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Welcome to the 31st Graduate Student Symposium. The GSS is always one of the highlights 
of the SAFS calendar. Our students are the ultimate reflection of the goals and 
achievements of the School, and the GSS is one of the few times we get to enjoy an 
overview of all of the research taking place across the School. 
 
This year’s GSS is different in so many ways from the earlier GSSs. Most obviously GSS is, 
like most other seminar series, symposia, and conferences worldwide, being held online due 
to the continuing need to provide a safe and healthy work environment. The SAFS 
community are now expert in the use of all types of online platforms, and holding GSS online 
should allow even more students, staff, faculty and friends to attend and hear about the 
research being conducted in the School. 
 
Well done to the GSS program coordinators and program committee for creating an amazing 
showcase of the work conducted at the School. This year’s GSS is the first to have a major 
focus on five-minute speed talks in addition to the usual 15-minute “conference talks”. 
Increasingly, we are being asked to convey the aims and results of our research to groups of 
stakeholders rapidly, and our students are leading the way to create presentations that can 
summarize the key aspects of complex and impactful research very rapidly. The year is also 
the first to include workshops. The workshops aim to complement the courses given at the 
School and reflect skills that our graduates increasingly need as they move beyond SAFS 
and make their impact on their chosen fields. The workshop by Isabel Carrera Zamanillo is 
particularly timely given the School’s goal of creating a more welcoming and supportive 
community that recognizes that it can contribute to actions that overcome the lack of 
representation of historically oppressed groups within the School and the profession at large. 
 
As usual, this year’s GSS has talks on a wide range of topics that cover the enormous 
breadth of research in the School. The diversity of topics in this year’s GSS once again 
reflects the nature of the School, which conducts fundamental research that increases our 
understanding of aquatic ecosystems and how they are impacted by humans, as well as 
research that can feed directly into management decision-making. The talks that attracted 
my attention particularly this year (and I intend to view once the recordings are available) 
include those on how to manage grouper fisheries in data-poor situations, whether bears are 
ideal predators, how bleaching stress impacts corals, and diet variability of polar bears. 
Finally, the School has always conducted research to understand habitat and how it 
changes, so I was pleased to see that we will learn about Steven Robert’s online habitat this 
year. 
 
I wish I could have attended GSS live this year, but this was not possible owing to the need 
to attend a fishery management council meeting. 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  Login to the Zoom Webinar 
 
 
9:00  Welcome and Opening Remarks 
2020 GSS Coordinators—Eileen Bates, Beka Stiling, Miranda Roethler 
 
Dr. Steven Roberts, School of Aquatic & Fishery Sciences 
 
 
9:10 – 10:25 Speed Talks 
 
 
10:30 – 12:00  Workshop I 
 
 
12:00 – 12:30  Lunch Break 
 
 
12:30 – 1:30  Workshop II 
  
 
1:30 – 2:45  Standard Talks 
 
 
2:45 – 3:45  Workshop III 
 
 
3:45 – 4:00  Leaky Boot Talks 
 
 
4:00  Closing Remarks   
 
 
This annual event is sponsored by the Skau Endowment, established in memory of Oscar Skau by his 
family and friends.  
 
We invite those joining us for this event to reflect on and acknowledge the people whose ancestral 
homelands and traditional territories you are calling in from. We invite you to honor the community, past 
and present, and the land, with gratitude. Consider visiting native-land.ca to learn more. 
 
The University of Washington acknowledges the Coast Salish peoples of this land, the land which touches 
the shared waters of all tribes and bands within the Suquamish, Tulalip, and Muckleshoot nations.  
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Speed Talks Part 1 
 
9:10 Corinne Klohmann 
Eelgrass (Zostera marina): Cleaning our 
water one blade at a time 
 
9:15 Stephanie Thurner 
Modeling opportunistic exploitation: 
increased extinction risk when targeting 
more than one species 
 
9:20 Bryan Briones-Ortiz 
Phenotypic expression of life history 
traits in Zostera marina (eelgrass): 
Genotypes or Environment? 
 
