the distribution of native fish
conservation efforts

Professional

Walsworth, Timothy, Utah State University, timothy.walsworth@usu.edu.



Abstract: Given the limited resources available for native species conservation, decision makers must
prioritize when and where resources are deployed to achieve the greatest benefits. Due to legal
requirements under the Endangered Species Act, incentives to prevent new species listings, and local
interests, native fish conservation resources are frequently spread across many populations, species, and
ecosystems, diluting the resources available to any single conservation effort. In doing so, we may be
limiting our capacity to sufficiently impact systems to benefit native species. Here, I present a simulation
analysis of the relative benefits of prioritizing coverage versus prioritizing effectiveness when distributing
conservation efforts across multiple populations. Specifically, I compare the performance of habitat
restoration and non-native species control efforts across a range of budgets when they are applied evenly
across all populations to an approach concentrating all efforts in one population at a time. Results
highlight that the optimal distribution of effort varies with the available budget and depends on the
primary conservation metric of interest — recovering populations or preventing extirpations. Concentrating
efforts on a single population at a time produces the greatest recovery benefits at intermediate budget
levels, particularly when populations are disconnected. Spreading conservation efforts across sites
provides the greatest recovery benefits at the highest budgets and never performs worse than
concentrating efforts at preventing extirpation regardless of budget. These results highlight the critical
importance of considering what the primary goal of our conservation efforts are. If we are most concerned
with producing meaningful progress towards recovering populations, we may be better off concentrating
efforts on a limited set of populations at a time. Alternatively, if we are primarily concerned with
preventing extirpation, we would be better off spreading efforts across space. However, if budgets are
limited, doing so may necessitate continued efforts in perpetuity with limited progress towards recovery.

Fires, floods, and restoration: Insights from an Intensively Monitored Watershed
experiment

Professional
Walt, Alex, Anabranch Solutions, alex.walt@anabranchsolutions.com.
Stephen Bennett, Anabranch Solutions, stephen.bennett@anabranchsolutions.com.

Abstract: Efforts to improve spawning and rearing conditions for ESA listed species of salmonids have
been ongoing for decades. However few studies have linked restoration actions to increases in fish
populations at the watershed scale. As a result, Intensively Monitored Watersheds (IMWSs) were initiated
across the Pacific Northwest to examine various restoration strategies and their ecological effects. The
Asotin Creek IMW began in 2008 to test the effectiveness of low-tech process based restoration (LTPBR)
approaches to adding wood to channels with the objective of improving Oncorhynchus mykiss
production. Annual fish sampling and physical habitat surveys from 2011-2024 provide an extensive
monitoring framework to assess restoration effectiveness at improving habitat and increasing fish
production. A wildfire swept the IMW in 2021 with subsequent flooding the next year, allowing for the
IMW to serve as a case study in investigating how a large-scale LTPBR approach regulates post-fire
disturbances. This presentation will describe changes in physical habitat for salmonids by reporting
changes in wood dynamics, geomorphic heterogeneity, lateral connectivity, and seasonal variation of
aquatic environments brought on by LTPBR actions. This presentation is intended to inform river
scientists, land managers, and restoration practitioners the lessons learned in a long-term, 36-km
watershed experiment.



Vulnerability of native western rangeland fishes to stream drying.
Professional

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

Elizabeth Rieger, Department of Zoology and Physiology, University of Wyoming, Laramie, WY,
erieger@uwyo.edu; Niall Clancy, Department of Zoology and Physiology and Program in Ecology,
University of Wyoming, Laramie, WY, niall.clancy@uwyo.edu.

