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Thank you to our meeting Donors and Sponsors! 

Cutthroat Trout ($2,000+) 

 

 

 

 
Sauger ($1,000 - $1,999) 

 

 

 

 
Orangethroat Darter (up to $999) 

 

Auction, Raffle, and Beverage Sponsors 

Amy McMahon Illustrations Derek DeYoung Studios Smith-Root 

Wyoming Anglers Fish USA St. Croix Rods 

Becca Schlaff Art Floy Tag & Mfg. Inc. Travis Sylvester Art 

Zach Even Art Four Seasons Anglers Vexilar 

Bill Bradshaw Frank Amato Productions Vortex Optics 

Blue Mesa Lumber Shirley Cleary Fine Art West Laramie Fly Store 

Burris Optics Elkhorn Fly Shop YakAttack 

Big Game Bone Artistry Ross Reels Yeti Coolers 

Cheyenne Frontier Days Jack’s Plastic Welding Jake Keeler Art 

Dan Brauch Scott Fly Rods Montana Fly Company 

Dead Drift Apparel Keeton Industries Lynch Calls 

Gray Reef Anglers and 

Wingshooting 

Hack’s Tackle and  

Outfitters 

Altitude Chophouse and 

Brewery 

PK Lures Mountainsmith  
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Schedule at a Glance 

Time Event Location 

Tuesday, February 27    

8:30 AM - 12:00 PM Continuing Education -  Phase I: Introduction to R 

and Data Wrangling  

UW Agriculture 

Building - Room 316 

12:00 PM - 1:00 PM Lunch - on your own  

1:00 PM - 5:00 PM Continuing Education - Phase II: Data Modeling 

and Visualization in R 

UW Agriculture 

Building - Room 316 

1:00 PM - 5:00 PM Continuing Education -  Pesky Parasites: A Brief 

Look at Some Prominent Wyoming Fish Parasites 

Salon C 

5:00 PM - 7:00 PM Registration Lobby 

6:00 PM - 10:00 PM Welcome Social UW Legacy Hall 

Wednesday, February 28   

7:00 AM - 5:00 PM Registration Lobby 

7:00 AM - 5:00 PM Presentation Download Lobby - AV Table 

8:00 AM - 8:20 AM Welcome, Presidential Message and Introduction 

to the Plenary by Kevin Gelwicks 

Salon DE 

8:20 AM - 9:40 AM Plenary Salon DE 

10:00 AM - 12:00 PM Contributed Papers Salon DE 

12:00 PM - 1:30 PM Lunch - on your own  

1:30 PM - 3:30 PM Contributed Papers Salon DE 

3:50 PM - 5:00 PM Poster Session Lobby 

6:00 PM - 7:30 PM Student Mentoring Presentation and Job Fair Laramie Train Depot 

6:20 PM - 10:00 PM Student-Hosted Social Laramie Train Depot 

Thursday, March 1   

7:00 AM - 5:00 PM Registration Lobby 

7:00 AM - 5:00 PM  Presentation Download Lobby - AV Table 

8:00 AM - 11:20 AM Contributed Papers - Concurrent Sessions Salons D and E 

11:30 AM - 1:00 PM Business Meeting Luncheon Salon D 

1:00 PM - 4:40 PM Contributed Papers - Concurrent Sessions Salons D and E 

6:00 PM - 10:00 PM Awards Banquet and Raffle Salon ABC 
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Socials 
 

Welcome Social - Come kick off the annual meeting from 6PM - 10PM on Tuesday,  

February 27 at the UW Legacy Hall located in the Marian H. Rochelle Gateway Center (across 

S. 22nd Street from the Hilton Hotel).  Free beer and a light meal will be provided. 

 

Student-Hosted Social -  Hosted by the University of Wyoming Student Subunit 

  

 When:  Wednesday, February 28 
 Location:  Laramie Train Depot (see map below) 

 Transportation:  Shuttle will run from the Hilton to the Train Depot and back from 5:30 PM

 to 10:00 PM 

 6:00 PM - 6:20 PM:  Student Mentoring Presentation 

 7:00 PM - 7:30 PM:  Job Fair 

 6:20 PM - 10:00 PM: BBQ Buffet and Free Beer  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Banquet - The Banquet will be held on Thursday from 6:00 PM to 10:00 PM in Salon ABC.  Free 

beer and wine will be provided and a cash bar will also be available.  Everyone is invited to 

the social, auction, and raffle.  A banquet ticket is required for the dinner.  Dinner will be 

served at 6:30 PM. 

 

Raffle - Be sure to check out the great auction and raffle items on display in Salon G.  Raffle 

tickets will be on sale throughout the meeting.  Cash and credit cards will be accepted. 
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AGENDA 
Wednesday, February 28 

8:00 - 8:20   Kevin Gelwicks Welcome, Presidential Message, and Introduction to the Plenary 
 

Plenary:  “Engaging the public in what we do: exploring the use of citizen scientists and  

volunteers in fisheries management and research” 
See Page 10 for biographies of plenary speakers 

Room:  Salon DE  

Moderator:  Kevin Gelwicks 

8:20 - 8:40 Dr. Brett Johnson  Opportunities to work with volunteers as citizen scientists 

8:40 - 9:00 Robb Keith   What we do is cool! 

9:00 - 9:20 Fletcher Jacobs Colorado Parks and Wildlife’s use of volunteers in resource stewardship 

9:20 - 9:40 Dr. Brian Barber  The rewards and challenges of citizen science 

9:40 - 10:00 BREAK 

10:00 - 10:20 Paul Gerrity Status of the Wind River drainage, Wyoming Sauger population 

10:20 - 10:40 Daniel Cammack Assessing the impacts of incubation temperature on a native, predatory 

percid of Wyoming (Sander canadensis) 

10:40 - 11:00 John Walrath The then and now of Lake Trout in Flaming Gorge Reservoir 

11:00 - 11:20 Dan Brauch Riding a salmon “high”: factors contributing to a rebound of Colorado’s  

premier Kokanee Salmon fishery 

11:20 - 11:40 Brad Tribby Applying BLM’s AIM strategy to assess stream health in the Rawlins Field Office 

11:40 - 12:00 Bill Bradshaw Wyoming’s Powder River Sturgeon Chub (Macyhybopsis gelida): here, gone, 

and back again 

12:00 - 1:30 LUNCH - on your own 

 

Session 1: Where Do We Swim From Here? 

Room:  Salon DE   

Moderator: Rick Henderson 

 

Session 2: Nonnative Fishes - Causes, Effects, and Solutions 

Room:  Salon DE  

Moderator: Greg Mayton 

1:30 - 1:50 Frank Rahel Pathways of unauthorized fish introductions and types of management  

responses 

1:50 - 2:10 Tucker Brauer Population characteristics of Burbot in Fontenelle and Flaming Gorge  

Reservoirs, Wyoming 

2:10 - 2:30 Daniel Kaus Feasibility of suppressing a non-native Walleye population in Buffalo Bill  

Reservoir, Wyoming 

2:30 - 2:50 Katrina Cook Comparing the food web of Yellowstone Lake before and after two decades 

of Lake Trout (Salvelinus namaycush) removal  

2:50 - 3:10 Michael Young A paradigm no more: reinterpreting the outcome of introgressive  

hybridization between cutthroat trout and rainbow trout in the western U.S. 

3:10 - 3:30 Elizabeth Mandeville Variable hybridization in Yellowstone Cutthroat x Rainbow Trout:  

genomic consequences and ecological correlates of hybridization 
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Wednesday, February 28 - Continued 

3:30 - 3:50 BREAK 

3:50 - 5:00 Poster Session - Lobby 

6:00 - 7:00 Student Mentoring Presentation and Job Fair - Laramie Train Depot 

6:20 - 10:00 Student-Hosted Social - Laramie Train Depot 

Session 3A: Evolving Methods  Session 3B: Colorado River Fishes  

Room: Salon D Room: Salon E 

Moderator:  Steve Gale Moderator:  Wayne Hubert 

8:00 - 8:20 Julia Polasik Optimizing the timing of  

nocturnal auditory surveys to detect  

Spadefoots (Spea) in Wyoming 

Nick Hogberg and Matt Joki An overview of 

Three Species salvage and holding in  

southwest Wyoming  

8:20 - 8:40 Travis Neebling An evaluation of trawling to 

sample Wyoming’s non-wadeable  

rivers 

Catherine de Vlaming Effectiveness of light 

traps for detecting Razorback Sucker larvae  

8:40 - 9:00 Lindsy Ciepiela Quantifying ⁸⁷Sr/⁸⁶Sr  

temporal stability and spatial heterogeneity 

for use in tracking fish movement  

Kevin Thompson The cost of spawning: 

weight loss in Bluehead and Flannelmouth 

suckers  

9:00 - 9:20 Oliver Wilmot Using eDNA to investigate  

native mussel distribution in eastern  

Wyoming 

Edward Kluender Vermillion Creek: A habitat 

of unanticipated importance for Colorado 

Pikeminnow in the Green River  

9:20 - 9:40 Matthew Fairchild Jeep in a creek:  

evaluating riparian OHV roads, effects to 

aquatic fauna, and restoration efficacy in a 

Central Rocky Mountain headwater stream 

Koreen Zelasko Challenges in estimating 

demographic parameters of a large-river  

endangered fish, Razorback Sucker 

Xyrauchen texanus  

9:40 - 10:00  BREAK  

Thursday, March 1 

POSTERS 
 

Samantha Alford (student) “Evaluating factors influencing movement rates of Mottled Sculpin and 

Mountain Sucker in the Wyoming Range” 

 

Evan Booher (student) “A landscape model for distribution and habitat suitability of Finescale Dace in 

the Belle Fourche - Cheyenne and Niobrara Drainages (student) “ 

 

Tucker Brauer (student) “Efficacy of using angler-caught burbot to estimate population rate functions” 

 

Crosby Hedden (student) “Age-specific responses of Sonora Sucker (Catostomus insignis) to wildfire dis-

turbances” 

 

Diana Miller (professional) “A tale of two lakes” 

 

Michael Miller (student) “Identifying limiting factors impacting Northern Pike growth in a small Colorado 

impoundment: a bioenergetics assessment” 

 

Darrel Snyder (professional) “Larvae and early juveniles of Rio Grande Chub and Rio Grand Sucker” 



8 

 

 Session 4A: River Connectivity Session 4B: Surviving the Wild Blue Yonder 

Room: Salon D Room: Salon E 

Moderator:  John Hawkins Moderator:  Lindsy Ciepiela 

10:00 - 10:20 Brent Mefford Reintroduction of South 

Platte Greenback Cutthroat Trout to Rock 

Creek, project challenges and barrier  

design  

Brittany Nordberg Historical stocking: looking 

back to understand current native  

Yellowstone Cutthroat Trout Oncorhynchus 

clarkii bouvieri populations  

10:20 - 10:40 Jason Kline Restoring connectivity:  

evaluating the Use of Rio Grande Sucker 

and Chub through redesigned crossing 

structures on the Baca National Wildlife 

Refuge 

Brian Avila Factors affecting survival of  

Hatchery-reared Rainbow Trout fry in the wild  

10:40 - 11:00 Timothy D’Amico Habitat selection and 

movement of Stonecat in St. Vrain Creek  

Alex Townsend The effect of maternally-

transferred selenium on the survival, hatch 

success and performance of Brown Trout fry  

11:00 - 11:20 James Roberts The influence of nonnative 

species, connectivity, and a changing  

climate on Cutthroat Trout in the Southern 

Rocky Mountains: Implications for  

conservation  

Alex LeChaminant Movement dynamics and 

survival of hatchery-reared Colorado River 

cutthroat trout post-stocking  

11:30 - 1:00  Business Meeting Luncheon - Salon D 

 Session 5A: Making Habitat  

Great Again 

Session 5B: The Water Front 

 Room: Salon D Room: Salon E 

 Moderator: Bill Bradshaw Moderator:  Cameron Walford 

1:00 - 1:20 Ron Koth Stakeholder driven design  

considerations and project success  

No Presentation Scheduled 

1:20 - 1:40 Ashley Ficke Stream restoration for native, 

nonsalmonid fishes  

Jacob Ruthven In transition: downstream  

proliferation of Brown Trout in the transition 

zone of the South Platte Basin, Colorado 

1:40 - 2:00 Laura Burckhardt Stream restoration on 

Medicine Lodge Creek, Wyoming  

Bryan Maitland Stream food web expansion 

in response to changing environmental  

conditions 

2:00 - 2:20 Betsy Morgan Beaver dam analogues, a 

Wyoming perspective 

Jordan Anderson Evaluating wastewater  

effluent exposure in wild fishes using insights 

from laboratory and wild populations 

2:20 - 2:40 Chance Kirkeeng Effects of large-scale 

habitat enhancement project on  

Largemouth Bass feeding and growth in 

Grand Lake, Texas 

Mark Kirk Predicted changes to stream fish 

assemblages with climate change along the 

Rocky Mountain-Great Plains ecotone of the 

North Platte River 

2:40 - 3:00 BREAK  

Thursday, March 1 - Continued 
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 Session 6A: Understanding Habitat Use Session 6B: Native Aquatic Organisms 

Room: Salon D Room: Salon E 

Moderator:  Diana Miller Moderator:  Darren Rhea 

3:00 - 3:20 Estevan Vigil Influence of habitat type on 

gill lice infection rates between two trout 

species  

Catherine Wagner Population genetic  

structure in clupeids from Lake  

Tanganyika and implications for fisheries 

management  

3:20 - 3:40 Gabe Barrile Habitat use and body  

temperature influence Boreal Toad disease 

risk in western Wyoming  

Kate Olsen Kendall Warm Springs Dace: an 

introduction  

3:40 - 4:00 Luke Schultz Spatial and temporal  

variability in the effects of wildfire and 

drought on thermal habitat for Lahontan 

Cutthroat  

Timothy D’Amico PIT tag expulsion in a small-

bodied native catfish  

4:00 - 4:20 Dan Gibson-Reinemer Response to climate 

change varies by river morphology and 

fish zonation  

Brian Hickerson Effects of non-native  

predatory fish on Hornyhead Chub in the 

Laramie River  

4:20 - 4:40  Melanie Murphy Spatial and temporal  

environmental variability drives species  

diversity: assessing the influence of wet-

land permanence and stochasticity on  

amphibian richness and abundance  

Lusha Tronstad Aquatic invertebrate assem-

blages living in three alpine stream types in 

the Teton Range, Wyoming  

6:00 - 10:00 Awards Banquet and Raffle  

Thursday, March 1 - Continued 
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Plenary 
Engaging the public in what we do: exploring the use of citizen scientists 

and volunteers in fisheries management and research 

 

Dr. Brett Johnson, Colorado State University 
Professor, Department of Fish, Wildlife and Conservation Biology  

Dr. Brett Johnson got a BS from the University of Wisconsin in 1983, an MS in 1986 from The Ohio State  

University, and a PhD from the University of Wisconsin in 1993.  He is currently a Professor of Fisheries and 

Aquatic Sciences, in the Department of Fish, Wildlife and Conservation Biology at Colorado State  

University. Before coming to CSU in 1992, he was a fisheries manager for Wisconsin Department of  

Natural Resources. He teaches fish biodiversity and fishery science at CSU, and is the faculty advisor to 

the CSU Fly Fishing Club. He’s been involved with a citizen science collaboration since 2010. 

 

Robb Keith, Wyoming Game and Fish Department 
Fisheries Management Supervisor, Green River 

Robb Keith grew up in southwest Pennsylvania, just outside of Pittsburgh.  Robb earned his BS in Fisheries 

Biology from Colorado State University in 1986 and went on to earn an MS in Fisheries Resources from the 

University of Idaho in 1991.  In 1996, he settled down in Green River, Wyoming with his beautiful wife and 

began working as a Fisheries Biologist on the Green River Regional Fisheries Management Crew of the 

Wyoming Game and Fish Department.  Robb was promoted to Green River Regional Fisheries Supervisor 

in 2003, a position that he still holds with the Department.  Robb is an avid angler, hunter, and gardener 

and especially enjoys watching his red Labrador retrievers work all manner of birds.  