9:25 Jennifer Gardner  
Is it Contamination or Conserved?: An 
adventure in troubleshooting genetic 
methods 
 
9:30 – 9:50 Break for Questions 
 
 

 

 
Speed Talks Part 2 
 
9:50 Jennifer Stern  
Diet variability of polar bears (Ursus 
maritimus) in Baffin Bay evaluated 
using stable isotopes and total mercury 
in hair 
 
9:55 Katie McElroy 
Are bears ideal predators? 
 
10:00 Samuel May 
Investigating long-term contributions of 
dispersers to population productivity 
and adaptive population structure 
 
10:05 John Best 
Catchability as a spatiotemporal 
random field for standardizing fishery-
dependent data 
 
10:10 Jessica Lindsay 
Quantifying ringed seal (Pusa hispida) 
habitat and emergence timing in the 
eastern Bering and Chukchi seas 
 
10:15-10:30 Break for Questions 
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Workshop I 
 
10:30-12:00 Increase your visibility: 
Crafting professional websites using 
GitHub 
 
Facilitators: Shelly Trigg, Yaamini 
Venkataraman, Sam White 
 
 
12:00 – 12:30 Lunch Break 
 
Workshop II 
 
12:30-1:30 Cultural Competency 
 
Facilitator: Isabel Carrera Zamanillo 
 
 
  
 
Standard Conference Talks 
 
1:30 Jeremy Axworthy 
Montipora capitata compartmentalizes 
nutrient assimilation pathways between 
tissue and skeleton following bleaching 
stress 
 
1:45 Lillian McGill 
Assessing hydrologic change and 
spatial covariance among time series of 
river discharge across western North 
America 
 
2:00 Elizabeth Elmstrom  
Landscape and hydrologic controls on 
river nitrogen: Linking land-use history, 
hydrologic regime, and nitrogen sources 
in rivers of Western Washington 
 

 
2:15 Abdullah Habibi 
Length-based management procedure 
performances assessment of tropical 
grouper fisheries 
 
2:30 Megan Feddern 
Stable isotope signatures in archival 
pinniped bone link food web-
assimilated resources to a century of 
environmental change 
 
 
 
 
Workshop III  
 
2:45-3:45 Navigating Team 
Collaborations Successfully 
 
Facilitator: Kelly Mistry 
 
 
 
Leaky Boot Talks 
 
3:45 Yaamini Venkataraman 
Virtual habitat preferences of Stevenium 
robertitus 
 
 
 
Awards and Announcements 
4:00-4:10 
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Speed Talks Part 1 
 
 
Corinne Klohmann, MS 
 
Major Professor: Jacqueline Padilla-Gamiño 
 
Eelgrass (Zostera marina): Cleaning Our Water One 
Blade at a Time 
 
Natural filtration systems are utilized worldwide to 
remove human pathogenic microorganisms from 
terrestrial waste. Due to their ubiquity, seagrass 
meadows are excellent candidates for filtration 
research. In the tropics, seagrass beds have 
demonstrated their ability to decrease the abundance 
of the bacterial pathogen Enterococcus. Enterococcus-
associated pathogens can sicken humans and other 
animals in the water. Eelgrass (Zostera marina) is a 
temperate marine angiosperm found in coastal 
waters worldwide. Using field and laboratory 
experiments I will examine the potential of eelgrass 
to remove bacterial pathogens from coastal waters in 
Puget Sound as well as the impact of ocean 
acidification and warming on the filtration capability 
of eelgrass. This study will address, for the first time 
seagrass pathogen filtration in temperate ecosystems. 
My findings may have large ecological and economic 
impacts for coastal systems worldwide.  Enterococcus 
is used by the EPA to indicate fecal contamination. 
When critical amounts of Enterococci enter a body of 
water, they negatively affect the recreational and 
economic value of the water source. This research 
has large implications for fisheries and human health 
worldwide. This is particularly relevant in Puget 
Sound, as there have recently been two large sewage 
spills here, but given the global distribution of 
eelgrass, this research has direct applications to 
human and ecosystem health worldwide. 
 