Abstract: Stream drying is a natural phenomenon, but the extent and frequency is increasing due to
drought and human water demand. Fishes are highly susceptible to stream drying as it affects habitat
availability and quality, movement opportunities, and population dynamics. Effective native nongame fish
management depends on an understanding of which species are innately tolerant to stream drying and
which are most susceptible to decline under future changes in streamflow. Our objectives were to evaluate
the sensitivity of native fishes to streamflow magnitude, determine the species traits associated with
sensitivity, evaluate species vulnerability under future streamflow scenarios, and explore management
opportunities. We found that species sensitivity varied. Life history strategy, spawning strategy, and body
size explained some of the variation in sensitivity with periodic life history, pelagic spawning, and larger
size corresponding to increased sensitivity to stream drying. Many native nongame fishes were vulnerable
to future stream drying including Sturgeon Chub Macrhybopsis gelida, Northern Redbelly Dace
Chrosomus eos, lowa Darter Etheostoma exile, and Plains Sucker Pantosteus jordani. An understanding
of native species sensitivity to drying and predictions of vulnerability can help identify which species are
most at risk, aiding in the prioritization of management actions such as delineation or creation of refuge
areas.

Fish movement behaviors in lower Clear Creek and the Powder River, Wyoming and the
regional effects of fish passage structures

Professional
Webb, Colton, Wyoming Game and Fish Department, colton.webb2@wyo.gov.

Gordon Edwards, Wyoming Game and Fish Department, gordon.edwards@wyo.gov; Stephen Siddons,
Wyoming Game and Fish Department, stephen.siddons@wyo.gov.

Abstract: Understanding movement patterns of fishes in western river systems is imperative to ensuring
proper management of riverine fish communities. The Powder River represents one of the last undammed
prairie rivers, flowing 430 miles from its headwaters in Wyoming to the Yellowstone River in Montana.
This river supports a diverse assemblage of native prairie fishes and is used by large-bodied fishes for
long-distance movements. The construction of Kendrick Dam in 1911 on Clear Creek, a major tributary
of the Powder River, introduced a fish passage barrier in a system that historically was a movement
corridor. In 2010 a bypass channel around the dam was opened to allow upstream fish movement.
Previous studies evaluated the effectiveness of this bypass and documented that it enabled upstream
passage for a variety of species. Novel to our study, we used radio telemetry equipment to study upstream
and downstream passage of Goldeye, Sauger, and Shovelnose Sturgeon. Additionally, radio telemetry
allowed us to study movements of tagged fish throughout the entire watershed through collaboration with
Montana Fish, Wildlife, and Parks. We tagged a total of 55 Goldeye, 36 Sauger, and 9 Shovelnose



Sturgeon with radio telemetry tags and monitored them for the life of the tags from 2021-2023. Goldeye
displayed a range of behaviors from residing year-round in the same river to traveling from Clear Creek to
the Yellowstone River. Sauger were documented traveling upstream into Clear Creek each summer and
returning to the Powder River by the following spring. Both species were documented passing upstream
of Kendrick Dam. Shovelnose Sturgeon traveled up the Powder River in June and returned to the
Yellowstone River in July. Movement patterns of these fishes elucidated the usefulness of bypass
structures to fish that encounter barriers in rivers and emphasized the importance of providing
connectivity in prairie streams.

Restoring Gila Trout Habitat: A Decade of Collaborative Efforts
Professional
Wick, Jill M, New Mexico Department of Game and Fish, jill.wick@dgf.nm.gov.

Carolyn Koury, Gila National Forest, carolyn.koury@usda.gov; James E Brooks, JEB Outfitters LLC,
arroyodejaime@gmail.com; Jeffery Arteburn, Trout Unlimited Gila/Rio Grande Chapter,
jeffgilatu@aol.com; Eileen Henry, Gila National Forest, eileen.henry@usda.gov.

Abstract: Gila Trout, listed as threatened under the Endangered Species Act, faced significant threats to
its habitat following the Whitewater Baldy Fire in 2012, which severely impacted many streams within its
range. In response, a multi-faceted, collaborative habitat restoration project was initiated in Willow Creek,
involving over a decade of concerted efforts from a diverse range of partners including federal and state
agencies, soil and water conservation districts, private landowners, and nonprofit organizations. This
restoration initiative has successfully employed a variety of strategies, including the construction of a fish
barrier, low-tech restoration methods in wilderness areas, wetland reconnection, and improving instream
trout habitat. Efforts have focused on improving water quality, reducing sedimentation, moderating
temperature extremes, improving cover and overwinter habitat, and actively engaging private landowners
in conservation efforts. Gila Trout have been stocked into the restored habitats and the population in
Willow Creek is a significant contribution towards the recovery of the species. This presentation will
outline the collaborative efforts, restoration techniques, and outcomes of this ten-year project,
highlighting the critical importance of partnerships in habitat restoration and species conservation.

