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The School of Aquatic and Fishery Sciences is known internationally for conducting 
groundbreaking research on a wide range of topics. Faculty, students, staff and 
postdocs in the School explore questions that are fundamental to our understanding 
of ecosystems and how they operate, as well as questions that have direct relevance to 
how we manage anthropogenic impacts on ecosystems to best achieve societal goals. 
This year’s GSS once again includes talks that show how multidisciplinary the School 
is.  
 
We are amongst the most prolific programs worldwide in terms of producing peer-
reviewed papers, giving presentations at national and international conferences, and 
making the public aware of our science through social media. Just considering 
publications in the peer-reviewed literature, I found that SAFS students were authors 
of 82 papers last year – that is almost a paper for each graduate student in the 
program! Graduate students were the primary authors of half of those 82 papers. The 
papers were published in top-of-the-top ecology journals such as Biology Letters and 
well as highly ranked discipline-specific venues including the Canadian Journal of 
Aquatic and Fishery Sciences and Polar Biology. Several of the titles in the 2014 
publications reminded me of the talks I heard at previous GSS events, and I would not 
be surprised to see some of today’s titles appearing in highly ranked journals in the 
future. 
 
Today’s presentations cover the full range of what constitutes SAFS. I see talks by 
first-year MS students as well as talks by PhD students who have been with us for 
several years. The talks include the results of fieldwork research and laboratory 
studies, as well as the outcomes from population dynamics research. As always there 
are titles that catch the eye. This year for me it was “A salmonid murder mystery”. 
 
Well done and thank you to the program committee for setting up an excellent 
program, to those contributing the goodies, and to everyone who is moderating. Also, 
thanks to the Skau family whose gift to the School makes this event possible each 
year.  
 
I wish I could have attended GSS this year, but this was not possible owing to the 
need to attend an IUCN meeting in Australia. However, based on past experience I am 
sure that GSS will once again be a tremendous success. Well done continuing to make 
SAFS the top program in the nation.  
 
 
André E. Punt 
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8:45 – 9:00  Coffee & light breakfast 
 
9:00  WELCOME AND OPENING REMARKS 
Forest Club Room, 207 Anderson Hall  
Kelli Johnson, 2015 GSS Coordinator 
Dr. Tim Essington, Associate Director, School of Aquatic & Fishery Sciences

 
9:15 – 10:15  Session I 
Moderator: Eleni Petrou 
 
10:15 – 10:35  MORNING BREAK 
  
10:35 – 11:40  Session II 
Moderator: Erika Sutherland 
 
11:40 - 1:00  LUNCH 
 
1:00 – 2:00  Session III 
Moderator: Erica Escajeda 
 
2:00 – 2:15  AFTERNOON BREAK I 
  
2:15 – 3:15  Session IV 
Moderator: Kelli Johnson 
 
3:15 – 3:30  AFTERNOON BREAK II 
 
3:30 – 4:15  Session IV 
Moderator: Meredith Journey 
 
4:30  CLOSING REMARKS   
 
5:00 – 8:00  POSTER SESSION & RECEPTION  
Lobby of School of Aquatic & Fishery Sciences 

Cover design: Donna Hauser 

This annual event is sponsored by the Skau Endowment, established in memory of Oscar Skau by his 
family and friends. 

The University of Washington is committed to providing access, equal opportunity and reasonable accommodation in its services, 
programs, activities, education and employment for individuals with disabilities. To request disability accommodation contact the 
Disability Services Office ten days in advance at: 206-543-6450/V, 206-543-6452/TTY, 206-685-7264/FAX, or 
dso@u.washington.edu.    

#SAFSgss 

Fieldwork on the Olympic Peninsula 
photo: Madi Gamble 
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SESSION I  
Moderator: Eleni Petrou 
 
9:15 Elizabeth Phillips  
Comparing seabird use of the Columbia River 
plume from concurrent Eulerian and 
Lagrangian perspectives 
 
9:30 Erica Escajeda 
Timing is everything: Shifts in maternity den 
phenology of polar bears (Ursus maritimus) in 
Baffin Bay 
 
9:45 Erika Sutherland  
Exploring the margins: The role of stage-
specific physiology in range dynamics 
 
10:00 Tyler Dann 
Synthesis of Bristol Bay sockeye salmon  
genetic data improves understanding of  
stock-specific migration and harvest  
patterns to inform commercial fisheries 
management 
 
 
10:15 – 10:35 MORNING BREAK 
 

  
 
 

 

 
SESSION II  
Moderator: Erika Sutherland 
 
10:35 Mary Fisher 
Using genomics of Pacific cod (Gadus 
macrocephalus) to unravel adaptive 
evolution in large marine populations 
 
10:50 Charlie Waters 
Linking genotype and phenotype: 
Identifying fitness traits that respond to 
genetic adaptation to captivity in 
Chinook salmon 
 
11:05 Michael Tillotson 
Pre-spawning mortality in Hansen Creek: 
A salmonid murder mystery 
 