 
 
 
 
 
 

Stephanie Thurner, MS 
 
Major Professor: Trevor Branch 
 
Modeling opportunistic exploitation: increased 
extinction risk when targeting more than one species 
 
Extinction rates are increasing globally, and direct 
exploitation is an important driver. Many pathways 
have been proposed to explain how exploitation can 
lead to extinction. One of these proposed but 
understudied multispecies pathways is opportunistic 
exploitation, which occurs when a highly valuable 
but rare species is encountered during the 
exploitation of a less valuable, but more common, 
target species. Using individual-based simulations of 
exploiters in a two-species spatial model, we confirm 
that opportunistic exploitation increases depletion 
when compared to single-species exploitation, and is 
as detrimental to the more valuable, rare species as 
the anthropogenic Allee effect (where price increases 
with rarity) and the Allee effect (where population 
growth declines at low abundance). The most 
important factors affecting the impact of 
opportunistic exploitation are gross revenue and the 
abundance of the more common, less valuable 
species, while the ease of capture and growth rate of 
this species are less important. Thus, valuable but 
rare species are most at risk when harvested 
alongside low-value abundant species and should be 
prioritized by managers for protection from 
exploitation in multispecies systems. 

 
 

Photo: Corinne Klohmann 
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Bryan Briones-Ortiz, MS 
 
Major Professor: Kerry Naish/Jennifer Ruesink 
 
Phenotypic Expression of Life History Traits in 
Zostera marina (Eelgrass): Genotypes or 
Environment? 
 
Eelgrass, Zostera marina, is an indispensable 
ecosystem engineer in estuarine habitats and 
displays striking phenotypic diversity across its 
range. Reproduction in this seagrass species may be 
sexual via flowering or asexual through cloning, and 
these reproductive modes are more frequently 
associated with annual and perennial life cycles, 
respectively. The presence of distinct ecotypic 
variants across a landscape with apparent 
unrestricted gene flow suggests possible local 
adaptation, and foundational research indicates that 
phenotypic variation in eelgrass may be influenced 
by complex relationships between the environment 
(E) and genotypes (G). This project investigates the 
extent to which the phenotypic expression of life 
history traits in Zostera marina is driven by 
phenotypic plasticity and local adaptation, and 
whether there is evidence for genotype by 
environment interactions (GxE). We use 
complementary reciprocal transplants in the field 
and high-throughput genetic analyses to examine the 
influence of source origin (G), outplant site (E), and 
their interaction (GxE) on the expression of 
flowering, cloning, and shoot length. With this study 
we address the long-standing debate around 
allocation of Z. marina to reproductive mode. By 
illuminating the ecological and genetic bases of key 
trait variation in eelgrass, we aim to inform the 
selection of phenotypically-adequate transplant 
source donors to improve restoration success and 
coastal conservation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Jennifer Gardner, MS 
 
Major Professor: Luke Tornabene 
 
Is it Contamination or Conserved?: An adventure in 
troubleshooting genetic methods 
 
 
Exon capture is a next generation genetic sequencing 
method that allows for sequencing of thousands of 
exons across the genome. Exons are regions of the 
genome that code for proteins and thus tend to be 
conserved. The family Liparidae, the snailfishes, is a 
very specious, but recently diversified family of 
fishes. During a study using exon capture methods 
to determine relationships among the snailfishes we 
have run into a problem of trying to tease apart what 
sample contamination looks like and if we can tell it 
apart from highly conserved genes in closely related 
species. 
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Speed Talks Part 2 
 