A decade under the influence of Cutthroat Trout: Taking back two large watersheds and
assessing native trout recovery

Professional
Williams, Jacob, Turner Institute of Ecoagriculture, jacob.williams@retranches.com.
Carter Kruse, TIE, Carter.Kruse@retranches.com.

Abstract: This study evaluates the efficacy of rotenone treatment and translocation efforts in establishing
self-sustaining populations of westslope cutthroat trout (WCT) and Rio Grande cutthroat trout (RGCT) in
streams previously dominated by non-native trout species. The projects focused on Cherry Creek in
Southwest Montana and Costilla Creek in North Central New Mexico, representing the two largest native
trout restoration initiatives in the United States. These watersheds underwent extensive piscicide
treatments to eradicate all non-native fish, followed by conservation translocations of native cutthroat
trout. Post-restoration densities of WCT exceeded those of pre-restoration non-native populations, with
the WCT population in Cherry Creek transitioning into the final recovery stage—population



regulation—by 2016. Conversely, RGCT densities in Costilla Creek were lower post-restoration
compared to pre-restoration levels. Despite this, RGCT successfully advanced to the population
regulation stage by 2019. Statistical analysis revealed a significant difference in the condition of trout pre-
and post-restoration, with a 99% confidence level indicating that trout were in better condition before
restoration than native cutthroat trout were post restoration. This study underscores the complexities of
native trout recovery in renovated habitats and highlights the need for post project monitoring. The
success of these large-scale restoration efforts is attributed to the collaboration with private landowners,
without whom these projects would not be feasible. This partnership highlights the critical role of private
lands in conservation initiatives, providing essential habitat for the recovery and long-term sustainability
of native trout populations.

Assessing population recovery of Cutthroat Trout in two large-scale piscicide treatments
Professional
Williams, Jacob, Turner Institute on Ecoagriculture, jakew1287@gmail.com.

Abstract: This study evaluates the efficacy of rotenone treatment and translocation efforts in establishing
self-sustaining populations of westslope cutthroat trout (WCT) and Rio Grande cutthroat trout (RGCT) in
streams previously dominated by non-native trout species. The projects focused on Cherry Creek in
Southwest Montana and Costilla Creek in North Central New Mexico, representing the two largest native
trout restoration initiatives in the United States. These watersheds underwent extensive piscicide
treatments to eradicate all non-native fish, followed by conservation translocations of native cutthroat
trout. Post-restoration densities of WCT exceeded those of pre-restoration non-native populations, with
the WCT population in Cherry Creek transitioning into the final recovery stage—population
regulation—by 2016. Conversely, RGCT densities in Costilla Creek were lower post-restoration
compared to pre-restoration levels. Despite this, RGCT successfully advanced to the population
regulation stage by 2019. Statistical analysis revealed a significant difference in the condition of trout pre-
and post-restoration, with a 99% confidence level indicating that trout were in better condition before
restoration than native cutthroat trout were post restoration. This study underscores the complexities of
native trout recovery in renovated habitats and highlights the need for post project monitoring. The
success of these large-scale restoration efforts is attributed to the collaboration with private landowners,
without whom these projects would not be feasible. This partnership highlights the critical role of private
lands in conservation initiatives, providing essential habitat for the recovery and long-term sustainability
of native trout populations.

Building Aquatic Connectivity Teams in New Mexico and Colorado
Professional
Wolf, Emily, Rio Grande Coordinator, American Rivers, ewolf@americanrivers.org.