11:20 Andrew Spanjer 
Developing a juvenile salmonid toxicant 
exposure index to integrate into a 
regional water-quality monitoring 
program  
 
11:40 - 1:00 LUNCH BREAK 
 photo: Kelli Johnson 

Adams River Sockey 
photo: Kelli Johnson 
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Pink Salmon 

photo: Madi Gamble 

 
SESSION III 
Moderator: Erica Escajeda 
 
1:00 Peter Kuriyama 
Catch shares have not led to catch-quota 
balancing in two North American 
multispecies trawl fisheries 
  
1:15 Maite Pons  
Effects of biological, economic and 
management factors on tuna and billfish 
stock status 
 
1:30 Madi Gamble 
Size-selective mortality and stage-specific 
growth of juvenile Chinook salmon in 
Puget Sound 
 
1:45 Merrill Rudd 
Extending length-based models for data-
limited fisheries into a state-space 
framework 
 
2:00 – 2:15 AFTERNOON BREAK I 
 
SESSION IV  
Moderator: Kelli Johnson 
 
 

2:15 Pamela Moriarty 
A novel method to improve estimates of  
predator diet compositions 
 
2:30 Alicia Godersky 
Distribution of fish larvae throughout 
Puget Sound 
 
2:45 Stuart Munsch 
Avoiding predation in shallow estuarine  
habitats: Connecting ecological theory and  
in situ observation 
 
3:00 Elliot Koontz 
From fire to fish: Analyzing the effect of 
wildfires on thermal regimes and the 
ramifications for freshwater species 
interactions in the Pacific Northwest 
 
 
3:15 – 3:30 AFTERNOON BREAK II 
 
SESSION V 
Moderator: Meredith Journey 
 
3:30 Hannah Linder 
A best practices approach for detecting 
change at marine renewable energy sites 
 
3:45 Fred Goetz 
Migrations of anadromous bull trout in 
estuarine and marine waters of Puget 
Sound, Washington: Thermal constraints 
on foraging opportunities 
 
4:00 Casey Clark 
The Lake Washington food web from the 
perspective of a large, mobile predator 
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Puget Sound Pelagic Fish 
Photo: Amanda Winans 

 

 
 
 
 
 
 
 

POSTER SESSION 
 
5:00 – 8:00 Poster Session & 
Reception at SAFS Lobby 
 
Eleni Petrou 
The socio-ecological system of razor 
clams and the Quinault Indian Nation: 
Modeling the potential impacts of ocean 
change 
 
Kristin Privitera-Johnson  
A meta-analytic approach to quantifying 
uncertainty of globally utilized methods 
of fisheries stock assessment 
 

Humpback whales 
photo: Kelli Johnson 
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Lake Washington Sunset 
photo: Casey Clark 

Common dolphins in Southern California 
photo: Kelli Johnson 
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Tyler Dann, PhD 
 
Major Professor: Jim Seeb 
 
Synthesis of Bristol Bay sockeye salmon genetic data 
improves understanding of stock-specific migration 
and harvest patterns to inform commercial fisheries 
management 
 
In 2006, the Alaska Department of Fish and Game 
developed a genetics program to better understand 
and manage sockeye salmon in Bristol Bay. The 
program has been used to estimate the contribution 
of nine major drainages (stocks) to mixed stock 
fisheries and provide relative abundance information 
in-season. An important product of the program is 
improved estimates of total run for these stocks; 
these estimates populate brood tables that are the 
foundation of the fishery’s management. While this 
has been a useful tool for managing runs at a broad 
scale, the population genetic structure is capable of 
identifying abundances at finer scales that may better 
align with ecological processes influencing 
population dynamics.  Furthermore, the fishery often 
harvests temporal components of a stock at different 
rates with unknown impacts at the population level. 
We synthesized 8 years of genetic data to address the 
question: Do temporal patterns of migration and 
harvest of intra-drainage groups of populations 
differ? Our results advance population-based 
management by characterizing temporal patterns of 
harvest at finer scales and are a useful context for 
future in-season management decisions. 
 
 

 
Fishing 

photo: Kelli Johnson 

 
Erica Escajeda, MS 
 
Major Professor: Kristin Laidre 
 
Timing is everything: Shifts in maternity den 
phenology of polar bears (Ursus maritimus) in Baffin 
Bay 
 