Jennifer Stern, PhD 
 
Major Professor: Kristin Laidre 
 
Diet variability of polar bears (Ursus maritimus) in 
Baffin Bay evaluated using stable isotopes and total 
mercury in hair 
 

Climate warming in Arctic ecosystems is 
having pronounced effects on top predators. The loss 
of sea ice affects polar bears (Ursus maritimus) by 
reducing access to ice-associated prey. We 
investigate feeding habits of the Baffin Bay (BB) polar 
bear subpopulation through the use of hair stable 
isotopes and hair mercury concentrations. Most BB 
bears move across the pack ice to Baffin Island and 
fast on land over the summer (referred to in our 
study as ‘offshore bears’) whereas some (18%) 
remain resident at glacier fronts in NW Greenland 
(‘coastal bears’). Hair samples were analyzed for 
carbon (δ13C), nitrogen (δ15N), and sulfur (δ34S) stable 
isotopes and total mercury (THg) concentrations. We 
did not find significant differences between hair 
δ15N, δ13C or δ34S ratios and THg concentrations for 
coastal vs. offshore bears, suggesting similarities in 
trophic position and feeding. Total mercury 
concentrations and stable isotope values in 
segmented guard hairs were also compared to 
investigate seasonal variation for adult females that 
occupy different habitats (i.e., coastal or offshore). 
The δ13C and δ34S values in the proximal hair 
segments significantly differed from the distal 
segments for both coastal and offshore bears, 
suggesting BB polar bears may feed on a higher 
proportion of benthic prey later in the summer. Our 
study integrates dietary tracers with telemetry data 
to speculate how polar bear diet may change with a 
loss of sea ice habitat and increased use of coastal 
habitats. 
 
 
 
 
 
 

 
Katie McElroy, PhD 
 
Major Professor: Ray Hilborn and Tom Quinn 
 
Are bears ideal predators? 
 
The Ideal Free Distribution (IFD) Theory describes 
the distribution of predators among prey resources 
and has been used to investigate foraging decisions 
in many predator-prey systems. Bristol Bay, AK, 
supports a large population of brown bears (Ursus 
arctos) that rely on sockeye salmon (Oncorhynchus 
nerka) as their main summer food source and display 
fidelity to foraging grounds during the salmon 
spawning season. Near the village of Pedro Bay there 
is a series of small spring-fed ponds that drain into 
Lake Iliamna and collectively support a modest 
salmon return, averaging 3,190 annually. The ponds 
vary in fixed attributes, notably depth and area that 
affect ease of salmon capture, and present a natural 
experiment in foraging habitat choice of the bears 
that utilize this foraging neighborhood. Using data 
on the number of bear-killed salmon and the number 
of salmon available, I will investigate if bears are 
“ideal” predators on sockeye salmon by applying the 
IFD as a null model to foraging decisions.  
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Samuel May, PhD 
 
Major Professor: Kerry Naish 
 
Investigating Long-Term Contributions of 
Dispersers to Population Productivity and Adaptive 
Population Structure 
 
Strong positive assortative mating can increase rates 
of inbreeding and genetic load but may also help to 
maintain diversity, local adaptations, and resilience 
to perturbations. Gene flow through immigration 
may serve to alleviate the negative fitness effects of 
inbreeding and high genetic load (genetic rescue) but 
may also reduce the rate of local adaptation and 
decrease population resilience. However, the 
mechanisms by which gene flow increases 
population fitness while maintaining local 
adaptations are poorly understood within natural 
populations. Several studies have demonstrated 
adaptive differences between nearby populations via 
selection against dispersers, slowing the rate of gene 
flow below the rate of immigration. These findings 
led to a hypothesis that the increased genetic 
diversity in the hybrid offspring of dispersers may 
increase fitness (heterosis), thereby increasing 
population productivity in subsequent generations. 
Simultaneously, selection against dispersers may 
maintain fine-scale adaptive structure resulting from 
maternal effects on return timing and spawn 
location. Here, I investigate these processes by 
comparing the two-generation reproductive success 
of dispersers and philopatric individuals. It is often 
thought that high rates of gene flow may 
homogenize metapopulations; however, my results 
may reveal a more complex mechanism by which 
both genetic diversity and adaptive structure are 
maintained, thereby increasing metapopulation 
resilience to disruptive perturbations and permitting 
high rates of gene flow. 
are highly sensitive to assumptions about the natural 
evolutionary capacity of corals and the spatial design 
of restoration strategies, and may even be deleterious 
in certain circumstances. 
 