 

Fletcher Jacobs, Colorado Parks and Wildlife 
Statewide Volunteer Coordinator 

Fletcher Jacobs is the Statewide Volunteer Coordinator for Colorado Parks and Wildlife and has led 

crews of volunteers since 2004.  Prior to that position, he worked for Boulder County Parks and Open 

Space and for Volunteers for Outdoor Colorado where he managed volunteer projects, led training 

courses across the state through the Outdoor Stewardship Institute, and started their Cairn Youth  

Program for high school students.  Before living in Colorado, he worked for the Seattle-based  

conservation corps Earthcorps in Washington state for two years.  Fletcher graduated from Kansas State 

University with a degree in Geography and Natural Resources/Environmental Sciences. 

 

Dr. Brian Barber, University of Wyoming 
Director of Science Programs, Biodiversity Institute 

Dr. Brian Barber earned a BS from the University of Kansas in 2001 and a PhD from the University of  

Minnesota in 2007.  Brian is currently the Director of Science Programs at the University of Wyoming’s  

Biodiversity Institute.  Brian’s research is rooted in evolutionary biology but he has recently become  

interested in how outreach efforts, such as citizen science, can increase scientific literacy in K-12  

students and in the general public. 
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2018 CO/WY AFS Contributed Papers Abstracts (in order of 

presentation followed by poster abstracts) 

Opportunities to work with volunteers as citizen scientists 

Brett Johnson, Colorado State University, 1474 Campus Delivery, Fort Collins, CO 80523, 

brett.johnson@colostate.edu 

Douglas Silver, Colorado State University, 1474 Campus Delivery, Fort Collins, CO 80523, 

dugag@aol.com 

Abstract: With steady or declining funding from traditional sources (e.g., license revenue, federal 

agencies) fisheries professionals need to be open to new opportunities to sustain their environmental 

stewardship. Volunteers can be an important component of biologists’ work plans, as anglers are often 

eager to lend a hand with fish surveys and habitat projects. However, there are also opportunities to 

engage volunteers with research, as “citizen scientists”. Citizen science is a rapidly growing field in which 

volunteers partner with professional scientists to answer real-world questions. Some examples include 

the search for exoplanets, water quality monitoring, and eDNA surveys for rare or invasive species. 

Growth of citizen science has been facilitated by technological and demographic change. Powerful data 

collection and analysis tools are now available to anyone with an internet connection and a smartphone. 

As baby boomers age, the number of retired folks will approach 100 million by 2050. Retirees will be a 

growing army of potential citizen scientists. In 2010, the CSU Fisheries Ecology lab began working with a 

recent retiree that wanted to volunteer on aquatic research projects. That collaboration provides an 

example of how citizen scientists can contribute to research in fisheries and aquatic sciences. 

What we do is cool! 

Robert Keith, Wyoming Game and Fish Department, 351 Astle Avenue, Green River, WY 

82935, Robert.keith@wyo.gov 

Abstract: Volunteers can be an invaluable resource for fisheries professionals. The process may require 

a little extra work to recruit and retain them, but they can pay large dividends. People from all walks of 

life think that what we do is cool. On the surface, volunteers provide free labor or nearly free labor that 

can help us complete a project with less effort put forth by employees. Many volunteers are also thirsty 

for knowledge which provides a great opportunity to educate them on what your entities does for 

fisheries and the benefits the public gains from a particular project. These interactions put a face on the 

entity and give the volunteer an increased sense of pride and ownership in the resource. Often times 

these volunteers also become advocates for the entities. In the event a false image is portrayed to the 

public, these advocates interject facts into the community. Enlisting politicians and community leaders 

as volunteers can also have far reaching positive implications as they learn firsthand about you and the 

resources you work with. Volunteers also frequently bring a wealth of experience to the job and look at 

problems from a different prospective. Often times they have innovative solutions that we as 

professionals haven’t considered. Enlisting and maintaining volunteer help takes time, commitment, and 

sometimes a bit of finesse when it comes to scheduling, but once trained up these individuals can 

become a real asset to your program. They may even become lifelong friends. 
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Colorado Parks and Wildlife’s use of volunteers in resource stewardship 

Fletcher Jacobs, Colorado Parks and Wildlife, 6060 Broadway, Denver CO  80216, 

fletcher.jacobs@state.co.us 

Abstract: Citizen Science projects can be an effective way to gather large datasets across geographical 

space. These projects also hold the promise of increasing public understanding of the nature of science. I 

will argue that this goal of citizen science is lacking in most projects. Most citizen science projects are 

contributory in nature, that is citizens are used to crowd source data. I will offer suggestions on how to 

engage citizens in more aspects of scientific inquiry, beyond data collection, as well as the need to reach 

underrepresented groups. Quality of citizen data and assessment of programs will also be discussed. I 

will share my experience working with citizen science projects at the University of Wyoming Biodiversity 

Institute including The Rocky Mountain Amphibian Project and Laramie Moose Day as well as a yearlong 

aquatic project with Laramie Girl Scouts. 

The Rewards and Challenges of Citizen Science 

Brian Barber, Biodiversity Institute, 1000 E. University Ave. Dept. 4304 Laramie WY 82071, 

bbarber4@uwyo.edu 

Abstract: Citizen Science projects can be an effective way to gather large datasets across geographical 

space. These projects also hold the promise of increasing public understanding of the nature of science. I 

will argue that this goal of citizen science is lacking in most projects. Most citizen science projects are 

contributory in nature, that is citizens are used to crowd source data. I will offer suggestions on how to 

engage citizens in more aspects of scientific inquiry, beyond data collection, as well as the need to reach 

underrepresented groups. Quality of citizen data and assessment of programs will also be discussed. I 

will share my experience working with citizen science projects at the University of Wyoming Biodiversity 

Institute including The Rocky Mountain Amphibian Project and Laramie Moose Day as well as a yearlong 

aquatic project with Laramie Girl Scouts. 
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Status of the Wind River drainage, Wyoming Sauger population 

Paul Gerrity, Wyoming Game and Fish Department, 260 Buena Vista Drive, 

paul.gerrity@wyo.gov 

Abstract: The Wind River drainage in Wyoming currently supports one of the most unique Sauger 

populations throughout the range of the species. Saugers within the Wind River drainage are genetically 

distinct, occupy the highest known elevation, and are the slowest-growing and longest lived of any other 

population. Electrofishing population estimates showed a 73% decline in Sauger numbers from 2002 - 

2011. The decline was caused by a lack of recruitment, as 27% of the captured Saugers from 2009 - 2010 

were age-10 or older and juveniles were rarely observed. In an attempt to increase recruitment, the 

Shoshone and Arapaho tribes, U.S. Fish and Wildlife Service, and Wyoming Game and Fish Department 

conducted supplemental stocking operations from 2012 - 2016. Adult Sauger numbers increased in 2016 

and 2017 because of good 2014 and 2015 year classes. Juvenile trend monitoring suggests strong 2016 

and 2017 cohorts also exist. Good conditions for Sauger natural reproduction (i.e., high snowpack and 

river flows) occurred from 2014 – 2016; therefore, it is unkown if the strong year classes are the result 

of stocking, natural recruitment, or both. Studies are currently underway to determine the contribution 

of stocked and wild fish to the 2015 and 2016 year classes, and learn more about the environmental 

factors that influence Sauger year class strength. 

Assessing the impacts of incubation temperature on a native, predatory percid of 
Wyoming (Sander canadensis). Current research questions and future 
management implications. 

Daniel Cammack, Colorado State University Department of Fish, Wildlife, and 

Conservation Biology, 1474 Campus Delivery, Fort Collins, CO, 80523, 

dcammack@colostate.edu 

Christopher Myrick, Colorado State University Department of Fish, Wildlife, and 

Conservation Biology, 1474 Campus Delivery, Fort Collins, CO, 80523, 

chris.myrick@colostate.edu 

Abstract: Evidence of poor recruitment of Sauger within the Wind River drainage, and attempts to 

enhance angling opportunities for Bighorn River Sauger, led WGFD to conduct artificial spawn 

operations (2011-2016) to supplement existing stocks. Survival to hatch of fertilized eggs was highly 

variable (0-75%), but was generally low across all years. It was hypothesized that temperatures outside 

of optimal may impact successful natural recruitment of Sauger and the success of spawning operations 

conducted by WGFD. Fertilized eggs from wild Bighorn River Sauger spawned in Spring 2017 were 

incubated at 10.0, 12.2, 14.4, 16.6, and 19°C; an additional diel temperature treatment of 17-22°C (62-

72°F) was also tested. We used eight replicate batches of eggs per temperature treatment. The mean 

time-to-hatch, duration of hatch, and percent survival to hatch were determined. Hatch percentages in 

all treatments were low (<22%), with most of the mortality occurring early in the incubation period. 

Nevertheless, there were significant differences in hatch success among treatments (ANOVA, P<0.001). 

Eggs in the 10°C and diel-fluctuation treatments had survival to hatch percentages that were 

significantly lower (ANOVA, P < 0.001) than that of the other thermal regimes. Hatch timing and 

duration also differed significantly between treatments (ANOVA, P<0.001), with time to peak hatch and 
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duration of hatch inversely related to average daily temperature. Our results suggest that fertilized 

Sauger eggs exhibit appreciable thermal plasticity during the incubation period and may only be 

adversely impacted under more extreme thermal scenarios. The observation of early, elevated mortality 

rates within each treatment suggests that other variables may strongly contribute to the historical lack 

of success in past artificial spawn-takes. 

The Then and Now of Lake Trout in Flaming Gorge Reservoir 

John Walrath, Wyoming Game and Fish Department, 351 Astle Ave, Green River, 

Wyoming, 82935, john.walrath@wyo.gov 

Abstract: Flaming Gorge Reservoir was completed in 1962 and is managed by two separate entities: 

Wyoming Game and Fish Department and Utah Division of Wildlife Resources. Historically, the reservoir 

was managed for a single species; Rainbow Trout (Oncorhynchus mykiss). Currently, the reservoir is 

managed for Rainbow Trout, Smallmouth Bass (Micropterus dolomieu), Kokanee salmon (Oncorhynchus 

nerka), and Lake Trout (Salvelinus namaycush). Lake Trout were established in Flaming Gorge Reservoir 

by drift from upstream populations in the Wind River Mountains and since the mid 1980s they have 

remained a popular component of the fishery. Standardized experimental and exploratory netting has 

occurred on the reservoir since 1990 in both Wyoming and Utah. Historical data analysis typically 

focused on a snapshot of years (e.g., ~10 years) and on separate regions (i.e., Inflow, Open Hills, and 

Canyon); which dampened overall trends. Analyzing the complete dataset through time, the data 

suggests that the abundance of trophy Lake Trout (>28 inches) is decreasing while the abundance of 

small Lake Trout (<28 inches) is increasing. Unfortunately, the difference in trophy and small Lake Trout 

trends is more extreme in Wyoming than in Utah. The data also suggests that the relative abundance of 

Lake Trout in Flaming Gorge Reservoir is comparable and(or) greater than other populations such as 

Flathead Lake, Montana, Blue Mesa, Colorado, and Priest Lake, Idaho; which are some of the highest 

documented abundances from current literature. Age and growth data also revealed that Lake Trout are 

growing more slowly than they were in the early 1990s. Further data analysis is being completed to 

obtain a better understanding of their population dynamics to help inform management decisions. 

Currently, a more liberal harvest regulation is being pursued coupled with an aggressive outreach 

campaign to harvest small Lake Trout. 

Riding a salmon “High”: Factors contributing to a rebound of Colorado’s premier 
kokanee salmon fishery. 

Dan Brauch, Colorado Parks and Wildlife, 300 W. New York Ave, Gunnison, CO 81230, 

dan.brauch@state.co.us 

Adam G. Hansen, Colorado Parks and Wildlife, 317 W. Prospect Rd, Fort Collins, CO 

80526, adam.hansen@state.co.us 

Abstract: Kokanee salmon (Oncorhynchus nerka) sustain the majority of the summer angler catch and 

enable extreme growth of trophy lake trout (Salvelinus namaycush) at Blue Mesa Reservoir. The fall 

kokanee migration to Roaring Judy Hatchery provides the majority of kokanee eggs for replenishing 

Colorado’s statewide kokanee program. Recent rebound of kokanee abundance has led to elevated 

fishing opportunities and record kokanee egg-takes. Factors leading to this rebound include improved 



15 
 

kokanee habitat within Blue Mesa Reservoir, reduced predation from lake trout, and a reduction in 

allowable harvest by anglers. Although many anglers attribute the kokanee rebound primarily to the 

halving of the daily bag limit from 10 to 5, population modeling suggests that a corresponding reduction 

in harvest of older kokanee most vulnerable to anglers has limited ability to affect overall population 

size. The model suggests that a reduction in lake trout abundance leading to reduced predation upon 

younger kokanee is a more important factor mediating abundance and survival of kokanee to 

harvestable size. However, reductions in kokanee daily bag limits are expected to contribute to 

increased kokanee egg-take totals. Lake trout population assessment work indicates that lake trout 

populations have been reduced, in part due to a combination of angler harvest and Colorado Parks and 

Wildlife lake trout suppression efforts. Research utilizing kokanee and lake trout population monitoring 

and modeling will continue to guide management actions, including ongoing lake trout suppression 

work. Recent establishment of gill lice (Salmincola californiensis) within Blue Mesa Reservoir is an 

emerging factor that has the potential to challenge efforts to sustain Colorado’s premier kokanee 

salmon fishery. 

Applying BLM's AIM Strategy to Assess Stream Health in the Rawlins Field Office 

Brad Tribby, Bureau of Land Management, 1300 North 3rd Street, Rawlins, WY 82301, 

btribby@blm.gov 

Dr. Scott Miller, Bureau of Land Management - USU National Aquatic Monitoring Center 

(aka The BugLab), Denver Federal Center, Bldg. 50, P.O. Box 25047, Denver, CO 

80225, srmiller@blm.gov 

Abstract: The Rawlins Field Office (RFO) is located in southcentral Wyoming and encompasses 3.5 

million surface acres of BLM land often within a mixed landownership pattern. In 2011 BLM’s National 

Assessment, Inventory and Monitoring Strategy (AIM) was completed. With an ever-increasing demand 

for resources on BLM lands, the RFO incorporated the AIM Strategy in 2015 to assess Land Health 

Standards across the Field Office. The AIM program was chosen because it provides a standardized 

process for BLM to collect quantitative information on the status, condition, trend, amount, location, 

and spatial pattern of resources on the nations public lands. The Aquatic AIM program collects a suite of 

chemical, physical and biological indicators to assess stream and riparian health. In two years of 

sampling the RFO has completed 74 AIM sites. Stream health conditions are determined by relating 

results to assembled benchmarks. 

Wyoming’s Powder River Sturgeon Chub (Macrhybopsis gelida): here, gone, and 
back again 

Bill Bradshaw, Wyoming Game and Fish Department, 700 Valley View Drive, Sheridan, 

WY, 82801, bill.bradshaw@wyo.gov 

Abstract: Sturgeon Chub were recently petitioned for listing throughout the Missouri River basin, 

including the Powder River in Wyoming. They are considered an NSS1 Species of Greatest Conservation 

Need by the Wyoming Game and Fish Department. Sturgeon Chub were first reported from Wyoming’s 

Powder River in 1893. The first edition of Fishes of Wyoming in 1946 described them as “rare in 

Wyoming collections”, as did all subsequent editions. The Powder River has been sampled in 16 of the 
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140 years since Sturgeon Chub were first reported. Sampling during the period from 1964-2016 was 

undertaken with different objectives and methods but almost all fish were collected by seining. Some 

sampling was unsystematic, some was stratified by habitat type, and some specifically targeted 

Sturgeon Chub at riffles. Temporal and spatial sampling scales included single year/multiple sites, 

consecutive year/multiple sites, and multiple year/single sites. Sturgeon Chub catch comparisons over 

time are confounded by natural fish population variability, differences in sampling locations, methods, 

effort, and up to 15 years between some samples. Before 1994, Sturgeon Chub were at times present in 

relatively “high” numbers, but rarely collected during extensive sampling from 2002-2008. Annual 

sampling from 2011-2016 suggests that previous “high” and “low” Sturgeon Chub catch reflects 

population variation rather than a long term trend, and that Sturgeon Chub are currently as widely 

distributed and abundant as ever. 

