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WELCOME TO WAISC!
WAISA HOSTS THE WESTERN ALASKA INTERDISCIPLINARY 
SCIENCE CONFERENCE 

Election of the Executive 
The last elections were held during the WAISA General Meeting in 
Dillingham on March 9-12, 2016, following the Keynote Address. 
Elections are held every two years. The elected Executive consists of 
a President, a Secretary/Treasurer, four Executive Members-At-Large, 
and a Student Member. 

Major Duties 
President – to convene and chair an annual meeting and to convene 

such other activities as the Executive deems appropriate. 
Secretary/Treasurer – to be responsible for notifying all members 

of details of the annual meeting at least one month in advance of that 
meeting. He/she shall have charge of the finances of the Association, 
shall be responsible for producing a Newsletter, and shall keep the files 
of the Association. The Secretary/Treasurer shall also provide liaison 
between members. 

Four Executive Members-At-Large – responsible for assisting 
the Secretary with liaison between the Executive and the general 
membership. They shall also assist in conducting the business of the 
Association. 

Student Member – responsible for assisting the Secretary with 
liaison between the Executive and the general membership. The 
Student Member shall also assist in conducting the business of the 
Association. 

Current Executive 
President: Todd Radenbaugh 
Secretary/Treasurer: Claudia Ihl 
Four Executive Members-At-Large: Tara Borland, 3 open 
Student Member: Open 
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WAISC Science Awards 
Colleagues who have demonstrated excellence are presented awards at 
the Thursday night Reception 

Excellence in Interdisciplinary Science – Given to an individual 
showing achievement in interdisciplinary science through 
contributions in research, teaching, and service in western Alaska. 

Leadership for Sustainable Communities – Given to an individual 
or organization to recognize their success on initiatives that promote 
sustainable communities in western Alaska. 

Educational Leadership – Given to an educator who has 
distinguished themselves as leaders in western Alaska institutions 
through innovative educational programs and curriculum. 

Distinguished Teaching Award – Given to a teacher in western 
Alaska who has made extraordinary contributions to the field of 
science teaching. 

Distinguished Contributions in Science, WAISC Special Award – 
Given to an individual selected by the WAISA organizing committee 
who has shown significant contributions in promoting science in 
western Alaska. 

WAISC Student Awards 
Interdisciplinary Science Student Award – Award for the best paper 

on interdisciplinary science presented by a student at WAISC.
Community Stewardship Award – Award to the best student paper 

that shows success and excellence in stewardship in a western Alaska 
community.
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Unalaska/Port of Dutch Harbor Welcomes You!
The Aleutian Islands are a chain of approximately 300 islands that 
extend from the Kamchatka Peninsula to the Alaska Peninsula, a 
distance of 1,250 miles, separating the Bering Sea from the Pacific 
Ocean. The Pribilof Islands lie in the middle of the Bering Sea about 
200 miles north of Unalaska Island. Harsh climatic conditions, 
abundant marine life, and some of the largest fisheries in the United 
States characterize these sparsely populated volcanic islands.

An oceanic climate brings moderate and fairly uniform 
temperatures and heavy rainfalls. Fog is a common occurrence during 
the summer months and the winter weather is subject to the Aleutian 
Low, a semi-permanent low-pressure system that is one of the main 
atmospheric circulation centers of the Northern Hemisphere. The 
Aleutian Low is also characterized by frequent storms and strong 
cyclones, bringing gusts up to 150 mph in the winter months. The 
average temperatures for Unalaska Island, the most populated island, 
is 30°F in the winter and 52°F in the summer. It rains for an average of 
250 days per year with an annual rainfall of about 80 inches.

The local economy is driven by commercial fishing and seafood 
processing, which occurs almost year-round. According to the 2014 
NOAA Fisheries annual report, Dutch Harbor led the nation with the 
highest amount of seafood landed for the 18th consecutive year, 
bringing in 761.8 million pounds at a value of $191.4 million. The 
remaining ports in the region combine for 640 million pounds of 
seafood landed at a value of $194 million. While fisheries provide 
a major source of income for this region, abundant marine life and 
terrestrial flora and fauna support active subsistence life styles of 
many individuals. During the summer months, locals harvest salmon, 
halibut, greenling, rockfish, reindeer, harbor seals, fur seals, and 
other marine life, plus, a variety of local plants are harvested for 
many traditional uses. In the fall, an influx of migratory sea ducks and 
local ptarmigan are harvested, as well as salmon berries, blueberries, 
crowberries, cranberries, and bolete mushrooms.
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General Conference Information

Registration Desk 
WAISC registration staff will assist you with registering and receiving 
your name badge and welcoming packet when you first arrive. They 
will also provide assistance with program information and other 
administrative needs. The registration desk will be open: 

• Wednesday, April 26, 5:00–7:00 pm, Pre-registration and check-in, 
Grand Aleutian Hotel Lobby 

• Thursday, April 27, 8:00 am–4:00 pm, Grand Aleutian Hotel Lobby 

• Friday, April 28, 8:00 am–4:00 pm, Grand Aleutian Hotel Lobby 

Conference Fees 
• Advance online registration by credit card; cash or check only at 

Registration Desk. 

• Full Conference* (3 days): $100 

• Keynote Banquet Seafood Buffet at the Grand Aleutian Hotel: Free 
with early registration. (LATE REGISTRATION ONLY: $43.26 paid to 
the Grand Aleutian) 

• Dinner Reception at the Grand Aleutian: Free with full conference 
registration.

• For those who want to attend only 1 or 2 sessions: Free 

*You can earn 1 college credit by enrolling in ENVI F193P Special 
Topics in Environmental Science by attending all 3 days. Your tuition 
will be sponsored under a USDA grant, so there is no charge to you. 
Ask for more information at the Registration Desk.

Coffee and Lunch Breaks 
Coffee and light snacks will be available free throughout the day for 
all registrants inside the conference area. Lunches are on your own.

Meeting Rooms at the Grant Aleutian
Makushin Room: Conference presentations
Shishaldin Room: Meeting area and refreshments
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Conference Overview
The Western Alaska Interdisciplinary Science Association (WAISA) is 
hosting the 2017 Western Alaska Interdisciplinary Science Conference and 
Forum (WAISC), “Western Alaska—Islands in Change.” This conference 
will highlight regional efforts that provide an interdisciplinary approach 
to scientific inquiry and resource management. Organizers sought 
submissions from all individuals and organizations collecting and 
disseminating information in western Alaska.

Western Alaska is experiencing a period of rapid change. 
Temperatures are warming, the ocean is becoming more acidic, and 
species are shifting in time and space. Environmental and economic 
fluctuations caused by a changing environment lead to risks, threats, 
and impacts, but change can also bring opportunities and new 
developments/transformations. WAISC brings together scientists, 
resource managers, industry experts, fishery business enthusiasts, 
seafood product development/safety specialists, and resource users 
to share the state-of-the-science, the latest innovations in technology, 
and local observations, and to discuss the needs and concerns of each 
stakeholder group. 

Aleutian Islands Waterway Safety Committee Informational Meeting
One of the top recommendations of the Aleutian Islands Risk 
Assessment is to bring together stakeholders in a proactive forum 
to determine ways to reduce risk, prevent accidents, and foster 
collaboration among a diverse set of waterway users in a non-
regulatory body. Learn about possible ways forward and help 
determine next steps. The meeting is open to the public.

Presentation Sessions
Session 1: Climate Change Adaptations
Session 2: Energy and Water Management
Session 3: Sustainable Fisheries Management and Operations
Session 4: Environmental Monitoring and Response
Session 5: Rural Education

Additional Events to Be Held During the Conference
• Thursday, April 27, 4:45–6:00 pm, Museum of the Aleutians Field Trip

• Friday, April 28, 5:00–7:00 pm, WWII Center field trip featuring the 
Unangan Dancers

• Saturday, April 29, 2:00–5:00 pm, (1) Chadux will lead a tour of oil 
spill response resources to contain, control, and clean up petroleum 
spills located in Unalaska. (2) Join a historical and nature tour of 
Unalaska. More information is available at the registration desk.
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Keynote Speaker

Jeff Dickrell 
Jeff Dickrell is a local Unalaska City 
School District high school history 
teacher and a renowned Aleutian 
Islands historian, especially on the 
World War II timeframe. Jeff Dickrell 
arrived in Unalaska, Alaska, in 
1990 from Naperville, Illinois, with 
an idea to immerse himself into 
history by accepting a position as 
the Unalaska high school history 
teacher. Focusing on WWII and 
engrossing himself in Aleutian 
history, Dickrell was able to publish 
Center of the Storm in 2002. Dickrell 
has a BA in history from Northern 
Illinois University and is a member 
of the Alaska Historical Society. 
When not in front of a class or his 
computer, he can usually be found 
paddling his kayak or hiking the 
hills of Unalaska.
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Conference Schedule
All events are at the Grand Aleutian Hotel unless otherwise stated. Presentations 
and times are subject to change.

Wednesday, April 26
2:00–5:00 pm AleutiAn islAnds WAterWAy sAfety informAtionAl  
 meeting (open to the public)

5:00–7:00 pm registrAtion 

7:00–9:00 pm Keynote bAnquet At grAnd AleutiAn seAfood buffet

Jeff Dickrell, Unalaska City School District

Thursday, April 27
7:30–8:30 Am presenters set‐up/technology checK/coffee 

8:30–8:45 Am Welcoming: sAfety protocols, AgendA, mAteriAls 

8:45–9:15 Am opening ceremony

Melissa Good, WAISC Steering Committee Chair, UAF Alaska 
Sea Grant/Aleutian‐Pribilof Center Coordinator 

Dr. Vivian Viar, UAF Bristol Bay Campus Assistant Director

Dr. Todd Radenbaugh, WAISA President, UAF Bristol Bay Campus

CLIMATE CHANGE ADAPTATIONS 
Lead: Todd Radenbaugh, UAF Bristol Bay Campus

9:15–9:30 Am 
Urban Muskoxen in Nome: Habitat and Forage Plant Selection

Claudia Ihl, UAF Northwest Campus  

9:30–9:45 Am 
Effects of Phenological Changes in Herbivore‐Vegetation 
Interactions in Alaska Coastal Tundra

Katherine Kelsey, UAA Department of Biological Sciences

9:45–10:00 Am breAK  
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10:00–10:15 Am 
Subsistence Use Is a Strong Predictor of Ecological Change

Douglas Causey, UAA Department of Biological Sciences

10:15–10:30 Am 
In Defense of Alaska’s Coasts: Collaborative Solutions to 
Address Coastal and Climate‐Related Threats

Leanna Heffner, Western Alaska LCC  

10:30–10:45 Am 
Coastal Resilience in Alaska: Building Networks to Go 
from Information to Action on Our Coasts