The phenology and habitat selection of polar bear 
(Ursus maritimus) maternity dens may change over 
time in response to shifting environmental 
conditions. This study compared satellite telemetry 
data on adult females (n=46) from 2009-15 to 
previously published data on eight maternity dens 
from 1991-97 in order to look for shifts in den site 
characteristics and phenology in Baffin Bay, where 
the summer sea ice extent has decreased markedly 
since the early 1990s. Our specific objectives were to: 
1) identify den entrance and exit dates using 
temperature and location data from the collars; 2) 
compute recent denning duration and compare the 
results to data from the 1990s; and 3) characterize 
and compare maternal den site habitat attributes 
between the two time periods. Comparison of the 
maternity dens (1990s n=8 dens; 2000s n=16 dens) 
revealed that mean denning duration shortened in 
the 2000s by an average of 27 days (2000s mean 
duration = 167.1 days, SD = 27.6 days) compared to 
the 1990s (mean duration = 194.1 days, SD = 21 
days). Delayed den entrance in the fall resulted in 
shorter denning durations observed in the later 
decade (1990s median entrance date = 28 August; 
2000s median entrance date = 3 October). The 
maternity dens also differed significantly in elevation 
(p = 0.003) and slope (p = 0.003), with bears in 2009-
15 using denning sites at higher elevation and 
steeper slopes. These results suggest significant 
changes in maternity den phenology and denning 
habitat selection in Baffin Bay over the past two 
decades.  
 
Mary Fisher, MS 
 
Major Professor: Lorenz Hauser 
 
Using genomics of Pacific cod (Gadus macrocephalus) 
to unravel adaptive evolution in large marine 
populations 
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Next-generation sequencing methods provide a 
whole-genome perspective of evolution in marine 
metapopulations, allowing us to examine adaptive 
evolution and its associated genomic structure on 
broader spatial scales. We can therefore explore key 
evolutionary questions regarding how genomic 
structure can facilitate speciation and divergence in 
the presence of gene flow. To address these 
questions, we need empirical comparisons of 
genomic differentiation among populations 
experiencing varying degrees of connectivity. This 
study will compare genomic patterns of evolution 
between two genetically distinct Pacific cod (Gadus 
macrocephalus) populations on either side of the 
northern Pacific Ocean. The northwestern population 
shows significant structure, while the northeastern 
population has an isolation-by-distance pattern. I 
will complete restriction-site associated DNA 
sequencing on fin clip samples from four Korean 
peninsula spawning aggregates to identify candidate 
loci under selection in the northwestern population. 
These sequences will then be aligned to the Atlantic 
cod genome, in order to compare the size and 
location of genomic islands of divergence to those 
from the northeastern Pacific and Atlantic cod 
populations. We expect a majority of loci to show 
parallel adaptation between the two Pacific 
populations; however, the northwestern population 
will have sharper clines and larger genomic islands 
of divergence. Genomic islands of divergence will 
vary in both size and location when compared 
between the Pacific and Atlantic cod. This study will 
not only elucidate the processes leading to 
adaptation and speciation in marine populations, but 
will also enhance cod fisheries management on both 
sides of the Pacific through fine-scale differentiation 
of stock structure. 
 
Madi Gamble, MS 
 
Major Professor: Dave Beauchamp 
 
Size-selective mortality and stage-specific growth of 
juvenile Chinook salmon in Puget Sound 
 
Marine survival of Chinook salmon (Oncorhynchus 
tshawytscha) in Puget Sound has been declining since 
1980, and Chinook are now protected under the 
Endangered Species Act (ESA). Mortality of juvenile 
Chinook is size-selective, and growth achieved 

during the first marine summer in Puget Sound is 
influential in determining overall marine survival. 
By sampling outmigrating juveniles from four 
watersheds at multiple stages of their outmigration 
during their first marine growth season, we can 
determine whether size-selective mortality is 
operating during certain stages or habitats within 
Puget Sound. We can also identify the stage-specific 
growth associated with each sequential habitat 
Chinook occupy during their outmigration. Growth 
data can then be used alongside diet content and 
water temperature data to determine factors that 
have the greatest influence on growth in each habitat 
and life stage. Results will inform important areas of 
focus for conservation and management strategies.   
 

 
Processing Fish on the Fransiscan 

photo: Madi Gamble 
 
Alicia Godersky, MS 
 
Major Professor: Ted Pietsch 
 
Distribution of fish larvae throughout Puget Sound 
 
Most marine fishes spend a period of their early life 
history as pelagic larvae, during which they are 
considered members of the zooplankton community. 
Pelagic larval fishes in coastal regions are known to 
form assemblages associated with environmental 
parameters such as wind, salinity, and temperature. 
In Puget Sound, a uniquely deep estuary, 
information about spatial and temporal distribution, 
abundance, and water conditions associated with 
fish larvae is almost completely unavailable. Larval 
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fishes were sorted from 74 plankton samples 
collected in April and May 2011 from 61 sites across 
Puget Sound. A total of 5455 larvae were identified 
to the lowest possible taxonomic level. Rare taxa, 
occurring in less than five percent of the samples, 
were excluded from analysis. Thirty taxonomic 
groups were identified in at least five percent of 
samples, including 20 at the species level, two at the 
generic level, and eight at the family level. Relative 
abundance was calculated for all taxa and no taxon 
was represented in more than 50 percent of samples. 
Generalized linear models were built to predict the 
probability of encounter of three taxa (Clupea pallasii, 
Ammodytes personatus, and Platichthys stellatus) based 
on month and basin. These preliminary analyses 
suggest that there is a significant probability of 
encounter in May for Clupea pallasii and Ammodytes 
personatus. Additionally, there is a significant 
probability of encounter for Platichthys stellatus in 
Rosario Basin and for Ammodytes personatus in South 
Basin. Future work will include using multivariate 
analyses to incorporate environmental data and 
estimates of abundance and density. 
 