Pathways of unauthorized fish introductions and types of management 
responses. 

Frank Rahel, University of Wyoming, Dept Zoology & Physiology, Dept. 3166, 1000 E. 

University Ave. Laramie, WY 82071, frahel@uwyo.edu 

Mark Smith, Wyoming Game and Fish Department, 5400 Bishop Blvd, Cheyenne, WY 

82006, mark.smith2@wyo.gov 

Abstract: Historically, many freshwater fish species introductions were done under the supervision of 

management agencies to provide sustenance or promote recreational fishing. But as management 

agencies have moved away from introducing new species, unauthorized introductions have remained a 

problem. To better understand reasons for the continued spread of nonnative fish species, the pathways 

of nonnative fish introductions were analyzed for the period 1960-2017 in Wyoming, USA. Unauthorized 

introductions were defined as those that occurred without oversight of a management agency. The 

largest source of unauthorized introductions was the deliberate, illegal release of fish by the public at 

45.5% of the 215 introduction events. The next largest source was colonization of new water bodies 

after initial establishment at 29.7%. Inadvertent stockings (8.0%) and unknown sources (16.7%) were the 

other pathways documented. Management responses consisted of attempts at complete eradication 

(9.3%), population reduction (12.1%), or containment (2.8%) although in the majority of introductions 

(79.3%) no action was taken. The introductions involved 49 fish taxa but three sport fish constituted 

26.5% of all events: brook trout, walleye, and yellow perch. 

Population characteristics of Burbot in Fontenelle and Flaming Gorge Reservoirs, 
Wyoming 

Tucker Brauer, University of Idaho, 875 Perimeter Dr. MS 1141, Moscow, ID, 83844, 

brau9564@vandals.uidaho.edu 

Michael Quist, Idaho Cooperative Fish and Wildlife Research Unit 

Darren Rhea, Wyoming Game and Fish Department 

Abstract: Since their illegal introduction into the Green River in the 1990s, Burbot Lota lota have been 

sampled at increasing frequency in lotic and lentic environments throughout the Green River system of 
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Wyoming. Burbot in the Green River system are a threat to native species and socially, economically, 

and ecologically important recreational fisheries. In response to this invasion, managers of the Green 

River have begun to explore the efficacy of a suppression effort targeting Burbot. An age-structured 

population model developed from previous Burbot research in the Green River showed that high annual 

mortality rates are required to effectively suppress the population. The model used demographic data 

from Burbot in the Green River and did not include the dynamic rates (growth, recruitment, mortality) of 

Burbot in Fontenelle Reservoir or Flaming Gorge Reservoir. Due to differences that can occur between 

lotic and lentic Burbot populations, determining differences in dynamic rate functions is crucial to 

accurately model this population’s response to future management efforts. Burbot for this study were 

collected from Fontenelle and Flaming Gorge Reservoirs in October and November 2016. Mean back-

calculated lengths at age of Burbot were estimated using the Dahl-Lea method, and age structure was 

estimated. Growth was described using a von Bertalanffy model and total annual mortality was 

estimated using a Chapman-Robson estimator. These rates were then compared to data collected from 

Burbot in the Green River to determine significant differences in dynamic rates between the two 

environments. Results from this study will validate the previously developed population model for the 

Green River and provide baseline data for future management of Burbot in the Green River system. 

Feasibility of suppressing a non-native Walleye population in Buffalo Bill 
Reservoir, Wyoming 

Daniel Kaus, Montana State University, Montana Cooperative Fishery Research Unit, 

P.O. Box 173460, Bozeman, MT 59717, Daniel.kaus3@gmail.com 

Christopher Guy, U.S. Geological Survey, Montana State University, Montana 

Cooperative Fishery Research Unit, P.O. Box 173460, Bozeman, MT 59717, 

cguy@montana.edu 

Travis Neebling, Wyoming Game and Fish Department, 3030 Energy Lane, Casper, WY 

82604, Travis.Neebling@wyo.gov 

Jason Burckhardt, Wyoming Game and Fish Department, 2820 State Hwy 120, Cody, WY 

82414, Jason.Burckhardt@wyo.gov 

Abstract: Buffalo Bill Reservoir, WY is managed as a wild Rainbow Trout and Cutthroat Trout fishery. 

Non-native Walleye were discovered in 2008, and spring sampling of Walleye indicate natural 

recruitment and a rapidly expanding population. Walleye pose a predation threat to the wild trout 

population in Buffalo Bill Reservoir. The Wyoming Game and Fish Department (WGFD) is interested in 

suppressing the Walleye population using removal with electrofishing and gillnetting during the Walleye 

spawning period. In addition the WGFD is interested in estimating angler exploitation to evaluate the 

effect of a mandatory Walleye harvest regulation on Walleye population suppression. The purpose of 

this study was to evaluate the population demographics of Walleye in Buffalo Bill Reservoir. Age-

structured population models were used to estimate the Walleye population growth rate for scenarios 

with and without Walleye removal. To inform the population models we estimated age-specific 

fecundity, probability of maturity, natural mortality, and fishing mortality. Geometric mean population 

growth rate was estimated as 1.22 (95% CI of 1.05 to 1.37) for the no suppression scenario, 1.18 (95% CI 

of 1.04 to 1.32) for the electrofishing exploitation scenario, 1.04 (95% CI of 0.878 to 1.19) for a gillnet 
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exploitation scenario, 0.91 (95% CI of 0.605 to 1.359) for an angler exploitation scenario, and 0.81 (95% 

CI of 0.66 to 0.96) for a combined angler and gillnet exploitation scenario. Results from this study will be 

used to inform cost-effective management decisions regarding the future of the recreational fishery in 

Buffalo Bill Reservoir. 

Comparing the food web of Yellowstone Lake before and after two decades of 
lake trout (Salvelinus namaycush) removal 

Katrina Cook, Wyoming Natural Diversity Database, 1000 E University Ave, 

kwoods3@uwyo.edu 

Lusha Tronstad, Wyoming Natural Diversity Databasetronstad@uwyo.edu 

Todd Koel, Native Fish Conservation Program, Yellowstone National 

Parktodd_koel@nps.gov 

Abstract: Yellowstone Lake has the largest remaining population of Yellowstone cutthroat trout 

(Oncorhynchus clarkii bouvieri), but these fish have been reduced by an introduced predator, lake trout 

(Salvelinus namaycush). Historically, cutthroat trout was the top predator in the lake, and the 

introduction of lake trout added a fourth trophic level. The National Park Service started removing lake 

trout from Yellowstone Lake after their discovery in 1994 and these efforts have grown over time. Our 

goal is to evaluate the current structure of the Yellowstone Lake food web after 20 years of lake trout 

removal. We will compare our results to a previous study that investigated the zooplankton, algae and 

benthic invertebrates before and after (2004) lake trout were introduced. Zooplankton biomass was 

intermediate between the pre- and post-lake trout measurements, with large zooplankton species 

becoming more abundant and smaller species becoming less abundant. The body length of large 

zooplankton species is currently longer than in the past, possibly indicating less predation. Current 

chlorophyll a concentrations, an indicator of algal biomass, were similar to those measured in 2004. The 

late summer algae bloom of the genus Anabaena occurred regularly in historical data, however this 

phenomenon has not been observed in recent years. The lack of this specific algae bloom is an indicator 

that nitrogen is not as limiting as before in the pelagic zone. Cutthroat trout historically ate the 

amphipod, Gammarus, which lives on the lake bottom. However, lake trout are now eating these 

invertebrates as their fish prey decline. Therefore, both trout species are likely competing for Gammarus 

and we are investigating changes to the amphipods throughout the lake. The food web configuration of 

lower trophic levels can provide insight about the fish species living in the lake and the effects of 

management actions. 

A paradigm no more: reinterpreting the outcome of introgressive hybridization 
between cutthroat trout and rainbow trout in the western U.S. 

Michael K. Young, National Genomics Center for Wildlife and Fish Conservation, Rocky 

Mountain Research Station, U.S. Forest Service, Missoula, Montana, 

mkyoung@fs.fed.us 

Daniel Isaak, Boise Spatial Streams Group, Rocky Mountain Research Station, U.S. Forest 

Service, Boise, Idaho,  
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Kevin McKelvey, National Genomics Center for Wildlife and Fish Conservation, Rocky 

Mountain Research Station, U.S. Forest Service, Missoula, Montana,  

Taylor Wilcox, National Genomics Center for Wildlife and Fish Conservation, Rocky 

Mountain Research Station, U.S. Forest Service, Missoula, Montana,  

Michael Schwartz, National Genomics Center for Wildlife and Fish Conservation, Rocky 

Mountain Research Station, U.S. Forest Service, Missoula, Montana,  

Abstract: Among the many threats to native cutthroat trout is introgressive hybridization with rainbow 

trout. Some have argued that, in the absence of direct suppression of rainbow trout or physical barriers 

to its continued spread, the genomic extinction of cutthroat trout is inevitable. We re-examined 

historical data sets and conducted a broad-scale field study in western Montana and northern Idaho to 

evaluate this conclusion. We found that historical datasets offered little evidence for the existence of 

hybrid swarms between rainbow trout and cutthroat trout. The field study reaffirmed this conclusion by 

demonstrating that few populations met criteria that define hybrid swarms; instead, the decidedly non-

random distribution of alleles in hybridized populations and prevalence of parental cutthroat trout was 

indicative of strong resistance to hybridization that appeared to be explained by environmental 

gradients. Logistic regression models performed well (AUC, 0.78–0.86; classification success, 72–82%) 

and predicted that rainbow trout introgression was significantly associated with warmer water 

temperatures, larger streams, proximity to warmer habitats and to recent sources of rainbow trout 

propagules, presence within the historical range of rainbow trout, and locations further east. Warming 

waters associated with climate change are expected to increase the extent of introgression, but not lead 

to the wholesale loss of cutthroat trout populations of conservation value. We conclude that the spatial 

patterns of introgression are indicative of isolation by environment between species with distinct but 

slightly overlapping ecological niches. This interpretation suggests that environments can be 

manipulated to foster largely genetically intact populations of cutthroat trout and may help managers 

prioritize conservation activities. 

Variable hybridization in Yellowstone Cutthroat x Rainbow Trout: genomic 
consequences and ecological correlates of hybridization 

Elizabeth Mandeville, Department of Zoology/Physiology and Wyoming Cooperative 

Fish and Wildlife Research Unit, Department of Botany; University of Wyoming, 1000 E. 

University Avenue, Laramie, WY, 82071, emandevi@uwyo.edu 

Catherine E. Wagner, Department of Botany, University of Wyoming, 1000 E. University 

Avenue, Laramie, WY, 82071,  

Brittany J. Nordberg, University of Wyoming, 1000 E. University Avenue, Laramie, WY, 

82071,  

Jason C. Burckhardt, Wyoming Game and Fish Department, 2820 State Highway 120, 

Cody, WY, 82414,  

Annika W. Walters, U.S. Geological Survey, Wyoming Cooperative Fish and Wildlife 

Research Unit, and Department of Zoology/Physiology, University of Wyoming, 1000 

E. University Avenue, Laramie, WY, 82071,  
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Abstract: Hybridization can substantially alter the evolutionary trajectory of a species. When fish species 

hybridize following a species introduction or anthropogenic disturbance, hybridization becomes an 

important conservation concern. Negative effects of hybridization on native species can include genetic 

or demographic swamping, potentially leading to extinction or local extirpation. Hybrids can also 

compete with parental species, and sometimes have higher fitness. It is difficult to predict outcomes of 

hybridization due to the potential for geographic variation, the poorly understood phenotypes and 

relative fitness of hybrids and parental species, and the potential for environmental context to influence 

hybridization outcomes. It is therefore essential to more precisely quantify variation in hybridization and 

explicitly link these outcomes to genetic and ecological mechanisms. We quantified variation in 

hybridization among 27 streams where Yellowstone cutthroat trout come into contact with introduced 

rainbow trout in the North Fork Shoshone River basin (Northwest Wyoming) using genomic data. 

Hybridization occurred at all locations, but the identity of hybrids (F1, F2, backcrosses, etc.) varied 

substantially among locations. Variation in hybridization suggests geographic heterogeneity in 

persistence of native Yellowstone cutthroat trout and therefore variable prospects for conservation 

among locations. We also explored potential mechanisms that might explain variation in prezygotic 

reproductive isolation among species, including environmental correlates, history of rainbow trout 

stocking, and history of anthropogenic disturbance. Environmental conditions can influence 

hybridization outcomes by altering the degree of spatial and temporal overlap in spawning between 

parental species. Stocking history can alter the ratio of parental species, and therefore might affect mate 

choice and drive variation in hybridization outcomes. Anthropogenic disturbance can affect 

hybridization by both of these mechanisms, or might change the fitness landscape for hybrids. Our 

ongoing work in this system will directly quantify postzygotic selection against hybrids, and will result in 

better understanding of mechanisms that cause variable hybridization outcomes. 

Optimizing the timing of nocturnal auditory surveys to detect Spadefoots (Spea) 
in Wyoming 

Julia S. Polasik, Wyoming Game and Fish Department, 528 S. Adams St., Laramie, WY 

82070, julia.polasik@wyo.gov 

Wendy A. Estes-Zumpf, Wyoming Game and Fish Department, 528 S. Adams St., 

Laramie, WY 82070, wendy.estes-zumpf@wyo.gov 

Zachary K. Lange, Department of Biology, John Carroll University, 1 John Carroll Blvd, 

University Heights, OH 44118, zlange20@jcu.edu 

Abstract: Spadefoots are fossorial amphibians with an explosive breeding cycle, likely driven in part by 

weather conditions. Their unique life history makes them particularly difficult to detect and study, with 

nocturnal auditory surveys being a primary method used for detection. However, timing surveys so that 

they occur during the short and variable breeding season for these explosive breeders is critical to 

improving efficiency of survey efforts. We conducted a study aimed to better understand how weather 

conditions influence the detectability of two species of spadefoots, the Plains Spadefoot (Spea 

bombifrons) and the Great Basin Spadefoot (Spea intermontana) in Wyoming. We used acoustic 

recording units in conjunction with HOBO weather stations at five spadefoot breeding sites across 

Wyoming from 2015 thru 2017 to: 1) investigate patterns of spadefoot calling activity, 2) identify 
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weather parameters influencing spadefoot calling during the emergence period (first two weeks from 

the onset of calling), and 3) assess how weather conditions influence nightly calling behavior throughout 

the breeding season. During our study, onset of calling by male spadefoots across all sites and years 

occurred from roughly early April through early May, although at one site spadefoots were detected 

calling as early as late March. Breeding choruses across all sites were most consistent from early May 

through mid-June. During the emergence period spadefoot calling activity and average call intensity 

were greater on nights with warmer minimum air temperatures, lower wind speeds, and either more 

rainfall or higher maximum relative humidity. Throughout the breeding season spadefoot calling activity 

was more likely to occur on nights with more rainfall, lower average wind speeds, and lower minimum 

barometric pressure. In addition, average spadefoot call intensity throughout the breeding season was 

greater with warmer minimum temperatures, lower average wind speed, and higher maximum 

humidity. Based on our findings, targeting nocturnal call surveys for spadefoots during warmer nights 

with calm winds, and humid or rainy conditions, both early in the season (April to early May) and across 

the breeding season (early May to mid-June) may increase chances of detecting spadefoots in Wyoming. 