Karen Pletnikoff, Aleutian Pribilof Islands Association  

10:45–11:00 Am 
As the Tides Ebb and Flow: Changes in the Nushagak Estuary

Todd Radenbaugh, UAF Bristol Bay Campus  

11:00–11:15 Am 
Use of Traditional Ecological Knowledge (TEK) on Climate Change 
Adaptation and Food Security Efforts in the Bristol Bay Region

Gayla Hoseth, Bristol Bay Native Association

11:15–11:30 Am 
Non-Fishing Impacts Report 2017

Doug Limpinsel, NOAA Alaska Region

11:30–11:45 Am 
Effects of Paralytic Shellfish Toxins on Alaska’s Marine Ecosystem

Bruce Wright, Aleutian Pribilof Islands Association

11:45–1:00 pm lunch (on your oWn)  

1:00–1:15 pm 
Coastal Bluff Erosion in the Nushagak Estuary

Todd Radenbaugh, UAF Bristol Bay Campus

1:15–1:30 pm 
Ecological Anomalies at Little Diomede Island in Summer 2016

Hector Douglas, UAF Kuskokwim Campus

1:30–1:45 pm 
Murre Update: Widespread Breeding Failures Following Winter Mortality Event

Aaron Poe, US Fish and Wildlife Service
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1:45–2:00 pm 
Climate Change Adaptations Synthesis 

ENERGY AND WATER MANAGEMENT
Lead: Tom Marsik, UAF Bristol Bay Campus

2:00–2:15 pm 
Energy Payback Time for Solar Photovoltaic in Southwestern Alaska

Henry Hundt, UAF Bristol Bay Renewable Energy Alaska Project

2:15–2:30 pm 
Galena Biomass Project

Tim Kalke, Sustainable Energy for Galena, Alaska  

2:30–3:00 pm  breAK

3:00–3:15 pm 
Air‐Source Heat Pump in an Efficient Building in Dillingham, Alaska

Tom Marsik, UAF Bristol Bay Campus

3:15–3:30 pm 
Sustainable Water Resources Engineering and 
Management for the Island of Guam

Masoud Teimoury, UAF

3:30–3:45 pm 
Renewable and Biodegradable Thermal Insulation 
Material for Alaska Fishing and Seafood Industry

Philippe Amstislavski, UAF  

3:45–4:00 pm 
Sustainable Energy College Credit Opportunities in High School Classrooms

Tom Marsik, UAF Bristol Bay Campus

4:00–4:15 pm 
Energy and Waste Management Synthesis

4:15–4:45 pm breAK  

4:45–6:00 pm museum of the AleutiAns field trip

6:30–7:00 pm poster session

7:00–8:00 pm  dinner reception And AWArd ceremony At grAnd AleutiAn
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Friday, April 28
8:00–9:00 Am  presenters set‐up/technology checK/coffee

9:00–9:15 Am Welcoming dAy 2 AgendA revieW

9:15–9:45 Am  Welcoming presentAtion 
Peggy McLaughlin, City of Unalaska/Port of Dutch Harbor Director

9:45–10:00 Am breAK

SUSTAINABLE FISHERIES MANAGEMENT AND OPERATIONS
Lead: Gabe Dunham, UAF Alaska Sea Grant

10:00–10:15 Am 
Humpback Whale Entanglements and Interactions with 
Bering Sea and Aleutian Islands Fishing Gear

Melissa Good, UAF Alaska Sea Grant Marine Advisory Program

10:15–10:30 Am 
Tribal Involvement in Federal Fisheries Monitoring and Management

Verner Wilson, Bristol Bay Native Association

10:30–10:45 Am

Consolidated Reporting through the Interagency Electronic Reporting System
Krista Milani, NOAA Fisheries

10:45–11:00 Am 
Fishbiz Commercial Fishery Resources

Gabe Dunham, UAF Alaska Sea Grant Marine Advisory Program

11:00–11:15 Am 
The Story‐Telling and Oral History in the Social Sciences: 
Considering Environmental Transitions, Tragedies, Physical 
Setting and Coastal Interpretation with Infrequent Public 
Voices in Alaska’s Commercial Fishing Industry

Emilie Springer, UAF Department of Anthropology

11:15–11:30 Am 
Toward More Integrated Salmon Knowledge Systems

Ian Dutton, Nautilus Impact Investing 
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11:30–11:45 Am 
Rules and Regulations for Direct Marketing Seafood

Gabe Dunham, UAF Alaska Sea Grant Marine Advisory Program

11:45–12:00 pm 
Sustainable Fisheries Management and Operations Synthesis

12:00–1:30 pm     lunch (on your oWn)

ENVIRONMENTAL MONITORING AND RESPONSE 
Lead: Aaron Poe, Aleutian Bering Sea Islands LCC

1:30–1:45 pm 
Utilizing Community‐Based Observation Networks to 
Maximize Resilience in a Changing Arctic

Leah Bower, Aleut International Association

1:45–2:00 pm 
Local Eyes on the Water: Community‐Based Harmful 
Algal Bloom Monitoring in Southeast Alaska

Joanna Green, UAF BLaST Program

2:00–2:15 pm 
Spill Response in Western Alaska: The Alaska Chadux Model

Paul Shuart, Alaska Chadux Corporation

2:15–2:30 pm 
Visualizing Impacts of Projected Changes in Marine Vessel Traffic 
Using Spatially and Seasonally Explicit Simulation Models

Tahzay Jones, National Park Service

2:30–2:45 pm 
Evaluating Drift Trajectories of Simulated Vessels to Understand Risks from 
Vessel Groundings along Four Major Traffic Lanes through the Aleutian Islands

Benjamin Matheson, Aleutian Bering Sea Islands LCC  

2:45–3:00 pm 
Indigenous Involvement Efforts at the International Maritime Organization

Verner Wilson, Bristol Bay Native Association 

3:00–3:30 pm breAK  
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3:30–3:45 pm 
Arctic Marine Spill Response Preparedness through Community Engagement

Karla Dutton, Defenders of Wildlife, Alaska Program  

3:45–4:00 pm 
Environmental Monitoring and Response Synthesis 

4:00–5:00 pm breAK/Arts And crAfts 

5:00 pm  WWii center/unAngAn dAncers field trip 

 dinner (on your oWn)

Saturday, April 29
8:00–9:00 Am presenters set‐up/technology checK/coffee 

9:00–9:15 Am Welcoming dAy 3 AgendA revieW

9:15–9:45 Am Welcoming presentAtion 
Leticia Pureza, Qawalangin Tribe

9:45–10:00 Am breAK

RURAL EDUCATION 
Lead: Veronica Padula, UAF/UAA

10:00–10:15 Am 
Technical Training in Rural Alaska

Gabe Dunham, UAF Alaska Sea Grant Marine Advisory Program  

10:15–10:30 Am 
Resources for Teaching about Energy in Alaska K‐12 Classrooms

Colleen Fisk, Renewable Energy Alaska Project

10:30–10:45 Am 
Place‐Based Education Program on Marine Ecosystems 
for Teachers‐In‐Training on St. Paul Island

Veronica Padula, UAF/UAA
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10:45–11:00 Am 
Engaging Science Students in Western Alaska Communities

Todd Radenbaugh, UAF Bristol Bay Campus

11:00–11:15 Am 
Sustaining Indigenous and Local Knowledge, Arts, and Teaching

Evan Sterling, UAF School of Education

11:15–11:30 Am 
A Place-Based Approach to Science Education in Unalaska 
with Alaska Seas and Watersheds Curriculum

Josh Good, Unalaska City School District

11:30–11:45 Am 
Capacity Building and Youth Involvement in Fish 
Ecology Investigations on the Kuskokwim

Janessa Esquible, Orutsaramiut Native Council

11:45–12:00 pm

Using Undergraduate Research to Recruit and Retain STEM Students
Brian Rasley, UAF

12:00–12:15 pm rurAl educAtion synthesis

12:15–12:30 pm student AWArds And WrAp‐up

12:30–2:00 pm  lunch (on your oWn)

2:00–5:00 pm 
Chadux-led tour of oil spill response resources to contain, 
control, and clean up petroleum spills located in Unalaska. 

Historical and nature tour of Unalaska. 

(More information available at the registration desk) 

 END OF SYMPOSIUM



16 

Urban Muskoxen in Nome: Habitat 
and Forage Plant Selection
Hannah Beutler1 and Claudia Ihl1,2

1. Stanford University 
2. University of Alaska Fairbanks, Northwest Campus, Nome, AK

In recent years, the city of Nome in northwestern Alaska has 
increasingly faced troubles created by the close proximity of 
muskoxen to houses and residences during the summer. While muskox 
populations on the Seward Peninsula overall are on the decline, 
muskox numbers in and near Nome have increased. Dog mushers are 
particularly troubled as several dogs have been gored or killed by 
muskoxen. Muskoxen have blocked the runway at the airport, been hit 
by cars, and camped out in the harbor. 

During summer 2016, we evaluated foraging decisions by 
muskoxen within city limits and at the airport runway. We established 
transects to assess vegetation cover in muskox feeding sites within 
the city as well as in outlying tundra habitats. We collected fecal and 
foraging samples of vegetation eaten by muskoxen. We also conducted 
visual observations to assess which foraging species were selected. 

We hypothesize that recently disturbed former mining areas 
within the Nome city limits offer preferred foraging habitat because 
early successional stages of regrowth offer more preferred foraging 
species at potentially higher nutritional value. We will present results 
on observational and transect data. Forage analysis is still in progress.

Climate Change Adaptations
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Effects of Phenological Changes in Herbivore-
Vegetation Interactions in Alaska Coastal Tundra
K.C. Kelsey1, A.J. Leffler2, K.H. Beard3, J.A. Schmutz4, R.T. Choi3, and J.M. Welker1

1. University of Alaska Anchorage, Department of Biological Sciences 
2. South Dakota State University, Natural Resource Management 
3. Utah State University, Department of Wildland Resources 
4. US Geological Survey, Anchorage, AK

The advancement or delay in annual timing of regional ecological 
processes is an important consequence of climate change. Alterations 
to the timing of ecological processes can result in asynchrony among 
seasonal dynamics at different trophic levels, creating the potential 
for a trophic mismatch between consumers and their resources, which 
has consequences for population dynamics, community composition, 
and regional biogeochemical cycling. The potential for such a 
mismatch is exaggerated in arctic and subarctic regions where climate 
change is advancing more rapidly than other parts of the globe, and 
where many ecosystems are influenced by herbivores that migrate 
long distances for forage and safe habitat. In the Yukon Kuskokwim 
River Delta the onset of the growing season is advancing, creating the 
potential for a trophic mismatch if the migratory herbivorous geese 
that use this region do not adjust their arrival times to coincide with 
the changing phenology of their forage. We investigated the effects 
of this potential mismatch through a replicated factorial experiment 
in which we manipulated the onset of the growing season (advanced 
vs. ambient) and timing of grazing (early, typical, late, or none) and 
evaluated the effects on soil conditions, vegetation productivity, and 
local biogeochemical cycling. Our results suggest that altering the 
timing of grazing has a larger effect than changes in the timing of the 
growing season on soil conditions, vegetation canopy height, and local 
biogeochemical fluxes. In general, advancing the timing of grazing had 
relatively small effects relative to control conditions, but delaying the 
timing of grazing resulted in cooler soil temperature, taller vegetation 
canopy height, and greater greenhouse gas exchange. These results 
indicate that future vegetation productivity, and therefore availability 
of goose forage in this region, will be controlled by interactions of 
climate change and goose population dynamics.