Fred Goetz, PhD 
 
Major Professor: Tom Quinn 
 
Migrations of anadromous bull trout in estuarine 
and marine waters of Puget Sound, Washington: 
Thermal constraints on foraging opportunities 
 
Anadromous fishes migrate to sea to take advantage 
of superior opportunities for foraging and growth 
compared to less productive freshwater habitats but 
the species vary greatly in the temporal duration and 
spatial extent of marine migrations. Char display 
short migrations and it has been hypothesized that 
thermal constraints may affect migration timing. Our 
objective was to study the timing, period of marine 
residence, and major habitats occupied by 
anadromous bull trout, Salvelinus confluentus, during 
their migrations to and from Puget Sound. We 
predicted that bull trout would have a well-defined 
period of estuary and marine habitation and that fish 
would undertake premature migration back to 
freshwater to avoid rising temperatures.  We used a 
combination of downstream traps to capture 
juveniles, beachseining, upstream traps to capture 
adults, and telemetry to quantify movements in 

river, estuary, and marine waters by life-stage. The 
overall period of marine residence was similar 
among fish from different river basins and life stages; 
larger bull trout entered marine waters in late 
winter-early spring, juveniles in late spring, and 
most fish migrated back into rivers by late spring-
early summer as water temperatures exceeded 18 °C. 
Some fish entered and exited the rivers in the fall but 
few overwintered in marine areas. Most fish 
occupied estuary and nearshore areas near natal 
rivers but some moved up to 90 km from the river 
mouth. We found a variety of behaviors as fish 
moved through ecotypes, with similarities in timing, 
environmental conditions experienced, but 
differences in migration distance and routes. 
 

 
Electrofishing 

 
Casey Clark, MS 
 
Major Professor: Dave Beauchamp 
 
The Lake Washington food web from the perspective 
of a large, mobile predator 
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Lake Washington is a critical rearing habitat and 
migration corridor for many juvenile salmonids. 
However, survival of juvenile sockeye salmon, O. 
nerka, in Lake Washington during the 12-14 month 
period of lake residence is significantly lower than in 
other sockeye rearing lakes, averaging 3.5 and 10% 
respectively. A preliminary study in 2005-2006 found 
predation by coastal cutthroat trout (CCT), O. clarkii 
clarkii, which reside in Lake Washington as adults 
and feed primarily on fish, could account for a 
significant amount of in-lake mortality of sockeye 
salmon. To determine current feeding rates, a 
bioenergetics model was parameterized using on 
CCT diet data as well as information on population 
size structure, growth, and thermal experience that 
were collected in 2015. Feeding rates were then 
scaled to match a population estimate for CCT. From 
this work, we estimate predation by cutthroat 
accounts for 50% of in-lake mortality of juvenile 
sockeye. Similar work is in progress for northern 
pikeminnow, another predator with potential for 
significant impact. 
 

 
photo: Kelli Johnson 

 
Elliot Koontz, MS 
 
Major Professor: Julian Olden 
 
From fire to fish: Analyzing the effect of wildfires on 
thermal regimes and the ramifications for freshwater 
species interactions in the Pacific Northwest 
 
This year, the Pacific Northwest experienced a 
historic fire season, illustrating the threat of larger, 
more severe wildfires becoming the new norm. 
Wildfires significantly impact freshwater streams 

through increasing erosion inputs and solar 
radiation, and the physical and ecological 
characteristics of streams can be greatly altered 
following such disturbance events. Thermal regimes 
provide temporal context to these alterations, and are 
useful in understanding life-history events for 
freshwater species; for example, the phenology of 
Pacific salmon is tightly linked to thermal regimes, 
with emergence of juveniles and distribution of 
adults highly dependent on thermal processes. 
Wildfire-induced steam warming poses a threat to 
already damaged salmon stocks, and creates a need 
for research on thermal regimes that can inform 
effective management. In this talk, I’ll present my 
research evaluating both how wildfires affects 
properties of stream thermal regimes in the Pacific 
Northwest, and predicting how changes to the 
thermal regime impact the phenology of freshwater 
species. I’ll discuss the initial stages of my research 
and describe how the data, which has been collected 
from a range of different agencies, provides an ample 
opportunity to detect thermal regime changes 
following wildfire at the landscape scale. I will 
describe how I intend to use thermally-sensitive 
metrics and wavelet analysis to detect changes to the 
mean and variance of thermal regimes. Finally, I will 
describe how I will employ mechanistic growth 
models for salmonids to predict changes to 
emergence timing and the possible ramifications to a 
host of different ecological interactions. 
 