 
 
 

 

 
 
John Best, PhD 
 
Major Professor: Andre Punt 
 
Catchability as a spatiotemporal random field for 
standardizing fishery-dependent data 
 
Many fisheries have substantial data on fishery-
dependent catch. However, incorporating 
fishery-dependent data into spatiotemporal 
indices of abundance requires careful 
standardization. Many of the factors that could 
affect the catchability of fishery-dependent 
catches compared to fishery-independent catches 
are not readily apparent or may be difficult to 
quantify. It is likely that these factors are 
spatiotemporally correlated. With both fishery-
dependent and -independent data, it is possible 
to estimate spatiotemporally varying catchability 
for the fishery-dependent data. By standardizing 
fishery-dependent data and incorporating many 
additional observations, we hope to decrease the 
variance of estimated indices with minimal 
increase in bias. Preliminary simulation study 
results will be presented. 

 
 

Photo: Arial Brewer 
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Jessica Lindsay, PhD 
 
Major Professor: Kristin Laidre 
 
Quantifying ringed seal (Pusa hispida) habitat and 
emergence timing in the eastern Bering and Chukchi 
seas 
 
Ringed seals (Pusa hispida) are reliant on snow and 
sea ice for denning, and a better understanding of 
ringed seal habitat selection and timing of emergence 
from snow lairs is needed to quantify and predict 
effects of climate change in the Arctic. We used 
generalized additive models to relate ringed seal 
counts from spring aerial surveys in the Bering Sea 
(2012 and 2013) and Chukchi Sea (2016) to 
spatiotemporal covariates including survey date, 
remotely sensed snow and sea ice values, and short-
term weather data. We produced separate models for 
total ringed seal counts and for pups within each 
region. Our models showed that in both areas, total 
ringed seal counts increased over the course of the 
spring but most steeply after 15 May, indicating 
emergence from lairs and/or the onset of basking 
behavior. For the more northerly Chukchi Sea, we 
found a substantial unimodal effect of melt 
progression and a positive effect of snow depth on 
total ringed seal counts, whereas date had a much 
stronger effect than habitat variables for the Bering 
Sea total counts and for pup models in both regions. 
Data and model fits suggested that the Bering Sea 
has lower proportions of pupping and lair usage 
than the Chukchi. Overall, our findings demonstrate 
that snow depth and melt play an important role in 
the timing of ringed seal den emergence, particularly 
in Arctic habitats, and suggest ringed seal denning 
may be affected by continued shifts in melt and snow 
depth under climate change. 
 
 
 
 
Coffee Break 10:25-10:30 
 
 
 
 
 

 
Workshop I 
 
Organizer: Shelly Trigg, Yaamini Venkataraman, 
Sam White 
 
Increase your visibility: Crafting professional 
websites using GitHub 
 
This hands-on workshop introduces methods for 
crafting professional websites using the GitHub 
platform. These products are great ways to publicly 
showcase and share your research with potential 
employers and the community at large. The aim is 
for participants to leave with resources, tools, and a 
starter website that they can continue customizing 
into the future. It’s time to give yourself the online 
presence you and your work deserve! 
 
