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If you have a window seat 

on the approach to Mudhole 

Smith Airport in April or May, 

the colors and movement you 

can see out the window show 

the Copper River and its delta 

“waking up” in springtime. 

The formerly icy landscape 

becomes a wetland full of 

running water. The browns 

and greys of the delta become 

dotted with green. And 

the local glaciers provide a 

spectacular backdrop for it 

all. This is a time of renewal, 

in so many senses of the 

word. Fishermen prepare their 

nets and engines for another 

fishing season. Gardeners start 

planning their harvest. Young 

salmon prepare to emerge 

from their redds, the nests built 

in the gravel some months 

earlier that sheltered them—if 

they were lucky—through the 

winter. As the light returns 

to coastal Alaska, daylength 

brings with it a great plankton 

bloom in the ocean, stoking 

the food chain that supports 

many things we humans 

harvest and enjoy: crab, fish, 

oysters, and more. In uncertain 

times, there’s a comfort to the 

reliable renewal that is palpable 

in the nature all around us. 

Thanksgiving may be in the fall, 

but I find spring to be a season 

to be equally thankful for. It’s 

a great time of year to seek 

opportunities to find inspiration 

in nature and comfort in the 

return of the shorebirds, the 

salmon, the light. It’s a time to 

refresh our energy and focus 

on what matters. Every coastal 

Alaskan community relies on 

the ecosystems around them in 

more than one way. Our work 

helps ensure that the things 

we care about are around for a 

long time. Here’s to supporting 

the good work that the Science 

Center and our partners are 

doing with renewed energy. 

If you enjoy what you read 

here, we invite you to visit 

our website at pwssc.org to 

learn more.

WELCOME

LOONS AND GREBES
❑ Common Loon

❑ Red-throated Loon

❑ Pacific loon (s)

❑ Yellow-billed Loon (s,u)

❑ Horned Grebe

❑ Red-necked Grebe

SHEARWATERS  
AND PETRELS
❑ Fork-tailed Storm-Petrel

❑ Sooty Shearwater (u)

CORMORANTS
❑ Pelagic Cormorant

❑ Double-crested Cormorant

HERONS
❑ Great Blue Heron

WATERFOWL
❑ Surf Scoter 
❑ White-winged Scoter
❑ Long-tailed Duck
❑ Barrow’s Goldeneye
❑ Common Goldeneye
❑ Bufflehead
❑ Harlequin Duck
❑ Mallard
❑ Dusky Canada Goose
❑ Common Merganser
❑ Red-breasted Merganser

SHOREBIRDS
❑ Black Oystercatcher
❑ Semipalmated Plover
❑ Least Sandpiper
❑ Yellowlegs (Lesser and Greater)
❑ Red-necked Phalarope (s)
❑ Surfbird (s)
❑ Black Turnstone (s)
❑ Dunlin (s)
❑ Western Sandpiper (s) 

GULLS/TERNS
❑ Glaucous-winged Gull

❑ Herring Gull

❑ Mew Gull

❑ Bonaparte’s Gull (s)

❑ Black-legged Kittiwake

❑ Parasitic Jaeger

❑ Pomarine Jaeger

❑ Arctic Tern (s)

❑ Aleutian Tern (s,u)

SEABIRDS
❑ Tufted Puffin (s) 

❑ Horned Puffin (s)

❑ Marbled Murrelet

❑ Kittlitz’s Murrelet (u)

❑ Parakeet Auklet (u)

❑ Pigeon Guillemot

❑ Common Murre

RAPTORS
❑ Bald Eagle

❑ Peregrine Falcon

HUMMINGBIRDS
❑ Rufous Hummingbird (s)

KINGFISHERS
❑ Belted Kingfisher

PASSERINES
❑ Tree Swallow

❑ Violet Green Swallow

❑ Bank Swallow

❑ Chestnut-backed Chickadee

❑ Winter Wren

❑ Common Raven

❑ Northwestern Crow

❑ Black-billed Magpie

BIRD AND WILDLIFE CHECKLIST
RECOMMENDED BIRD/MAMMAL GUIDE: Sibley’s Field Guide to Birds of Western North 
America by David Allen Sibley and the Guide to Marine Mammals of Alaska by Kate Wynne.  
List compiled by the Prince William Sound chapter of the Audubon Society.    
U = UNCOMMON  •  S = SEASONAL

❑ Steller’s Jay
❑ Hermit Thrush
❑ Varied Thrush
❑ American Robin
❑ Wilson’s Warbler
❑ Orange-crowned Warbler
❑ Song Sparrow
❑ Fox Sparrow
❑ Savannah Sparrow

MAMMALS 
❑ Humpback whale
❑ Minke whale
❑ Dall’s porpoise
❑ Black bear
❑ Land otter
❑ Marmot
❑ Mink 
❑ Weasel
❑ Killer whale
❑ Steller sea lion
❑ Sea otter
❑ Harbor seal
❑ Harbor porpoise
❑ Sitka black-tailed deer
❑ Brown bear
❑ Mountain goat
❑ Beaver
❑ Moose
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A TIME OF 
RENEWAL
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Food Sovereignty 
and Mariculture:
CURRENT 
ADVANCES IN 
HATCHERIES
KRYSTAL RENTA
Alaska Sea Grant 
krystal.renta@noaa.gov

REBECCA CATES,  
JORDAN HOLLARSMITH
NOAA 
rebecca.cates@noaa.gov 
jordan.hollarsmith@noaa.gov

Since time immemorial, Coastal Alaskans 
have been deeply connected to marine ecosys-
tems and their resources. These connections 
to subsistence, recreational, and commercial 
resources underpin Alaskan identities and 
economies. Aquatic farming of seaweed and 
shellfish in Alaska, or mariculture, presents a 
tremendous opportunity to deepen our connec-
tion to the ocean and support resilient coastal 
economies. 

Shellfish are of keen interest to aquatic farm-
ers, particularly Pacific oysters. Pacific oysters 
grow extremely well in Alaska’s cold, nutri-
ent-rich waters. Since Pacific oysters are native 
to warmer waters, farms in Alaska obtain their 
oyster seed from hatcheries located outside of 
the state. Exclusively utilizing seed distributors 
outside of the state can negatively affect local 
farmers due to crashes in seed stock, ultimate-
ly leading to the prioritization of other, more 
established farms in different states. Therefore, 
it is important to have various local sources of 
seed to be able to continuously support Alaska’s 
growing mariculture industry.

To address issues of seed insecurity and 
access, organizations in Alaska are making 
progress to develop hatcheries in the state. 
The NOAA Mariculture Research Hatchery 
located at the NOAA Ted Stevens Marine 
Research Institute in Juneau is currently under 
construction to support the production of 
oyster seed and promote oyster breeding and 
shellfish research efforts in partnership with 
the Mariculture Research and Restoration 
Consortium (Mariculture ReCon). Additionally, 
Alutiiq Pride Marine Institute is a leader in 
the production of kelp and shellfish seed for 
the mariculture industry and Alaska Tribes, 
while OceansAlaska in Ketchikan constructed a 
floating hatchery, and the Kachemak Shellfish 
Growers cooperative provides seed from their 
nursery.

The development of hatcheries in Alaska 
accelerates mariculture growth and drives in-
genuity that supports food sovereignty. Alaskan 
communities are connected to the ocean and 
opportunities for local, resilient, and prosperous 
food sources can revitalize economic develop-
ment and cultural connections.

Mariculture at the Prince William Sound Science Center

Sifting through Pacific oyster seed.  
Photo credit NOAA Fisheries.

ALYSHA CYPHER
Prince William Sound Science Center
acypher@pwssc.org

Several organizations in Prince William 
Sound, including the Prince William Sound 
Science Center (PWSSC), have gotten involved 
in the budding mariculture industry. Many 
believe this industry will diversify our econ-
omy, particularly for fishermen who want to 
supplement their income outside of fishing sea-
son. Mariculture, the farming of shellfish and 

seaweeds, is also thought to be restorative for 
habitat and provide food security for Alaskans. 
Mariculture markets are still developing, and 
it remains a logistical challenge to grow this 
industry in Alaskan communities. The PWSSC 
has several projects that aim to make maricul-
ture easier. One project includes looking at how 
farmers influence hatchery outcomes by what 
kelp seed they choose in wild beds. Another, 
in collaboration with the Cordova Electric 
Cooperative, aims to use excess heat from the 
Orca Diesel Power Plant to dry seaweed. 

SCAN THE QR CODE  
TO LEARN MORE ABOUT 
PWSSC MARICULTURE

The phases of the mariculture industry, which all require further development in Alaskan communities. 

MARICULTURE INDUSTRY

WILD KELP NURSERY FARMING PROCESSING EXPORTING

KELP CAN HELP 
IMPROVE THE OCEAN’S HEALTH —  
AND IT’S GOOD FOR YOUR HEALTH, TOO! 

SOUND SILVERS by Joanna Carlson Perea 

In the pristine and bountiful waters of Prince William Sound, wild salmon are surround-
ed by golden bull kelp fronds that dance above, undulating in the cold ocean currents. 

Born and raised in Cordova, fiber artist Joanna Carlson Perea uses a felting needle, 
soap, and water to turn wool fibers into felted images of the plants, animals, and colors 
she loves. Sound Silvers was created for and donated to PWSSC in 2022 for our annual 
benefit auction, Copper River Nouveau.

You can explore more of Joanna’s work at ebbandflowfiberstudio.com.

Oceans play a large role in absorbing 
carbon dioxide (CO

2
) from the atmosphere. 