An evaluation of trawling to sample Wyoming’s non-wadeable rivers 

Travis Neebling, Wyoming Game and Fish Department, 3030 Energy Lane, Casper, WY 

82604, travis.neebling@wyo.gov 

Stephen Siddons, Wyoming Game and Fish Department, 528 S Adams St, Laramie, WY 

82070, stephen.siddons@wyo.gov 

Joe Skorupski, Wyoming Game and Fish Department, 2820 WY-120, Cody, WY 82414, 

joe.skorupski@wyo.gov 

Abstract: Trawling has long been used to effectively sample fish assemblages in both lentic and lotic 

habitats. Of particular interest to the Wyoming Game and Fish Department was the feasibility of using a 

dual-layer benthic trawl (i.e., modified-Missouri trawl) to sample small-bodied fishes in non-wadeable 

rivers, a historically under-sampled demographic. Although work is ongoing, in 2017, a modified-

Missouri trawl was used to sample the Bighorn River above Bighorn Lake, Wyoming. The trawl was also 

used in a gear comparison with backpack electrofishing and raft electrofishing on the North Platte River 

above Seminoe Reservoir, Wyoming. Initial results are very promising. On the North Platte River, the 

trawl sampled three species not sampled with the other gears, including Bigmouth Shiner (Notropis 

dorsalis), a Wyoming Species of Greatest Conservation Need. On the Bighorn River, the trawl sampled 

nearly 150 Sturgeon Chub (Macrhybopsis gelida), a Wyoming Species of Greatest Conservation Need 

and a species that hadn’t been detected in the Bighorn River since 2001. 

Quantifying ⁸⁷Sr/⁸⁶Sr temporal stability and spatial heterogeneity for use in 
tracking fish movement 

Lindsy Ciepiela, Wyoming Cooperative Fish and Wildlife Research Unit, University of 

Wyoming, Dept 3166 1000 E University Ave, lrciepie@gmail.com 

Annika Walters, U.S. Geological Survey, Wyoming Cooperative Fish and Wildlife 

Research Unit, University of Wyoming, Dept 3166 1000 E University Ave,  
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Abstract: Otolith microchemistry is a valuable tool for inferring fish movement. The accuracy and 

precision of inferred fish movement relies on describing spatial and temporal discreteness of 

environmental signatures. But the costly nature of sample collection often precludes the complete 

quantification of environmental signature temporal stability and spatial heterogeneity. We used 

repeated sampling to quantify temporal stability of ⁸⁷Sr/⁸⁶Sr and Bayesian ridge regression (BRR), a 

machine learning algorithm, to predict ⁸⁷Sr/⁸⁶Sr and quantify the spatial heterogeneity of ⁸⁷Sr/⁸⁶Sr across 

the Upper North Platte River Drainage, Wyoming. Additionally, we assessed the accuracy and precision 

of inferring fish movement using three scales of described spatial heterogeneity. We explained 86% of 

observed variation in ⁸⁷Sr/⁸⁶Sr using the BRR model and could predict ⁸⁷Sr/⁸⁶Sr throughout the basin 

with ± 0.00106 accuracy. Year to year variation in ⁸⁷Sr/⁸⁶Sr signatures ranged from 0.00007 to 0.00073 

(SD), while seasonal variation ranged from 0.00091 to 0.00134 (SD). Our results indicate BRR modeling 

techniques are a promising novel approach to modeling ⁸⁷Sr/⁸⁶Sr across a stream network. Additionally, 

describing spatial heterogeneity at finer spatial scales and incorporating temporal stability of ⁸⁷Sr/⁸⁶Sr 

increased the accuracy and decreased the precision of inferred fish movements. Robust inference of fish 

movement requires complete quantification of spatial heterogeneity and temporal variation in 

environmental signatures. 

Using eDNA to investigate native mussel distribution in eastern Wyoming 

Oliver Wilmot, Wyoming Natural Diversity Database, 1000 E. University-WYNDD, 

owilmot@uwyo.edu 

Lusha Tronstad, Wyoming Natural Diversity Database 

Stephen Siddons, Wyoming Game and Fish Department 

Beth Fitzpatrick, Landscape Genetics and Spatial Ecology Lab, University of Wyoming 

Melanie Murphy, Landscape Genetics and Spatial Ecology Lab, University of Wyoming 

Abstract: Freshwater mussels are declining worldwide due to impacts from invasive species, polluted 

aquatic ecosystems, reorganized fish faunas, overharvesting, damming streams and channelizing 

waterways. Seven mussel species are known to inhabit rivers and lakes of Wyoming, although little is 

known about these populations. Currently, none of the freshwater mussels in Wyoming are listed under 

the Endangered Species Act, but six species are Endangered in surrounding states. We are using 

environmental DNA (eDNA) to investigate the status and distribution of two apparently rare mussels in 

Wyoming. The Plain Pocketbook (Lampsilis cardium; PPM) is native to the North Platte River drainage in 

Wyoming and the last live PPM found in Wyoming was observed in the lower Laramie River in 2008. 

Only one other live PPM has been found in Wyoming in the Laramie River in 1917. The Giant Floater 

(Pyganodon grandis; GFM) is native to the Cheyenne and Belle Fourche River drainages in Wyoming. The 

distribution of GFM is not refined in Wyoming and only three live GFM have been documented since 

2008. eDNA can detect a species’ presence using trace amounts of genetic material filtered from water. 

We collected 197 samples from the North Platte River, Belle Fourche River, Powder River and Niobrara 

River drainages in 2017 to estimate where GFM and PPM may occur. We will target areas that showed 

evidence of mussel eDNA for surveys in 2018. Understanding the status of Wyoming mussels and 

monitoring their populations is critical to avoid declines and make informed management decisions. 
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Jeep in a Creek: Evaluating riparian OHV roads, effects to aquatic fauna, and 
restoration efficacy in a Central Rocky Mountain headwater stream 

Matthew Fairchild, Arapaho & Roosevelt National Forests, 2150 Centre Avenue, Bldg. E, 

Fort Collins, CO 80525, mfairchild@fs.fed.us 

Benjamin Swigle, Colorado Parks and Wildlife, 317 Prospect Road, Fort Collins, CO 

80525, ben.swigle@state.co.us 

Christopher Carroll, Arapaho & Roosevelt National Forests, 2150 Centre Avenue, Bldg. E, 

Fort Collins, CO 80525, christophercarroll@fs.fed.us 

Abstract: Off-highway vehicle (OHV) use is a primary threat to aquatic ecosystems in the western United 

States. Few studies have empirically quantified the impacts of OHV roads and the efficacy of OHV-

related restoration on aquatic habitats and biota. Using a controlled design, we quantified OHV road 

impacts in a Rocky Mountain stream, and evaluated the effects of restoration treatments by examining 

aquatic biota and physical habitat, before and after stream restoration treatments. We compared 

stream reaches with OHV road encroachment to similar, nearby reaches without roads (controls). 

Aquatic communities (invertebrates and fish), physical stream attributes, and riparian widths were 

measured and compared among reach type (i.e., control and OHV-affected/restored). Prior to 

restoration, abundance, biomass, and diversity of fish and invertebrate communities were reduced or 

altered in OHV-affected reaches when compared to control reaches, and physical habitat structure was 

simplified, which correlated well with biological shifts (e.g., loss of trout with absence of pools). 

Restoration included obliteration of riparian OHV roads and manipulation of stream features, including 

additions of large wood. Following restoration, many metrics of aquatic biota and physical habitat had 

recovered to levels similar to control reaches. Results provide insights that may aid in effective 

prevention approaches and restoration of similar sites. 

An overview of Three Species salvage and holding in southwest Wyoming 

Nick Hogberg and Matt Joki, Wyoming Game and Fish Department, 3030 Energy Lane 

Casper, WY 82604, nick.hogberg@wyo.gov 

Matt Joki, Wyoming Game and Fish Department, P.O. Box 36 Boulder, WY 82923, 

matt.joki@wyo.gov 

Abstract: Wyoming Game and Fish Department personnel have been working for several years to 

systematically remove non-native fishes from portions of the Green River drainage of southwest 

Wyoming, where they pose genetic and competitive threats to native Bluehead Sucker (Catostomus 

discobolus), Flannelmouth Sucker (Catostomus latipinnis), and Roundtail Chub (Gila robusta). Large-scale 

chemical treatments to remove non-native fishes must be preceded by efforts to collect native species 

from these streams and hold them until chemical renovations have been completed. For the past two 

years, salvaged fish from the Muddy Creek drainage have been transported to the East Fork Native 

Species Holding Facility near Boulder, Wyoming. The first of its kind in Wyoming, the facility was built in 

2012 for the sole purpose of housing salvaged native fishes until they could be reintroduced following 

non-native removals. The scope of this presentation will include an overview of the efforts to restore 

native species in southwestern Wyoming including collection and transportation techniques, a 
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description and history of the holding facility, and a summary of lessons learned and future challenges of 

moving and holding native fishes. 

Effectiveness of Light Traps for Detecting Razorback Sucker Larvae 

Catherine de Vlaming, Colorado State University, 200 W. Lake Street 1474 Campus 

Delivery, Fort Collins, CO, 80523, catdevlaming@gmail.com 

Kevin Bestgen, Colorado State University, 200 W. Lake Street 1474 Campus Delivery, Fort 

Collins, CO, 80523, Kevin.Bestgen@colostate.edu 

Abstract: Detection of endangered razorback sucker Xyrauchen texanus larvae by light traps is used to 

prompt flow releases to inundate Green River floodplain wetlands, habitat which may increase survival 

of those early life stages. However, little is known about the efficacy of light traps to capture or retain 

larvae. In the laboratory, we investigated effects of trap set time, release distance from trap, light 

presence, and turbidity on capture and retention rates of three early life stages of razorback sucker. 

Mean capture rate of mesolarvae (11-17 mm total length [TL]), the most commonly captured life stage 

in field sampling, was 86% (82-90%) over the various treatment effects. Capture rates of metalarval 

(mean = 42%, range 21-63%; 15-24 mm TL) and juvenile (mean = 24%, range 20-28%; 22-37 mm TL) life 

stages were lower. Retention rates were generally > 75% and increased to 97% for juveniles. 

Relationships between set time and distance on capture rates should be investigated, along with field 

testing. Light traps may be a useful gear to detect razorback sucker larvae in the wild and trigger flow 

releases from Flaming Gorge Dam. 

The cost of spawning: weight loss in Bluehead and Flannelmouth suckers 

Kevin Thompson, Colorado Parks and Wildlife, 2300 S Townsend Ave, Montrose, CO, 

81401, kevin.thompson@state.co.us 

Zachary Hooley-Underwood, Colorado Parks and Wildlife, 2300 S Townsend Ave, 

Montrose, CO, 81401, zginkco@gmail.com 

Kevin Rogers, Colorado Parks and Wildlife, PO Box 775777, Steamboat Springs, CO 

80477, kevin.rogers@state.co.us 

Summer Stevens, Colorado Parks and Wildlife, 2300 S Townsend Ave, Montrose, CO, 

81401, csstevens@outlook.com 

Abstract: Research on spawning runs of Bluehead Sucker Catostomus discobolus and Flannelmouth 

Sucker C. latipinnis in Cottonwood Creek offered an opportunity to handle over 9,000 fish captured 

using a picket weir and trap boxes in 2017. Cottonwood Creek is unusual as a spawning tributary 

because it is dry the majority of the year. Many of these fish carried PIT tags, injected either in previous 

years or in 2017, and were captured both immigrating and emigrating. We used data from 1,321 

Bluehead Suckers and 305 Flannelmouth Suckers. We evaluated weight loss in PIT-tagged spawning fish 

by species and sex, and examined relative weight values for the same fish as they immigrated and later 

emigrated. Relative weights were based on a published Ws equation for Flannelmouth Sucker, and a 

newly developed Ws equation for Bluehead Sucker. Average duration of Bluehead Sucker residency in 

Cottonwood Creek was about 29 d for females and 31 d for males, and for Flannelmouth suckers about 
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26 d for both sexes but slightly longer for males. Female Bluehead Suckers lost ±18% of their 

immigration weight (some of which was deposited as eggs), but even males lost ±12% of their 

immigration weight. Flannelmouth Suckers lost lesser percentages of immigration weight; ±16% for 

females and ±10% for males. Relative weight plots of paired immigration and emigration values visually 

demonstrate the reduced body condition of post-spawn suckers. Despite being a snowmelt-driven 

intermittent stream, Cottonwood Creek hosts a large spawning run of native suckers. This suggests that 

even stream channels that only carry water for a few months of the year may be important for 

completion of major life history events for native suckers in the Colorado River Basin. 

Vermillion Creek: A habitat of unanticipated importance for Colorado pikeminnow 
in the Green River 

Edward Kluender, Colorado State University Larval Fish Laboratory, 1474 Campus 

Delivery, Colorado State University, Fort Collins, Colorado, 80523, 

kluender@rams.colostate.edu 

Kevin Bestgen, Colorado State University Larval Fish Laboratory, 1474 Campus Delivery, 

Colorado State University, Fort Collins, Colorado, 80523, 

kevin.bestgen@colostate.edu 

Abstract: The northern extent of Colorado pikeminnow distribution in the Green has retracted by more 

than 185 kilometers as a result of closing Flaming Gorge Dam in 1963. Mainstem Green River water 

temperatures below the dam are now colder than pre-dam temperatures, and few Colorado 

pikeminnow have been documented between Flaming Gorge Dam and the Canyon of Lodore since that 

time, especially when flows were cold and stable. Increased use of the Green River in this reach by 

Colorado pikeminnow has been documented, despite suboptimal thermal and hydrological conditions, 

and may be a result of flow and water temperature recommendations to favor imperiled native fishes. 

Vermillion Creek, a small tributary to the Green River near Flaming Gorge Dam in Brown’s Park National 

Wildlife Refuge (BPNWR), is the focus of increased use by Colorado pikeminnow. The greatest numbers 

of Colorado pikeminnow in BPNWR have been captured there since 2011, prompting a PIT tag antenna 

study during 2017. We detected 75 individual Colorado pikeminnow, 11 native suckers, and 9 unknown 

individuals, comprising over 29,000 detections between 11 April and 13 July. Peak activity in Vermillion 

Creek occurred between 11 and 31 May, in terms of both total daily detections and daily number of 

individuals detected. Spring water temperatures in Vermillion Creek were warmer than those in the 

mainstem Green River, and similar to pre-dam mainstem temperatures. The mouth of Vermillion Creek 

is also anomalous in the reach during spring high flows because it provides a refuge from high-velocity 

main channel flows. Warm, low-velocity water as well as forage fish may be attracting Colorado 

pikeminnow to the creek. The large number of Colorado pikeminnow individuals observed in Vermillion 

Creek, the duration of their use immediately prior to spawning, and subsequent detection of nine of the 

same individuals near a known spawning location in the Yampa River indicate the creek provides key 

resources for prespawning conditioning and gamete development. Present-day Vermillion Creek is likely 

similar to pre-dam conditions in that reach of the Green River, and monitoring and protection of such 

habitats, including flows, throughout the basin may assist with recovery of Colorado pikeminnow. 
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Challenges in estimating demographic parameters of a large-river endangered 
fish, Razorback Sucker Xyrauchen texanus 

Koreen Zelasko, Larval Fish Laboratory, Department of Fish, Wildlife, & Conservation 

Biology, Colorado State University, Fort Collins, Colorado 80523, 

Koreen.Zelasko@ColoState.edu 

Kevin Bestgen, Larval Fish Laboratory, Department of Fish, Wildlife, & Conservation 

Biology, Colorado State University, Fort Collins, Colorado 80523, 

Kevin.Bestgen@ColoState.edu 

Gary White, Department of Fish, Wildlife, & Conservation Biology, Colorado State 

University, Fort Collins, Colorado 80523, Gary.White@ColoState.edu 

Abstract: Freshwater fishes are among the most endangered in the world and the life history and 

ecological requirements of most long-lived and endangered riverine fishes are poorly understood. 