Climate Change Adaptations
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Subsistence Use Is a Strong Predictor 
of Ecological Change
Douglas Causey
University of Alaska Anchorage, Department of Biological 
Sciences, Anchorage, AK, dcausey@alaska.edu

Understanding the complex dynamics of environmental change 
in northern latitudes is of paramount importance today, given 
documented rapid shifts in sea ice, plant phenology, temperatures, 
deglaciation, and habitat fidelity. This knowledge is particularly 
critical for arctic avian communities, which are integral components 
that maintain biological teleconnections between the mid and 
northern latitudes. Furthermore, waterfowl are fundamental to Native 
subsistence lifestyles and serve as foci for conservation and ecological 
research. This project has had several objectives: to quantify the 
network dynamics of terrestrial food webs, to understand the nature 
of their recent and past changes, and determine how High Arctic 
and Low Arctic patterns may be related to climate change. Data 
were collected over three decades from High Arctic and Low Arctic 
regions, including Bristol Bay, Yukon-Kuskokwim Delta, and Bering 
Sea Islands. Waterfowl breeding abundance and subsistence take were 
analyzed using complex time-series analysis. Our preliminary results 
indicate that patterns of subsistence take consistently is associated 
with community-wide spatial and temporal dynamics of waterfowl 
distribution and abundance in subsequent years.

Climate Change Adaptations
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In Defense of Alaska’s Coasts: Collaborative Solutions 
to Address Coastal and Climate-Related Threats
Leanna Heffner1, Karen Murphy1, Karen Pletnikoff2, 
Aaron Poe3, and Joel Reynolds4

1. Western Alaska Landscape Conservation Cooperative, Anchorage, 
AK, Leanna_Heffner@fws.gov, karen_a_murphy@fws.gov
2. Aleutian and Pribilof Islands Association, Anchorage, AK, karenp@apiai.org
3. Aleutian and Bering Sea Islands Landscape Conservation 
Cooperative, Anchorage, AK, aaron_poe@fws.gov
4. National Park Service and Western Alaska Landscape Conservation 
Cooperative, Anchorage, AK, joel_reynolds@nps.gov

As rapid change continues throughout Alaska’s landscapes, 
oceans, and coasts, the need to implement adaptation strategies is 
increasingly urgent. The Western Alaska Landscape Conservation 
Cooperative (Western AK LCC) has partnered with state and federal 
agencies, tribal entities, and research organizations to address this 
need throughout Western Alaska and its coastal regions. This work 
began by helping to coordinate and fund efforts to fill critical science 
gaps related to changes in coastal storms and their impacts. Projects 
included mapping and imaging the shoreline, an assessment of coastal 
changes since 1985, expanding community-based observations, 
improved storm modeling, creating community flood maps, and 
examining impacts of flooding to shorebird habitat. In addition, 
Western AK LCC recently partnered with the Aleutian and Pribilof 
Islands Association and the Aleutian and Bering Sea Islands LCC to 
spearhead four Coastal Resilience and Adaptation Workshops that 
brought together tribal leaders, scientists, planners, and managers 
to share information and identify tools and strategies to address the 
challenges of a rapidly changing coast. 

Moving forward, the Western AK LCC intends to pursue and fund 
projects that directly address high-priority needs that were identified 
during the Coastal Resilience Workshops, and will also focus on 
landscape-scale planning that directly leads to adaptation strategies. 
Finally, as large-scale collaboration will be critical to address the 
challenges facing Alaska’s coasts, the Western AK LCC will continue 
to build and strengthen networks that connect key experts, decision-
makers, and stakeholders throughout the region.
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Coastal Resilience in Alaska: Building Networks 
to Go from Information to Action on Our Coasts
Karen Pletnikoff1, Aaron Poe2, Davin Holen3, Karen 
Murphy4, Leanna Heffner4, and Amy Holman5

1. Aleutian Pribilof Islands Association, Anchorage, AK, karenp@apiai.org
2. Aleutian and Bering Sea Island LCC, Anchorage, AK, aaron_poe@fws.gov
3. Alaska Sea Grant, Anchorage, AK, dlholen@alaska.edu
4. Western Alaska LCC, Anchorage, AK, karen_a_murphy@fws.gov, leanna_heffner@fws.gov
5. NOAA, Anchorage, AK, amy.holman@noaa.gov 

“Coastal resilience” and “climate adaptation” grants and projects have 
sprung up everywhere over the last few years—but what does that 
mean for the communities and natural resource managers on Alaska’s 
coast who balance economic development needs and the subsistence 
way of life? A consortium of four of Alaska’s Landscape Conservation 
Cooperatives (LCCs), NOAA, the Aleutian Pribilof Islands Association, 
and other regional Alaska Native organizations, Alaska Sea Grant, and 
the Alaska Climate Science Center joined numerous local partners to 
host workshops in five regions of the state to find out.

Almost 260 participants from 52 tribes, 15 state and federal 
agencies, and several research institutions shared their insights on 
the most urgent risks and vulnerabilities for coastal communities and 
resources. They also identified key opportunities for collaboration 
between communities and agencies including:

• bringing local decision-makers together with the researchers who 
can fill their needs,

• consolidating and leveraging research being done by many 
different parties (Western and traditional), and ensuring the 
results get to those who need them, and

• creating an adaptive, collaborative process of identifying needs, 
conducting work, presenting results for evaluation and feedback, 
and using that information to drive future research and 
management investments.

This presentation will share our workshop processes, the tools 
that are coming from this workshop effort, and ideas for moving 
forward to build resilience in coastal communities in Alaska. 
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As the Tides Ebb and Flow: Changes 
in the Nushagak Estuary
Todd Radenbaugh
University of Alaska Fairbanks, Bristol Bay Campus, Dillingham, AK, taradenbaugh@alaska.edu

The Nushagak Bay is a large estuary in southwestern Alaska that 
receives the waters from four rivers important in the regional 
salmon life cycle. Significant changes in this estuary have coincided 
with increasing extreme events such as more severe storms and 
warm spells in winter. Given the large breadth of change in culture, 
ecology, and climate in the Nushagak, we need to more closely 
examine the ecological functions and the full range of services this 
estuary provides (e.g., fisheries, nutrient cycling, diversifying wildlife 
habitats, safe harbors, and distributing and cleaning fish waste). 

The fauna of the Nushagak estuary is composed mostly of arctic 
euryhaline species such as Saduria isopods, gammarid amphipods, 
rainbow smelt, and beluga whales. The temperature tolerances of 
most these species is below 15C but the estuary has been warming 
and recent summer temperatures have been measured above 20C. 
Other important ecological data gaps for the estuary include the 
influences of summer fish processing waste on food webs, seasonal 
population changes in biota, and primary productivity vs. marine 
derived nourishment. We need a more robust understanding of how 
the Nushagak, and other Bristol Bay estuaries, function in a warming 
Bering Sea so that scientists and policy makers can better manage the 
region. We must also be prepared that scientists may discover hard 
truths due to measured change. If those truths run counter to our 
belief systems or financial investments, we must be prepared to adapt.
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Use of Traditional Ecological Knowledge 
on Climate Change Adaptation and Food 
Security Efforts in the Bristol Bay Region
Verner Wilson and Gayla Hoseth (presenter)
Bristol Bay Native Association, Dillingham, AK, vwilson@bbna.com, ghoseth@bbna.com

The Bristol Bay Native Association (BBNA) is the regional tribal 
consortium for 31 Alaska Native tribes in the Bristol Bay region. The 
BBNA Natural Resources Department has a number of initiatives 
related to documenting traditional ecological knowledge (TEK) on 
regional wildlife migration, changes in climate, and thoughts on 
food security. Specifically, BBNA is working with agencies such as the 
Alaska Department of Fish and Game and the Bureau of Indian Affairs 
on documenting TEK on the Mulchatna caribou herd, salmon runs 
near Togiak, and marine mammals throughout Bristol Bay and the 
Alaska Peninsula. BBNA staff will highlight some of our findings after 
interviewing many people in Bristol Bay and offer some ideas on how 
our TEK projects can help on efforts for climate change adaptation and 
food security in Bristol Bay.
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Non-Fishing Impacts Report 2017
Doug Limpinsel, Matthew Eagleton, and Jeanne Hanson
NOAA Alaska Region, Habitat Conservation Division, Anchorage, AK, Doug.Limpinsel@
noaa.gov, matthew.eagleton@noaa.gov, Jeanne.Hanson@noaa.gov

The Magnuson-Stevens Fishery Conservation and Management Act is 
the primary law governing marine fisheries management in United 
States. In 1996, Congress added new provisions assisting fishery 
management councils in describing and identifying Essential Fish 
Habitat (EFH) in fishery management plans (FMPs), including the 
identification of adverse impacts to EFH and authority to recommend 
mitigation measures to conserve EFH. Measures also mandate a 
complete review of EFH provisions in FMPs at least once every five 
years to update information on potential impacts from fishing and 
other non-fishing activities. The recent review has three focal areas: 
(1) update EFH descriptions, incorporating general additive models 
(GAM) or MaxEnt; (2) a subsequent evaluation of fishing impacts on 
EFH; and (3) updating information and adding new sections to the 
non-fishing impacts report. The 2017 Non Fishing Impacts Report 
builds upon previous iterations, though now introduces an ecosystem 
approach to the most important EFH attribute in sustainable 
fisheries—water. An ecosystem approach to water and associated 
hydro-geomorphic processes from wetland headwaters through 
riverine, estuarine, and marine systems is presented. A new chapter 
on climate change summarizes our current understanding of two 
recently well documented examples of climate change on fisheries in 
the Bering Sea and Gulf of Alaska. The 2017 report also cites current 
climate change literature, addressing potential cumulative impacts 
to marine ecosystem productivity should current projections hold 
true; changes in marine fisheries distribution, abundance and species 
composition; altered predator-prey interactions; and potential impacts 
to associated coastal communities.
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Effects of Paralytic Shellfish Toxins 
on Alaska’s Marine Ecosystem 
Bruce Wright
Aleutian Pribilof Islands Association, Anchorage, AK, brucew@apiai.org

Toxins from harmful algae are present in Alaska marine food 
webs in high enough concentrations to be detected in clams, other 
invertebrates (copepods, krill, shrimp, and crab), fish, birds, and 
marine mammals from Southeast Alaska to the Arctic Ocean. Harmful 
algal bloom toxins have been known to cause mortality and illness in 
people, fish, birds, and marine mammals.