Because of increased CO
2
, the ocean water 

is becoming more acidic. Fortunately, there 
are ways we can work towards reversing this 
problem, one which involves kelp. 

Sugar kelp and ribbon kelp, two types 
of brown algae, are being farmed in Prince 
William Sound. Below are some of their key 
benefits, along with a recipe for a tasty kelp 
salad.

WATER QUALITY ENHANCER: 
Oxygenates water and balances pH
Kelp counters ocean acidification locally, 
which benefits people and entire marine 
ecosystems. It also outputs tons of 
oxygen through photosynthesis.

CREATES HABITAT: 
Kelp could enhance fisheries
Kelp provides critical habitat for a 
variety of forage fish species, like 
herring, at multiple lifecycle stages. 

NATURAL SUPERFOOD: 
Outstanding health benefits
Kelp is a rich source of Vitamins A, B12, 
C, D and E, as well as necessary minerals 
like zinc, iodine, magnesium, iron, 
potassium, and calcium. Kelp contains 
7-12 grams of protein per pound, 
depending on species.

BLANCHED KELP SALAD

DIRECTIONS: 
Chop fresh sugar kelp into thin slices or 
soak dried kelp before chopping. Boil 
water and add your sliced kelp to the 
pot. Watch the kelp turn bright green 
as it blanches and remove after 30 
seconds. Transfer to a bowl. Now you 
can get creative by adding a mixture of 
any of the following ingredients!

•	 Sesame oil or soy sauce
•	 Rice wine vinegar
•	 Minced garlic
•	 Diced scallions/green onions
•	 Dried chili flakes
•	 Toasted sesame seeds

INFORMATION AND RECIPE PRO-
VIDED BY NOBLE OCEAN FARMS AT  
nobleoceanfarms.com
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MELISSA GOOD 
Alaska Sea Grant Marine Advisory Program
melissa.good@alaska.edu

The Mariculture Research and Restoration 
Consortium (Mariculture ReCon) is a 
research and monitoring initiative designed 
to address the needs of the mariculture 
industry in spill-affected areas, including 
Prince William Sound, Kachemak Bay, and 
Kodiak Island. Its goal is to quantify the extent 
to which habitat restoration and enhance-
ment occur via mariculture activities and to 
amplify the economic development potential 
of mariculture by supporting capacity building 
and industry growth. The project also aims to 
enhance the ability of Alaskan communities 
to economically benefit from mariculture ex-
pansion in a way that restores or enhances the 
habitats upon which these communities rely. 

The annual Mariculture ReCon meeting 

took place January 7–10, 2025, in Kodiak, 
bringing together researchers, farmers, and 
stakeholders to advance sustainable maricul-
ture in the Gulf of Alaska. Participants from 
Prince William Sound, Kachemak Bay, and 
Kodiak Island discussed the environmental 
and ecological impacts of mariculture op-
erations, oyster hatchery development, and 
industry challenges.

Hosted by Alaska Sea Grant and the 
Prince William Sound Science Center and 

funded by the Exxon Valdez Oil Spill Trustee 
Council, the meeting featured project 
updates, breakout sessions on data manage-
ment and farm operations, and discussions 
on the economic opportunities and envi-
ronmental considerations of mariculture. 
Key topics included how farms interact with 
local ecosystems, monitoring efforts, and 
coordinated outreach to support informed 
decision-making.

By fostering collaboration between 

scientists and farmers, Mariculture ReCon 
aims to improve understanding of maricul-
ture’s role in coastal environments, support 
local economies, and guide best practices for 
a sustainable industry. 

Mar ReCon 2025 annual meeting photo, Kodiak, Alaska. Credit: Alice van Veenendaal.

MARICULTURE
Research and Restoration Consortium  
Annual Meeting in Kodiak

FOR MORE INFORMATION ABOUT 
MARICULTURE RECON AND ITS 
INITIATIVES, VISIT 
pwssc.org/mar-recon

Seawan and crew harvesting oysters. Photo by Seawan Gehlbach.

Meet 
Simpson 
Bay Oyster 
Company
RACHEL FRENCH
Alaska Sea Grant
rafrench@alaska.edu

Tucked into the mountains of Prince William Sound 
is the remote town of Cordova, Alaska, and within it, 
Simpson Bay Oyster Company, a small, family-run oyster 
farm. Owned and operated by Seawan Gehlbach with her 
friends and family, the farm began as a way to get them 
on the water. Seawan was mentored by Jim Aguiar, who 
farmed oysters in the area for decades. Seawan fell in 
love with oyster farming herself, and Simpson Bay Oyster 
Company was born, planting its first oyster seed in 2019 
and selling its first oyster in 2021. Seawan has a unique 
background as a fisheries biologist, which first brought 
her to Cordova over 30 years ago, and since then has 
become embedded in the small community. Beyond oyster 
farming, Seawan is also a co-founder of Alaska Marine 
Response (AMR), working alongside her husband, Andy 
Craig. Seawan serves as an administrator for AMR and 
runs Salvage Central, AMR’s home office. 

Seawan takes pride in supplying the people of Cordova 
with high-quality, sustainably grown, local seafood. Her 
work and dedication to community-driven seafood pro-
duction are highlighted in an Alaska Sea Grant sponsored 
video produced by Johnny Antoni. 

TO LEARN MORE ABOUT 
SEAWAN, SIMPSON BAY 
OYSTER CO., AND ALASKA 
MARINE RESPONSE, CHECK 
OUT THE VIDEO ON YOUTUBE
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THERE’S FISH  
IN THE SEA, FOLKS 
ALYSHA CYPHER
Prince William Sound Science Center
acypher@pwssc.org

One of PWSSC’s components of the 
Mariculture ReCon is to determine if and 
how fish interact with aquatic farms. There 
are several ways to do this and all of them 
have limitations. Cameras can’t see if the 
visibility is bad, fish traps may not catch fish, 
and divers may be distracted by a cool nudi-
branch. So, we opted for imaging sonar, the 
same technology used on the Copper River to 
count salmon. Every spring and fall, a sonar 

is deployed on five farms in eastern Prince 
William Sound to let it “see what others 
can’t” (the sonar company slogan). My career 
began in a lab where I grew things in beakers 
and counted their parts. By contrast, this 
project requires that a fish swim in front of 
the sonar while I happen to be there. I once 
begged a sea otter to swim in front of the 
sonar. He did not. Out of fear or superstition, 
I rarely look when I’m recording. When I sat 
down to process all the videos, I was certain 
I’d have a list of zeros. I opened the first vid-
eo, recorded on a seaweed farm in Windy Bay, 
and boom. There’s fish in the sea, folks! 

CAITLIN MCKINSTRY
Native Village of Eyak
cait@eyak-nsn.gov

In December 2023, scientists at the 
Native Village of Eyak’s Department of the 
Environment and Natural Resources set out to 
answer a basic question: how does the buoyan-
cy of bull kelp change as it grows? Also known 
as bullwhip kelp, this large canopy-forming 
seaweed (reaching lengths of 30 to 120 feet!) 
is prized for its long, hollow stipe and buoyant 

bulb, which act like a built-in personal flotation 
device. Beyond its ecological role, bull kelp is a 
valuable commercial crop in Alaska. It is used 
to make pickles, salsa, hot sauce, and other 
products. However, its natural tendency to 
become more buoyant as it grows presents chal-
lenges for farm design and infrastructure.

After seeding our farm in December, we 
made monthly trips to monitor growth and 
document changes in buoyancy. By May, it 
became clear that something was wrong, our 

crop wasn’t growing.
What went wrong? Environmental factors 

seemed to be within normal ranges. Water 
temperatures at the farm closely matched those 
recorded at the wild bull kelp stands where we 
collected reproductive tissue. Current speeds 
and salinity levels also aligned with previously 
observed conditions in natural kelp beds.

What could have caused the stunted growth? 
The few plants that did develop were small and 
pale yellow, a classic sign of nutrient deficiency. 

This suggests that a lack of nitrogen in the 
water during the critical spring growing season 
may have limited kelp development. Because 
the exact conditions required for optimal bull 
kelp growth remain largely unknown, this 
unexpected result provides valuable insight into 
the lower limits of growing conditions for this 
economically important species. Understanding 
these factors is key to improving farming tech-
niques and ensuring the success of future kelp 
cultivation efforts in Alaska.

THE MYSTERY OF THE 
STUNTED BULL KELP

A school of 
fish captured 
on a GoPro, 
the imaging 
sonar, and in 
a software 
generated 
echogram (a 
composite 
image 
made from 
each video 
that shows 
movement). 

A wild bull kelp forest, home to an incredible variety of marine species. Photo by Steve Longhart, NOAA.

Stunted bull kelp at the Sheep Bay 
Research Farm in Prince William Sound 
from July 2024. Photo by Amanda Glazier, PWSC.

WHAT’S ON AN OYSTER’S MENU? 
JESSICA WHITNEY
University of Alaska Fairbanks
jmwhitney2@alaska.edu

As seafood-loving Alaskans, we're often looking to see if 
oysters are on the menu, but have you ever thought about 
what is on theirs? Oysters and mussels are filter feeding 
bivalves that draw in water over their gills, capturing plank-
ton and organic matter suspended in the water column to 
consume as food. 

As part of the Mariculture ReCon project that is looking 
at environmental interactions around mariculture farms 
in Prince William Sound, Kodiak, and Kachemak Bay, Dr. 
Amanda Kelley and Ph.D. student, Josie Haag, from the 
University of Alaska Fairbanks are investigating what farmed 
Pacific oysters and wild harvest Pacific blue mussels are eating. 