Increased stocking of hatchery-reared Razorback Sucker Xyrauchen texanus and resultant increases in 

captures during sampling efforts for various other species prompted interest in estimation of population 

parameters. With Razorback Sucker capture data collected during Colorado Pikeminnow Ptychocheilus 

lucius abundance estimate sampling, 2011–2013, we used closed population robust design, multi-state 

models in Program MARK to estimate Razorback Sucker abundance, as well as survival, transition, and 

capture rates among three reaches of the Green River: upstream middle Green River, intermediate 

Desolation-Gray canyons, and downstream lower Green River. Only 5.3% of individuals in our dataset 

were captured more than once during the study, resulting in low capture probability estimates (mean: 

0.02, range: 0.002–0.056) and imprecise estimates of other parameters. Abundance estimates increased 

from 2006–2008 to 2011–2013 (likely a product of abundant stocking through time) but varied greatly 

among years, which was unexpected for a relatively long-lived fish. Survival estimates were most 

influenced by time at large from stocking to first capture during this study, with higher survival for those 

at large > 1 year. The effect supported results from our previous studies of stocked Razorback Sucker 

survival, which showed that fish stocked more recently had lower survival rates. Ultimately, recaptures 

of Razorback Suckers during Colorado Pikeminnow abundance estimation sampling in the Green River 

basin were inadequate to produce precise population parameter estimates. However, successful 

spawning by these stocked fish and survival to the juvenile life stage of wild-produced larvae have been 

documented. Thus, the potential for self-sustaining populations is increasing, and the need for precise 

and reliable parameter estimates to evaluate recovery efforts will be essential. 

Reintroduction of South Platte Greenback Cutthroat Trout to Rock Creek, Project 
Challenges and Barrier Design 

Brent Mefford, WildFish Engineering LLC, 1900 Hoyt St, Lakewood, Colorado 80215, 

bmefford.co@gmail.com 

Justin Terfehr, WWC Engineering, 611 Skyline Rd, Laramie, WY 82070 ·, 

jterfehr@wwcengineering.com 

Abstract: This talk is a follow up to a pre-project talk on fish barrier design presented at AFS CO/WY 

2017 meeting. In 2017 the Rock Creek Greenback Cutthroat reintroduction project moved rapidly from 
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planning to implementation. The first of two temporary barriers was completed and non-native fish 

were removed from about 4 miles of stream above the barrier. Lessons learned moving the project to 

construction will be discussed along with whirling disease issues and barrier design challenges 

confronted by a meadow location, agricultural use, and beavers. The design challenges resulted in a 

compact barrier design that is hydraulically and structurally efficient and easy to construct. The project’s 

second temporary barrier located on a tributary stream will be constructed in 2018 followed by a 

downstream permanent barrier scheduled for construction in 2019. 

Restoring Connectivity: Evaluating the Use of Rio Grande Sucker and Chub 
Through Redesigned Crossing Structures on the Baca National Wildlife 
Refuge 

Jason Kline, United States Fish and Wildlife Service, 134 Union Boulevard Lakewood, CO 

80228, pamela_sponholtz@fws.gov 

Cole Brittain, United States Fish and Wildlife Service, 307 N. Main St, Suite 2C Gunnison, 

CO 81230, cole_brittain@fws.gov 

Abstract: The Baca National Wildlife Refuge is home to an aboriginal population of Rio Grande sucker 

(Catostomus plebeius) and Rio Grande chub (Gila pandora). The lands that encompass the refuge started 

as a Spanish land grant, used mostly for cattle grazing beginning in 1860. Eventually bought by The 

Nature Conservancy and transferred to Fish and Wildlife Service, the 92,500 acre refuge contains 5 

perennial creeks, over 400 irrigational structures and diversions and complex water rights associated 

with the structures. In 2015, USFWS contracted SWCA Environmental Consultants to map these 

structures along with aquatic habitat around them, and identify potential fish passage issues on the 

refuge a. In 2016, SWCA began an extensive PIT tag monitoring program to document seasonal fish 

movement, potential fish passage issues on existing structures and to monitor the success of three 

stream restoration projects to replace perched culvert road crossings on the refuge. Evaluation of two 

new structures shows the successful passage of both C. plebeius and G. pandora in the 2017 irrigation 

season, and we provide insight to potential triggers for the movement and the importance of the 

restored connectivity of the Baca ditch irrigation system 

Habitat selection and movement of Stonecat in St. Vrain Creek 

Timothy D'Amico, Colorado State University, Colorado Cooperative Fish & Wildlife 

Research Unit, 1484 Campus Delivery Ft. Collins, CO 80525, 

twdamico@rams.colostate.edu 

Dana Winkelman, United States Geological Survey, Colorado Cooperative Fish & 

Wildlife Research Unit, 1484 Campus Delivery Ft. Collins, CO 80525, 

dana.winkelman@colostate.edu 

Boyd Wright, Colorado Parks & Wildlife, 317 W. Prospect Ft. Collins, CO 80526, 

boyd.wright@state.co.us 

Abstract: The ecology of Stonecat Noturus flavus is relatively unknown, especially at the western extent 

of its North American distribution. There are two Stonecat populations in Colorado, including a 
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population of particular interest in St. Vrain Creek, a transition zone stream running through the city of 

Longmont. The Stonecats in the St. Vrain are the only extant population in a Colorado transition zone 

stream. In addition to occupying a unique transitional habitat, the population is in an urban setting that 

is undergoing several modifications to reduce the potential impacts of flooding. Managers are 

concerned that proposed changes to the stream channel could have detrimental effects to Stonecat and 

other native fishes. Our study seeks to evaluate habitat preferences and movement of Stonecat to 

better understand the potential effects of instream channel modifications on this species. We have PIT 

tagged 682 Stonecats and are using a combination of static and mobile PIT tag antennae to characterize 

their habitat preferences and movement ecology over a 5.3 km long section of St. Vrain Creek. Initial 

analyses indicate that Stonecats can move long distances (up to 1.5 km) but most individuals are 

relatively sedentary, moving less than 100 meters. Stonecats appear to prefer riffle habitat at a depth of 

1.01 feet, flow of 0.29 meters per second and large substrate. Understanding Stonecat movement 

patterns and habitat preferences are crucial for upcoming stream restoration and management. 

The influence of nonnative species, connectivity, and a changing climate on 
Cutthroat Trout in the Southern Rocky Mountains: Implications for 
conservation. 

James Roberts, U.S. Geological Survey-Colorado Water Science Center, 2150 Centre 

Ave. Bldg. C, Fort Collins, CO 80526, jroberts@usgs.gov 

Kevin Rogers, Colorado Parks and Wildlife 

Matthew Zeigler, New Mexico Department of Game and Fish 

Kurt Fausch, Colorado State University 

Abstract: Within the Southern Rocky Mountains (SRM) native Cutthroat Trout (Oncorhynchus clarkii; CT) 

are currently found in a small fraction of their historical habitat. Many stressors have already influenced 

CT populations and emerging threats, such as climate change, are interacting with these legacy 

stressors. The current distribution of CT in the SRM includes mountain streams and lakes, which provide 

some refuge from the plethora of potential threats to the persistence of CT populations. Three of the 

most proximate and prominent threats to CT persistence in the SRM include nonnative specie, climate 

change, and reduced connectivity via fragmentation. These threats do not act in isolation and their 

combined influence makes predicting persistence of CT population in the SRM complex. For example, 

the thermal habitat of CT streams may benefit from observed and predicted warming patterns but small 

fragment size may make some populations more prone to the increased frequency of disturbance 

events. Threats from disturbance events could be alleviated by increasing the fragment size of these 

populations, but these increases in connectivity could increase the probability of nonnative invasions. To 

address the combined and complex influence of these multiple stressors we have created models that 

predict the probability of persistence for individual populations for two of the three CT sub-species 

native to the SRM. We present results from these analyses including the predicted changes in CT 

persistence probabilities across the SRM landscape. We use these results to discuss conservation 

strategies that focus on mitigating threats from these three prominent stressors to CT populations in the 

SRM. 
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Historical stocking: looking back to understand current native Yellowstone 
Cutthroat Trout Oncorhynchus clarkii bouvieri populations 

Brittany Nordberg, Department of Zoology and Physiology, Dept. 3166, 1000 East 

University Avenue, University of Wyoming, Laramie, WY, 82071, 

bnordberg18@gmail.com 

Elizabeth Mandeville, Department of Zoology and Physiology, Wyoming Cooperative 

Fish and Wildlife Research Unit, Department of Botany, Dept. 3165, 1000 East 

University Avenue, University of Wyoming, Laramie, WY, 82071, emandevi@uwyo.edu 

Jason Burckhardt, Wyoming Game and Fish Department, 2820 State Highway 120, 

Cody, WY, 82414, jason.burckhardt@wyo.gov 

Catherine Wagner, Department of Botany, Dept. 3165, 1000 East University Avenue, 

University of Wyoming, Laramie, WY, 82071, Catherine.Wagner@uwyo.edu 

Abstract: Native Yellowstone Cutthroat Trout Oncorhynchus clarkii bouvieri (YSC) populations are 

declining in the North Fork Shoshone River drainage in the Absaroka Mountains of northwest Wyoming. 

Recent YSC population declines are thought to be influenced by introgressive hybridization between 

native YSC and introduced Rainbow Trout Oncorhynchus mykiss. However, declines are also thought to 

be influenced by competitive interactions between YSC and other introduced salmonid species, such as 

Brook Trout Salvelinus fontinalis, which are potentially contributing to the exclusion of these native 

populations. Introductions of nonnative fish occurred as early as 1905. Between 1933 and 1999, there 

were a total of 16,677,909 fish stocked within this drainage, including native YSC and multiple other 

non-native salmonid species, including Snake River Cutthroat Trout Oncorhynchus clarkii behnkei, Brown 

Trout Salmo trutta, Lake Trout Salvelinus namaycush, Arctic Grayling Thymallus arcticus, and Mountain 

Whitefish Prosopium williamsoni. The purpose of this study was to use these 66 years of historical 

stocking records to examine specific salmonid species introductions to explore alternative explanations 

for why native YSC populations are rapidly declining. 

Factors affecting survival of hatchery reared Rainbow Trout fry in the wild 

Brian Avila, Colorado State University, Colorado Cooperative Fish and Wildlife Research 

Unit, Department of Fish, Wildlife and Conservation Biology, Colorado State 

University, 1484 Campus Delivery, Fort Collins, Colorado 80523, 

bavila@rams.colostate.edu 

Dana Winkelman, U.S. Geological Survey, Colorado Cooperative Fish and Wildlife 

Research Unit, Department of Fish, Wildlife and Conservation Biology, Colorado 

State University, 1484 Campus Delivery, Fort Collins, Colorado 80523, 

dana.winkelman@colostate.edu 

Eric FethermanColorado Parks and Wildlife, 317 W. Prospect Rd, Fort Collins, Colorado 

80523, eric.fetherman@state.co.us 

Abstract: Bacterial Coldwater Disease (BCWD), caused by the bactrium (Flavobacterium pyscropholum), 

is considered one of the most important salmonid pathogens in the world. BCWD can cause substantial 

economic loss to anglers, commercial producers and aquaculture. F. psychrophilum is ubiquitous in 



30 
 

aquatic environments and the most commonly used treatment in hatcheries is antibiotics. A potential 

problem treating F. psychrophilum with antibiotics is the development of antibiotic resistance that may 

reduce necessary short-term treatment options in the future. Another approach to managing BCWD is 

to prevent infection by practices such as: reducing stress, maintaining high water quality, and using a 

quality diets. One potential way to accomplish these management goals is to raise fish at lower density, 

thereby reducing stress, increasing water quality, and making potentially more expensive high quality 

diets a realistic option. We undertook a study to determine if hatchery rearing density and feed type 

affected Rainbow Trout survival after they had been stocked into a lake ecosystem. Rainbow Trout were 

raised for three months at two densities (high=1,400 fish/ft3 - 350 fish/ft3 and low=350 fish/ft3 - 87.5 

fish/ft3) and fed two commercially available feeds (Feed A and Feed B). Each treatment (4) had two 

replicates. Fish were tagged with passive integrated transponder (PIT) tags and stocked into Parvin Lake, 

Red Feathers, Colorado. Recaptures of tagged fish occurred every two weeks for two months. Recapture 

data indicates that apparent survival of stocked fish was higher for fish raised at low density in the 

hatchery but was not affected by feed type. Our results suggest that higher survival of Rainbow Trout 

raised at low density may alleviate the necessity of raising fish at high density. Such an approach would 

be a low-cost management alternative for mitigating stress and water quality. Future studies will 

examine the relationship between BCWD outbreaks and fish rearing density to evaluate if raising fish at 

lower density would be a valid management option for BCWD. 

Movement dynamics and survival of hatchery-reared Colorado River cutthroat 
trout post-stocking 

Alex LeCheminant, Department of Zoology and Physiology, Wyoming Cooperative Fish 

and Wildlife Research Unit, Dept. 3166, 1000 East University Avenue, University of 

Wyoming, Laramie, WY, 82071, alechemi@uwyo.edu 

Annika Walters, United States Geological Survey, Wyoming Cooperative Fish and 

Wildlife Research Unit, Department of Zoology and Physiology, Dept. 3166, 1000 East 

University Avenue, University of Wyoming, Laramie, WY, 82071, 

Annika.Walters@uwyo.edu 

Abstract: Native salmonids have recently experienced significant declines in distribution and abundance 

throughout the western United States. Colorado River cutthroat trout (CRC), have seen substantial 

reductions in abundance/geographic distribution within their native range. In Wyoming, interactions 

with non-native salmonids have been identified as a primary limiting factor via hybridization and 

resource competition. To mitigate the effects of non-native salmonids on CRC, fisheries managers often 

employ isolation/ translocation management strategies wherein, invasive sport fish are 

chemically/mechanically removed from a drainage of interest, a fish migration barrier is constructed 

excluding re-colonization, and CRC are reintroduced to the reclaimed system. Such strategies have been 

employed in LaBarge Creek Watershed (LCW), a tributary system to the upper Green River drainage 

located in western Wyoming. Despite successful removal of introduced salmonids and consistent 

stocking efforts since 2007, establishment and reproduction of hatchery reared CRC remains limited to 

date. We hypothesized that rearing history and stocking strategy, in conjunction with environmental 

characteristics present at stocking sites, are driving large scale, post-stocking emigration and/or 
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mortality events. To test this hypothesis, we PIT-tagged (Passive Integrated Transponder) 6,781 CRC 

representing 7 unique stocking/ rearing scenarios and released them throughout LCW from 2015-2016. 

Emigration was monitored using stationary PIT-tag antennas at the terminus of the treated watershed. 

Recapture events took place from 2016-2017 using mobile PIT-tag antennas and stationary PIT-antennas 

within the drainage (interrogation sites). Using a robust, mark-recapture approach, survival estimates 

were attained for each stocking/rearing treatment. Our data suggests that post-stocking success in LCW 

is limited by high mortality of site faithful individuals. Preliminary modeling of survival, further suggests 

survival estimates for all stocking/rearing scenarios remained low for 2016-2017. Increased 

understanding of factors influencing post-stocking success of CRC is imperative given their current status 

in addition to the high cost/ labor intensive nature of reintroduction projects. 