Abstract: To achieve our vision of a nation of clean, healthy rivers, American Rivers protects wild rivers,
restores damaged rivers, and conserves clean water for people and nature. In 2023, American Rivers set
the strategic goal of removing 30,000 dams by 2050. American Rivers helped to launch Aquatic
Connectivity Teams (ACTs) in New Mexico and Colorado which have garnered strong interest from state
and federal agency and organizational partners. We are the convener of a diverse working group in New
Mexico, who have prioritized barriers in the upper Rio Grande and upper Gila rivers and are identifying
potential projects now. In fall 2024, we partnered with American Whitewater and others to kick off a



Colorado Aquatic Connectivity Team. We will be a supporting partner in facilitating and organizing,
helping to identify projects and develop funding and policy proposals to support them. These teams seek
to increase aquatic connectivity by removing, updating or replacing obsolete barriers (without injuring
water rights) that block passage of sensitive and priority fish species like the Rio Grande Cutthroat Trout
and the Gila Trout, impair ecological function, or are a community safety hazard. The ACTs are
developing the first comprehensive aquatic barrier inventory in New Mexico and Colorado, developing a
priority list of barriers that could be removed or modified to maximize benefits to aquatic species and
river connectivity. Simultaneously, the group is identifying funding opportunities for projects and has
started educating and advocating within these two states to accomplish this type of river connectivity at
scale. Emily Wolf, Rio Grande Coordinator with American Rivers, will share the approach of these two
teams to working on and scaling barrier inventory, in partnership with Southeast Aquatic Resources
Partnership, and simultaneous actions to develop policy and funding strategies, seeking funding and
pushing state and local leadership toward a broader effort around aquatic connectivity.

Under-loved no more: statewide aquatic biodiversity project boosts conservation of native
fishes in Washington

Professional
Wolf, Skylar, Washington Dept. of Fish and Wildlife, skylar.wolf@dfw.wa.gov.

Marie Winkowski, Washington Dept. of Fish and Wildlife, elizabethmarie.winkowski@dfw.wa.gov;
Vince Butitta, Washington Dept. of Fish and Wildlife, vince.butitta@dfw.wa.gov; Steve Caromile,
Washington Dept. of Fish and Wildlife, stephen.caromile@dfw.wa.gov

Abstract: Inland waters within the State of Washington are home to ~50 species of native fishes; yet
baseline data (e.g., distribution, abundance, and habitat relationships) are generally lacking for all but a
few high-priority species. With recent support and dedicated funding from the state legislature, the
Washington Department of Fish and Wildlife is implementing a statewide aquatic biodiversity monitoring
project — focusing on non-game (i.e., “under-loved”) fishes that have historically received very little
research or management attention. In this presentation, we overview a phased approach to the project and
discuss sampling design and data analysis for each component. We present example outcomes from initial
field efforts using multi-species occupancy models applied to data collected in several watersheds during
2024. We end by highlighting conservation and management implications associated with the project;
namely, addressing data gaps for State Wildlife Action Plan revision, developing publicly available web
applications, guidance for instream permitting, and perhaps most important, increasing general awareness
of aquatic biodiversity across the state.

Comparing field based temperature standards to laboratory-derived standards for
Bluehead Sucker and Flannelmouth Sucker larvae

Student

Woller, Darian, Colorado State University, darian.woller@colostate.edu.

Tawni Firestone, Colorado Parks and Wildlife, Tawni.Firestone@state.co.us; Dana Winkelman, U.S.
Geological Survey, dana.winkelman@colostate.edu.

Abstract: Deriving temperature tolerance ranges is important when assessing risks that impact fish
survival. Current laboratory protocols recommend the use of critical thermal tests (CT) in a controlled