With the help of Spinnaker Sea Farms in Jakolof Bay, 
Alaska and the science of stable isotopes, Kelley and Haag are 
learning what oysters are eating and how the diet changes 
seasonally. They found that oysters and mussels consume 
macroalgae. This linkage between macroalgae and shellfish 
is interesting because it shows there may be a benefit to 
farming kelps and oysters together. Another interesting find 
was that oysters are consuming zooplankton, but that the 
mussels are not. This difference in diets suggests that oysters 
and mussels are not competing for food. Overall, this work 
provides an insight into the ecological interactions of oysters, 
mussels, and kelp in Alaska and helps inform sustainable 
practices in Alaska’s growing mariculture industry. 

This work was recently published in the Marine Ecology 
Progress Series. 

READ THE FULL  
PUBLICATION HERE:  
int-res.com/articles/ 
meps_oa/m754p065.pdf

Ph.D. student 
Josie Haag, 
processing 
oysters and 
mussels at 
Kasitsna Bay 
Laboratory. 
Photo credit  
Josie Haag. 
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Are Prince William Sound and Gulf of Alaska Species

SHOWING RENEWAL 
POST HEATWAVES?

Status of Exxon Valdez oil spill injured resources in 2014, prior to marine heatwaves in the Gulf of Alaska and after 2014, for 
those resources not listed as recovered in 2014. Colored boxes indicate directional changes in abundance (species) or state 
(habitats) since 2014, a period including three heatwave years (2014-2016 and 2019), two interim years between heatwaves 
(2017-2018) and four post-heatwave years (2020-2023).

Biological Responses
During the marine heatwaves in the 

GOA, zooplankton numbers, types, and 
sizes changed, but the decrease in cold-wa-
ter species wasn’t as big as expected, and 
their numbers quickly rebounded once 
water temperatures returned to long-term 
trends. The most significant change during 
the heatwave years was the rise in smaller, 
warm-water species, which have less fat. 
Less fat means less energy in the system. 
Additionally, in PWS, there was a loss of the 
summer zooplankton community, which is 
an essential foraging season for fish, such 
as herring, capelin, and sand lance (known 
as forage fish because they are important 
food for larger animals). Given distribu-
tional differences among zooplankton 
species, changes in species composition 
also affect where zooplankton predators 
(including forage fish) will find prey. This 
can subsequently affect the distribution and 
abundance of species that consume forage 
fish and other zooplankton predators, as 

observed for seabird species along the 
Seward Line. 

The abundance of key forage fishes 
declined markedly during heatwave years. 
Diets of seabirds on Middleton Island (the 
small island in the northern GOA directly 
south of PWS) clearly indicated changes 
in prey availability beginning in 2014 with 
a decline in capelin, a cold water-associ-
ated species, and a small increase in sand 
lance. The change in diet composition was 
sufficient to identify the years since 2014 
as uniquely different from 2013 and most 
prior years, primarily due to an increase 
in herring, greenling, and salmon during 
and after the onset of heatwaves in 2014. 
This trend of decline was seen PWS-wide in 
some species of fish-eating marine birds. In 
contrast, species such as Barrow’s gold-
eneyes and black oystercatchers that eat 
benthic invertebrates had generally neutral 
to positive trends in abundance during and 
after the marine heatwaves, consistent with 

increases in benthic prey resources which 
were less affected by the heatwaves. 

While abundance remains low for some 
marine species, the herring population 
in PWS has rebounded to slightly above 
pre-heatwave levels following a decline 
in spawning after the 2014-2016 marine 
heatwave. Their recovery is largely due to 
a strong 2016-year class and possibly to 
greatly reduced humpback whale numbers 
(see below), which may have contributed 
to a decrease in predator pressure. Herring 
biomass levels in 2024 were large enough 
to allow commercial fishing harvest for the 
first time since 1998. There was a fall 2024 
bait fishery with an opportunity for a spring 
2025 sac roe fishery if sufficient commer-
cial markets are available. Furthermore, 
additional aerial surveys outside of PWS 
have documented increased spawning 
activity in the GOA around Kayak Island, 
with recent years having similar amounts of 
spawn to PWS. 

HAYLEY HOOVER, ROB SURYAN  
& DONNA ROBERTSON ADERHOLD
With support from GWA-LTRM principal investigators  
who provided the data and graphs 

The Gulf Watch Alaska Long-Term 

Research and Monitoring (GWA-LTRM) 

program exists to help us understand 

the status of recovery of species and 

habitats in the decades after the Exxon 

Valdez oil spill. The GWA-LTRM program 

was initiated by the Exxon Valdez Oil 

Spill Trustee Council in 2012, giving 

the region a long term set of data to 

distinguish anthropogenic changes from 

environmental ones. 

Many of the projects that make up the program began 
before GWA-LTRM was established, meaning we have in-
valuable datasets that range from 12 to an incredible 50+ 
years long. The GWA-LTRM program includes projects 
that collect data on oceanography, plankton, intertid-
al seaweeds and invertebrates, forage fish, sea otters, 
whales, and marine birds, capturing key parts of the Gulf 
of Alaska food web. We sample from beaches at low tide 
to the depths of the Gulf of Alaska (GOA), from Prince 
William Sound (PWS) to the Katmai coast. 

Over the last decade, things in the spill-affected area 
have looked a little different. Two consecutive marine 
heatwaves took place from 2014 to 2016 and in 2019, 
causing a shift in the ecosystem. A decade after the 
2014-2016 heatwave, many of the species the program 
monitors show significant changes in abundance that 
were coincident with the heatwaves. While some species 
declined, others were given opportunities. Some whales 
in the region were unable to withstand the effects of 
the heatwaves while certain species of marine birds and 
intertidal taxa flourished. Changes seen during the heat-
wave appear to fall into the category “bottom-up forc-
ing,” meaning changes in taxa abundance throughout 
the ecosystem were caused by changes in prey species 
abundance at the base of the food web. Ocean tempera-
tures are currently returning to long-term means, but 
future trajectories are unpredictable because of ongoing 
climate variability in the northern GOA.

Three examples of forage fish commonly found in 
Prince William Sound and the Gulf of Alaska. From 
top to bottom: sand lance, herring, and capelin. 
Photo by Mayumi Arimitsu, USGS.

A pod of killer whales swim through Resurrection Bay. Photo by Craig Matkin, Northern Gulf Oceanic Society.
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The long-term trend in abundance of fish-eating “resident” (AB pod) and mammal-eating 
“transient” (AT1 population) killer whales that frequent Prince William Sound. The vertical 
broken line indicates the timing of the Exxon Valdez oil spill, and the vertical bar indicates 
the marine heatwave in 2014-2016. Photo of whales from the AT1 population near the 
M/V Exxon Valdez, less than 24 hours after grounding in 1989.

Humpback whale abundance in Prince William Sound declined during the heatwaves and 
as of 2024 still has not recovered to pre-heatwave levels even though Pacific herring, 
their primary prey, have returned to pre-heatwave levels. A positive sign in 2024 was an 
increase in the number of calves per adult, indicating birth rates finally returned to pre-
heatwave levels. 

The abundance of pigeon guillemots and murrelets (marbled and Kittletz’s combined) 
during summer in Prince William Sound, 1989-2022, show relative stability in abundance 
since 2000, including heatwave years. The density of Barrow’s goldeneye and black 
oystercatchers in Katmai and Kenai Fjords national parks during summer and winter 
surveys also show primarily equal or increased values during and after the heatwaves.

Key algal and invertebrate indicators representing primary production (rockweed 
[Fucus]), prey (mussel), and predator (sea stars) from rocky intertidal habitats. Data are 
collected in Katmai National Park and Preserve (KATM), Kachemak Bay (KBAY), Kenai 
Fjords National Park (KEFJ), and western Prince William Sound (WPWS). In the years 
following the marine heatwaves, most sampling sites showed declines in rockweed and 
sea stars and increases in mussels, though recent years have become more variable.

During the marine heatwaves, the primary 
trend in intertidal communities was a change 
from local differences shaped by the envi-
ronment to broader patterns influenced by 
heatwave effects across the entire GOA. For key 
algal and invertebrates, this included decreases 
in rockweed and sea stars and an increase in 
mussels and barnacles. These heatwave-asso-
ciated changes are thought to result from a 

combination of reduced top-down predation by 
sea stars and the increased availability of bare 
space caused by declines in algae cover. With 
nearshore waters cooling since the heatwaves, 
especially in the past couple of years, regional 
patterns in intertidal communities are shifting 
back from large-scale effects of the heatwaves to 
more typical local-scale environmentally driven 
abundance patterns.  

A particularly significant finding is the 
effect of the marine heatwaves on the region-
al populations of whales. Both killer whales 
and humpback whales experienced declines. 
The recovery trajectory of the AB pod of killer 
whales post oil spill, and other pods within the 
“resident” fish-eating population in the GOA 
has irrevocably changed. New mark-recapture 
analyses of individually identified whales have 
inferred the mortality of whales during and 
following the heatwave years that essentially 
erased nearly 30 years of recovery for this pod 

of whales that frequent the PWS region and 
were observed swimming through oiled waters 
near the grounded M/V Exxon Valdez in 1989, 
causing the initial population decline. The 
other killer whale group seen in oiled waters 
were the AT1 population of mammal-eating 
“transient” killer whales. Notably, they did not 
exhibit as drastic declines as the AB pod during 
heatwave years but remain on the same long-
term trajectory and are unlikely to recover from 
the oil spill given that no reproductive females 
remain in the population. 