The two main algal toxins detected in Alaska are domoic acid, 
produced by the algae called Pseudo-nitzschia, and paralytic shellfish 
toxins, produced by the dinoflagellate algae known as Alexandrium. 
Favorable conditions can cause the toxin-producing algae to “bloom.” 
Shellfish like clams, small plankton-eating invertebrates such as krill, 
as well as fish such as sand lance can accumulate the toxins as they 
feed by filtering the water. Top predators preying on contaminated 
krill, fish, or shellfish will then absorb the toxin themselves.

Paralytic shellfish toxins can alter the food web by affecting, even 
killing, lower trophic level species such as copepods, krill, and sand 
lance. This can alter the food web leaving little or no prey for top 
predators. This can result in mass starvation events such as the murre 
die-off in 2015-2016 in the Gulf of Alaska and the puffin die-off in 
the Bering Sea in late 2016. This presentation will discuss ecosystem 
effects from paralytic shellfish toxin in Alaska and how to identify 
species for collection and testing.
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Coastal Bluff Erosion in the Nushagak Estuary
Todd Radenbaugh
University of Alaska Fairbanks, Bristol Bay Campus, Dillingham, AK, taradenbaugh@alaska.edu

Across coastal Alaska, shoreline erosion is an existential threat to 
towns, villages, and municipalities, but the processes that cause 
erosion are site specific. Further, the dynamic erosional processes 
are becoming more active due to a rising sea level, more severe 
storms, and a shorter winter ice season. The direct causes of erosion 
vary by region, and drivers differ in terms of climate, types, and 
location of ice, water currents, types of sediments, and geographic 
configurations. This presentation focuses on the coastal erosion in the 
Nushagak Estuary in Bristol Bay. The proposed causes of severe bluff 
erosion in the Nushagak Estuary include: (1) lack of permafrost allows 
groundwater to percolate in all seasons; (2) presence of perched water 
tables across the region allow water to weep out of cliffs all year; (3) 
in summer, spring tides undercut bluffs causing slump blocking; (4) 
in winter, weeping groundwater freezes in bluff sediments and then 
builds an ice/sediment wall that protects the coast from ice scouring; 
(5) recent warm winters with little snow or ice precipitation, but lots 
of rain, causes more and thicker perched water tables, accelerating 
mass wasting processes and destabilizing the coastline. Unlike other 
influences of climate change, erosion is currently being observed and 
is costing communities as funds are being spent on mitigation.
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Delayed Phenology and Suppression of 
Trait Expression among Crested Auklets 
in Relation to Ecological Anomalies in 
Summer 2016 at Little Diomede Island
Hector Douglas
University of Alaska Fairbanks, Kuskokwim Campus, hector.douglas@alaska.edu

Attendance of crested auklets at breeding colonies was 35% to 50% 
lower during the last week of June 2016 compared to the same period 
in 2015. Least auklet abundances were also lower than 2015. The 
abundances of both species gradually increased. By late July the 
population size and surface densities on the west-facing slopes above 
and adjacent to the village were similar to those observed during 
the last week of June 2015. Some late arrivals were also late in their 
acquisition of bill color. In late July they had bill color characteristics 
comparable to late April–early May in a captive population. Expression 
of the species’ citrus-like odorant was suppressed in 2016, particularly 
among late arrivals, compared to 2015. Ecological anomalies may 
have been linked to the anomalous warm ocean climate in 2016. 
Crested auklets normally feed offshore, but during June 2016 large 
aggregations foraged adjacent to the coast near Wales, Alaska, and 
were observed resting on the beach. Auklet diets and nutrition were 
likely different in 2016 compared to 2015. Preliminary analyses 
showed that delta 15N values of crested auklet red blood cells were 
higher in 2016 compared to 2015 (t 0.05(2)24 = –3.93, p < 0.001), while 
delta 13C values were lower in 2016 compared to 2015 (t 0.05(2)29 = 
2.13, p < 0.05). Least auklet growing primaries were higher in delta 
15N in 2016 compared to 2015 (t 0.05(2)21 = 8.22, p < 0.001). The delta 
13C values were lower for least auklet growing primaries in 2016 
compared to 2015 (t 0.05(2)21 = –4.06, p < 0.001).
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Murre Update: Widespread Breeding Failures 
Following a Winter Mortality Event
Heather M. Renner1, Mayumi L. Arimitsu2, Donald E. Dragoo1, Holly Goyert3, John 
F. Piatt2, Nora A. Rojek1, Marc D. Romano1, Sarah K. Schoen2, and Leslie Slater1

1. US Fish and Wildlife Service, Alaska Maritime National Wildlife Refuge, Homer, AK, heather_
renner@fws.gov 
2. US Geological Survey, Alaska Science Center, Anchorage, AK
3. University of Idaho, Idaho Cooperative Fish and Wildlife Research Unit, Moscow, ID 
(Presenter: Aaron Poe, US Fish and Wildlife Service, Anchorage, AK)

Common Murres (Uria aalge) experienced complete reproductive 
failure at nearly all monitored colonies in the Gulf of Alaska and 
Bering Sea in 2016. This unprecedented event came after an unusually 
widespread and prolonged winter mortality event in 2015-2016 and 
was presumably linked to anomalously high ocean temperatures 
throughout the North Pacific beginning in winter 2014. At many 
colonies, zero to few murres attended nesting cliffs during the typical 
breeding period, which limited our ability to detect population-level 
effects of the winter die-off. Colonies where murres attempted to breed 
in 2016 laid eggs later than normal, and many experienced high rates 
of predation. We hypothesize that the reproductive failure in murres 
resulted from poor body condition prior to the breeding season 
after multiple years of food stress. Murres in the Aleutian Islands 
and Chukchi Sea fledged chicks at normal rates. Preliminary results 
from forage fish work in coastal areas of the Gulf of Alaska suggest 
favorable conditions for young-of-the-year forage fish including sand 
lance, herring, and pollock during summer 2016. These fish, while 
abundant, are of lower energetic value than older age classes and 
they become available to predators later in the breeding season, 
compared to older age classes. Broad-scale analyses of murre breeding 
population trends indicate a stable or increasing population in Alaska 
over the last four decades. Continued monitoring of population status, 
breeding success, and prey availability at colonies in coming years 
will provide an understanding of the population-level effects of recent 
anomalous ocean conditions on murres in Alaska.
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Energy Payback Time for Solar 
Photovoltaic in Southwestern Alaska
Henry Hundt
University of Alaska Fairbanks, Bristol Bay Campus, henryhundt@gmail.com

The number of installed solar photovoltaic (PV) systems in Alaska is 
growing as the cost and efficiency of the technology improves. The 
energy payback time (EPBT)—the length of time a PV system must 
operate before it recovers the energy used by the system over its 
lifetime—is an important metric to understand if this technology 
has a role in Alaska’s energy infrastructure. The goal of the project 
described in this presentation was to evaluate the EPBT for southwest 
Alaska communities. This was done by reviewing completed studies 
for average locations in the Lower 48 and then adjusting their findings 
for local conditions in southwest Alaska. The results of this project 
show that the EPBT is slightly longer than the Lower 48 average due to 
the distance from solar manufacturing, snow coverage on panels, and 
lower solar insolation. Focusing on southwestern communities such as 
Dutch Harbor, Naknek, Kodiak, or Bethel, a general EPBT is calculated 
at 2-4 years depending on year to year conditions and the type of 
solar technology installed: longer for mono-crystalline silicon versus 
poly-crystalline silicon. This means that if a solar PV system has an 
operational period of 25 years, it would be producing without energy 
costs for 21-23 years. 
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Galena Biomass Project
Tim Kalke
Sustainable Energy for Galena, Alaska, Galena, AK, tim.kalke@sustainablegalena.org

Increased costs have prompted the village of Galena, Alaska, to 
explore viable alternatives for energy production. Continued 
dependency on petroleum products will cause the community’s 
economic driving force, the Galena Interior Learning Academy 
(GILA), to face uncertain operability. A wood-fired boiler has been 
installed, replacing an antiquated diesel system. Collectively, several 
community entities formed a nonprofit organization, Sustainable 
Energy for Galena, Alaska, Inc. (SEGA), which is tasked to provide 
the required biomass material. The purpose of this presentation is 
to describe the unique socio-ecological conditions within the Galena 
Working Circle (GWC) and explore management strategies that strive to 
balance a wide range of local values. As the project matures, a host of 
limitations (e.g., budget constraints, land access, weather conditions) 
and uncertainties (e.g., best handling and storage design, acceptable 
locations of harvest units) have and will continue to emerge. Fuel 
requirement calculations suggest 1,500 gt of Alaska paper birch at 
30-40% MCwb will satisfy the annual heat load of 17.7 x 109 Btu. A well-
organized fuel supply chain includes in-field drying, cost effective 
transportation and a chip processing, and a storage and handling 
scenario appropriate for extreme weather conditions. Compared to 
the status quo, use of the wood-boiler system will provide a cost 
savings of nearly 50% for the end consumer. Public involvement in 
the decision-making process is key to utilizing a local renewable fuel 
source and developing a plan that allows efficient delivery without 
compromising the quality of life present within a unique rural 
lifestyle. 
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Air-Source Heat Pump in an Efficient 
Building in Dillingham, Alaska
Tom Marsik
University of Alaska Fairbanks, Bristol Bay Campus, Dillingham, AK, tmarsik@alaska.edu

Despite increases in the energy efficiency of homes, the total energy 
used in the residential sector in the USA continues to rise. As shown 
in the residential statistics of the US Department of Energy for the 
period 1985-2004, the average energy usage per square foot decreased 
by about 10%, but at the same time, the average square footage of 
a household increased by almost 20%. If society acknowledges the 
importance of reducing energy consumption, a logical question to ask 
is: What good does it do to increase the energy efficiency of homes if it 
is outweighed by escalations in their size?