The effect of maternally-transferred selenium on the survival, hatch success and 
performance of Brown Trout fry 

Alex Townsend, Colorado State University department of Fish, Wildlife and Conservation 

Biology, 1474 Campus Delivery, Fort Collins, CO, 80523, atown@rams.colostate.edu 

Chris Myrick, Colorado State University department of Fish, Wildlife and Conservation 

Biology, 1474 Campus Delivery, Fort Collins, CO, 80523, chris.myrick@colostate.edu 

William Clements, Colorado State University department of Fish, Wildlife and 

Conservation Biology, 1474 Campus Delivery, Fort Collins, CO, 80523, 

william.clements@colostate.edu 

Abstract: Colorado has many geologic sources of selenium that are transported into aquatic systems via 

natural and anthropogenic activities such as weathering, erosion, sediment transport, irrigation of 

selenium-rich soils and mining. High concentrations of selenium in fish diets can have a negative 

response on reproduction. Maternally-transferred selenium may cause low survival rates and 

deformities in fish eggs and larvae. These endpoints have been studied for several salmonid species, 

however few data are available on the effects of maternally-transferred selenium on sub-lethal fitness 

measures such as the ability to react to and escape predation, thermal tolerance and oxygen tolerance. 

Furthermore, few studies have analyzed selenium concentrations in multiple trophic compartments 

simultaneously with fish samples. We are investigating the effects of maternally-transferred selenium on 

fish reproduction and the movement of selenium through various food web compartments. In the fall of 

2016 and 2017 Brown Trout (Salmo trutta) from 10 locations in Colorado were collected to assess their 

reproductive success and fitness of offspring. Eggs were fertilized streamside before being transported 

to the CPW Aquatic Toxicology Laboratory in Fort Collins, CO where they were reared to the swim-up 

stage. Hatching success, survival to swim-up, fast-start response, critical dissolved oxygen minima and 

critical thermal maxima were evaluated for eggs spawned from each individual fish. Muscle and egg 

tissue samples from each female fish were analyzed for total selenium with inductively coupled plasma – 

mass spectrometry (ICP-MS). At each location samples of water, sediment, periphyton and invertebrates 

(environmental Se) were taken and analyzed for total selenium with ICP-MS. We intend to analyze the 

relationship between maternal selenium concentrations and the responses of their offspring as soon as 

the tissue analysis is complete. Additionally, the environmental selenium concentrations are being used 

to evaluate the movement of selenium through a relatively simple aquatic food web. 



32 
 

Stakeholder Driven Design Considerations and Project Success 

Ron Koth, Barr Engineering Co., Barr Engineering, 122 S. Berry Pine Rd., Rapid City, SD 

57702, rkoth@barr.com 

Jeff Weiss, Barr Engineering Co., 4300 MarketPointe Drive, Minneapolis, MN 55435, 

JWeiss@barr.com 

Abstract: Every project has multiple stakeholders that help create a unique set of constraints and 

objectives for each project. These constraints and objectives include but are not limited to items such as 

habitat creation, design approach, stabilization methods, property/right-of-way limitations, and future 

maintenance needs. Occasionally, objectives from different stakeholders are in direct contrast with each 

other. This presentation will explore the stakeholder involvement process and means to balance 

competing objectives. 

Stream Restoration for Native, Nonsalmonid Fishes 

Ashley Ficke, GEI Consultants, Inc., 2625 Redwing Dr., Suite 370, Fort Collins, CO, 80526, 

aficke@geiconsultants.com 

Abstract: Linking geomorphic features to fish habitat quality is essential to successful stream 

restoration. While much work has been dedicated to accomplishing this for salmonids, other fishes 

native to the Rocky Mountain Region have received far less attention. This is true for two reasons. First, 

salmonid habitat requirements have been reasonably well-defined by 100-plus years of field and 

laboratory research. Second, many other fishes in the Rocky Mountain Region live in foothills streams, 

which are highly modified by human land use, particularly in Colorado. This complicates attempts to 

identify critical habitat features due to a lack of “reference” streams with intact habitat and native fish 

assemblages. Despite these challenges, many laboratory and field studies have focused on fishes native 

to the foothills and Great Plains in the last 20 years. The results of these studies provide clues for 

incorporating native fish habitat elements into stream restoration projects. Because of the limitations 

mentioned above, the best approach towards stream restoration for non-salmonid Rocky Mountain 

fishes involves integrating applicable results while treating individual stream restoration projects as field 

experiments. 

Stream restoration on Medicine Lodge Creek, Wyoming 

Laura Burckhardt, Wyoming Game and Fish Department, 2820 State Highway 120, 

Cody, Wyoming, 82414, laura.burckhardt@wyo.gov 

Abstract: Medicine Lodge Creek, located in northcentral Wyoming, has high fisheries, wildlife and 

cultural resource significance in Wyoming. A section of Medicine Lodge Creek, located on Wyoming 

Game and Fish Commission owned property and within the Medicine Lodge State Park, has experienced 

significant anthropogenic channel instabilities for at least 40 years. This section the stream channel and 

floodplain is laterally and horizontally confined by one bridge, by road and trail development, and 

development and maintenance of two irrigation diversion dams. In the 1970s, the Wyoming Game and 

Fish Department documented that the majority of the stream habitat damage had been caused by 

instream bulldozer work at the two irrigation diversions. The WGFD repaired the channel degradation 
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across 0.8 miles of stream using natural channel design. Year-round fish passage was restored, and a 

stable stream channel was constructed which allows for sediment transport, floodplain connectivity and 

fisheries habitat. During this presentation, the impairments of the stream, the goals, and the restoration 

approach will be discussed. The necessary planning, stakeholder coordination, and permitting required 

to construct a restoration project while protecting a culturally sensitive archeological site, State Park 

aesthetics, sage-grouse core area, and instream flow and irrigation water rights, will be discussed. 

Beaver Dam Analogues, a Wyoming Perspective 

Betsy Morgan, Wyoming Game and Fish Department, 260 Buena Vista Drive, Lander, 

Wyoming, 82520, elizabeth.morgan@wyo.gov 

Amy Anderson, Wyoming Game and Fish Department, 260 Buena Vista Drive, Lander, 

Wyoming, 82520, amy.anderson@wyo.gov 

Keith Schoup, Wyoming Game and Fish Department, 3030 Energy Lane, Casper, 

Wyoming, 82604, keith.schoup@wyo.gov 

Abstract: In recent years, land managers have focused on addressing stream and riparian habitat 

degradation using simple and low-cost restoration alternatives. One technique uses man-made 

structures, called beaver dam analogues (BDAs), to mimic the ecological benefits of natural beaver dams 

(e.g., improving floodplain connectivity, attenuating sediment and flood energy, raising the local water 

table). Several resources (handbooks, academic papers, etc.) emphasize the benefits of these simple 

restoration alternatives and tout their utility across the West; however, commentary on the practical 

implementation of projects at a state-specific level is often lacking. An overview of two BDA projects 

headed by the Wyoming Game and Fish Department is provided. The first project was constructed from 

2014 to 2015 and used structures similar to BDAs to facilitate sediment storage in Bolton Creek, an arid 

and incised tributary to the North Platte River. The second BDA project was constructed in 2017 to 

improve riparian vegetation composition and floodplain connectivity on a spring-fed, mid-elevation 

stream near Jeffrey City, Wyoming. Both projects illuminate the less telling aspects of BDA projects, 

including federal and state permitting regulations, monitoring requirements, and the challenges 

associated with implementing a simple, yet relatively undocumented technique in degraded and 

unstable systems. The insights gained through these and other efforts may help streamline future BDA 

projects and ease their use as an accessible restoration alternative across Wyoming. 

Effects of a large-scale habitat enhancement project on Largemouth Bass feeding 
and growth in Grand Lake, Texas 

Chance Kirkeeng, Wyoming Game and Fish Department, 528 S. Adams Street, Laramie, 

WY, 82070, chance.kirkeeng1@wyo.gov 

Brian Graeb, Department of Natural Resource Management, South Dakota State 

University, NPB138 Box2140B, Brookings, SD 57007, brian.graeb@sdstate.edu 

Abstract: The quality of habitat, or the environment suitable for an organism to survive and reproduce, 

is often described by the type of features present and the quantity and condition of such features. 

Habitats in many ecosystems are declining and the loss of important habitats likely affects the success of 
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organisms reliant upon those features. Habitats in reservoir ecosystems are especially at risk because 

aging processes cause reservoir habitats to degrade at quicker rates than habitats in other ecosystems. 

Habitat enhancement projects are commonly used to combat the effects of aging reservoirs but the 

benefits of these management actions to sport fish populations are poorly understood. We evaluated 

the effects of a large-scale habitat enhancement project on Largemouth Bass feeding and growth in an 

aging reservoir in eastern Texas. Largemouth Bass growth rates increased following the addition of 

structural habitat and is predicted to result in an extra 4.7 inches (TL) of growth by age 5. Largemouth 

Bass diets (calculated as mean percent composition by wet weight) did not change following the 

addition of structural habitat, but often included large amounts of fish. Increased consumption rates by 

Largemouth Bass following the addition of structural habitat may explain changes in Largemouth Bass 

growth; however. Habitat enhancement projects, such as adding structural features, may increase 

production of top predator sport fish populations by providing environmental conditions favorable for 

foraging that facilitates increases in growth. 

In transition: downstream proliferation of Brown Trout in the transition zone of 
the South Platte Basin, Colorado 

Jacob Ruthven, University of Wyoming, Department of Zoology and Physiology, 3214 

Twin Wash Square, Fort Collins, Colorado, 80528, jake_ruthven@hotmail.com 

Kyle Battige, Colorado Parks and Wildlife, 317 West Prospect Rd., Fort Collins, Colorado, 

80526, kyle.battige@state.co.us 

F. Boyd Wright III, Colorado Parks and Wildlife, 317 West Prospect Rd., Fort Collins, 

Colorado, 80526, boyd.wright@state.co.us 

Abstract: The South Platte River Basin of Colorado is comprised of several tributary streams that 

originate at high elevations near the continental divide, and flow east, eventually emptying into the 

South Platte River along the eastern plains. These streams exhibit longitudinal changes in water 

temperature and habitat that become most evident as they exit the foothills of Northern Colorado. Such 

stream segments are known as transition zones, where water temperatures and substrate types shift 

from cold to warm, and from larger boulders to finer sand, respectively. This diverse array of habitat 

historically featured some of the greatest species diversity in the basin, including warm water, cold 

water, and transition zone obligate species. Over the course of the past decade, non-native Brown Trout 

(Salmo trutta) have become more prevalent in the transition zones of these streams. We use historic 

and current data from the Poudre River, St. Vrain Creek, and South Boulder Creek, Colorado to 

demonstrate that the distribution and abundance of Brown Trout in these transition zones has 

increased. In addition, we discovered evidence of natural reproduction and subsequent recruitment in 

these transition zones. Our findings suggest that Brown Trout populations have expanded into transition 

zones, where they pose potential challenges for fishery managers. 

Stream food web expansion in response to changing environmental conditions 

Bryan M Maitland, University of Wyoming, Program in Ecology and Dept. Zoology & 

Physiology, 1000 E University Ave., University of Wyoming, Laramie, WY, 82070, 

bmaitlan@uwyo.edu 
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Frank Rahel, University of Wyoming, Program in Ecology and Dept. Zoology & 

Physiology, 1000 E University Ave., University of Wyoming, Laramie, WY, 82070, 

frahel@uwyo.edu 

Abstract: Food webs world-wide are being altered in response to human impacts such as climate change 

and the spread of non-native species. Understanding how emergent properties of food webs (e.g., 

community niche breadth and overlap) change in response to environmental conditions is necessary for 

predicting the effects of human alterations on species and ecosystems. The composition of fish 

communities varies along longitudinal stream gradients, but little is known about how ecological 

function within communities varies along these environmental gradients and across spatial scales. We 

assessed structural and functional variation in the fish compartment of food webs along upstream-

downstream longitudinal stream gradients in Rocky Mountain - Great Plains streams. We generated a 

composite predictor variable representing longitudinal gradients in four Wyoming streams using PCA 

based on in-stream and GIS-derived environmental data. We calculated structural metrics (i.e., 

assemblage composition, consumer richness, and density) and used stable isotope analysis to estimate 

community-level dietary niche breadth overlap. Non-native salmonids and centrarchids dominate 

upstream and downstream reaches, respectively, with native cyprinids and catostomids predominantly 

observed in mid-gradient reaches. Generalized linear models revealed fish species richness, but not fish 

density, is positively related to the longitudinal gradient. With respect to food webs, preliminary data 

suggest community trophic niche expansion moving downstream, with concomitant decreases in within-

community trophic niche overlap. These findings show the longitudinal gradient has a complex effect on 

aquatic food webs; it constrains consumer diversity and affects species' niche breadth, with implications 

for niche partitioning and thus species co-occurrence. Assessing this variation is important for stream 

restoration and conservation strategies. 

Evaluating wastewater effluent exposure in wild fishes using insights from 
laboratory and wild populations 

Jordan Anderson, Colorado Cooperative Fish and Wildlife Research Unit, 1484 Campus 

Delivery, Fort Collins, CO, 80523, jrdn86@gmail.com 

Dana Winkelman, United States Geological Survey, 1484 Campus Delivery, Fort Collins, 

CO, 80523, dana.winkelman@colostate.edu 

Alan Vajda, University of Colorado - Denver, Department of Integrative Biology Campus 

Box 171, P.O. Box 173364, Denver, CO, 80217, alan.vajda@ucdenver.edu 

Aaron Jastrow, United States Environmental Protection Agency, 536 S. Clark St. M1-10C, 

Chicago, IL, 60605, jastrow.aaron@epa.gov 

Abstract: Complex chemical mixtures in effluents below municipal wastewater treatment plants 

(WWTPs) are difficult to assess and their effects on organisms are poorly understood. In the South Platte 

River basin in Colorado, estrogenic impacts from treated municipal wastewater have been observed, but 

there is limited data about the consequences of estrogen exposure for wild organisms. Our goal was to 

evaluate several species of wild fish for evidence of estrogen exposure and to determine if the effects 

observed in laboratory raised Fathead Minnow (FHM, Pimephales promelas) caged in wastewater were 



36 
 

similar to those observed in wild fish populations. To accomplish this goal, we placed ten laboratory 

raised male FHM in cages both upstream and downstream of WWTP effluents for one week, and then 

euthanized them, and extracted their livers for Vitellogenin (Vtg) analyses. The presence of Vtg is a 

common biomarker for estrogen exposure in male fish, and Vtg presence was determined using qPCR. 

We also captured wild fish species (Catostomus commersonii, Rhinichthys cataractae, and FHM) at the 

WWTPs where we caged FHM, and measured Vtg protein in wild fish blood plasma using ELISA. Finally, 

we caged wild FHM at the same locations in which we caged laboratory raised FHM and measured Vtg 

production. Analysis for wild fish Vtg data is ongoing, but our initial results indicate that wild FHM 

captured at the caging sites did not express similar levels of Vtg as their caged laboratory raised 

counterparts. Additionally, caged wild FHM expressed more Vtg than unconfined wild FHM, but less Vtg 

than the laboratory raised FHM caged at the same spot downstream of the WWTP effluent. Our results 

indicate that the response of Vtg production in laboratory raised FHM is more sensitive to estrogen 

exposure than Vtg production in wild FHM, demonstrating that wild FHM seem to be acclimated or 

adapted to living in WWTP effluent compared to the naïve laboratory population. These results have 

consequences for the potential inferences being made between laboratory and wild populations and 

indicates that more research needs to be done to understand the differences between wild and 

laboratory raised populations. 