Summary
Ecosystems are always changing and adapt-

ing. The 2014-2016 and 2019 heatwaves caused 
changes in the trajectory of some species in the 
region, some positively and some negatively. 
What will these changes mean for the long 
term? The GWA-LTRM program will contin-
ue to monitor the Northern GOA ecosystem 
to learn whether seawater temperatures will 
remain at long-term means and record new 
heatwaves if they occur, forage fish populations 

such as PWS herring continue to recover, and 
humpback whales continue to produce new 
calves that survive to adulthood. Program 
teams will continue to track the race for space 
between sessile mussels and barnacles and sea-
weeds, and between predators and prey in the 
intertidal zone. The value of long-term mon-
itoring is understanding how the ecosystem 
changes over time and learning that renewal for 
one species may mean decline for another.  

For humpback whales in 
PWS, even though herring, 
their primary prey, returned 
to pre-heatwave levels by 
2022, abundance remained 
low through 2024. Mark-
recapture survival estimates 
of individually identified 
whales indicate that 20% 
or 7,000 individuals from 
the North Pacific humpback 
whale population perished 
during the heatwaves, with 
the majority from Alaska. 
One positive sign in 2024 
was an increase in the 
number of calves per adult, 
indicating birth rates had 
finally returned to pre-heat-
wave levels. 

A humpback whale and flock of gulls feed on a school of 
forage fish and krill in Prince William Sound.  
Photo by John Moran, NOAA.
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The Alaska Ocean Observing 

System (AOOS) supports ocean 

and coastal observing projects 

and networks that provide critical 

data and information products to 

the public. As a nonprofit regional 

association within NOAA’s Integrated 

Ocean Observing System (IOOS), 

AOOS effectively leverages federal 

funding by collaborating with state 

and federal agencies, research 

institutions, environmental NGOs, 

industry partners, and Alaskan Tribal 

entities to accomplish our mission. 

WE SUPPORT: 
•	 Emergency preparedness, 

maritime safety, port operation, 

search and rescue, public 

health, and weather and hazard 

forecasting. 

•	 Alaska’s maritime economy, 

including fisheries, aquaculture, 

tourism, and private sector 

partnerships.

•	 Bridging the gap between 

cutting-edge scientific research 

and local, regional, Tribal, and 

private sector needs.

AOOS is supporting additional 

work in the Prince William Sound 

region with funds from the 

Inflation Reduction Act. These 

projects include monitoring the 

Gulf of Alaska in partnership with 

the Chugach Regional Resource 

Commission, deploying instruments 

to measure heat waves, 

collaborating with fishermen 

collecting year-round data, and 

tracking crab behavior near Kodiak. 

Gathering, integrating, and sharing

OCEAN INFORMATION

AOOS GLIDER UPDATE
On March 20, 2025 a University of Alaska Fairbanks 

(UAF) team of oceanographers will have attained a 
first in Alaskan waters, having completed 365 days of 
continuous monitoring in the Northern Gulf of Alaska 
with autonomous underwater gliders. These under-
water drones “swim” from their home port in Seward, 
Alaska to an “ecosystem observatory” 70 miles offshore, 
in the middle of the continental shelf. Five consecutive 
glider missions over the last 12 months contributed to 
this marathon effort, including three long missions that 
each exceeded 100 days at sea. Once there, the robots 
undulate from the surface to the seafloor and back 
every hour, collecting data on seawater density, tem-
perature, salinity, phytoplankton, and light. Over the 
course of the year, the gliders confronted 30-foot seas 
in massive winter storms, strong tidal currents, passing 

ships, and curious seabirds.
The UAF team will also launch gliders with a number 

of new sensors this year. These will include compact 
fisheries echosounders and camera systems to detect, 
identify, and quantify fish and zooplankton. These 
glider-based echosounders are being evaluated as a 
cost-effective method for conducting large-scale surveys 
of the coastal ocean. The information is used to assist 
ecosystem assessments and fishery management, to de-
tect the presence of marine heat waves, and to monitor 
the strength of algal blooms. UAF’s growing fleet of un-
derwater gliders is made possible through support and 
collaboration with federal and state entities, including 
AOOS. The gliders transmit data back to the UAF lab 
every three hours and data can be found on the AOOS 
Ocean Data Explorer website.

Artistic rendering of an underwater glider with a compact echosounder (the red upward looking 
transducer) and a shadowgraph camera (two black tubes in the forward part of the vehicle). 
Image courtesy of UAF. 
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AOOS is a key partner in the 
development of the new Northeast 
Pacific Acoustic Telemetry (N-PAcT) 
node, an initiative focused on build-
ing partnerships to better understand 
marine species on the move. This 
initiative is critical as environmental 
changes are altering the distribution 
and behavior of mobile marine spe-
cies such as fish and crabs. 

As a collaborative network, 
N-PAcT will unite researchers and 
organizations from Alaska to Baja 
California who are actively working 
or interested in tracking marine 
animals using acoustic telemetry, a 
method in which animals are tagged 
with tiny ultrasonic transmitters. As 
animals move, their signals may be 
recorded by fixed or mobile receivers 
from various organizations. The 
N-PAcT node will streamline the 
sharing of these data, significantly 
expanding the reach of individual 
researchers’ monitoring efforts. 

VISIT THE WEBSITE AT  
www.npact.aoos.org.

ALASKA HARMFUL ALGAL BLOOM NETWORK 
Most harmful algal blooms (HABs) in Alaska are caused by Alexandrium, a 
phytoplankton that can produce paralytic shellfish toxins. The Alaska Harmful 
Algal Bloom (AHAB) network provides a platform to address human and wildlife 
health risks from HABs through improved awareness, research, monitoring, 
and response. Local examples include the Prince William Sound Stewardship 
Foundation organizing water sample collection, which can be analyzed in the lab 
at the Alutiiq Pride Marine Institute in Seward. 

LEARN MORE AT 
www.ahab.aoos.org.

COORDINATING  
MONITORING EFFORTS
In addition to supporting individual projects and  
data products, AOOS supports networks that  
connect researchers and coastal communities.

NETWORK HIGHLIGHT:

Northeast Pacific Acoustic Telemetry Node

Acoustic receivers like this one in California will help track tagged fish 
and crabs in Alaska. Photo by Ryan Logan.

THE ALASKA WATER LEVEL WATCH
The Alaska Water Level Watch (AWLW) connects members from state and federal 
agencies, local governing entities, non-profits, private businesses, and coastal 
communities to provide access to real-time water level information across Alaska. 
Water level data and NOAA tide predictions can be accessed on the AWLW 
Data Portal, including information for Whittier, Valdez, and Cordova in the Prince 
William Sound area. 

LEARN MORE AT 
www.awlw.aoos.org. 

ALASKA OCEAN ACIDIFICATION NETWORK
The Alaska Ocean Acidification Network (AOAN) engages with researchers and 
stakeholders to expand the understanding of ocean acidification processes and 
consequences, as well as potential adaptation and mitigation strategies. The 
communities of Seldovia, Port Graham, Nanwalek, Eyak, and Chenega are part 
of a Tribally led network that sends water samples to the Alutiiq Pride Marine 
Institute in Seward for analysis. 

TO LEARN MORE, VISIT 
www.aoan.aoos.org.

THE OCEAN DATA EXPLORER
AOOS’s Ocean Data Explorer is a public web portal that 
houses and visualizes the largest collection of ocean 
information in Alaska showcasing the biological, chemical, and 
physical  characteristics of Alaska waters. 

Visit the desktop version of the AOOS data portal at  
www.portal.aoos.org.

DATA SPOTLIGHT:

Marine Weather 
Dashboards 
The data portal offers displays of maritime conditions so that 
users can easily access real-time conditions for Prince William 
Sound, Cook Inlet, Kodiak, Southeast Alaska, and the Bering 
Sea. The data are from multiple sources, such as the National 
Weather Service and the Marine Exchange of Alaska, and 
includes tide predictions, temperature, barometric pressure, 
water levels, wind speed and gusts, and wave height and 
direction. 

Developed for desktop computers, real-time data and 
forecasts for Prince William Sound can be found at this Marine 
Weather Dashboard: https://tinyurl.com/PWSMarineWeather. 

The Prince William Sound Marine Weather 
App can be accessed with the QR code 
below. Install it on your smartphone by 
clicking on the menu and selecting “Install 
App.”  

PARTNER SPOTLIGHT:

Skipper Science
AOOS funding helps support Skipper 
Science, a statewide initiative that 
enables commercial fishermen to 
collect data on ecosystems, fisheries, 
and climate trends to fill gaps in 
environmental observations and support early warning 
systems. Since its inception in 2021, 300 skippers have signed 
up to use mobile device applications to log and submit 
observations. The program is led by the Aleut Community of 
St. Paul and the Alaska Conservation Foundation.

Screenshot of the Prince William Sound Mobile Weather App.
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Following the Path of Pacific Salmon: 
Tracking Population Trends Through Time
RACHEL ERTZ
Alaska Department of Fish and Game
Rachel.ertz@alaska.gov

The life history strategies of Pacific salm-
on are incredibly diverse. Different species, 
populations, and even individuals within 
the same population exhibit varying life his-
tories, which help them adapt to their local 
environment and larger climatic shifts over 
time. While all Pacific salmon follow the 
same fundamental life cycle stages, the du-
ration of each stage can differ significantly.