This is one of the questions addressed by the project described 
in this presentation. The house built in this project is located in 
Dillingham, Alaska, and has the following energy features:

• Small size (2 bedrooms, 1 bathroom).
• 28” thick walls.
• Heat recovery ventilation (HRV).
• Extremely tight building envelope (0.05 ACH50)—world’s tightest 

known, as recognized by the World Record Academy.
• Majority of needed heat comes from internal heat gains 

(byproduct heat from lighting and appliances, body heat, passive 
solar gain) and the rest of the heat comes from an air-source heat 
pump.

• In 2016, it cost the homeowners about $160 to heat the house for 
the entire year

• Recently, the air-source heat pump in the house was changed to 
a new model. This presentation provides an update on how the 
new heat pump works with the super-efficient building envelope.
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Sustainable Water Resources Engineering 
and Management for the Island of Guam
Masoud Teimoury
Hagatna, Guam, mkt1@guam.net

Impacts of climate change on the already severely strained freshwater 
resources of approximately 1,000 inhabited islands in the Pacific 
Ocean are a well-established fact.

Major changes are related to temperature, rainfall, and sea 
level rise that are responsible for accelerated coastal erosion, saline 
intrusion into freshwater lenses, and increased flooding from the sea 
which impacts human settlements immensely.

The Western Pacific region without a doubt is the world’s most 
vulnerable when it comes to risk of disaster, particularly for several 
of the low-lying coral islands. Dramatic impacts have already been felt 
regarding water resources, agriculture, forestry, tourism, and other 
industry-related sectors.

The ironic and tragic aspect of the environmental crisis of 
greenhouse gas emissions is the fact that those parts of the world 
least responsible for creating the climate change/global warming 
problem are the first to suffer its horrifying consequences. Pacific 
Island Nations are responsible for only 0.03% of the world’s carbon 
dioxide emissions, and the average island resident produces only 
one-quarter of the emissions of the average person worldwide (Burns 
2001).

This analysis is from both water quality and quantity standpoints 
and in light of the anticipated increase in demand due to the expected 
increase in population. The increase in population is based on 
the best available population growth models plus the anticipated 
relocation of the US Marines from Okinawa, Japan, to Guam.

This research uses results of established climate change models 
to develop a comprehensive water resources management plan for 
the island of Guam that could address adaptive strategies required 
in order to overcome the deficiencies caused by the depletion of this 
resource in light of an anticipated increase of the island population 
above and beyond the natural growth.
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Renewable and Biodegradable Thermal Insulation 
Material for the Alaska Fishing and Seafood Industry
Philippe Amstislavski1, Zhaohui (Joey) Yang2, Reuven 
Amstislavski3, Maria D. White4, and Jeremy Weedon5

1. University of Alaska Anchorage, Department of Health Sciences
2. University of Alaska Anchorage, Department of Civil Engineering
3. University of Alaska Anchorage, Department of Chemistry
4. University of Alaska Anchorage, College of Business and Public Policy
5. State University of New York, Statistical Research Division, New York, NY

In Alaska and globally, polymeric foams such as polystyrene and 
polyurethane are used for fish and seafood packaging and as thermal 
insulation in infrastructure and housing construction. Alas, these 
polymers are not subject to decomposition or decay in the marine or 
terrestrial environment. These plastics contribute to growing problem 
of ocean debris. Their production involves toxic waste streams and 
large energy inputs. A renewable and biodegradable alternative to 
plastic thermal insulation is being sought by the fisheries around the 
world.

The vegetative part of fungi or mycelium forms a hollow tubular 
“root” structure that provides a fast-growing, safe, and inert binder for 
a new generation of bioengineered insulating foams, or biofoams. We 
characterize key thermal and mechanical properties of the mycelium-
based biofoam. Biofoam samples were tested for yield strength, shear 
modulus, density, thermal conductivity, and cytotoxicity.

Our findings indicate that this material is not cytotoxic, and its 
strength and thermal conductivity meet or exceed the characteristics 
of the conventional hydrocarbon-based polymeric thermal foams 
except in dry density. The results suggest that fungi mycelium–based 
biofoam offers a strong potential for application as an alternative to 
polymeric foams, particularly in marine environments.

We propose that bioengineered insulating foams can serve as a 
replacement for the petroleum-based polymers in thermally insulated 
packaging for the seafood industry and for other applications. They 
offer several advantages over synthetic polymeric foams, including 
freedom from petroleum products, low energy inputs and low cost 
of production, fast renewability, carbon capture and storage, and 
biodegradability in saltwater. Potential future application includes 
seafood shipping containers, panels for road underlayment and 
backfill for geoengineering applications, and as green insulation in 
buildings and infrastructure.
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Sustainable Energy College Credit 
Opportunities in High School Classrooms
Tom Marsik
University of Alaska Fairbanks, Bristol Bay Campus, Dillingham, AK, tmarsik@alaska.edu

Colleen Fisk
Renewable Energy Alaska Project, Anchorage, AK, c.fisk@realaska.org

Tim Kalke
Galena Interior Learning Academy, Galena, AK, tim.kalke@galenanet.com

The consumption of high amounts of fossil fuels poses economical, 
environmental, and other challenges in rural Alaska and beyond. A 
transition toward more sustainable practices requires education in 
the area of energy efficiency and renewable energy. The University 
of Alaska Fairbanks (UAF) Bristol Bay Campus (BBC) in collaboration 
with other entities has developed a Sustainable Energy Occupational 
Endorsement program to facilitate this need. The program consists 
of 6 credits of core and 6 credits of electives that allow students to 
specialize in their area of interest.

One of the core classes is ENVI 220 Intro to Sustainable Energy, 
which is a class taught not only by UAF, but also by the Galena Interior 
Learning Academy (GILA) boarding school in collaboration with 
UAF. GILA students receive both high school and college credits for 
completing this class. GILA has other dual credit activities that allow 
students to complete a substantial portion of the Sustainable Energy 
Occupational Endorsement program while still in high school.

The most popular class of the program is ENVI 120 Home 
Energy Basics, which is currently taught for dual credit at several 
high schools. While students earn the ENVI 120 credit, the teachers 
facilitating the instruction earn a credit for ED 593 Integrating 
Sustainable Energy in Secondary Classroom Curriculum. The ENVI 
120/ED 593 package is a collaborative project of UAF BBC and the 
Renewable Energy Alaska Project (REAP).

This presentation provides an overview of the Occupational 
Endorsement in Sustainable Energy program, related dual credit 
activities at GILA, and the ENVI 120/ED 593 package.
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Humpback Whale Entanglements and Interactions 
with Bering Sea and Aleutian Islands Fisheries
Kathy Burek
Alaska Veterinary Pathology Services, Eagle River, AK, AVPS.KBH@gmail.com
(Presenter: Melissa Good, University of Alaska Fairbanks, Alaska Sea Grant)

During fall 2015, Unalaskans saw the first of three entangled North 
Pacific humpback whales (Megaptera novaeangliae) in a two-year 
period in Unalaska Bay. Turns out, humpback whales are the most 
commonly entangled whale species on the West Coast with the 
number of documented entanglements increasing. According to 
the International Whaling Commission (IWC), the numbers of whale 
entanglements is growing worldwide. While it is hard to assess the 
full extent of this issue, a recent IWC report estimated that 308,000 
whales and dolphins die annually due to entanglement in fishing 
gear. Humpback whales were once plentiful worldwide, before 
commercial whaling at the start of the 20th century depleted the 
global population. Humpback whales, with a population of 6,000-
8,000 in the North Pacific, are common in the Bering Sea and Aleutian 
Islands where they migrate from temperate low-latitude breeding 
grounds to high-latitude feeding grounds each summer to feed on 
reliable and abundant food sources. Unalaska has seen a lot of whale 
activity in recent years, with many pods passing through Unalaska 
Bay, with several entanglements. Responding to these entanglements 
is difficult, as was evident in 2015 when responders were unable to 
effectively free a humpback whale entangled in commercial pot-fishing 
gear. With increases in local fishing activity and a growing humpback 
population, fishery interactions could increase. This presentation will 
cover details on the recent humpback whale entanglements and some 
lessons learned for detection of large whale entanglements, mitigating 
entanglements, and a need for trained local responders. 
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Tribal Involvement in Federal Fisheries 
Monitoring and Management
Verner Wilson
Bristol Bay Native Association, Dillingham, AK, vwilson@bbna.com

Federal fisheries off the coast of Alaska are regulated by the North 
Pacific Fishery Management Council. This talk looks at previous 
efforts and current ways for tribes and their members to be involved 
with federal fisheries management, as well as potential opportunities 
in the future for increased tribal involvement at the North Pacific 
Fishery Management Council and other regional fisheries management 
agencies.
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Consolidated Reporting through the 
Interagency Electronic Reporting System
Krista Milani1, Jennifer Mondragon2, Suja Hall2, and Gail Smith3

1. NOAA Fisheries, Dutch Harbor, AK
2. NOAA Fisheries, Juneau, AK
3. Alaska Department of Fish and Game

The Interagency Electronic Reporting System (IERS)—commonly 
referred to as eLandings—is a fisheries data collection system 
involving the three separate government agencies that manage 
commercial fisheries in Alaska: Alaska Department of Fish and Game, 
National Marine Fisheries Service, and the International Pacific Halibut 
Commission. Commercial seafood processors are required to report 
data on seafood harvest to these agencies, and eLandings provides 
the Alaska fishing industry with a consolidated, electronic means of 
reporting landings and production of commercial fish and shellfish to 
multiple management agencies. The primary goal of the application 
was to collect timely information and eliminate redundant fishery 
reporting to management agencies. The eLandings system was first 
implemented for the Crab Rationalization Program in 2005. Since that 
time, IERS has continued to grow and expand in terms of the number 
of fisheries in which the program is being used and the types of 
reports that can be submitted.
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FishBiz Commercial Fishery Resources
Torie Baker
University of Alaska Fairbanks, Alaska Sea Grant Marine Advisory 
Program, Cordova, AK, torie.baker@alaska.edu

Gabe Dunham
University of Alaska Fairbanks, Alaska Sea Grant Marine Advisory 
Program, Dillingham, AK, gabe.dunham@alaska.edu

Sunny Rice
University of Alaska Fairbanks, Alaska Sea Grant Marine Advisory 
Program, Petersburg, AK, sunny.rice@alaska.edu

FishBiz is a web-based collection of financial and business tools for 
Alaska commercial seafood harvesters. Constructed and maintained 
by the Alaska Sea Grant Marine Advisory Program, FishBiz covers four 
main resource areas: starting your business, managing it, growth and 
diversification, and planning an exit strategy. Innovative spreadsheet 
resources, such as tools for estimating and recording financial 
information, and tracking fish tickets will be discussed, as well as 
information on direct marketing and how to use the IFQ calculator.
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The Story-Telling and Oral History in the 
Social Sciences: Considering Environmental 
Transitions, Tragedies, Physical Setting and 
Coastal Interpretation with Infrequent Public 
Voices in Alaska’s Commercial Fishing Industry
Emilie Springer
University of Alaska Fairbanks, Department of Anthropology, Homer, AK, esspringer@alaska.edu

The voices and commentary that typically and politically represent 
fisheries in public media fail to capture the entire spectrum of experience 
of the culture and lifestyle that fully represents members of the Alaska 
fisheries industry. Those least likely to comment in true testimonial 
situations in typical meetings such as Alaska Board of Fish or through the 
North Pacific Fishery Management Council are at the same time those most 
engaged in the industry for employment and cultural lifestyle. 