Peter Kuriyama, PhD 
 
Major Professor: Trevor Branch 
 
Catch shares have not led to catch-quota balancing in 
two North American multispecies trawl fisheries 
 
Catch shares, where annual catch limits are divided 
among individuals, communities or cooperatives, are 
a commonly used fisheries management strategy to 
increase profits and reduce overcapitalization. 
Usually these quota shares can be sold or leased, 
which is theorized to allow for greater utilization of 
fleet-wide quota. However, this catch-quota 
balancing may not be achieved in multispecies trawl 
fisheries where it is difficult to selectively target 
valuable species while avoiding overfished species. 
We compared two similar catch-share managed, 
multispecies trawl fisheries to evaluate whether 
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catch shares lead to catch-quota balancing. The U.S. 
West Coast Groundfish fishery has several species 
with low total allowable catches (TACs) while the 
Canadian British Columbia Trawl fishery has 
comparatively higher TACs. Results indicate that 
catch shares had little effect on catch-quota balancing 
for each fishery. The West Coast fishery had fishery-
wide average catch:TAC ratios of 0.43 in the three 
years before and 0.29 in the three years after catch 
share implementation. The BC fishery had fishery-
wide average catch:TAC ratios of 0.60 in the three 
years before and 0.62 in the three years after catch 
share implementation. In the West Coast fishery, the 
risk of exceeding individual quota allocations for 
some species may be so high that fishers focus 
instead on easily-selected species with high TACs. 
 
Hannah Linder, MS 
 
Major Professor: John Horne 
 
A best practices approach for detecting change at 
marine renewable energy sites 
 
In compliance with the National Environmental 
Policy Act (NEPA), an evaluation of environmental 
effects is mandatory for obtaining permits for any 
Marine Renewable Energy (MRE) project. Evaluation 
procedures include an initial assessment of baseline 
conditions, and on-going monitoring during 
operation to determine if biological conditions 
change relative to the baseline. Currently, there are 
no best practices established for the analysis of MRE 
monitoring data. An approach was established to 
evaluate and recommend analytic models used to 
characterize and detect change in biological 
monitoring data. The approach is composed of six 
steps: review current MRE monitoring practices, 
identify candidate models for evaluation, fit models 
to a baseline dataset, develop simulated scenarios of 
change post-construction of an MRE project, evaluate 
the fit of models to simulated data, and produce 
recommendations on the choice of analytic model for 
monitoring data. Model fit diagnostics Root-Mean-
Square-Error and Mean-Absolute-Scaled-Error were 
used to measure accuracy of model predicted values. 
A power analysis was used to evaluate the ability of 
each model to measure and detect change from 
baseline conditions in each scenario dataset. Results 
of this evaluation will be used to generate guidelines 

on choice of models applicable for detecting change 
in environmental monitoring data. The creation of a 
best practice approach for model selection will 
maximize the ability to quantify trend and detect 
change in monitoring variables, and enabling 
effective cross-comparisons among MRE sites. 
Details of the approach and initial preliminary 
findings will be presented. 
 
Pamela Moriarty, MS 
 
Major Professor: Tim Essington 
 
A novel method to improve estimates of predator 
diet compositions 
 
Food web studies require estimating relative 
contributions of prey to predator diets. Diet 
estimates provide knowledge of not only the links 
between species in a system, but how important each 
prey group is to the predator’s diet. In aquatic 
ecology, a typical source of this information is 
stomach content data, which often involves lack of 
independence among samples, as well as covariance 
between consumption of prey and prey type. 
Existing statistical methods to analyze stomach 
content data do not currently address these 
challenges, nor do they create an appropriate 
likelihood function to permit formal model selection, 
likelihood-based parameter estimation and foster 
Bayesian analyses. We developed a Bayesian model 
that addresses these challenges to quantitatively 
estimate prey contributions to predators. Our model 
accounts for covariance between prey type and 
consumption rates, and can be fitted to data using 
standard numerical methods. Simulation testing of 
the model indicates that our predator diet estimates 
are more accurate and precise than commonly used 
methods. By extending the model to include random 
effects, we are also able to directly estimate 
independence among samples. We apply our model 
to multiple stomach content datasets to compare the 
resulting prey contribution estimates to traditional 
diet estimation methods. 
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Stuart Munsch, PhD 
 
Major Professor: Charles Simenstad 
 
Avoiding predation in shallow estuarine habitats:  
Connecting ecological theory and in situ observation 
 