Salmon life cycles include both a 

freshwater and a saltwater stage.  However, 
the time spent in each of these environ-
ments varies. Depending on the species, 
salmon may spend anywhere from zero to 
three years rearing in freshwater before 
migrating to the sea and one to five years 
feeding in the ocean before returning to 
their birthplace to spawn and die. In total, 
it takes Pacific salmon two to seven years to 
mature, depending on the species and the 
population.

Understanding both the age at which 
salmon reach maturity and the number 
of returning salmon each year are crucial 

pieces of information for monitoring 
population trends and managing fisheries. 
Scientists gather and archive data on abun-
dance and age to better describe the impact 
of harvest and changes to populations over 
time. Improving methods for collecting 
these data is key to gaining more accurate 
insights into population trends. Researchers 
at the Prince William Sound Science Center 
are working to describe sources of error in 
age data and develop novel methods for age 
data collection that may improve the quality 
of data used to track Pacific salmon popula-
tions over time.

COUNTING 
PLANKTON
WITH CAMERAS

ROB CAMPBELL
Prince William Sound Science Center
rcampbell@pwssc.org

Plankton form the base of the marine food 

web. Tiny single-celled plant plankton (aka 

phytoplankton) grow and are consumed by 

animal plankton (aka zooplankton) grazers. 

Zooplankton are food for larger animals like 

fish, birds, and whales. The amount and type 

of plankton present changes within and among 

years and measuring them is not easy. New 

technologies like underwater cameras offer new 

ways to estimate plankton abundance quickly 

and with less cost.

PWS Science Center researchers have 

developed an underwater plankton camera and 

deployed it on an autonomous robotic profiler 

that is deployed from spring to autumn in 

central PWS as part of the Gulf Watch Alaska 

project. In 2024, the profiler completed 423 

separate profiles from approximately 60 meters 

depth to the surface and collected several 

hundred thousand individual plankton images.

Most of the images show plankton near the 

surface, particularly during spring months, where 

productivity is mostly near-surface. Later in the 

summer plankton are found in thinner bands 

further down, where there is a balance between 

sunlight from above and nutrients from below.

ABOVE: A depth-specific time series of the plankton 
images collected by the plankton camera during 
the 2022 deployment. Hotter colors indicate more 
plankton and cooler colors indicate less. Depth is 
shown on the right axis, with the surface at the top.

A Neocalanus copepod image collected by 
the plankton camera. Neocalanus are a marine 
crustacean called a copepod, which is the most 
common type of zooplankton. The image shows a 
wealth of detail: all around the copepod single celled 
phytoplankton (the copepod’s food) can be seen. 
Copepods have transparent carapaces and the dark 
line visible within this copepod is its gut, which is full 
of phytoplankton it has consumed.

Age information is collected by analyzing seasonal 
patterns in growth visible on the surface of 
salmon scales. Pictured here, a technician collects 
salmon scales from commercial catches at a 
seafood processing facility to be analyzed for age 
information which is incorporated into population 
models. Photo by David Warren, ADF&G. 

It Depends on Your School
MARY ANNE BISHOP
Prince William Sound Science Center
mbishop@pwssc.org

Pacific herring typically form large 
schools to migrate to and from their 
spring spawning grounds and summer 
feeding areas. That herring often return 
to the same areas is most likely a form 
of learned behavior.  After spawning in 
Prince William Sound, herring typically 
move to feed at the “entrances” – passage-
ways such as Hinchinbrook Entrance and 

Montague Strait where waters from the 
Gulf of Alaska flow into the Sound.  While 
some herring remain in the Sound for the 
rest of the summer, many migrate out into 
the Gulf of Alaska to feed before returning 
to spawn the following spring.  

Over the course of four springs, the 
Prince William Sound Science Center 
implanted transmitters with a 2-year 
battery life into over 500 herring.  We 
monitored herring movements around 
the Sound’s southeast spawning grounds 

(where fish were tagged) and the entranc-
es.  We found that herring that migrated to 
Hinchinbrook Entrance, an area relatively 
close to the spawning grounds, were 
more likely to return the following spring 
to the spawning grounds where they 
were tagged.  Herring that migrated to 
Montague Strait, a location further from 
the tagging grounds, were less likely to 
return to their previous spawning grounds 
suggesting that a herring’s school influenc-
es where it spawns.Pacific herring. Photo credit Anne Schaefer.
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ANNE SCHAEFER
Prince William Sound Science Center
aschaefer@pwssc.org

Aleutian terns are small seabirds 
that nest in dispersed colonies along 
the coastline of Alaska and eastern 
Russia. While trend information for 
Russian populations is sparse, popu-
lations at known breeding colonies in 
Alaska have decreased dramatically 
in recent decades.  

To assess the population status 
of the species, a group of agency, 
non-governmental organizations, 
and university researchers devel-
oped a statewide survey plan to 
estimate Aleutian tern abundance 
in Alaska. The surveys kicked off in 
2023 and since then have surveyed 

the southeastern (Glacier Bay to 
Cordova), southcentral (Cook Inlet) 
and southwestern (Alaska Peninsula 

and Bristol Bay) Alaska coastlines. 
In 2025, we plan to complete the 
statewide survey and cover the 
Aleutian Islands and western/north-
western Alaska (Cape Newenham to 
Point Hope). 

The surveys use fixed-wing 
planes to cover the extensive study 
area along Alaska’s coastlines. 
Because Aleutian terns frequently 
nest with Arctic terns and dis-
tinguishing the two species from 
the air is difficult, biologists also 
conduct ground-based surveys at 
a sub-sample of colonies detected 
from the air. 

The successful completion of the 
statewide survey will be an important 
first step for understanding the con-
servation status of this species. 

Did that 
Gull Have 
a Band?
NICHOLA HILL
University of Massachusetts

ANNE SCHAEFER &  
MARY ANNE BISHOP
Prince William Sound Science Center

During summer, glaucous-winged 
gulls are ubiquitous on mudflats, 
rooftops, and in the waters around 
Cordova’s fish processors. As part 
of the PWS Science Center and the 
University of Massachusetts’ investi-
gations into the role these gulls play 
in avian influenza transmission, we 
color-banded 714 gulls between 2014 
and 2020. Over 80 of these gulls have 
been resighted, including several re-
corded eight and nine years after they 
were originally banded, supporting 
the idea that gulls can be long-lived.

From April to September, almost 
all resights occur around the Cordova 
docks. Except for a few individuals 
that winter around Cordova, most 
birds head south in early fall. Most 
banded gulls are resighted over-
wintering from southeast Alaska to 
British Columbia, Canada with the 
longest distance migrant reported in 
California’s San Francisco Bay. 

Some resightings of banded gulls 
are rather amusing. For example, 
one fisherman reported in July 2024, 
“While commercial fishing on the 
Copper River Delta, a bird landed 
on my boat looking for a hand-out.” 
Another banded gull was observed 
in Washington at a McDonald’s 
parking lot. Nevertheless, resight data 
provides us with a better understand-
ing of how avian influenza is being 
transmitted, as well as the health and 
migration ecology of these fascinating 
and often misunderstood birds.

A Glaucous-winged gull shows off 
its new bands prior to release.  
Photo by PWSSC.

Investigating the Suspected Decline of a Rare Seabird

Biologists plan to survey much of Alaska’s coastline over the course of 
three field seasons. 

From 2023-2025, biologists have 
been surveying Alaska’s coastlines 
for breeding colonies of Aleutian 
terns, a rare and potentially 
declining seabird. Photo by N. Catterson.

ANNE SCHAEFER & 
MARY ANNE BISHOP
Prince William Sound Science Center
aschaefer@pwssc.org

Prince William Sound (PWS) is home 
to a diverse assortment of marine birds 
that rely on its protected waters during 
the harsh winter months. Recently, the 
PWS Regional Citizens’ Advisory Council 
funded Science Center researchers to 
analyze 14 years of marine bird survey data 
collected during March to identify critical 
habitats. 

During March, large gulls and murres 
had the broadest distribution in PWS, 
followed by cormorants, murrelets, 
and small gulls. Highest bird densities 
were concentrated in protected waters, 
including northeast PWS, the southwest 
passages, and northern Montague Island. 
Of these locations, northeast PWS and 
northern Montague Island were also the 
most important herring spawning areas 
during our survey years.  

Our analysis provides support for four 
key areas requiring heightened protection 
in the event of a late winter oil spill: Port 
Valdez, Hinchinbrook Entrance, north-
east PWS between Port Fidalgo and Port 
Gravina, and the Southwest Passages. 
With PWS being a major route for oil 
tankers, identifying high-use marine bird 
habitats by season is crucial for refining 
spill response plans and minimizing future 

environmental damage. By understanding 
seasonal marine bird distribution, scien-
tists and policymakers can take proactive 
measures to safeguard Alaska’s rich coastal 
ecosystems for generations to come.

READ MORE ABOUT  
OUR ANALYSIS HERE: 
pwsrcac.org/document/ 
marine-bird-hotspots-in-prince-
william-sound

Mean marine bird density (birds/km2) for each 5x5 km grid cell surveyed in 
Prince William Sound, March 2007-2023. Areas circled in red are areas that 
warrant heightened protection in the event of an oil spill. 