 
 
Lunch Break 12:00-12:30 
 

 
 
 

  
 

Photo: Madison Heller-Shipley 
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Workshop II 
 
Organizer: Isabel Carrera Zamanillo 
 
Cultural Competency 
 
At the core of the principles of diversity, equity and 
inclusion rests the need to recognize cultural 
difference and learn how to navigate it. Intercultural 
competence refers to a set of attitudes and skills that 
enhance appropriate interactions across cultural 
contexts. In this workshop, participants will be able 
to explore the role of this competence in the design of 
inclusive and meaningful forms of engagement, 
either in the classroom/lab or in relation to broader 
audiences.  
 
 
 
 
 

Standard Conference Talks  
 
Jeremy Axworthy, MS 
 
Major Professor: Jacqueline Padilla-Gamiño 
 
Montipora capitata compartmentalizes nutrient 
assimilation pathways between tissue and skeleton 
following bleaching stress 
 
Coral bleaching events are increasing with such 
frequency and intensity that many of the world's 
corals are in peril. Some corals appear more resilient 
to bleaching but the underlying mechanisms behind 
their resilience are poorly understood. We explored 
the proteomes of experimentally bleached and non-
bleached colonies of Montipora capitata, a resilient 
Hawaiian reef-building coral. Since bleaching can 
impact multiple aspects of a coral’s physiology, we 
investigated two functionally different 
compartments of the coral: the tissue, where feeding, 
respiration and reproduction occur, and the skeletal 
organic matrix (SOM), where calcification occurs. 
Using shotgun proteomics, we identified 2970 
proteins across both compartment and treatment 
types. In bleached tissue, 91 proteins were 
differentially abundant, and in bleached SOM, 39 
proteins were differentially abundant, compared to 
non-bleached corals. Results from gene ontology and 
pathway analyses of the tissue indicate that bleached 
corals 1) used the glyoxylate cycle to assimilate 
carbon from internal sources such as lipids, 2) had a 
high protein turnover rate, and 3) acquired more 
nitrogen from urea and betaine and less from 
ammonia. In the SOM, our analyses suggest that 
bleached corals were shunting glucose to the pentose 
phosphate pathway. These results highlight 
contrasting responses to bleaching stress in different 
compartments of M. capitata, shedding light on 
potential mechanisms behind its resilience to 
bleaching. This research is the first to use shotgun 
proteomics on two functionally different 
compartments of a reef-building coral and represents 
an important baseline for future studies on the 
physiological effects of bleaching on this ecologically 
important coral. 
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Lillian McGill, PhD 
 
Major Professor: Gordon Holtgrieve 
 
Assessing hydrologic change and spatial covariance 
among time series of river discharge across western 
North America 
 
In western North America, many rivers rely on 
winter precipitation and the resulting snowpack to 
sustain spring and summer streamflows. Climate 
models predict substantial winter warming, leading 
to increased precipitation falling as rain and 
decreased mountain snowpack. Subsequent changes 
to the timing, duration, and magnitude of 
streamflow over the course of the year are expected. 
To date, numerous studies have analyzed historical 
trends in streamflow to determine if climate induced 
changes are already present, but few have gone 
beyond simply checking for the presence of 
monotonic trends at individual stations.  In this 
study, we utilize dynamic factor analysis (DFA) to 
characterize the dominant observed patterns of 
change among discharge time series, assess their 
spatial covariance, and examine relationships with 
global scale climatic processes. Specifically, we fit 
DFA models to time series of eight discharge metrics 
that capture ecologically relevant facets of 
streamflow across 183 climate reference rivers. We 
found support for grouping the time series according 
to 3 latent variables (trends) and including PDO and 
ENSO indices as covariates. Latent trend loadings 
were regionally coherent and varied strongly with 
latitude for all metrics. Results highlight the 
complexity of climate change impacts on river 
discharge and suggest that in the future we will see 
differing impacts across space. Future work will 
include spatial autocorrelation in DFA models to 
determine if river types (e.g. snow or rain dominant) 
behave similarly, regardless of geographic area. 
 