In attempts to decipher, comprehend, and analyze the entire spectrum 
of what commercial fish species mean and how participants value it both 
economically and socially, outreach must extend past commentary from 
public gatherings and availability toward references more difficult to 
detect. More specifically, aside from fishing business advocacy, established 
company testimony, typical defendants and those most predictably willing 
to express opinion and commentary there is a deep value to making a 
more careful investigation to fisheries participants less likely to voice 
direct or immediate view. Why? Fishermen fully engage in the industry 
more physically rather than politically and rarely have a personal interest 
or timely effort to sit in extended public settings. A policy meeting 
or conference that occurs in a hotel or public media situation is an 
exceptionally unlikely environment for those who prefer an active marine 
trade environment, such as the vessel they operate or are employed on, 
local gear shops, or social settings that are less likely to welcome social 
interactions of politics or public media. At the same time, these types 
of settings are difficult to access for public media—there is a definite 
cultural/social reserve of ease in these settings, especially when an 
interviewer has intentions toward access or availability rights or inquiries 
toward potential management transitions. 

The best way to address real life, attitude, and expression on the 
boat means taking the time to visit industry in a casual manner and 
approach participants without demanding commentary on whatever 
research question is at stake, but rather acknowledging the value of his or 
her culture and social standards at the place where work and efforts are 
occurring. Let personal expression prioritize what the underlying research 
questions are and use commentary to that component.
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Toward More Integrated Salmon Knowledge Systems
Ian Dutton1, Peter Westley2, Frank Davis3, Katherine 
Schake1, and Jorge Cornejo-Donoso3

1. Nautilus Impact Investing, Anchorage, AK, ian@nautilusii.com, katherine@nautilusii.com
2. University of Alaska Fairbanks, College of Fisheries and Ocean 
Sciences, Fairbanks, AK, pwestley@alaska.edu 
3. University of California, National Center for Ecological Analysis and Synthesis, 
Santa Barbara, CA, frank.davis@nceas.ucsb.edu, cornejo@nceas.ucsb.edu

Alaska salmon management has a firm science foundation and there 
are well-established research and monitoring programs to inform 
fisheries allocation, management, and policy. However, it can be 
difficult for stakeholders of Alaska’s salmon system to readily access 
up-to-date, accurate, and integrated information. Existing information 
is often fragmented and lacks a significant body of indigenous 
knowledge. In addition, due to insufficient interdisciplinary 
approaches there is a range of salmon science, policy, and 
management questions that have not yet been addressed. These 
knowledge gaps can leave salmon stakeholders inadequately informed 
about the status of salmon populations and habitats as well as options 
to address the increasing pressures on salmon systems. Information 
asymmetries can undermine stakeholders’ ability to equitably and 
knowledgeably participate in the management processes. 

A new multi-institution initiative, the State of Alaska’s Salmon 
and People (SASAP), seeks to provide an up-to-date interdisciplinary 
perspective on Alaska’s salmon systems and the people who rely on 
them.

The SASAP project is working to connect knowledge across 
disciplines and agencies, between cultures and users, and across 
regions to create new institutional capacity that allows for generation 
of interdisciplinary salmon knowledge to establish a foundation for 
integrated knowledge that can be built on over time. SASAP is being 
undertaken by eight diverse working groups from mid 2016 through 
early 2018. The groups span a range of disciplines, including social 
and biological sciences, and actively engages indigenous knowledge 
holders as an equal partner in synthesis research.

This presentation describes the SASAP process and intended 
outcomes. Further details of working group membership and interim 
progress are available at https://alaskasalmonandpeople.org/. 
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Rules and Regulations for Direct Marketing Seafood
Gabe Dunham
University of Alaska Fairbanks, Alaska Sea Grant Marine Advisory 
Program, Dillingham, AK, gabe.dunham@alaska.edu

Sunny Rice
University of Alaska Fairbanks, Alaska Sea Grant Marine Advisory 
Program, Petersburg, AK, sunny.rice@alaska.edu

Direct marketing seafood is a strategy used by some commercial 
fishing businesses to increase profits by taking on the role of one or 
more positions in the seafood supply chain. These roles vary in the 
way they do business; where some sell seafood to consumers directly 
at the dock, others may sell custom processed products. Different 
direct marketing activities are subject to a variety of regulations and 
permitting requirements at the state and federal levels. This talk 
will review the requirements for several common types of direct 
marketing activities: catcher/seller, direct marketer, and catcher/
exporter. 
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Utilizing Community-Based Observation Networks 
to Maximize Resilience in a Changing Arctic
Andrew Kliskey1, James Gamble2, Leah Bower2, 
Lilian Alessa1, and Jessica Veldstra2

1. University of Idaho, Moscow, ID, akliskey@uidaho.edu, lalessa@uidaho.edu
2. Aleut International Association, Anchorage, AK, aia@alaska.
net, leah_aia@alaska.net, jessv_aia@alaska.net

Local observing networks utilize human observers as sensors 
systematically observing changes in their local environment, 
providing alternative perspectives on ecological change and 
biodiversity to those derived through instrument collected data alone. 
Monitoring change on the local level holds significance in terms of 
understanding the social processes that relate to the sustainability of 
biodiversity, as well as vulnerabilities inherent with change, including 
environmental, socio-economic, and changes brought about by 
increasing development. 

Aleut International Association (AIA) is currently operating the 
Community Based Observation Network for Situational Awareness 
(CBONS-SA), the Arctic Marine Indigenous Use Mapping (AMIUM), 
and the Community Observation Network for Adaptation and 
Security (CONAS) programs through collaborative relationships 
with communities in the Bering and Chukchi Seas. CBONS-SA is 
providing communities with tools to incorporate locally observed 
environmental changes into a larger data suite to improve maritime 
awareness. AMIUM is co-developing self-guided subsistence mapping 
and data-gathering tools enabling communities to create scientifically 
sound assessments of their marine environment. CONAS is collecting 
information in the Bering Sea region for the purposes of adaptation, 
decision-making, and the development of a community-based early 
warning system. These programs increase local research capacity and 
provide communities with products and tools that can be used in the 
policy-making arena. 

AIA will share lessons learned and best practices for establishing 
observing networks including assurances that the research is relevant 
to community needs and culturally appropriate, proper relationships 
are established and maintained, and tips for enhancing community 
participation in tracking changes in order to enhance their ability to 
respond effectively. 

Environmental Monitoring and Response



42 

Local Eyes on the Water: Community-Based Harmful 
Algal Bloom Monitoring in Southeast Alaska 
Joanna Green1, Chris Whitehead2, and Raven Shaw2,3

1. University of Alaska Fairbanks, BLaST Program, Fairbanks, AK, Joanna.Green@alaska.edu
2. Sitka Tribe of Alaska, Sitka, AK, chris.whitehead@sitkatribe-nsn.gov
3. University of Alaska Southeast, BLaST Program, raven.shaw@sitkatribe-nsn.gov

Harmful algal blooms (HABs) are caused by microorganisms called 
plankton and often produce toxins that can concentrate in seafood 
species, particularly in shellfish. Even though there have been 
documented incidents of HAB poisoning in Alaska since the late 
1700s (Trainer et al. 2014) with numbers affected rising, due to the 
large coastal region and resources required, there has not been much 
monitoring, especially in smaller villages like in Southeast Alaska. 

In 2013 the Southeast Alaska Tribal Toxins (SEATT) network 
formed to coordinate monitoring and responses. In 2015 the UAF 
Biomedical Learning and Student Training (BLaST) Program began 
a partnership, funding students (currently two undergraduates) 
from UAS to work with the SEATT program. Students learn how to 
process and analyze shellfish and plankton samples for identification 
and toxicity measurements. Samples are sent routinely from each 
SEATT partner site. People at these sites are trained to run their 
own preliminary analysis as well. SEATT partners inform their 
communities about the current risks of harvesting shellfish. 

The importance of monitoring for HABs and testing Alaska 
shellfish for toxins has become increasingly apparent as blooms are 
becoming more frequent and widespread globally. Studies have found 
a correlation between climate change and increasing HAB strength, 
duration, and range, with current trends indicating that these effects 
will become more severe (Lewitus et al. 2012, Moore et al. 2008). 
This will likely affect all fisheries, but most often overlooked are 
subsistence harvesters and smaller communities (Grattan et al. 2016). 
SEATOR and BLaST hope to address this with local eyes on the water.
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Spill Response in Western Alaska: 
The Alaska Chadux Model
Paul Shuart
Alaska Chadux Corporation

The Alaska Chadux Corporation is a member-funded nonprofit spill 
response organization providing coverage for tank farms, tank 
vessels, and non-tank vessels throughout Western Alaska, including 
the Aleutians. This presentation provides an overview of Chadux’s 
response model and discusses the significance of Unalaska as a 
resource hub. Conference participants are invited to attend an 
equipment orientation at Chadux’s equipment warehouse and learn 
about the tools that response organizations employ to contain, 
control, and clean up oil spills.
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Visualizing Impacts of Projected Changes 
in Marine Vessel Traffic Using Spatially and 
Seasonally Explicit Simulation Models
Tahzay Jones1, Robert Itami2, Douglas Burn3, Martin Robards4, Aaron 
Poe3, Benjamin Matheson3, Randy Gimblett5, and Peter Neitlich1

1. National Park Service, Anchorage, AK, tahzay_jones@nps.gov, peter_neitlich@nps.gov
2. GeoDimensions LLC, Sorrento, Victoria, Australia, bob.itami@geodimensions.com.au
3. US Fish and Wildlife Service, Anchorage, AK, douglas_burn@fws.
gov, aaron_poe@fws.gov, benjamin_matheson@fws.gov
4. Wildlife Conservation Society, Fairbanks, AK, mrobards@wcs.org
5. University of Arizona, Tucson, AZ, gimblett@ag.arizona.edu

Decreases in summer arctic sea ice extent have supported increases 
in arctic vessel traffic, and raised awareness about the Bering Sea as 
a critical international shipping corridor. Communities and managers 
have expressed increasing concern about marine vessel traffic and its 
associated potential for oil spills as well as disturbance of key species and 
traditional subsistence practices—both of which are already threatened 
by a changing climate. To address heightened concerns about changes 
in marine vessel traffic, we developed a simulation model to better show 
how various projections and predictions associated with increased 
marine traffic in the Bering Sea might look in the coming decades. These 
simulations are able to help communities and managers better understand 
future patterns of traffic in the Bering Sea region as a whole, and look 
more specifically at possible changes in key areas of concern like the 
Bering Strait. Using data collected by vessel-based Automatic Identification 
Systems (AIS) from 2010 to 2013 in the Bering Sea, we analyzed large 
vessel (tankers, bulk carriers, and container ships) activity to develop a 
traffic network map for the Bering Sea. Following vessel activity analysis 
and considering vessel type, transit routes, route timing, routing speed, 
and ports of call, we developed a novel agent-based, spatially explicit, 
baseline model of current marine vessel traffic patterns. We then applied 
projections about changes in traffic volume from the 2015 report by the 
US Committee on the Marine Transportation System detailing the 10-year 
projections of traffic through the Bering Strait to develop a possible future 
scenario of vessel activity. 