Animals experience dynamic ecological contexts that 
affect how they should behave to ultimately 
maximize their fitness. One of the greatest demands 
that animals must addresses is avoiding predation, a 
risk that is variable extrinsically (e.g., predator 
presence, refuge availability) and intrinsically (e.g., 
behavior, physiology). However, behaviors that 
reduce predation risk are often in conflict with those 
of other needs such as feeding. It is clear that animals 
are able to account for many factors in ecological 
time to balance tradeoffs between predation 
avoidance and other needs, and fish are a focal taxon 
in much of this literature. Despite this research, our 
understanding of fish behavior as it relates to these 
tradeoffs is constrained by the challenge of observing 
fish behavior directly and in situ; much of our 
knowledge is extrapolated from studies in controlled 
settings or inferred from indirect evidence. Here, I 
quantitatively describe the behavior of a fish 
community in settings of presumably different 
predation risk utilizing observations made by 
snorkel and scuba divers in shallow estuarine 
habitats of Puget Sound. The behavior of these fish is 
consistent with adaptive decisions to minimize 
predation risk by accounting for factors such as fish 
size, water depth, group size, proximity to cover, and 
time of day. The results suggest that these fish are 
able to account for dynamic factors that affect their 
risk of predation, providing support for ecological 
concepts that have yet to be fully investigated in situ.  
 
Eleni Petrou, PhD 
 
Major Professor: Lorenz Hauser 
 
The socio-ecological system of razor clams and the 
Quinault Indian Nation: modeling the potential 
impacts of ocean change 
 
Natural resource management inherently requires 
balancing social, economic, and ecological objectives, 
often in a context of ongoing ecological and social 
change. On the outer coast of Washington state, 

cultural values and traditional lifestyles are closely 
entwined with the marine resources affected by 
ocean change. In this context, we consider ocean 
change to broadly include physical and biological 
perturbations induced by human activities (e.g. 
climate change, ocean acidification, fishing, coastal 
development, etc.). Our research aims to explore how 
ongoing changes to the marine environment may 
challenge the social-ecological system surrounding 
the Quinault Indian Nation’s razor clam harvest. We 
use key informant interviews, group interviews, and 
participatory risk mapping to better understand the 
emergent effects of changes in availability of the 
traditional razor clam resource on the Quinault 
Indian Nation, and to explore how the tribal 
community might prepare for or adapt to these 
impacts. We will combine interview responses with a 
review of the scientific literature to craft a Bayesian 
belief network of the Quinault-razor clam social-
ecological system. This work will identify key 
variables and interactions within the system, and 
enable the exploration of connections between razor 
clam availability and community-level variables like 
indigenous health and well-being, per capita income, 
and social network composition. Uncertainty around 
human responses to change (i.e. stated preference vs. 
actual behavior) will be incorporated to the extent 
possible. This work is an ongoing effort from 
graduate students in natural resource policy, 
genetics, population dynamics, and ecology as part 
of the IGERT Program on Ocean Change at the 
University of Washington.  
 

 
Seabirds 
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Elizabeth Phillips, PhD 
 
Major Professor: John Horne 
 
Comparing seabird use of the Columbia River plume 
from concurrent Eulerian and Lagrangian 
perspectives 
 
Freshwater discharge from the Columbia River into 
the California Current creates a large, dynamic river 
plume. Nutrient-rich plume waters fuel primary and 
secondary production, supporting a wide variety of 
small pelagic prey fish, large populations of Pacific 
salmon, seabirds, and marine mammals. However, 
the influence of the Columbia River plume on upper 
trophic level predators remains unknown. Predator 
use of the marine environment can be quantified 
using Eulerian (fixed grid) and Lagrangian (moving 
particle) sampling strategies. Ship-based counts, in 
situ environmental measurements, and prey density 
estimates are typically conducted using a Eulerian 
approach. Satellite-based tracking studies typically 
treat animal movements as particle trajectories. 
These two approaches are often used in isolation, 
although they offer potentially complementary 
insights into animal movement and habitat use. 
Concurrent data collected from at-sea surveys and 
satellite tagging of two piscivorous seabird species, 
sooty shearwaters (Puffinus griseus) and common 
murres (Uria aalge), are compared. We found that 
both seabirds utilize the broad region influenced by 
the Columbia River plume. Shearwaters utilize 
habitats of intermediate salinity, ranging from 
mixed, far-field plume to oceanic waters, where high 
densities of forage fish occur. In contrast, murres 
utilize the central river plume habitat, where recently 
discharged river water occurs and juvenile fish are 
predictably located. We hypothesize that the river 
plume is an identifiable, predictable, and persistent 
physical feature that foraging seabirds track to 
maximize prey encounter rates. By combining 
Eulerian and Lagrangian approaches, we identified 
multiple spatial and temporal scales at which 
seabirds respond to their marine habitat. 
 