 
Photo: Madison Heller-Shipley 

Abdullah Habibi, PhD 
 
Major Professor: Tim Essington 
 
Length-based management procedure performances 
assessment of tropical grouper fisheries 
 
Fisheries management is always challenged by 
limited availability of data to evaluate stock status 
and to implement harvest strategies that depend on 
them.  For this reason, data-limited management 
procedures have been proposed to take advantage of 
available data while providing adequate safeguards 
against overfishing. Length-based management 
procedures, for instance, either impose restrictions 
on sizes of retained fish, or modify the annual catch 
quota based on mean length of the catch.  However, 
in Indonesia’s grouper fisheries, these length-based 
methods may be ineffective because of growth 
patterns characteristic of tropical species.  
Here we simulated a test on the performance of 
several length-based management procedures to 
identify those that perform well, those that do not, 
and the inherent trade-offs among performance 
measures.  We also evaluate the sensitivity of these 
outcomes to alternative sources of life history 
information.  We find that in general, all 
management procedures avoided excessive 
overfishing.  Generally, restricting fishing effort to 
the 0.4 Spawning Potential Ratio produced the best 
trade-offs which optimizes the abundance and catch; 
restricting catch to lengths greater than that which 
maximize catch -per- recruit  produced an increase 
and highest catch; restricting target catch to length at 
95% maturity  produced lowest catch, high 
population abundance, and a variably total allowable 
catch. The combination of restricting catch to length 
at maturity with total allowable catch will produce 
similar catch, population abundance and total catch 
trend with slightly reduced value than restricting 
target catch to length at 95% maturity.  These overall 
patterns were robust to how we parameterized the 
models.    
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Elizabeth Elmstrom, MS 
 
Major Professor: Gordon Holtgrieve 
 
Landscape and hydrologic controls on river nitrogen: 
Linking land-use history, hydrologic regime, and 
nitrogen sources in rivers of Western Washington 
 
Rivers play a critical role in regional nitrogen (N) 
cycles through both the transport and in situ 
processing of N as it moves from terrestrial uplands 
to the oceans. Rivers receive a variety of terrestrial 
and atmospheric N sources, the inputs of which vary 
with watershed land-use and non-point sources (e.g. 
manure/septic, forest soils, or atmospheric inputs). 
The path, magnitude, and timing of N delivery, 
however, is likely to differ with a watershed’s 
hydrologic characteristics, specifically the timing of 
flow. In this study, we analyzed two years of 
monthly river water samples for triple isotopes of 
nitrate (δ15N, δ17O, and δ18O) from 17 different 
watersheds in Washington state that range in degree 
of landcover and hydrologic regime (urban vs. forest 
vs. agriculture and rain-fed vs. glacier-fed 
hydrology). A combination of linear models and time 
series analyses were applied to quantify the relative 
influence of hydrology and landscape patterns on 
riverine N source, synthesizing isotopic data, fine-
scale land cover data, and local flow classification. 
Enriched signatures of atmospheric nitrate (Δ17O) 
were linked to high elevation, glacier-fed systems, 
with overall low nitrate concentrations. High nitrate 
concentrations were positively correlated with 
depleted δ15N signatures at the peak of the 
hydrograph, during the fall and winter months, 
whereas δ15N signatures became enriched as 
concentrations and flows decreased. These data 
support that during periods of high flow, upland 
soils are the dominant source of riverine nitrate 
concentrations, while anthropogenic sources become 
more important during periods of low flow. 
 