We will share methods and results from our baseline simulation 
that for the first time brings the daily vessel traffic picture for the entire 
Bering Sea “to life” and share preliminary results of projected future 
patterns of traffic relative to important resource and subsistence areas 
in the Bering Strait. We will also share our plans to use this simulation 
modeling technology as a tool to engage local communities and managers 
in thinking about spatial timing and frequency of impacts to areas of 
concern from different types of vessels.

Environmental Monitoring and Response



  45

Evaluating Drift Trajectories of Simulated Vessels to 
Understand Risks from Vessel Groundings along Four 
Major Traffic Lanes through the Aleutian Islands
Benjamin Matheson1, Douglas Burn1, Martin Robards2, 
Aaron Poe1, Jerry Galt3, and Renn Hanson3

1. US Fish and Wildlife Service, Anchorage, AK, benjamin_matheson@
fws.gov, douglas_burn@fws.gov, aaron_poe@fws.gov
2. Wildlife Conservation Society, Fairbanks, AK, mrobards@wcs.org
3. Genwest Systems Inc., Edmonds, WA, jerryg@genwest.com, rennh@genwest.com

In recent years emerging routes through the Bering Strait and Chukchi 
Sea have drawn significant international attention. However, the vast 
majority of international vessel traffic in Alaska actually transits 
through the southern Bering Sea and Aleutian Islands via the Great 
Circle Route. Within this high use route (9-12 vessels per day), there 
is a potential risk of vessel incidents that might result in oil spills 
and subsequent impacts. These spills have the potential to harm key 
regional subsistence species like marine mammals, birds, and fish/
shellfish. They also pose grave potential risk to commercial fisheries 
both in terms of direct impacts and also potential harm to market 
dynamics based on perceived contamination of commercial species 
of fish and shellfish. Using information on predominant local winds, 
surface currents, and the shape and buoyancy of a simulated tanker 
vessel, we were able to run thousands of simulated vessel drift events 
using the General NOAA Operational Modeling Environment (GNOME) 
model. We will share results of this drift modeling effort relative to 
risks posed to Steller sea lions and seabird colonies in the Aleutian 
Islands.
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Indigenous Involvement Efforts at the 
International Maritime Organization
Verner Wilson
Bristol Bay Native Association, Dillingham, AK, vwilson@bbna.com

In October 2016, six indigenous representatives from Alaska, Canada, 
and Russia attended the International Maritime Organization (IMO) 
Marine Environment Protection Committee meeting in London, United 
Kingdom. The IMO is the United Nations agency that creates rules 
and regulations for international shipping. This talk aims to educate 
others on the efforts of the six indigenous representatives to get 
formal indigenous representation at the IMO. It includes how IMO 
decisions can impact communities across the Arctic and Subarctic—
from the Aleutian Islands all the way through the Arctic Ocean.
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Arctic Marine Spill Response Preparedness 
through Community Engagement 
Karla Dutton
Defenders of Wildlife, Alaska Program

Increased shipping and oil development in the Arctic make a spill 
that would impact marine wildlife and the communities that depend 
on them all but inevitable. But Alaska Native communities and the 
indigenous knowledge of marine wildlife they possess remain poorly 
integrated into spill response and preparedness throughout the 
region. To help narrow this gap and improve spill response, Defenders 
of Wildlife developed the “Bering Straight Response Teaching Tool,” a 
mapping application that helps incorporate indigenous knowledge of 
marine wildlife into spill drills, plans, and events.
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Technical Training in Rural Alaska
Gabe Dunham
University of Alaska Fairbanks, Alaska Sea Grant Marine Advisory 
Program, Dillingham, AK, gabe.dunham@alaska.edu

In rural Alaska, people depend on the use of small engines in 
outboard motors, snowmobiles, and other ATVs for numerous daily 
activities. Unfortunately, service and repair facilities are not always 
accessible, ultimately raising the cost of ownership of these vehicles. 
During this talk we will discuss a workshop that was developed to 
train outboard engine operators basic concepts of engine theory, 
diagnosis and repair, and proper maintenance. This course uses 
a combination of hands-on activities and lectures, is portable for 
instruction in remote locations, and adaptable to other types of 
equipment commonly found in rural Alaska. 
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Resources for Teaching about Energy 
in Alaska K-12 Classrooms
Colleen Fisk
Renewable Energy Alaska Project, Anchorage, AK, education@realaska.org

Alaska’s future in energy creation, consumption, and efficiency starts 
in the classroom. Energy is everything in Alaska: it is the foundation 
of our state’s economy; it’s how we connect, how we travel, how we 
work. Teaching energy literacy creates citizens able to make informed 
energy use decisions based on an understanding of impacts and 
consequences—including energy sources, efficiency, and conservation 
that can address our high energy costs. The Alaska Center for Energy 
and Power (ACEP) and REAP developed a curriculum called AK 
EnergySmart for the Alaska Housing Finance Corporation (AHFC) that 
teaches energy literacy with hands-on activities. The K-12 lessons 
are aligned to Alaska content standards (science, math, English 
language arts, and history/social studies) and Next Generation Science 
Standards. AK EnergySmart curriculum is available to download for 
free online so can be used throughout the state. This presentation will 
include an explanation of what energy literacy is, background on AK 
EnergySmart, and an example activity from AK EnergySmart.
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Place-Based Education Program on Marine 
Ecosystems for Teachers-In-Training on St. Paul Island 
Veronica Padula1, Lauren Divine2, Michael Mueller3, and Douglas Causey1

1. University of Alaska Fairbanks, College of Fisheries and Ocean Sciences/
University of Alaska Anchorage, Department of Biological Sciences, 
Anchorage, AK, vmpadula@alaska.edu, dcausey@alaska.edu
2. Ecosystem Conservation Office, Aleut Community of St. Paul 
Island, Anchorage, AK, lmdivine@aleut.com
3. University of Alaska Anchorage, College of Education, Anchorage, AK, mmueller4@alaska.edu

This project’s objective is to provide professional development in 
place-based education instructional strategies to STEM graduate 
students enrolled at the University of Alaska. The program will 
emphasize hands-on, field-based, lab-based, and citizen science–
inspired practices through a two-week field course on St. Paul Island, 
Alaska. UA scientists and education specialists from the Ecosystem 
Conservation Office of the Aleut Community of St. Paul Island will 
guide the course. Participants will be provided with instruction, 
guidance, numerous teaching resources, and the experience and skills 
necessary to become environmentally literate educators and Alaskans. 
The course will address four components to achieve these objectives: 
(1) teach place-based lesson plans from already existing curricula to 
students on St. Paul Island; (2) train to become citizen scientists for 
site specific programs; (3) engage in field and lab based data collection 
techniques; and (4) engage in local subsistence harvest practices. 
The tools and experiences provided through this course will better 
prepare teachers-in-training to incorporate place-based education 
practices into their curricula, as well as expose them to the challenges 
of teaching in rural Alaska. Local outreach will include participants 
engaging in a community event at the end of the course, where 
they will discuss their experiences on St. Paul Island, interact with 
community members, and incorporate their insights and knowledge 
into lesson plans they have developed for their own classrooms. The 
resulting curricula will be shared among other educators throughout 
Alaska by means of interactive web-based tools, distance- or in-
service encounters, and classroom engagement.
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Engaging Science Students in 
Western Alaska Communities
Todd Radenbaugh
University of Alaska Fairbanks, Bristol Bay Campus, Dillingham, AK, taradenbaugh@alaska.edu

The majority of college science classes in rural Alaska are taught by 
the University of Alaska Fairbanks College of Rural and Community 
Development (UAF CRCD) at five community campuses in Bethel, 
Dillingham, Fairbanks, Kotzebue, and Nome. The geography of 
western Alaska is an extraordinary backdrop and a natural laboratory 
for designing science courses that are exciting and awe-inspiring. 
However, teaching science in the traditional classroom/lab setting 
is constrained by limited transportation systems, few educational 
facilities, and low population density. Despite these difficulties, 
science programs and the number of courses offered have been 
growing in rural Alaska over the past 10 years. This is in part due to 
the rapid environmental changes resulting from increases in climate 
variability, reduction of ecosystem services, and deterioration of 
social cohesion. All these have spurred a growing interest in science 
and ecosystem health. This set the stage to engage Alaska students 
and offer more science courses and programs that are place-based and 
culturally appropriate. 

Since 2008, UAF CRCD designed and implemented six new science 
programs to promote place-based learning. These programs include 
three certificates (Environmental Studies, Ethnobotany, and High 
Latitude Range Management) and three occupational endorsements 
(Surface Water Quality Technician, Sustainable Energy, and Rural 
Waste Management and Spill Response). In addition to coursework, 
educational paths include undergraduate research and internship 
opportunities. These programs also enhance collaboration between 
communities and form bridges into workforce programs. 
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Sustaining Indigenous and Local 
Knowledge, Arts, and Teaching
Evan Sterling 
University of Alaska Fairbanks, School of Education, Fairbanks, AK, epsterling@alaska.edu 

This presentation offers a digital glimpse into the ongoing work of the 
SILKAT grant project: “Sustaining Indigenous and Local Knowledge, 
Arts and Teaching.” The project is a collaboration between the UAF 
School of Education, Bering Strait School District (BSSD), and Kawerak, 
Inc. to strengthen efforts for teacher preparation and education in 
general through the lens of Indigenous and local knowledge and arts. 
As one component of this large project, a series of short videos is 
being created to document the work of local artists to share with K-12 
students in BSSD as well as both in-service and pre-service teachers. 