Predicted changes to stream fish assemblages with climate change along the 
Rocky Mountain-Great Plains ecotone of the North Platte River 

Mark Kirk, University of Wyoming, Department of Zoology and Physiology, University of 

Wyoming, Laramie, WY, 82071, kirkma18@gmail.com 

Frank Rahel, University of Wyoming, Department of Zoology and Physiology, University of 

Wyoming, Laramie, WY, 82071, frahel@uwyo.edu 

Abstract: One of the most frequently documented responses to climate change are the range shifts of 

organisms to higher elevations with climate warming. Such shifts should be expected for stream fishes, 

which often are constrained in their upstream and downstream limits by temperature. We used species 

distribution models to predict how stream fish assemblages will change along the Rocky Mountain-Great 

Plains continuum in response to climate warming. We evaluated the potential for distribution changes 

of 22 fish species at 670 sites in the North Platte River basin of southeastern Wyoming based on 

increased air temperatures. Two cold-water species, brook trout and brown trout, exhibited significant 

retractions at their downstream edge. However, a retraction at the downstream edge of brown trout 

was mediated by an expansion at their upstream edge. Many warm-water species were predicted to 

exhibit upstream range expansions, including two non-native centrarchid species (smallmouth bass and 

green sunfish) that can have negative impacts on native species through antagonistic interactions. There 

were also many warm-water species that had no predicted range expansions at their upstream edge, 

suggesting that environmental factors other than temperature are already limiting the distribution of 

these species. The range expansions of many species to new upstream habitats would result in an 

increase of local diversity and altered assemblage structure at many sites, which could have profound 

impacts on ecosystem function. Our results provide an important baseline evaluation for how we might 

expect Great Plains and Rocky Mountain fish assemblages to be altered with climate change. 



37 
 

Influence of Habitat Type on Gill Lice Infection Rates between Two Trout Species 

Estevan Vigil, Colorado State University, 0722 South County Road 1 East, Monte Vista, 

CO, 81144, estevan.vigil@state.co.us 

Dana Winkelman, Colorado State University, 201 JVK Wagar Building, 1484 Campus 

Delivery, Fort Collins, CO 80523-1484, Dana.Winkelman@colostate.edu 

Chris Myrick, Colorado State University, 235 Wagar Building, Fort Collins, CO, 80523, 

Chris.Myrick@colostate.edu 

George Schisler, Colorado Parks and WIldlife, 317 W. Prospect Rd, Fort Collins, CO, 

80526, George.Schisler@state.co.us 

Abstract: The Gill lice species Salmincola californiensis is an external parasitic copepod that targets 

primarily salmonid fishes and has been found on multiple species in waters across the state of Colorado. 

S. californiensis is known to infect all fish species belonging to the genus Oncorhynchus, however the 

susceptibility of individual species in unknown. Gill lice infect salmonid populations in both lentic and 

lotic systems but the effect of habitat on infection rates has never been investigated. We conducted a 

field study comparing the susceptibility of Rainbow Trout and Rio Grande Cutthroat Trout to gill lice 

infection. Infection rate of gill lice was also compared among four habitat types, littoral, pelagic, inlet, 

and outlet. Understanding the differences in susceptibility to gill lice infection and the role habitat plays 

may help fisheries managers mitigate the negative effects of gill lice infestations. 

Habitat use and body temperature influence Boreal Toad disease risk in western 
Wyoming 

Gabe Barrile, Wyoming Cooperative Fish and Wildlife Research Unit, Department of 

Zoology and Physiology, University of Wyoming, 709 E Ivinson St Apt 40, Laramie, WY, 

82070, gbarrile@uwyo.edu 

Anna Chalfoun, US Geological Society, Wyoming Cooperative Fish and Wildlife 

Research Unit, Department of Zoology and Physiology, University of Wyoming 

Annika Walters, US Geological Society, Wyoming Cooperative Fish and Wildlife 

Research Unit, Department of Zoology and Physiology, University of Wyoming 

Abstract: Emerging infectious diseases pose a significant threat to global biodiversity. Batrachochytrium 

dendrobatidis (Bd), an emerging fungal pathogen primarily affecting amphibians, is of particular concern 

because it has caused severe population declines and several extinctions in amphibian populations 

worldwide. Prior research has stressed the importance of host body temperature and environmental 

conditions on Bd prevalence; however, it remains unclear how host behavior (e.g., habitat use) 

influences body temperature, ultimately affecting Bd growth. To better understand the link between 

amphibian behavior, host thermal biology, and disease risk, we examined the influence of individual 

habitat use and body temperature on Bd infection rates in boreal toads (Anaxyrus boreas boreas). In the 

summer months of 2015 and 2016, we used radio-telemetry to study the habitat use of adult boreal 

toads (n=100) on the Bridger-Teton National Forest in western Wyoming. In a subset of toads (n=42), we 

recorded body temperature during each tracking event and swabbed each individual for Bd on five 

separate occasions to develop a disease history through time. Warmer body temperatures significantly 
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decreased the probability of Bd infection, particularly when body temperatures exceeded 25°C. Toads 

that used habitats with low shrub cover and high sedge cover had significantly higher body 

temperatures and these habitats were associated with a lower probability of Bd infection. We 

demonstrate that individual habitat use can influence disease risk, with strong support that body 

temperature acts as the mechanism to lower infection probability. Identifying habitats that lower 

disease risk will provide valuable information to several agencies working to improve management of 

boreal toad populations in Wyoming. More broadly, by developing a better understanding of how 

habitat influences body temperature and ultimately amphibian-Bd interactions, our results will help 

inform amphibian conservation worldwide. 

Spatial and temporal variability in the effects of wildfire and drought on thermal 
habitat for Lahontan Cutthroat 

Luke Schultz, Wyoming Game and Fish, PO Box 850, Pinedale, WY 82941, 

luke.schultz@wyo.gov 

Abstract: Meteorological drought can influence stream hydrology and have important ecological 

consequences. We studied how drought and an associated stressor, wildfire, influenced stream flow 

permanence and thermal regimes in a Great Basin stream network of western North America. A 

network of data loggers was installed throughout this watershed in 2014, and we used 4 additional sites 

that were installed in 2012, prior to a fire that burned nearly the entire watershed. Of 73 stream reaches 

classified as perennial, only 51 contained surface water during logger installation in 2014. We observed 

2-4°C increases in maximum daily stream temperature relative to an unburned control in the month 

following the fire; effects (elevated up to 6.6°C) appeared to persist for at least one year following the 

fire. When observed August mean temperatures in 2015 (the peak of regional drought) were compared 

to those predicted by a regional stream temperature model, we observed deviations of -2.1°-3.5°. The 

model under-predicted and over-predicted August mean by >1°C in 54% and 10% of sites, respectively; 

deviance from predicted was negatively associated with elevation. The combination of drought and 

post-fire conditions in the watershed appeared to restrict thermally-suitable habitat for Lahontan 

cutthroat trout (Oncorhynchus clarkii henshawi) across this watershed. 

Response to climate change varies by river morphology and fish zonation 

Dan Gibson-Reinemer, Illinois Natural History Survey, 4 S. Chamisa Dr., Santa Fe, NM 

87508, danielkgr@gmail.com 

Frank Rahel, University of Wyomingfrahel@uwyo.edu 

Andrew Casper, Shedd Aquarium 

John Chick, Illinois Natural History Surveychick@illinois.edu 

Ryan Fitzpatrick, Colorado Parks & Wildliferyan.fitzpatrick@state.co.us 

Kristen Bouska, USGS 

Abstract: Rapidly warming temperatures are causing changes in fundamental aspects of fish ecology. 

However, temperature increases may cause different responses depending on the characteristics of the 

habitat and the species that occur there. Here, we contrast the response of river fishes to climate 
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change in high gradient rivers of the Mountain West and low gradient rivers in the Upper Midwest. 

Whereas range shifts may be characteristic of assemblages with pronounced fish and habitat zonation, 

changes in the abundance and size distribution may be more characteristic of climate change in larger 

rivers. We discuss how these contrasting responses may affect fisheries ecology and management in the 

Mountain West. 

Spatial and temporal environmental variability drives species diversity: assessing 
the influence of wetland permanence and stochasticity on amphibian richness 
and abundance 

Melanie Murphy, Department of Ecosystem Science and Management/Program in 

Ecology, University of Wyoming, Artic Institute, 2140 Koyukua, PO Box 757000, 

Fairbanks, AK, 99775, gabrielsenc@gmail.com 

Melanie Murphy, Department of Ecosystem Science and Management/Program in 

Ecology, University of Wyoming, 1000 University Ave, Laramie, Wy 82070, 

melanie.murphy@uwyo.edu 

Jeffrey Evans, The Nature Conservancy, Fort Collins, CO 80524, jeffrey_evans@tnc.org 

Abstract: Understanding the influence of spatial and temporal heterogeneity on species diversity across 

scales is a critical gap in ecology. Wetlands are dynamic landscape components that vary in permanence 

across space and time, and provide diverse habitat for species with distinct ecological requirements. We 

integrated remotely sensed predictions of wetland permanence with environmental DNA analyses to 

generate insights on the role that multi-scale spatial and temporal factors play in driving species 

diversity. We used linear mixed effects models to determine the influence of wetland permanence and 

variability in permanence on the occurrence and abundance of three co-occurring amphibians in the 

Plains and Prairie Pothole Region, USA: boreal chorus frogs (Pseudacris maculata), northern leopard 

frogs (Lithobates pipiens), and barred tiger salamanders (Ambystoma mavortium). We tested 

hypotheses regarding the influence of wetland permanence and variability on species richness and 

abundance across two separate spatial (wetland, landscape context), and temporal (single time point, 

across time) scales. We found that higher richness was best estimated by lower wetland permanence 

and higher variability in wetland permanence across both spatial and temporal scales. However, the 

influence of wetland permanence and variability on abundance varied by species and across spatial and 

temporal scales, suggesting that species responses may differ due to distinct life histories and habitat 

requirements. Abundances of chorus frogs and leopard frogs were best estimated by lower wetland 

permanence and higher variability in permanence across scales, though the effect was weaker for 

leopard frogs. Across scales, tiger salamander abundance was least influenced by wetland permanence 

of the three species, but positively related to variability in wetland permanence. These findings will 

enhance efforts to characterize species diversity across ecological gradients and are particularly relevant 

in highly dynamic landscapes in light of projected climate change. 
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Population genetic structure in clupeids from Lake Tanganyika and implications 
for fisheries management 

Catherine Wagner, Botany Department and Biodiversity Institute, University of Wyoming, 

1000 E University Ave, Laramie, WY, 82071, catherine.wagner@uwyo.edu 

Julian Junker, Department of Fish Ecology and Evolution, EAWAG Swiss Federal Institute 

of Aquatic Science and Technology, Center for Ecology, Evolution & 

Biogeochemistry, CH-6047 Kastanienbaum, Switzerland,  

Peter McIntyre, Center for Limnology, University of Wisconsin, Madison, Wisconsin 53706 

USA,  

Ole Seehausen, 1Department of Fish Ecology and Evolution, EAWAG Swiss Federal 

Institute of Aquatic Science and Technology, Center for Ecology, Evolution & 

Biogeochemistry, CH-6047 Kastanienbaum, Switzerland,  

Ismael Kimirei, Tanzania Fisheries Research Institute (TAFIRI) 

Jessica Rick; Program in Ecology, University of Wyoming 

Abstract: The pelagic fish of Lake Tanganyika, East Africa, are an important food source for the people 

living at its shores. Six endemic fish species make up the majority of the pelagic fish community, and 

these species are also the main contributors to the total annual fishery harvest. However, pelagic mixed 

fish stocks are notoriously difficult to manage, and part of this challenge lies in identifying 

demographically independent populations as management units. Additional complexity may arise if 

population structure differs among species that are harvested simultaneously. We are using genome-

wide data to assess genetic structure in two endemic species of clupeids, Stolothrissa and Limnothrissa. 

Stolothrissa appear to exhibit little population genetic structure over hundreds of kilometres. In 

contrast, Limnothrissa have multiple genetically divergent populations, but these populations are not 

spatially segregated. These genetic analyses represent a key first step in understanding the genetic 

structure of these harvested species. 

Kendall Warm Springs Dace: An Introduction 

Kate Olsen, United States Forest Service, PO Box 220, Pinedale, WY 82941, 

kholsen@fs.fed.us 

Abstract: In the Upper Green watershed, located roughly between Pinedale and Dubois, Kendall Warm 

Springs lies at the southern end of the Greater Yellowstone Ecosystem. The warm waters of this small 

section of stream encompass the entire habitat of the Kendall Warm Springs Dace Rhinichthys osculus 

thermalis. Kendall Warm Springs Dace speciated from Speckled Dace Rhinichthys osculus 10,000-15,000 

years ago, after the last glaciers receded from the valley. Travertine deposits from the warm, mineral 

spring water confine this endemic species in approximately 300 yards of stream, separating it from the 

Green River by a 15 foot waterfall. With such a small range, the Kendall Warm Springs Dace is inherently 

vulnerable. The species was listed as Endangered under the Endangered Species Act in 1970 and is the 

only Endangered fish species that resides solely in the state of Wyoming. The thermal characteristics of 

this small spring are cool enough to support fish species, but much warmer than the Green River below. 

Over the past 20 years, researchers and biologists have undertaken a study on the relative abundance of 
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the species, and results have shown a significant decline since the mid-1990s. At this time, the Forest 

Service and our partner agencies, including the Fish and Wildlife Service and the Wyoming Game and 

Fish Department, are working together to implement the species recovery plan. We are also 

investigating the potential causes of the decline in relative abundance over the past few decades. This is 

an opportunity to provide fisheries professionals of Colorado and Wyoming an introduction to this rare 

species, and hopefully initiate broader conversations on their management and conservation. 

PIT tag expulsion in a small-bodied native catfish 

Timothy D'Amico, Colorado State University, Colorado Cooperative Fish & Wildlife 

Research Unit, 1484 Campus Delivery Ft. Collins, CO 80252, 

twdamico@rams.colostate.edu 

Tyler Swarr, Colorado State University, 1474 Campus Delivery Ft. Collins, CO 80252, 

tyler.swarr@rams.colostate.edu 

Dana Winkelman, United States Geological Survey, Colorado Cooperative Fish & 

Wildlife Research Unit, 1484 Campus Delivery Ft. Collins, CO 80525, 

dana.winkelman@colostate.edu 

Chris Myrick, Colorado State University, 1474 Campus Delivery Ft. Collins, CO 80525, 

chris.myrick@colostate.edu 

Abstract: Members of the freshwater catfish family Ictaluridae are capable of trans-intestinal expulsion 

of foreign bodies through three steps: adhesion, migration and passage. Studies have shown that 

internally implanted tags used for marking catfish can be shed through this expulsion process. We are 

currently implanting PIT tags to examine movement and survival in wild stonecat populations Noturus 

flavus. We were concerned that trans-intestinal expulsion and subsequent tag expulsion would bias 

movement and survival estimates in the field. Therefore, we evaluated tag expulsion rates in a 

laboratory setting to assess potential tag loss. PIT tags were surgically implanted into the peritoneal 

cavity of Stonecats ranging from 81mm to 203mm through an incision closed with a single Braunamid 

suture. One hundred fifty seven fish were used in the experiment over 120 weeks. Based on our best 

multi-state mark recapture model, we estimated weekly probability of weekly tag expulsion across all 

tag types to be 0.0018 (95% CI 0.0016-0.002) after 120 weeks. Our best model included the covariates 

age, cohort (a proxy measure for technician experience with tagging), fish length, and tag type as well as 

the interaction between fish length and tag type. We also analyzed the individual effect of each of these 

covariates on tag expulsion. Results will be used to inform survival and movement estimation as well as 

habitat selection in our field study. 