laboratory setting when determining temperature criteria to protect aquatic life. Fish are hatched, reared,
and held at a static acclimation temperature for 14-30 days prior to conducting the laboratory-based CT.
However, these laboratory-based tests may not accurately represent the stream temperature conditions fish
encounter in their natural environment. Our goal was to determine if using laboratory-based CT
temperature tests in the field incorporate biological significance by using field collected fish and weekly
average temperature (WAT) of the stream to represent their recent temperature exposure instead of the
standard, static acclimation temperature used in laboratory tests. Our study evaluates field-based CT using
WAT as the starting temperature for the tests with two native fish species on the western slope of
Colorado: the Bluehead Sucker (Pantosteus discobolus) and Flannelmouth Sucker (Catostomus
latipinnis). Field trials were conducted in the summer of 2024. Larvae were collected from Roubideau
Creek and transported to a mobile laboratory that was setup streamside to receive water from the stream.
Individual larvae were placed into CT tanks and water temperature was increased or decreased by 0.3°C
per minute. Results from our field trials were then compared to previously conducted laboratory trials at
Colorado Parks and Wildlife Toxicology Laboratory that used laboratory-based CT with sucker larvae.
Our preliminary data suggest laboratory-based CT provide a different but similar derived temperature
range than what we are finding in field-based CT. Specifically, CT maximum temperatures may be
underestimated in the laboratory and CT minimum temperatures may be overestimated in the laboratory.
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Abstract: Invasive species have caused significant declines in native fish fauna throughout the American
Southwest, where they are often cited as a considerable threat to the recovery of threatened and
endangered species. In the San Juan River, recovery of federally listed Colorado Pikeminnow
Ptychocheilus lucius and Razorback Sucker Xyrauchen texanus has been ongoing since their extirpation
in the 1990s. Both species have increased in abundance but their persistence remains dependent on annual
augmentation. Nonnative Channel Catfish Ictalurus punctatus were stocked into the San Juan River for
recreation purposes in the early to mid-1900s, but have since been identified as a potential impediment to
recovery of Colorado Pikeminnow and Razorback Sucker. Nearly 20 years of intensive mechanical
removal resulted in limited suppression of the Channel Catfish population and no demonstrable benefit to
either endangered species. Novel methods to control the Channel Catfish population in the San Juan River
are needed, and the introduction of Trojan sex chromosomes into the population may provide the ability
to cause functional extirpation or eradication of the species in the river. An age-structured stochastic
model was developed to evaluate how continued mechanical removal and the stocking of two forms of
YY Channel Catfish, sperm producing M,, and egg producing F,,, may alter the future long-term
abundance of wild Channel Catfish in the San Juan River.

Utilizing novel tools to improve coordination, planning, and prioritization of aquatic
connectivity projects
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Abstract: Habitat fragmentation poses a massive threat to the preservation of biodiversity. Habitat
degradation or barriers to movement can limit access to critical habitats used during different life-history
stages, reduce population sizes, decrease genetic connectivity, and ultimately cause local extirpations.
There has been a tremendous amount of research and management focused on the impact of large dams
on aquatic ecosystems, particularly anadromous fishes. However, the removal or remediation of these
structures is often socially unfeasible or financially restrictive. Work focusing on smaller, more abundant
barriers to aquatic organism passage (e.g. culverts, low-head dams) has increased in recent years.
Considering the wide geographic scope of this issue and the enormous number of potential barriers,
careful consideration needs to be taken on where to spend limited financial resources. As more
stakeholders begin working in aquatic connectivity, partner coordination becomes increasingly important.
Multiple tools available to managers have recently been developed to aid in the coordination, planning,
and prioritization of these projects. We utilized the USFWS National Fish Passage Coordination Map
(NFPCM) and the SARP National Aquatic Barrier Inventory and Prioritization Tool to help us more
effectively assess stream connectivity across the western Great Plains in partnership with the BLM. Using
the NFPCM we prioritized 46 HUC10 watersheds across Eastern Montana based on percent BLM
ownership, Species of Greatest Conservation Need fish species richness, amount of stream habitat, and
coverage by previous barrier survey projects. We also used the NFPCM combined with other GIS tools to
identify, categorize, and prioritize potential barriers within each watershed prior to field surveys. Between
July and September 2024, 362 potential barriers were assessed using survey protocols developed by
SARP. Each survey was uploaded to the NABI where managers can now use the prioritization tool to
determine best candidates for remediation based on their specific connectivity goals.