 
 
 
 
 
 
 

 
 
 
Megan Feddern, PhD 
 
Major Professor: Gordon Holtgrieve 
 
Stable isotope signatures in archival pinniped bone 
link food web-assimilated resources to a century of 
environmental change 
 
Anthropogenic climate change will impact nutrient 
cycles, primary productivity, and thus ecosystem 
structure in the world’s oceans, although 
considerable uncertainty still exists regarding the 
magnitude and spatial variability of these changes. 
Understanding how regional-scale environmental 
drivers control nutrient availability and ultimately 
nutrient assimilation into food webs will inform how 
marine resources will change in response to climate. 
To evaluate how the environment influences 
assimilation of nitrogen and primary productivity 
into marine food webs, we applied a novel 
dimension reduction analysis to a century of newly 
acquired molecular isotope data derived from 
archival museum harbor seal bone specimens. By 
measuring bulk δ13C and δ15N of source amino acids 
of top predators from 1928-2014, we derive indices of 
primary productivity and nitrogen resources on food 
web relevant scales. We determined food webs are 
responsive to physical forcing, specifically climate 
regimes, sea surface temperature, and freshwater 
discharge, yet the strength of responses to individual 
drivers varied across the northeast Pacific on 
subregional scales. Primary productivity and 
nitrogen availability in Washington were dependent 
on regional climate conditions (i.e., North Pacific 
Gyre Oscillation) and freshwater discharge, in 
contrast to the Gulf of Alaska food web which 
responded to local indices of sea surface 
temperature. For some subregions (eastern Bering 
Sea, northern Gulf of Alaska) food web assimilated 
productivity is coupled to nitrogen sources, in 
contrast to other subregions which demonstrate no 
productivity-nitrogen coupling (Salish Sea). 
Altogether, these findings indicate stable isotope 
data can provide useful indices of nitrogen resources 
and phytoplankton dynamics that are utilized by 
food webs. 
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Workshop III 
 
Organizer: Kelly Mistry 
 
Navigating Team Collaborations Successfully 
 
This workshop focuses on how to navigate any kind 
of team collaboration while balancing your needs 
and goals, team cohesion and relationships with 
other team members, and the objectives and timeline 
of the shared project. We will cover how to evaluate 
the functionality of a team and what tactics someone 
who is not in the role of team lead or PI (such as a 
graduate student) can use to improve team efficacy, 
maintain good relationships with other team 
members and preserve your own goals. Common 
collaboration pitfalls will be explored, and methods 
will be introduced for evaluating what power 
dynamics might be at play in any given collaboration 
and how to navigate them in order to achieve your 
objectives, again from the perspective of someone 
with potentially the least amount of power on the 
team. Power differentials discussed will include 
institutional position, expert knowledge level, 
political or financial capital, access to resources, and 
socially assigned power based on identities (race, 
gender, disability status, etc.). The examples used 
will be situated in the academic environment, but 

these tools are applicable to any collaboration. 
Attention will specifically be paid to the grad 
student-advisor collaboration.  
 
 
Leaky Boot 
 
Yaamini Venkataraman 
 
 
Virtual Habitat Preferences of Stevenium robertitus 
 
Green screens allow for virtual habitat modifications. 
We tracked preferences over three months to 
determine if there was an optimal virtual habitat for 
S. robertitus. 
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Awards and Announcements 
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The success of the 31st Annual School of Aquatic and Fishery Sciences Graduate Student Symposium is 
due to the efforts of many dedicated students, faculty, and staff. Thank you for contributing your time, 
ideas, and energy during this time of distant learning and remote engagement. Each of you has played a 
key role in creating this year’s event and your hard work has resulted in a wonderful showcase of our 
school’s current graduate student research.  
 
Thank you to the volunteers helping with session judging and workshop facilitation. Thank you to all 
the graduate students for being eager to share your research. And, thank you to Dan DiNicola who 
jump-started our migration from our traditional in-person format to this year’s virtual format.   
 
The Graduate Student Symposium is funded through contributions from the Skau Endowment. We 
offer sincere thanks to the friends and family of Oscar Skau for your generous gifts to School of Aquatic 
and Fishery Sciences.  
 
We appreciate your attendance at the 31st 
Annual School of Aquatic and Fishery Sciences 
Graduate Student Symposium and we hope you 
enjoy your time with us.  
 
Sincerely,  
Eileen Bates, Beka Stiling, Miranda Roethler 
2020 GSS Coordinators 
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