This video work captures the habits of mind exhibited by 
local artists as well as the cultural themes from the Alaska Native 
Knowledge Network’s Curriculum Spiral in order to demonstrate 
to students that art, as well as language and culture, can serve as 
a foundation for critical thinking to help them explore the world 
through all areas of education. The initial production work for the 
video series will be screened during this presentation, followed by 
a discussion of critical components and features of the work as it 
pertains to the overall goals of the SILKAT project. It is the hope of 
all the grant participants that this work will continue to strengthen 
efforts to provide for educational self-determination throughout all of 
rural Alaska.
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A Place-Based Approach to Science 
Education in Unalaska with the Alaska 
Seas and Watersheds Curriculum
Josh Good
Unalaska City School District, Unalaska, AK

Place-based education allows students to relate education concepts 
to what they already know or see in their daily lives. In Unalaska, 
kids know and see the parts and pieces of the fishing industry. A 
curriculum that teaches science concepts using models that focus on 
fisheries and marine environments allows Unalaska students to pair 
those concepts with knowledge of their community and local industry. 
This presentation focuses on the use, implementation, and benefits of 
Alaska Sea Grant’s Alaska Seas and Watersheds science curriculum in 
the Unalaska City School District with emphasis on the curriculum’s 
use in a 5th grade classroom.
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Capacity Building and Youth Involvement in Fish 
Ecology Investigations on the Kuskokwim
Janessa Esquible
Orutsararmiut Native Council, Bethel, AK

The Kuskokwim River Chinook salmon fishery stocks have recently 
experienced below-average returns. Subsistence users have 
subsequently faced extensive fishing regulations. In a subsistence 
fishery that has coexisted with fisheries resources for thousands of 
years, such sudden imposed restrictions are viewed as foreign and not 
viewed as inclusive or transparent. For this reason, capacity building 
and involvement of local subsistence users in fisheries management 
decisions is essential for the purpose of building trust, collaborating, 
and fostering understanding and unity among all stakeholders. The 
need for more local and, specifically, youth involvement in the fish 
regulatory process is evident. In response to this, programs have 
been funded to engage youth in the fisheries sciences and involve 
subsistence fishers to take the lead on a variety of fisheries projects. 

Youth were presented opportunities to conduct fish community 
surveys utilizing a hypothesis-based approach. By engaging youth, we 
are fostering a sense of stewardship and allowing students to develop 
a better understanding of Pacific salmon life histories and general 
ecology concepts. The need for local youth to play a role in fisheries 
monitoring along the Kuskokwim River is vital for the continuity of 
a resource that these individuals are reliant upon for food security. 
Other capacity building involves local subsistence users to facilitate 
Kuskokwim Community Based Harvest Monitoring Programs (CBHMP). 
Both programs seek to engage and empower local residents, in hopes 
these individuals continue to play a pivotal role in monitoring and 
management of a resource their identity is intertwined with.
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Using Undergraduate Research to 
Recruit and Retain STEM Students
Brian Rasley
University of Alaska Fairbanks, Fairbanks, AK, btrasley@alaska.edu

In response to innovative research and education needs for 
understanding high-latitude rapid climate change, UAF is establishing 
new programs aiming to attract more undergraduates, including 
students from minority groups, to arctic sciences. The overarching 
goal of these programs is to disseminate new knowledge and 
discoveries from arctic frontiers and ignite the enthusiasm of 
undergraduate researchers with the hope of contributing to the 
development of a diverse and environmentally aware workforce.

UAF has a variety of innovative research and educational 
programs that can attract students into STEM disciplines. The 
recruitment and retention of underserved and underrepresented rural 
students into STEM disciplines can be helped by involving students 
in undergraduate research projects related to topics that are relevant 
to rural students. Research projects related to rapid climate change 
at high latitudes can help generate rural student interest in pursuing 
STEM discipline undergraduate degrees. Some current recruitment and 
retention strategies for STEM disciplines at UAF will be discussed.
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Seabirds as Indicators of Ecosystem Change: 
Increasing Variability of Diets in the Aleutian Islands
Ashley E. Stanek1, Veronica M. Padula1,2, and Douglas Causey1,2 
1. University of Alaska Anchorage, Department of Biological 
Sciences, Anchorage, AK, aestanek@alaska.edu
2. University of Alaska Fairbanks, College of Fisheries and Ocean 
Sciences, vmpadula@alaska.edu, dcausey@alaska.edu

The arctic regions are experiencing rapid change in marine and 
terrestrial environments from many sources, primarily caused by 
climate change and anthropogenic impacts of increased development 
and pollution. In this study, we are analyzing the constituent stable 
isotopes of carbon and nitrogen of liver, muscle, and feather samples 
from 16 avian species collected in the far western Aleutian Islands 
(Near, Rat, and Delarof Islands) since 2009. We present data that 
indicate foraging ecology—through proxy measurements of stable 
isotope ratios derived from food items—has shifted dramatically and 
differentially by species through this brief period. We identify distinct 
patterns unique to individual species, likely related to changes in 
trophic level, diet choice, and/or foraging location. For example, 
through time Tufted Puffins (Fratercula cirrhatus) feeding on small 
upper water column fish appear to feed in increasingly pelagic water 
but at about the same trophic level. Horned puffins (F. corniculata) 
appear to be feeding at least one trophic level lower but in similar 
ecological regions. Black-legged Kittiwakes (Rissa tridactyla) shift to 
lower trophic levels during this period, but appear to be feeding in 
nearshore waters throughout the period. The trophic diversity in diets 
of planktivorous species such as Least and Crested Auklets increases 
in breadth through time, as well as foraging location. Overall, we 
find that the variance in environmental and ecological parameters 
is increasing rapidly over time. We hypothesize that these fine-scale 
changes are related to mid-scale oceanographic and trophic-level 
changes, in addition to larger-scale perturbations associated with 
climate.
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Understanding the Seasonal Abundance of 
Phytoplankton Species and Harmful Algal 
Blooms Near the Fish Hatchery in Sitka, Alaska
Raven Shaw1, Esther Kennedy2, and Chris Whitehead2

1. Sitka, AK, ravensrambling@gmail.com
2. SouthEast Alaska Tribal Ocean Research, Sitka, AK, esther.kennedy@
sitkatribe-nsn.gov, chris.whitehead@sitkatribe-nsn.gov

Plankton are the basis of the food chain in Earth’s oceans, but are also 
a potential source of toxins that are dangerous to humans, marine 
mammals, seabirds, and fish.

When some species of plankton bloom, they produce toxins that 
can cause paralysis, amnesia, and death in mammals. Alaskans are 
in danger of ingesting the toxins through subsistence foods such as 
shellfish. Alaska’s fishing revenue can also be affected by plankton 
blooms, because blooms can severely deplete the dissolved oxygen 
content of ocean water, causing mass fish die-off. Some species of 
plankton in a bloom can also clog the gills of smolt, causing them to 
asphyxiate.

Climate change and ocean acidification are affecting, and in some 
cases causing, plankton blooms. It is vital to human safety and the 
Alaska economy to gain a better understanding of plankton in respect 
to our changing environment. Regular monitoring of population and 
abundance of plankton in key areas such as near fish hatcheries may 
provide Alaskans with foresight into when harmful algal blooms are 
likely to happen. 

By compiling plankton data from seawater samples collected in 
front of the fish hatchery at the Sitka Sound Science Center, I hope to 
create a seasonal appearance guide that can provide a baseline for 
future researchers to compare their findings to. I am also creating 
plankton identification guides to help new researchers learn to 
recognize and understand various species.
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Selling Higher Education in Rural Alaska
Robert Heath
University of Alaska Fairbanks, Bristol Bay Campus, Dillingham, AK

The UAF Bristol Bay Campus, located in Dillingham, serves a 
geographic area similar in size to Iowa. This region is very remote, 
accessible only by air or boat. Population density is less than seven 
people per square mile, excluding water areas. For the region’s 
communities to remain viable, participation in higher education is 
vital. In fall 2016, we began using MailChimp direct mail marketing 
and also Facebook ads. We selected these because of the analytics 
they offer for reviewing customer behaviors with specific promotions. 
Important and yet difficult to measure is the impact of word-of-
mouth (WOM) public relations. Satisfaction surveys collected at the 
end of our classes showed that 48% answered the question, “How 
did you find out about this course?” by saying “through friends, 
employers, and teachers.” While it is not a scientific study, we are 
trying to be systematic in our thinking about marketing management 
and to base decisions and actions on data. Facebook Ads Manager 
allowed us to learn about gender and device demographics, for 
example, informing a decision about redesigning our website for 
optimized mobile functionality. MailChimp emerged as a good tool for 
communicating with secondary educators in-state. Radio, influencers 
(teachers, librarians, elders), and Facebook are assets in managing 
the effectiveness of WOM promotion; however, each requires different 
tactics. 
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Do Northern Fur Seal Maternal Foraging 
Trips Indicate Prey Availability?
Greg B. Merrill Jr.1, Jennifer M. Burns1, and J. Ward Testa2

1. University of Alaska Anchorage, Department of Biological Sciences, 
Anchorage, AK, gbmerrilljr@alaska.edu, jmburns@alaska.edu
2. National Marine Fisheries Service, Alaska Ecosystems 
Program, Anchorage, AK, ward.testa@noaa.gov

Lactating northern fur seal (Callhorinus ursinus) females make 
repeated trips from Pribilof Island colonies to predictable regions of 
the eastern Bering Sea to forage and support milk production. The 
duration of these maternal foraging trips (MFTD) is known to vary 
seasonally and interannually with oceanographic conditions and 
prey availability. Because the amount and timing of milk delivery 
influences pup growth and survival, we postulate that frequency and 
duration of MFTs may influence population health. Therefore, we 
measured pup mass at three rookeries and MFTD of 142 females at 
six rookeries between August and December 2016 using VHF flipper 
tags to determine if MFTD correlates spatially with mean pup mass 
per rookery and with prey availability specific to foraging domains of 
source rookeries. Average pup mass at Polovina Cliffs and South (10.0, 
11.2 kg) were lower than those at Zapadni (11.7 kg) (se 0.1, 0.1, 0.1). 
Trips from proximal rookeries shared statistically similar durations 
(North and East, 7.1 and 6.6 days; South and Zapadni 5.9 and 5.4 
days). The pairs of rookeries (North/East vs. South/Zapadni), however, 
exhibited statistically distinct MFTDs from each other (p < 0.0005) 
suggesting that foraging domains differ for colonies on the northern 
and southern sides of St. George Island. At Polovina Cliffs, MFTDs 
increased through summer from about 6.5 days (August) to about 8 
days (September); overall trips were about 1 day longer than in prior 
years. General trends of lower average pup mass and longer average 
MFTDs during the unusually warm 2016 summer suggest MFTD may 
be a good index of local prey availability.
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