Mapping the Sound’s Winter Birds: 

KEY HOTSPOTS 
FOR PROTECTION

An oil tanker entering Prince William Sound through Hinchinbrook Entrance during a seabird survey. Photo by Anne Schaefer.
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RESTORATION 
AND RENEWAL
in the Copper River Watershed
MICHELLE MCAFEE
Copper River Watershed Project
communications@copperriver.org

Restoring fish habitat is much like 

constructing a house. The process 

starts by breaking ground and 

removing any previous structures that 

aren’t working. Next, the landscape 

is reshaped with slopes adjusted 

to manage water runoff. Once the 

new structure is built, the area 

surrounding the construction site 

must be replanted. Replacing culverts 

and installing bridges to remove fish 

passage barriers and restore habitat 

begins with deconstruction and ends 

with renewal. 

Replanting native species in the 

restoration zone is critical. Plant roots 

stabilize the soil, prevent erosion, and 

keep sediment from washing into the 

stream during rain events. Establishing 

native plants also reduces the spread 

of invasive species, which can quickly 

take hold in newly disturbed soils. 

Restoring the disturbed area to its 

natural ecosystem improves habitat 

along river banks and affects water 

quality and fish passage.

REPLANTING NATIVE SPECIES  
ON THE LITTLE TONSINA 

The Little Tonsina Bridge, installed at Milepost 
74.2 on the Richardson Highway, replaced two old 
failing culverts and successfully opened over 70 miles 
of upstream fish spawning and rearing habitat. Once 
construction was successfully completed, the renew-
al began. Using permaculture principles—designing 
sustainable ecosystems based on natural processes—
the Copper River Watershed Project, in collaboration 
with the Copper River Native Association (CRNA), 
reestablished native vegetation along the riverbanks.

Volunteers and staff planted nearly 210 sedges, 
200 mature vetch root wads, and 500 plugs of dwarf 
fireweed and sweet vetch. They knelt on the damp 
ground, dug small divots in the soil, and tamped the 
dirt around new native plants to ensure the roots 
were firmly earthed. Additionally, they planted spe-
cies like wild geranium, common yarrow, bluebells, 
and spruce to prevent erosion and provide wildlife 
habitat. Siberian yarrow, alder, and chamisso sedge 
were cultivated to help with soil structure and ero-
sion control and to fix nitrogen, feeding the soil and 
surrounding plants. Lupine and fireweed seeds were 
also scattered throughout the area to add a splash of 
beauty and promote biodiversity.

This summer, make a point of stopping by the 
Little Tonsina Bridge, and rest on the David Phillips 
Memorial Bench. You’ll see the newly established 
plants along the banks of the Little Tonsina River. 
Some species establish and grow quicker than others, 
but the replanting effort ensures the landscape will 
return to equilibrium and benefit future genera-
tions of Alaskans.

The Little Tonsina riverbank during the 2023 construction of the 
bridge that replaced two undersized culverts opening over 70 miles of 
upstream salmon habitat. Photo credit Michelle McAfee

The Little Tonsina bridge during construction  
in 2023. Photo credit Michelle McAfee

ABOVE: CRWP’s Colleen 
Merrick, Amanda Jackson, 
board member Tenley 
Nelson, and staff member 
Alexis Cooper, along with 
volunteer Lakota Roberts 
planted native species 
along the banks of the 
Little Tonsina river after 
the bridge project replaced 
undersized culverts, 
opening over 70 miles of 
upriver salmon habitat.  
Photo credit Michael Levshakoff

LEFT: CRWP board 
member Tenley Nelson 
and staff member Alexis 
Cooper tamp down earth 
around newly planted 
native species along the 
Little Tonsina riverbank. 
Photo credit Colleen Merrick
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RESTORING FUNCTION  
AND FLOW IN EYAK LAKE

In Cordova, the 1964 Good Friday 
earthquake caused a six-foot uplift 
in the surrounding area, altering the 
water levels of Eyak Lake. Eight years 
later, a sheet pile outlet structure 
(or weir as the locals call it) was 
installed to bring the water surface 
back to pre-earthquake levels and 
keep nearshore Sockeye spawning 
beds submerged.

In 2025, the original outlet struc-
ture is failing, and the lake is drain-
ing. The Copper River Watershed 
Project, in partnership with 16 orga-
nizations, is working to replace the 
outdated infrastructure with a new, 
resilient structure that will stabilize 
water flow at the outlet. This project 
will protect critical salmon spawning 
sites and maintain Eyak Lake as a 
drinking water source for Cordova.

Eyak Lake provides habitat for 
nine fish species, including hump-
back whitefish, prickly sculpin, stick-
leback, sockeye salmon, coho salmon, 
pink salmon, cutthroat trout, Dolly 
Varden, and eulachon. Seventy-six 
percent of sockeye use gravel beaches 
to spawn along Eyak Lake’s shoreline, 
adjacent to inflowing streams where 
zooplankton is more plentiful. The 
Alaska Department of Fish & Game 
estimated Eyak Lake at $1,742,050 to 
$2,917,210 for the overall ex-vessel 
value of commercial harvest of sock-
eye and coho salmon returns. 

In collaboration with The Eyak 
Corporation, this project will install 
a new, well-designed outlet structure 
to permanently restore function and 
stabilize flow protecting Eyak Lake’s 
drinking water and near shore salm-
on spawning beds.

LOOKING AHEAD
Both the Little Tonsina Bridge and 

the Eyak Lake outlet structure are 
major restoration projects that have 
a profound impact on salmon habitat 
in the Copper Basin and Cordova. 
Yes, it’s messy when dirt is turning, 

and old structures are dismantled 
and removed. But renewal follows. 
Restoring salmon habitat in our 
region is worth the work and inspires 
our commitment to keep the Copper 
River watershed thriving now and in 
the future for people and fish.

The Eyak Lake outlet structure is failing, reducing water levels, exposing salmon spawning beds, and impacting drinking water in Cordova. Photo by Ashley Taylor/CRWP

Eyak Lake is draining due to a failing outlet structure (known as the weir) that was installed after the 1964 Good Friday Earthquake.  
Photo by Kate Morse/CRWP

SCAN THE QR CODE  
TO FIND OUT MORE  

ABOUT THE EYAK LAKE 
OUTLET STUCTURE ➔
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Dynamic 
Landscapes, 
Dynamic 
Hazards
MARÍSA MACÍAS,  
DENNIS STALEY,  
LAUREN SCHAEFER
U.S. Geological Survey
mmacias@usgs.gov

Prince William Sound boasts dy-
namic landscapes shaped by glaciers 
and tectonic activity. It is also a place 
where geologic hazards, such as 
the 1964 earthquake and resultant 
landslides and tsunamis, frequently 
impact the landscape and people. 

Our focus at the U.S. Geological 
Survey and with our partners is 
identifying and understanding 
landslide and landslide-generated 
tsunami hazards in the Sound. We 
have learned that large, slow-moving 
landslides are common in the region. 
If these landslides accelerate and fail 
suddenly, they could enter the water 
and generate dangerous waves. 

Alaska’s dynamic landscapes 
mean that we cannot assume that 
landslide hazards will remain static. 
We continue to survey the region 
for new landslide hazards while 
keeping watch on known landslides 
– such as the one in Barry Arm – 
for changes in behaviors that may 
precede catastrophic failure. Our 
research, surveillance, and outreach 
efforts aim to help people make 
informed decisions about managing 
these risks. We use various methods 
to understand landslide hazards 
in the region, including geologic 
mapping, satellite imagery, com-
puter modeling, and on-the-ground 
monitoring equipment. 

For the Barry Arm landslide, we 
have partnered with the National 
Tsunami Warning Center, the 
Alaska Division of Geological 
and Geophysical Surveys, and 
the Alaska Earthquake Center to 
develop an experimental tsunami 
warning system based on wave 
height, landslide displacement, and 
geophysical detection of landslide 
failure. On a regional scale, scientific 
efforts aim to better understand 
the factors that determine the size, 
location, and type of landslides, and 
the conditions that cause them to 
accelerate and fail. These studies 
deepen our understanding of the 
landslide and landslide-generated 
tsunami hazards, ultimately increas-
ing public safety and emergency 
preparedness. Our efforts also serve 
to improve infrastructure resilience 
and reduce risk for critical national 
security assets.  

There is still a lot more work 
to be done! Stay tuned for future 
developments. 

CHRISTY MOG
Archaeologist
Christymmog@gmail.com

To progress forward in glacial archaeology, 

we must reflect on the challenges and changes 

occurring within the discipline. Changes include 

the integration of new technologies for remote 

sensing and mapping, the use of “citizen 

science” to identify important sites, and the 

growing emphasis on interdisciplinary scientific 

collaboration, complimented by a growing 

awareness of the importance of Indigenous 

collaboration, gender equality, and representation 

within the discipline. At the same time, there are 

a wide range of serious challenges, including the 

lack of sufficient funds, logistical constraints, 

scheduling conflicts, the speed and severity of 

climate change, the destructive impacts from 

looting and tourism, and political and professional 

impediments. 

Glacial archaeology is inherently 

interdisciplinary and is currently undergoing 

a refinement of research methods, with an 

increased emphasis on technology. Although the 

discipline has traditionally been associated with 

climate change science, there is a need to shift 

to larger interpretive contexts. This approach 

enables researchers to address broader questions. 

Answering those larger questions depends 

on encouraging land managing agencies to 

facilitate access to sites and provide research 

funding. Perhaps the most significant reward 

is the growing recognition of the importance 

of establishing and maintaining meaningful 

partnerships and collaboration with local and 

Indigenous communities. 

Making Compost, the Ultimate Renewal

Reflecting Glacial Archaeology’s 

CHANGES AND 
CHALLENGES

The author and author’s dog reflect on the important insights glacial archaeological research can provide into the relationships between 
people and ice, and the relevance of glacial archaeology to society and science.  Photo by Christy Mog.