 
 
 
 

Maite Pons, PhD 
 
Major Professor: Ray Hilborn 
 
Effects of biological, economic and management 
factors on tuna and billfish stock status 
 
Commercial tunas and billfishes (swordfish, marlins 
and sailfish) provide considerable catches and 
income in both developed and developing countries. 
These stocks vary in status from lightly exploited to 
rebuilding to severely depleted. This variability 
could result from differences in life history 
characteristics, economic incentives, exploitation 
histories or management measures. Although the 
status (biomass and fishing mortality rate) of major 
tuna and billfish stocks is well documented, the 
determinants of status are poorly understood and the 
effects of current management measures in 
rebuilding stocks have not been analyzed at the 
global level. Here, we show that, particularly for 
tunas, stocks were more depleted if they had high 
commercial value, were long-lived species, had small 
pre-fishing biomass, and were subject to intense 
fishing pressure for a long time. In addition, 
implementing and enforcing total allowable catches 
(TACs) had the strongest positive influence on 
rebuilding overfished tuna and billfish stocks. Other 
control rules such as minimum size regulations or 
seasonal closures were more important in reducing 
fishing pressure, but are not so effective in increasing 
biomass as implementing TACs. Lessons learned 
from this study can be applied in managing large 
industrial fisheries around the world. In particular, 
tuna regional fisheries management organizations 
should consider the relative effectiveness of 
management measures observed in this study for 
rebuilding depleted large pelagic stocks.   
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Sunset 

photo: Kelli Johnson 
 
Kristin Privitera-Johnson, MS 
 
Major Professor: Andre Punt 
 
A meta-analytic approach to quantifying uncertainty 
of globally utilized methods of fisheries stock 
assessment 
 
U.S. fisheries scientists and managers work to ensure 
that the amount of fish harvested each year will 
provide the greatest overall economic benefit to the 
nation, particularly in food production and 
recreational opportunities, and thoroughly account 
for the conservation of marine ecosystems. To 
accomplish this goal, the scientific uncertainty, the 
uncertainty inherent in data collection, assessment 
and prediction models, and management 
uncertainty, the uncertainty associated with the 
implementation of management plans must be 
addressed. In response to this need, we will 
synthesize and evaluate methods, utilized by the U.S. 
and international agencies, for quantifying 
uncertainty for data-rich and data-limited stocks. A 
meta-analytical approach will be used to provide a 
more comprehensive understanding of how 
uncertainty in fisheries management systems can be 
quantified by synthesizing methods utilized within 
the U.S. and internationally. The goals of this meta-
analysis are to 1) estimate the magnitude of the effect 
uncertainty has on the outcomes of stock assessments 

used globally; 2) assess and describe the 
heterogeneity between the assessment-specific 
estimates of uncertainty; and 3) identify and 
characterize factors that influence the between-
assessment heterogeneity and the overall estimate of 
the effect uncertainty has on these international stock 
assessment outcomes. 
 
Merrill Rudd, PhD 
 
Major Professor: Ray Hilborn & Trevor Branch 
 
Extending length-based models for data-limited 
fisheries into a state-space framework 
 
Approximately 90% of the world’s fisheries lack 
regularly collected data for stock assessment, but 
some combination of catch, effort, length 
composition, survey, fish life history, and other data 
are often intermittently collected. Length-based 
assessment methods have been increasingly used for 
application to data-limited fisheries, where length 
measurements, some catch information, and shared 
biological information from other species or areas 
may be the only data available. Many of these 
methods with data-limited application assume 
equilibrium conditions, or can account for break 
points where conditions shifted. However, most 
fisheries arise from processes that vary over time, not 
in an equilibrium state. Our work extends these 
length-based assessment methods to a state-space 
framework, accounting for process error in treating 
recruitment as a random effect, as well as 
observation error in the data collection. These 
methods will be applied to a small-scale coral reef 
fishery in Kenya, a unique situation where length 
composition, a sample of catch and effort data, and 
biomass surveys are available. These data types are 
not all commonly available for small-scale, multi-
species fisheries, but allow us to examine issues of 
data weighting including length composition 
weighting, effective sample size, and inclusion of 
different data based on representativeness. We will 
also explore the advantages and disadvantages of 
using a more complex or simplified model for small-
scale fisheries via simulation and in application to 
the Kenyan fishery.  
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Rainbow Trout 

photo: Madi Gamble 
 
Andrew Spanjer, MS 
 
Major Professor: Dave Beauchamp 
 
Developing a juvenile salmonid toxicant exposure 
index to integrate into a regional water-quality 
monitoring program.  
 
The US Geological Survey (USGS) National Water-
Quality Assessment Program conducted a regional 
assessment of water and habitat quality at 88 streams 
throughout the Puget Sound during the spring of 
2015. As a part of this assessment the USGS program 
aimed to develop a fish health index to supplement 
their traditional ecological and water quality metrics. 
The intent is to identify mechanistic links between 
water quality and effect (exposure and/or harm) in 
salmonids throughout the Puget Sound region at 
perennial stream sites across a gradient of urban 
impact. Metrics for the fish health assessment 
include: size at age per degree day, average growth 

rate per degree day, energy content, field necropsy 
scoring, and the expression of 12-24 biomarker genes 
of toxicant exposure. Additionally, a bioenergetics 
framework is being used to place observed 
contaminant effects in the context of expected 
growth given site specific environmental conditions. 
Field sampling concluded at the end of September.  
Currently, next-gen sequencing methods are being 
explored to characterize differential gene expression 
between study sites. Presented here is the study 
design, field sampling results, and plans for 
laboratory analysis to inform the developing fish 
health index.  
 