Effects of Non-native Predatory Fish on Hornyhead Chub in the Laramie River 

Brian Hickerson, Wyoming Cooperative Fish and Wildlife Research Unit, Department of 

Zoology and Physiology, University of Wyoming, Dept. 3166, 1000 East University 

Avenue, University of Wyoming, Laramie, WY, 82071, bhicker1@uwyo.edu 
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Annika Walters, U.S. Geological Survey, Department of Zoology and Physiology, 

University of Wyoming, Dept. 3166, 1000 East University Avenue, University of 

Wyoming, Laramie, WY, 82071,  

Abstract: Nonnative predatory fish can have substantial negative effects on the abundance and 

distribution of native fishes through predation and competition. Species of conservation concern with 

limited distributions may be particularly vulnerable to effects of nonnative predators. We examined the 

effects of four nonnative predatory fish; Brown Trout Salmo trutta, Rainbow Trout Oncorhynchus 

mykiss, Brook Trout Salvelinus fontinalis and Smallmouth Bass Micropterus dolomieu, on Hornyhead 

Chub Nocomis biguttatus populations at 42 sites in the Laramie River in 2016 and 2017. Abundance of 

Hornyhead Chub declined with increasing abundance of nonnative predators, especially for Smallmouth 

Bass. In addition, the probability of Hornyhead Chub occurrence dropped drastically when Smallmouth 

Bass were present. Diet analysis showed that all four species preyed upon native cyprinids, but only 

Smallmouth Bass relied heavily on fish as a prey item. Preliminary stable isotope analyses suggest 

substantial niche overlap exists between Hornyhead Chub and nonnative predatory fish species. We 

show that nonnative predators negatively affect the abundance and distribution of Hornyhead Chub, 

but predator identity is important in determining the extent of effects. Recent upstream invasion by 

Smallmouth Bass may have important consequences for the Laramie River Hornyhead Chub population. 

Aquatic invertebrate assemblages living in three alpine stream types in the Teton 
Range, Wyoming 

Lusha Tronstad, WYNDD, University of Wyoming, 1000 East University Ave., 

tronstad@uwyo.edu 

Joe Giersch, USGS Northern Rocky Mountain Science Center, West Glacier, Montana 

59936, jgiersch@usgs.gov 

Scott Hotaling, School of Biological Science, Washington State University, 100 Dairy Rd, 

Pullman, WA 99167, scott.hotaling@uky.edu 

Deb Finn, Department of Biology, Missouri State University, Kings Street Annex 310, 

Springfield, MO 65897, DFinn@MissouriState.edu 

Oliver Wilmot, WYNDD, Unversity of Wyoming, 1000 East University Ave., 

owilmot@uwyo.edu 

Abstract: Glacier and ice-fed alpine streams are predicted to disappear as these water sources melt with 

increasing global temperatures. Some species, such as the nemourid stoneflies Lednia tetonica and 

Zapada glacier, can only live in very cold water draining glaciers and are at risk if these streams dry. 

Lednia tetonica was described in 2012 and is only know from the Teton Range. Zapada glacier was 

petitioned for listed under the Endangered Species Act and was known from 8 streams in Glacier 

National Park. We began surveying for these stoneflies in the Teton Range in 2015 to estimate their 

distribution, status and habitat requirements. We collected aquatic invertebrates from three types of 

streams, measured basic water quality and estimated glacial influence using an index. We sampled 11 

alpine streams that varied in source and discovered Lednia tetonica in 2 streams and Zapada glacier in 4 

streams. Principal Component Analysis showed differences among the three stream types in the Teton 
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Range with surface glaciers having higher instability and suspended solids, snowmelt streams having 

higher water temperatures, and rock glaciers having higher specific conductivity. Invertebrate density 

and biomass were lowest below Petersen Glacier (116 ind/m2; 5.2 mg/m2), and highest below Middle 

Teton Glacier (10,694 ind/m2; 258 mg/m2) and in South Fork of Teton Creek (snowmelt stream; 1738 

ind/m2; 2742 mg/m2). In general, snowmelt streams had higher taxa richness and surface glacier 

streams had the lowest taxa richness. Rock glaciers may be more insulated from the effects of climate 

change and we hope to monitor alpine streams in the Teton Range to understand how a warming 

climate may alter each type of stream. 

Evaluating factors influencing movement rates of mottled sculpin and mountain 
sucker in the Wyoming Range 

Samantha Alford, University of Wyoming & Wyoming Cooperative Fish and Wildlife 

Research Unit, 1111 South 4th Street Laramie, WY 82070, salford1@uwyo.edu 

Annika Walters, University of Wyoming & U.S. Geological Survey, Wyoming Cooperative 

Fish and Wildlife Research Unit, 1000 E. University Ave. Laramie, WY 82070, 

annika.walters@uwyo.edu 

Abstract: Wyoming native fish assemblages are affected by multiple stressors including energy 

development, invasive species, altered flow regimes, droughts, barriers, and livestock grazing. Native 

fish persist despite these anthropogenic and natural stressors. Understanding what drives resilience of 

native fish in frequently disturbed areas is crucial for their conservation and management. The 

movement ability of an organism can determine its ability to recover post-disturbance. Species can vary 

in their movement rates. In addition, habitat complexity, body size, reach position, and reach 

intermittency can also influence movement rates. We propose to compare movement rates between 

two native fish species: mountain sucker and mottled sculpin, and evaluate how body size, surface 

disturbance, habitat complexity, and reach position affect their movement rates. We present our 

proposed study design for summer 2018 fieldwork. 

A landscape model for distribution and habitat suitability of Finescale Dace in the 
Belle Fourche - Cheyenne and Niobrara Drainages. 

Evan Booher, Wyoming Cooperative Fish and Wildlife Research Unit, Department of 

Zoology and Physiology, University of Wyoming, 1000 E. University Ave., 

ebooher@uwyo.edu 

Annika Walters, United States Geological Survey, Wyoming Cooperative Fish and 

Wildlife Research Unit, Department of Zoology and Physiology, University of 

Wyoming, 1000 E. University Ave., Annika.Walters@uwyo.edu 

Abstract:  

Finescale Dace is a species of greatest conservation need in Wyoming and adjacent states on the Great 

Plains, where they occur as glacial relicts. Despite historic efforts to transplant populations, their range 

at present time is severely restricted. Current populations are found primarily in isolated habitats within 

the Belle Fourche - Cheyenne and Niobrara Drainages. Non-native predatory fish, stream fragmentation, 
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and specific habitat requirements of the species all increase the risk of decline or extirpation of 

populations in this region. Presence / absence of Finescale Dace and a piscivorous fish guild were 

determined from historic fish survey data provided by state agencies in Wyoming, South Dakota, and 

Nebraska. Generalized linear modeling was used to examine relationships between historical species 

occupancy and landscape metrics that included slope, elevation, stream order, land cover, and geology. 

Potentially suitable habitat was ascertained by predicting model output of the probability of Finescale 

Dace occurrence back to study area watersheds. These results will aid in evaluation of candidate field 

sites for fish and habitat sampling and provide insight into important landscape scale factors that 

influence the distribution of a rare minnow in high plains aquatic systems. 

Efficacy of using angler-caught burbot to estimate population rate functions 

Tucker Brauer, University of Idaho, 875 Perimeter Dr. MS 1141, Moscow, ID, 83844, 

brau9564@vandals.uidaho.edu 

Darren Rhea, Wyoming Game and Fish Department 

John Walrath, Wyoming Game and Fish Department 

Michael Quist, Idaho Cooperative Fish and Wildlife Research Unit 

Abstract: Age and growth estimates were compared between Burbot Lota lota collected by anglers and 

in trammel nets from two Wyoming reservoirs. Collection methods produced different length-frequency 

distributions, but no difference was observed in age-frequency distributions. Mean back-calculated 

lengths at age revealed that netted Burbot grew faster than angled Burbot in Fontenelle Reservoir. In 

contrast, angled Burbot grew slightly faster than netted Burbot in Flaming Gorge Reservoir. Von 

Bertalanffy growth models differed between collection methods, but differences in parameter estimates 

were minor. Estimates of total annual mortality (A) of Burbot in Fontenelle Reservoir were comparable 

between angled (A = 35.4%) and netted fish (33.9%); similar results were observed in Flaming Gorge 

Reservoir for angled (29.3%) and netted fish (30.5%). Beverton-Holt yield-per-recruit models were fit 

using data from both collection methods. Estimated yield differed by less than 15% between data 

sources and reservoir. Spawning potential ratios indicated that an exploitation rate of 20% would be 

required to induce recruitment overfishing in either reservoir, regardless of data source. Results of this 

study suggest that angler-supplied data are useful for monitoring Burbot population dynamics in 

Wyoming and may be an option to efficiently monitor other fish populations in North America. 

Age-Specific Response of Sonora Sucker (Catostomus insignis) to Wildfire 
Disturbances 

Crosby Hedden, Kansas State University, 1113 West Plum Street Apt F105, Fort Collins, 

Colorado, 80521, crosbyh@rams.colostate.edu 

Skyler Hedden, Kansas State Universityskyh@ksu.edu 

Keith Gido, Kansas State Universitykgido@ksu.edu 

Abstract: Wildfires and associated ash flows present multiple stressors to aquatic ecosystems and 

understanding how species respond to these disturbances can greatly aid conservation. Impacts to 

aquatic organisms are typically species dependent but given that different age-classes of a species can 
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vary in many physiological and behavioral aspects, a species may respond differently to a disturbance, 

depending on their age. The objective of this study was to observe how different life stages of the 

Sonora Sucker (Catostomus insignis) respond to consecutive years of wildfire in the upper Gila River 

Basin in Southwestern New Mexico. Sampling occurred across five sites in June (before monsoon rains) 

and October (after monsoon rains) in pre-fire years (2008-2010), during fire years (2011-2012), and post 

fire years (2013-2015). Frequency of occurrence of multiple age-classes, average length of age-0 fish, 

and growth data were compared across sites in each time period. During fire years the frequency of 

occurrence of age-0 fish was lower than in pre- and post-fire years in October samples. There was 

evidence of compensatory growth, as decreased occurrences of age-0 fish during fire years resulted in 

larger fish in June compared to pre- and post-fire years. The frequency of occurrence of age-2+ Suckers 

was lower in the post-fire years compared to pre- and during fire years in June samples, but the 

occurrence rebounded in October samples. Growth rates were variable depending on time period with 

pre-fire years having lower growth and variability in growth compared to years during the fires, while 

post-fire years had the most variable growth. We predict this pattern was observed because of 

competitive releases that may have been lifted after biomass decreased following the fires and ash 

flows. This work highlights that different age-classes of a species can respond and recover differently to 

disturbances, which can aid in the knowledge and management a species following disturbances. 

A Tale of Two Lakes 

Diana Miller, Wyoming Game and Fish, PO Box 67, Jackson, WY, 83001, 

diana.miller@wyo.gov 

Pat Bigelow, Yellowstone National Park, P.O. Box 168, Yellowstone National Park, WY, 

82190, pat_bigelow@nps.gov 

Chad Whaley, Grand Teton National Park, P.O. Drawer 170, Moose, WY, 83012, 

chad_s_whaley@nps.gov 

Abstract: Superficially, Yellowstone (YL) and Jackson (JL) lakes appear to have much in common, 

including populations of native Cutthroat Trout and non-native Lake Trout; however, fisheries in these 

lakes are managed quite differently. Historic use, ecology, and differing management objectives all 

contribute to these differences. Yellowstone became the first national park 18 years before Wyoming 

achieved statehood. Conversely, Grand Teton National Park was designated after State management of 

fish and wildlife had been long standing. Yellowstone National Park first documented Lake Trout in YL in 

1994. Shortly after this discovery, the National Park Service recorded a decline in cutthroat trout 

numbers and adopted an aggressive Lake Trout removal program. Lake Trout were stocked in Lewis Lake 

in 1889 and quickly established a population downstream in JL. By the time suppression of Lake Trout 

was considered imperative in YL, the population in JL was well established and considered a valuable 

sport fish. Forage fish conditions in these lakes differ vastly. In YL cutthroat are the primary option. In JL, 

five options exist with cutthroat vastly outnumbered by other species. National Park Service policies, 

aimed at protecting native species, give priority to managing non-native species where prudent and 

successful control is reasonably likely. 
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Identifying limiting factors impacting Northern Pike growth in a small Colorado 
impoundment: a bioenergetics assessment 

Michael Miller, Colorado State University Student Sub-Unit of the American Fisheries 

Society, 500 West Prospect Rd. Apt 29H Fort Collins, CO 80526, 

mwm963@outlook.com 

Erik Cristan, Colorado State University Student Sub-Unit of the American Fisheries Society, 

1905 Oakwood Dr. Fort Collins, CO 80521,  

Kira Paik, Colorado State University Student Sub-Unit of the American Fisheries Society, 

1544 W. Oak St., Apt 11 Fort Collins, CO 80521,  

Austin Smith, Colorado State University Student Sub-Unit of the American Fisheries 

Society, 1625 E Stuart St. G19 Fort Collins, CO 80525,  

Kristin Hall, Colorado State University Student Sub-Unit of the American Fisheries Society, 

1106 Steamboat Street Fort Collins, CO 80524,  

Abstract: The average weight of Northern Pike (Esox lucius) in College Lake (Larimer County, Colorado) 

has decreased over time, with fish >550 mm TL averaging 2.7 kg in 1980, declining to 1.5 kg in 2008, and 

further declining to 1.1 kg in 2017. College Lake supports a regionally popular fishing event and while 

anglers are still catching good numbers of fish (184), the majority of the fish are in the 400 – 650 mm TL 

range, below the preferred TL of 710 mm. To better understand the status of the Northern Pike 

population and explore potential management options, the CSU FW496A course has worked with Dr. 

Adam Hansen (Colorado Parks and Wildlife – Aquatic Research Section) to create a bioenergetics model 

for the Northern Pike, develop a food web model for College Lake, and refine population estimates. The 

bioenergetics model was parameterized with data from past studies on the lake and from current data 

on NPK age structure, growth rates, pike and prey energy densities, and College Lake thermal profiles. 

Gastric lavage and stable isotope analyses of muscle samples from the various piscivorous fish species in 

College Lake were used to understand the food web structure. The estimated population of NPK > 350 

mm TL is 1888 ± 705 individuals, as determined by Chapman’s modification of the Petersen Estimator. 

We will be using the collected data to develop a management plan aimed at improving the average 

length and weight of Northern Pike in College Lake. 

Larvae and Early Juveniles of Rio Grande Chub and Rio Grande Sucker 

Darrel Snyder, Larval Fish Laboratory, Colorado State University, 1474 Campus Delivery, 

Fort Collins, Colorado 80523-1474, darrel.snyder@colostate.edu 

Lynn Bjork, Larval Fish Laboratory, Colorado State University, 1474 Campus Delivery, Fort 

Collins, Colorado 80523-1474, c.lynn.bjork@gmail.com 

Abstract: The Rio Grande Chub Gila pandora (RGC) and Rio Grande Sucker Catostomus plebeius (RGS) 

are medium-size fish (usually < 20 cm) native to the Rio Grande Basin (CO, NM, TX—RGC only, and 

Mexico—RGS only) and some adjacent closed basins. Both are now restricted mostly to tributary and 

headwater streams (and a few lakes for RGC). In Colorado RGC is a species of special concern and RGS is 

endangered, in New Mexico both are species of greatest conservation need, and in Texas RGC and in 

Mexico RGS are threatened. Reproductively, both are non-guarding, open-substrate lithophils, typically 
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spawning over gravel or sand in spring or early summer, and sometimes in fall. Eggs are demersal and 

adhesive with diameters of about 2.3-2.6 mm for RGC or (2.4-) 2.8-3.2 mm for RGS. RGC hatch as 

protolarvae at about 7 mm SL, complete yolk absorption at 8-9 mm, become mesolarvae (have at least 

one median fin spine or ray) at 8-9 mm SL, become metalarvae (have both the adult complement of 

principal median fin rays and pelvic-fin buds) at 11-12 mm SL, and become juveniles at 18-19 mm SL. 

Corresponding sizes for RGS are 7-9, 10-11, 10-11, 15-17, and 23-25 mm SL. Recently hatched RGC have 

dark eyes and considerable dorsal body pigmentation, whereas recently hatched RGS have lighter eyes 

and no body pigmentation. Preanal length (to posterior margin of vent) is 66-73% SL for RGC larvae and 

74-83% SL for RGS. Myomeres to the posterior margin of the vent (preanal, including any transected by 

a vertical there from), entire myomeres after (postanal), and total are 27-31 + 11-15 = 41-44 for RGC and 

31-37 + 7-11 = 41-45 for RGS. 
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