The 
Cordova 
Community 
Garden 
compost 
tumbler. 
Photo by Lee 
Collins.

LEE COLLINS
PWS Economic Development District
gardenmanager@pwsedd.org

Composting is the process of breaking down organ-
ic matter, creating a nutrient-rich soil amendment. In 
Spring 2024, the Cordova Community Garden started 
composting organic waste from local stores and the 
school cafeteria. Materials collected for composting 
include spoiled grocery store produce, school cafeteria 
food scraps, coffee grounds, flower cuttings, spent 
brewery grains, seaweed, sawdust and shredded card-
board. In one year, more than 2,000 pounds of waste 
was collected!

Diverting this waste stream alone is a positive step 

by keeping the material out of our landfill, which re-
duces methane emission. By redirecting this material 
away from the landfill, we are turning “waste” into a 
gardening product that is rich in nutrients necessary 
for plant growth and is a home for microbes, fungi, 
worms, and other soil dwelling insects that help create 
healthy living soil. 

Breaking down organic matter requires moisture 
and air to feed microbes which catalyzes decompo-
sition. At the Cordova Community Garden, we use a 
large compost tumbler to mix and aerate the contents, 
creating ideal conditions for rapid breakdown of the 
materials inside. The nutrient-rich compost created is 
a major asset for use in our community garden and all 
gardeners in Cordova.
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SAVE THE DATE 
for the Cordova Science Gathering
From the Mountains to the Sea, a groundbreaking event 
bringing together scientists, regional agencies, organizations, 
and community members to celebrate the intersection of 
science, art, and culture in our region.

This inclusive, community-centered event invites people of all ages and backgrounds to en-
gage in meaningful dialogue, hands-on learning, and creative expression. Attendees will gain 
a deeper understanding of ongoing research and monitoring efforts and explore how science 
connects with everyday life in Cordova.

What to Expect:
	 ENGAGING SPEAKERS Scientists and knowledge holders will share insights on 

research that directly impacts our community.

	 INTERACTIVE WORKSHOPS Hands-on activities designed to encourage participa-
tion, learning, and real-world application.

	 POSTER PRESENTATIONS A dynamic space for sharing ideas, fostering collaboration, 
and empowering participants to contribute to their fields.

	 LOCAL ART & PERFORMANCE Honoring and showcasing the work of local artists 
and performers.

	 STUDENT & EDUCATOR INVOLVEMENT Encouraging youth engagement and 
broadening access to science and knowledge.

As a debut event, the Cordova Science Gathering sets the foundation for how research, 
knowledge, and ideas will be shared in Cordova for years to come. By participating, you’ll help 
shape a new standard for collaboration and innovation, making history as part of this pioneer-
ing effort.

FOR INTEREST OR QUESTIONS CONTACT Raven Cunningham at raven@crrcalaska.org

Renewing Partnerships

THROUGH SCIENCE 
in the Exxon Valdez Spill Region

A responder works to rescue a tangled humpback whale in 2024. During Science Night, John Moran from the Alaska Fisheries 
Science Center told the story of the rescue and explained how their team is trained to do this work safely. This wildlife rescue 
was authorized by NOAA permit #24359. Photo by John Moran, courtesy of Alaska Fisheries Science Center.

MAIA DRAPER-REICH
Prince William Sound Regional Citizens’ Advisory Council
maia.draper-reich@pwsrcac.org

Each year in early December, the Prince William Sound 
Regional Citizens’ Advisory Council hosts Science Night, 
where we invite experts to share science relevant to the Exxon 
Valdez oil spill region. In 2024, the Council partnered with 
several local organizations to host community watch parties. 
We are grateful to our host partners: the Prince William 
Sound Science Center in Cordova, Kenai Peninsula College 
in Homer, and Prince William Sound College in Valdez. Each 
organization invited community members to gather in their 
facilities to watch the broadcast from Anchorage. 

Science Night 2024 featured talks on the theme: “Staying 
alert and proactive in the Exxon Valdez oil spill region.” 
Presentations covered how responders from the Alaska 
Fisheries Science Center freed an entangled humpback whale 
in Valdez, the local U.S. Coast Guard’s marine cybersecurity, 
the Ocean Plastics Recovery Project’s marine debris clean-
up work, and the International Bird Rescue talking about 
innovations in oiled wildlife response. You can watch the full 
presentations on the Council’s website: www.tinyurl.com/
ScienceNight-2024

We look forward to renewing partnerships with other orga-
nizations across the region by expanding this event to other 
communities in 2025. Contact Maia Draper-Reich at maia.
draper-reich@pwsrcac.org for more information.

Seventh Annual Prince 
William Sound Natural 
History Symposium
CHARLA HUGHS
Prince William Sound Stewardship Foundation
charla@princewilliamsound.org

The Prince William Sound Stewardship Foundation 
invites you to our seventh annual PWS Natural History 
Symposium May 12-13, 2025. We look forward to seeing 
you in Whittier and online as we celebrate this year’s 
theme “Stewardship and Sustainability.”

At last year’s Symposium, we returned to the program’s 
roots by offering a half-day of sessions tailored for the 
seasonal outdoor educators and guides who work in the 
region each summer. We weren’t sure what it would look 
like to add more programming to an already busy time of 
year, but the packed house gave us the confirmation we 
needed. The educator-guide day was a hit, and we’re doing 
it again on May 12, 2025.

May 13 will feature a mix of new and returning speakers 
and topics, including sea cucumbers, updates on landslide 
hazards, and more. Also on May 13, the Prince William 
Sound Science Center will host a watch party in Cordova.

Register for the symposium and learn more about op-
portunities to get involved with the Prince William Sound 
Stewardship Foundation at PrinceWilliamSound.org. If 
you can’t attend in May, visit our website in June. We will 
post video recordings of all sessions as part of a growing 
free PWS library.

The seventh annual PWS Natural History Symposium is 
made possible through the generosity of the Exxon Valdez 
Oil Spill Trustee Council, PWS Regional Citizens’ Advisory 
Council, Oil Spill Recovery Institute, City of Whittier, as 
well as corporate and individual sponsors.
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Introducing the

The Community Organized Restoration and Learning (CORaL) 

Network strengthens existing resources across the Exxon 

Valdez oil spill-impacted region, spanning Prince William Sound, 

Homer, and Kodiak Island. The Network is composed of six 

organizations serving the region: Alaska SeaLife Center (ASLC) 

in Seward, Alutiiq Museum Archaeological Repository (AMAR) 

in Kodiak, Chugach Regional Resources Commission (CRRC) 

in Seward, Prince William Sound Science Center (PWSSC) in 

Cordova, Alaska Sea Grant (ASG) in Valdez, and Center for 

Alaskan Coastal Studies (CACS) in Homer.

The six organizations in the CORaL Network focus on 

collaboration to empower the region by sharing scientific, 

cultural, and Traditional Knowledge while co-creating solutions 

that address community needs. The Network’s projects include 

Community Coastal Experience, Ocean Sciences Festival, 

Collective Alaska Native Perspectives, Community Pathways 

for Student Science, Alaska Knowledge Science and Education 

Alliance, and Ocean Science Week. Funded by the Exxon Valdez 

Oil Spill Trustee Council (EVOSTC), CORaL ensures that science 

outreach remains relevant, culturally responsive, and co-created 

with the communities it serves.

The CORaL Network aims to engage youth in community-

based science, coordinate science outreach between 

organizations, and sustain capacity-building activities such 

as learning opportunities and internships. It also seeks to 

deepen understanding of Alaska Native knowledge, foster 

cultural competency, and strengthen collaborative community 

relationships. Through these initiatives, the CORaL Network 

renews regional restoration efforts, addressing the unique 

needs of impacted communities while supporting their 

ongoing resilience.

COMMUNITY 
COASTAL 
EXPERIENCE

The Community Coastal Experience (CCE) is 
a paid, month-long internship for Alaskan adults 
from the region impacted by the Exxon Valdez 
oil spill to explore careers in marine and coastal 
research, environmental monitoring, and Alaska 
Native cultural history and arts. This immersive 
program introduces interns to various topics in 
coastal ecology and Indigenous traditions while 
fostering collaboration between scientists, edu-
cators, and Traditional Knowledge bearers.

Interns travel to locations in Southcentral 
Alaska to engage in place-based learning in 
coastal ecology, mariculture, ethnobotany, and 
science communication. Through immersion 
in field environments, the interns connect 
with the land, water, and local communities 
while discussing the challenges facing the 

ecosystems they call home.
This year, the CORaL Network is hosting 

its third annual CCE, which will take place in 
Kachemak Bay and Cordova. Interns will gain 
hands-on experience in fieldwork, expand their 
professional networks, and better understand 
the challenges facing Southcentral Alaska’s 
coastal communities.

Interns leave CCE with strengthened 
fieldwork skills, deeper commitments to envi-
ronmental stewardship, and broader under-
standings of the Exxon Valdez oil spill-impacted 
region’s resilience efforts. This experience en-
sures participants gain valuable career insights 
and contribute to the ongoing web of intercon-
nected efforts in coastal conservation work and 
Indigenous-led science.

On the first night of the CORaL Network Annual Meeting in 2024, Network 
partners gather for a photo while enjoying a shared meal at The Reluctant 
Fisherman in Cordova. Photo by Samantha Case.

The 2023 CCE cohort at Alaganik Slough with the USFS doing dusky Canada goose nest 
island maintenance and monitoring. Photo by Eden McCall.