Erika Sutherland, MS 
 
Major Professor: Julian Olden 
 
Exploring the margins: The role of stage-specific 
physiology in range dynamics 
 
Predicting species’ response to climate change is 
essential to understanding species adaptation 
potential and extinction vulnerability. Many species 
have already responded by shifting distributions 
poleward in latitude or upward in elevation to track 
adapted thermal tolerances. One of the many 
challenges, however, has been to accurately predict 
the rate and magnitude of these range shifts – often 
confounded by the unique combination of abiotic 
and biotic variables encountered in newly colonized 
habitats. Unfortunately most colonization events 
happened well before modern ecological analysis, 
forcing ecologists to reconstruct past events or 
conduct small-scale laboratory experiments to 
understand the mechanisms behind range shifts. 
Nonnative species, on the other hand, may provide 
ecologists a unique opportunity to study ecological 
processes that promote or inhibit expansion. I 
explore this potential in the John Day River, OR 
(Columbia River Basin) where I have detailed 
records of introduction, colonization attempts and 
establishment successes of an expanding population 
of invasive smallmouth bass (Micropterus dolomieu). 
My objectives were to quantify adult dispersal, 
reproduction, juvenile recruitment and growth in 
response to different environmental conditions 
across multiple years at the most upstream extent of 
smallmouth bass distribution. My presentation 
reports on the critical abiotic and biotic drivers that 
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define the core, leading edge and front of an invasion 
and how different life-history stage physiological 
requirements differentiate the edge from the front. 
My research highlights the importance of 
understanding life-stage specific sensitivities to 
stream temperature for predicting the future 
distributional potential of fishes under various 
climate change scenarios.   
 
Michael Tillotson, PhD 
 
Major Professor: Tom Quinn 
 
Pre-spawning mortality in Hansen Creek: A 
salmonid murder mystery 
 
Pre-spawning mortality (PSM) is commonly 
considered an aberration when observed in Pacific 
salmon populations. Generally defined as mortality 
occurring after successful migration to the spawning 
grounds, but prior to initiation of spawning, PSM is 
usually studied in relation to anthropogenic impacts; 
for example chemical contamination or altered 
hydrological regimes. As such, the prevalence of 
PSM in wild spawning salmon populations is not 
well known, though it is assumed to be low. During 
the summer of 2014 Hansen Creek – a small stream 
in the Wood River system located in southwest 
Alaska – experienced exceptionally high escapement 
of sockeye salmon; nearly three times greater than 
had been previously observed in over five decades of 
surveys. Based on patterns in the prevalence of PSM 
during the spawning season we hypothesized that a 
combination of density and warmer than average 
water temperatures created stressfully low dissolved 
oxygen (DO) conditions which ultimately resulted in 
spawning failure for many fish. We tested this 
hypothesis by modeling in-stream life expectancy 
and the daily probability of dying prematurely in 
relation to temperature and density. We found that 
both temperature and density were significant 
predictors of PSM. However, despite the fact that 
nearly 50% of sockeye died without completing 
spawning in 2014 average stream life did not differ 

from previous years suggesting an additional, 
indirect effect of density as delayed spawning likely 
increased susceptibility to the stressful environment. 
This study provides a glimpse of the extreme density 
dependence that salmon populations would have 
experienced frequently prior to intensive fishing.  
 
Charlie Waters, PhD 
 
Major Professor: Kerry Naish 
 
Linking genotype and phenotype: Identifying fitness 
traits that respond to genetic adaptation to captivity 
in Chinook salmon 
 
The success of conservation hatcheries may be 
limited if hatchery fish have reduced reproductive 
success in the wild. Genetic adaptation to captivity 
has been identified as one mechanism of this fitness 
reduction. Therefore, it is important to identify the 
specific traits that respond to selection in the captive 
environment and quantify the rate of genetic change, 
because this data can inform actions that maximize 
the effectiveness and longevity of hatchery 
programs. Previous work on hatchery Chinook 
salmon from the Cle Elum Supplementation and 
Research Facility surveyed 9410 restriction site-
associated loci and identified genomic signatures in a 
segregated line that are consistent with adaptation to 
captivity. Here, we link key fitness traits that have 
been measured in five generations of returning 
adults to molecular markers using Genome Wide 
Association Studies and Random Forest analyses. We 
then compare our results to tests of selection to 
determine which traits respond to genetic adaptation 
to captivity. We compare our findings to an 
integrated line to determine whether gene flow 
between hatchery and naturally spawned fish limits 
directional change at fitness loci. This study will 
inform management practices aimed at reducing 
selection in the captive environment, thus 
minimizing its effect in supportive breeding 
programs.   
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