Collective Alaska 
Native Perspectives

On February 11-13, 2025, the Chugach 
Regional Resources Commission hosted its 
third Collective Alaska Native Perspectives 
(CANP) in Cordova. 

 This three-day workshop is for researchers 
and professionals working in the Chugach re-
gion to learn from Tribal Elders, Alaska Native 
mentors, and guest speakers. Topics include 

Alaska Native histories, cross-cultural commu-
nication, Traditional Ecological Knowledge, 
subsistence, and more.

Participants from across the region attended 
CANP to hear from Elders and Tribal members 
from the Native Village of Eyak, practice Alaska 
Native handicrafts, and enjoy a Traditional 
foods potluck. CANP is dedicated to fostering 
understanding of Alaska Native values in our 
region and building stronger relationships with 
our Chugach Tribes and our regional partners 
and colleagues.

 This is more than a workshop; it’s an invest-
ment in our communities, our region, and our-
selves. It is a space for renewing commitment 
to our communities, shifting our perspectives, 
and illuminating new pathways to a bright 
future for our region. 

 Awa’ahdah to Elders Lorena Olsen, Bob 
Ladd, Jack Hopkins, Lennette Ronnegard, 
Diane Ujioka from the Native Village of Eyak, 
and Pete Kompkoff from Chenega. Awa’ahdah 
to the Ikamat Dance Group. Awa’ahdah to 
those who made this event possible, and special 
thanks to the CORaL Network.

 
WANT TO LEARN MORE?  
Email robin@crrcalaska.org  
to learn about the 2026 CANP.

Respected Sugpiaq Elder Pete Kompkoff 
offers wisdom and stories with 
participants at the 2025 CANP.  
Photo by Bjorn Olson.
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Alaska Knowledge, 
Science, and 
Education Alliance

The CORaL Network is excited to kick off 
the Alaska Knowledge, Science, and Education 
Alliance (AKSEA) in the fall of 2025. AKSEA 
aims to rejuvenate regional connections and 
share knowledge from and with all our com-
munity members. It brings together experts, 
scientists, and school educators to co-create 
lessons focused on marine-related anchoring 
phenomena in the Exxon Valdez oil spill region. 
An anchoring phenomenon is a fascinating re-
al-world event or a meaningful design problem 
for students to investigate. Teams will work 
together with the support of CORaL educators 
over six months to create and pilot lessons. 

The AKSEA model is modified from success-
ful programs run by Sea Grant programs in the 
Lower 48, but expands the alliance to include 
Traditional Knowledge and public educators in 
disciplines including, but not limited to, science.

In October, cohorts will meet in person to 
connect, gain regional understanding, explore 
science communication, and formulate their 
team’s personalized, collaborative plan. Travel 
costs are included, and participants will be 
compensated for their time. 

Applications are now open: If you are 
interested in applying for or sharing this 
opportunity, please contact Leigh Lubin 
with Alaska Sea Grant at  
leigh.lubin@alaska.edu.

Community 
Pathways for 
Student Science

The Community Pathways for Student 
Science (COMPASS) project was launched to 
support STEM education by building a regional 
network of partnerships while gathering crucial 
data in the Gulf of Alaska ecosystem.

By connecting communities, researchers, 
teachers, and students, COMPASS fosters a 
deeper understanding of the scientific process 
and local environmental issues, while contrib-
uting to impactful research. Inspired by the suc-
cess of the Seward-based SeeBird High School 
student science project, COMPASS expands this 
foundation to other communities and an array 
of ecosystem components, including injured 
species, intertidal invertebrates, and ocean 
conditions.

Launched in 2023 by the Alaska SeaLife 
Center, the project will unfold over five years. It 
began with the foundation phase, mapping com-
munity interests and building partnerships with 
schools and researchers. The following build-up 
phase invites other communities to join with 
programs in their local schools and scales the 
project to a regional network. In the final year, 
COMPASS will focus on sharing results, refining 
best practices, and long-term sustainability 
through alumni mentorship and community 
collaboration.

COMPASS aims to establish a lasting science 
education network, engaging diverse partners 
such as schools, agencies, universities, and 
STEM networks.

OCEAN 
SCIENCE 
WEEK

In September 2024, the CORaL Network 

partnered with the Chugach School District 

to co-lead Imaq — Ocean Science Week in 

Whittier. This week-long learning opportunity 

introduced students to hands-on science, 

STEM, and cultural learning opportunities. 

The event opened its doors to approximately 

85 students in the Chugach School District, 

including Whittier, Tatitlek, Chenega, and 

FOCUS Homeschool.

Just as students from different schools 

came together, so did the partners 

leading the event. The Center for Alaskan 

Coastal Studies brought in 22 educators 

and scientists from the CORaL Network 

and affiliated partners to lead activities 

throughout the week. Students explored a 

diverse range of hands-on experiences, from 

salmon life cycle games and plankton labs 

to building ROVs, mariculture and kelp taste 

testing, and more.

These activities support students as 

residents in the Chugach region, providing 

opportunities to be grounded in place, build 

their sense of self and community, and be 

informed in decision making. The Chugach 

region is a place where the ocean (imaq in 

Sugt’stun) has shaped communities and 

ways of life for many generations. A goal 

of this event is to help students to consider 

and nurture their own relationships with the 

ocean, sustaining and renewing the health of 

this region for many generations to come.

Ocean Sciences Festival

SeeBirders record data during a survey. 
Photo by A. Bagheri.

In October 2024, the Ocean 
Sciences Festival (OSF) at Cordova 
Junior/Senior High School brought 
ocean science, ocean industry, and 
place-based learning together in a 
collaborative experience.

OSF, a Prince William Sound 
Science Center (PWSSC) creation, 
was held for Cordova students to 
increase their understanding and 
awareness of ocean-related research, 
industry, and careers in the region.

PWSSC staff worked with visiting 
researchers of the Gulf Watch Alaska 
Long-Term Research and Monitoring 
program to create engaging, hands-
on activities that highlight current 
research in Prince William Sound. 
One hundred sixty-seven students 
in grades 3-12 learned about aerial 

monitoring, salmon tagging, herring 
disease, fish stomach dissections, 
humpback whale tracking, avian 
surveys, and more.

Local organizations were also 
invited to lead activities related 
to their work in the region. These 
organizations included but were 
not limited to the Native Village of 
Eyak, Chugach Regional Resources 
Commission, Alaska Sea Grant, 
Copper River Watershed Project, and 
the U.S. Coast Guard.

PWSSC plans to make the Ocean 
Sciences Festival an annual event — 
renewing excitement around ocean 
science and industry in the commu-
nity every year — and hopes to widen 
its reach to the broader community 
in the future.

Dr. David Paez talks to middle school students at 
the Ocean Sciences Festival about herring disease 
research. An altered game of Operation, pre-
dissected herring, and lots of photos allow the 
students to experience working as a herring disease 
ecologist. Photo by Cristina Reo.

A young student shares what they’ve observed on the beach with a science educator during Imaq ~ Ocean Science Week with 
Chugach School District in Whittier. Photo by Stephanie Burgoon.
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The 2025-2026 Delta Sound Connections is proudly

SPONSORED BY
these generous organizations and businesses

DONATE NOW
VISIT PWSSC.ORG 
TO GIVE ONLINE 
OR MAIL YOUR 
TAX-DEDUCTIBLE 
GIFT TODAY.

VISIT 
PO BOX 705, CORDOVA, AK 99574

PWSSC science camp participants hike through lupine on their way to Sheridan Glacier. Photo credit PWSSC staff.

Creating a More 

HOPEFUL 
TOMORROW 
in the World’s Richest Waters

THE PRINCE WILLIAM SOUND 
SCIENCE CENTER was founded on 

Earth Day in 1989 just weeks after the Exxon 

Valdez oil spill forever changed this region. At 

the time, this proved to be one of the biggest 

challenges we had ever encountered.

The spill’s legacy and remaining oil continue 

to impact the region, but today, we face 

something even greater: the climate crisis.

Glaciers are rapidly receding, water 

temperatures are rising, oceans are becoming 

more acidic, and important fisheries have 

collapsed. These changes are affecting 

not just ecosystems, but the people and 

communities who rely on them.

Yet, amidst all of this, there is hope.

At the Science Center, we’re responding with year-round re-
search, education, and community partnerships. Our team has 
boots on the ground and boats in the water — gathering data, 
sharing knowledge, and working toward practical solutions that 
help both people and the ecosystems we rely on.

Our new waterfront campus connects directly to the ocean 
with running seawater, allowing us to study salmon, plankton, 
ocean conditions, mariculture, and more in real time. We’re ex-
ploring climate-friendly energy applications, decarbonization, 
advanced fisheries management, seafood processing, and ways 
to build more climate-resilient communities.

Meanwhile, our education team is inspiring the next genera-
tion of scientists and ecosystem stewards. Through free STEM 
programs, summer camps, and hands-on learning, we’re helping 
people of all ages connect with science and the natural world.

Since our founding, we’ve completed more than 120 projects, 
reached thousands of students, and contributed over $150 
million to Alaska’s economy. 

Your support makes this work possible — funding local 
jobs, cutting-edge research, and free education programs that 
strengthen communities.

Whether you’re a returning supporter or considering a gift 
for the first time, we invite you to be part of this hopeful future. 
Every donation, no matter the size, makes a meaningful impact. 
Together, we can build stronger communities and a better 
future for the world’s richest waters.

http://pwssc.org/support/ways-to-give/donate/

