The economics of our ecosystem
If you look simply at the value of
commercial fisheries, the Northern Gulf
of Alaska and Bering Sea are among the
world’s richest waters. They are certainly the
most productive waters in North America.
Alaska leads all other states in both
volume and value of fisheries. According
to the National Marine Fisheries Service,
in 2011 Alaska fishermen landed 5.35
billion pounds of seafood, worth $1.9
billion. This exceeds the combined value
of all 15 east coast states, and is more
than half of the volume and value landed
by all states combined. If Alaska was a
nation it would be ranked about 14th
among seafood-producing countries.
The Prince William Sound (PWS)/
Copper River corner of the Gulf of
Alaska supports incredibly diverse
fisheries including halibut, crab, cod,
sablefish, shrimp, and Alaska’s iconic
fish: the Pacific salmon. Ports serving
the region include Cordova, Valdez,
Whittier, Seward, Homer, Kenai,
Anchorage and Yakutat. In 2010
the communities landed 278 million
pounds of seafood valued at almost
$260 million; half that value was from
salmon harvested on the Copper River
and in PWS. Fish drive our economy,
social structure and ecology.
Without
healthy
ecosystems
that support sustainable fisheries,
communities would fail and thousands
of families would be without work. Not
just fishing families; cannery workers,
longshoremen,
warehouse
workers,
box makers, electricians, store clerks,
wholesalers, restaurant and hotel workers
all depend on our fisheries. The seafood
industry generates 38,000 jobs, making it

the largest employment sector in coastal
Alaska. There is no backup economy. In
partnership with the National Aeronautics
and Space Administration and United States
Geological Survey, the Prince William Sound
Science Center (PWSSC) is looking at the
terrestrial and marine connections that affect
productivity in the ocean environment, which
ultimately affects fish populations through the
food web.
Since statehood, Alaskans have looked
after their fish and the environment
that these fish depend on. In 1974, after
extensive salmon run failures, fishermen
joined together with the Alaska Department
of Fish and Game (ADFG) and developed
regional aquaculture programs to help
enhance depressed salmon returns. Today,
on average, the nonprofit hatcheries in
PWS produce 1 in every 4 of Alaska’s
commercially caught pink salmon. There
have been recurring questions about
the potential impacts from the hatchery
program on wild fish. ADFG recently
contracted the PWSSC to collect data for
a multi-year research program in PWS and
Southeast Alaska to better understand wild
and hatchery salmon interactions.
In 1989, just after the Exxon Valdez oil
spill, fishermen again organized and joined
with local community leaders to launch the
PWSSC. People were fearful of long term
impacts from the oil and wanted to learn
from and apply the research being done
by visiting scientists. Their fears were
justified; after the spill, herring populations
crashed and have not recovered. To date
this has cost fishermen over $230 million
in lost income. The PWSSC’s integrated
herring research looks at links between
disease, predation, food availability, ocean

currents and depressed herring populations.
The new Gulf Watch Alaska program is
monitoring ecosystem functions to provide
the long-term datasets needed to inform
future managers.
The region’s economy depends on its
ecosystems. Inside this issue of Delta
Sound Connections, discover how
agencies, universities, and independent
scientists are working to better understand
this incomparable place.

RJ Kopchak
PWS Science Center
rkopchak@pwssc.org
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Three years ago
an
acquaintance
of mine, Kurt
Hoelting, wrote a
book called The
Circumference of
Home about the
year he spent only
traveling
within
100 kilometers of his house. The concept
“circumference of home” resonates with
me deeply when I consider what lies
within 100 kilometers of my home in
Cordova, Alaska. One hundred kilometers
is roughly 62 miles. If you draw a circle
with that radius on a map with Cordova at
the center, it will encompass some of the
most dramatic scenery and compelling
ecosystems anywhere in North America.
Here lie some of the northernmost
temperate rainforests on earth. This is

the home of the Copper River, whose
watershed drains around 25,000 square
miles of land and whose delta forms the
largest contiguous wetlands on the Pacific
coast of North America. It is here that over
one million shorebirds have been observed
at a time using the delta as a stopover on
their annual migration to their breeding
grounds. Here one can find all five species
of Pacific salmon, returning by the millions
to their natal streams and filling nets in one
of the most notable fisheries in the country.
The spectacular Chugach Mountains
are the local hills in our circumference of
home, and native villages and traditional
subsistence areas dot our shorelines and
uplands. Traveling past rocky shorelines,
herring spawning grounds and the reef
upon which the Exxon Valdez ran aground,
you can find icebergs calving into the
ocean from the Columbia Glacier, one of

the fastest moving glaciers on earth. Travel
down the oil tanker shipping lanes towards
Hinchinbrook Entrance, passing the
protected bay at Nuchek before entering
the northern Gulf of Alaska—one of the
most productive ecosystems on Earth.
Go far enough past the barrier islands at
the mouth of the Copper River and you’ll
eventually come upon the ghost town
of Katalla, where the first commercially
viable oil was discovered in all of Alaska.
Within these places are the ecosystems that
support the economies of our region. This
is our circumference of home.

Katrina Hoffman
President & CEO
PWS Science Center
khoffman@pwssc.org
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Oceanographic change
People have lived and worked in the Prince William
Sound (PWS) region for centuries, but it remains a
relatively understudied place. Although the marine realm
of PWS is very important to local residents, as a means

Saving our coast

Rob Campbell
PWS Science Center
rcampbell@pwssc.org

of travel and communication as well as commercial and
subsistence resources, the oceanography of the region
is not well known. Limited surveys were done in the
1970s, but it was not until after the Exxon Valdez oil
spill in 1989 that the area received significant
study. With support from the Exxon Valdez Oil
Spill Trustee Council and the Oil Spill Recovery
Institute, Prince William Sound Science Center
researchers have been working to collate and
archive oceanographic data collected in the
region to see how it has changed over time. This
data includes measurements taken at multiple
depths to assess temperature and salinity.
Preliminary analysis of data from the central
PWS region for the period between 1975 and
present day shows a warming trend across all
depths, with relatively less warming at the surface
(as might be expected from contributions from
melting ice sheets) with a maximum warming of
slightly more than a half of a degree Fahrenheit
per decade at depth.

Chris Pallister
Gulf of Alaska Keeper
chris@goak.org

Figure (left): The red dots indicate the position of temperature
and salinity measurements taken in PWS between 1975 - 2012.
Figure (right): Temperature changes in central PWS (shown
inside the blue area in the figure above) from 1975 to 2012.
Temperature data were corrected to remove naturally occuring
seasonal trends. The result is the slope of the temperature trend
for each depth, and indicates the change over time (represented
here as degrees F per decade). Values are always positive,
which indicates warming at all depths.

Figure (left): Drifters
are deployed in PWS.
Figure (below): Map
demonstrating drifter
trajectories of two
drifters.
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Drifting around

Scott Pegau
PWS Science Center
spegau@pwssc.org

Figure (top): NASA satellite image of a Copper River Delta dust storm, January 12, 2011

How do we know
what we know?
The basis of our understanding of nature
begins with the scientific method. This is how
our knowledge has grown of Southcentral
Alaska’s coast and how the scientific
information from the following articles was
determined. First, through observation, a
question is formed along with a guess to
answer this question that can be tested through
some measurements or an experiment.
Nobel laureate Richard Feynman said it best:
“If [the guess] disagrees with experiment, it
is wrong. In that simple statement is the key
to science. It does not make any difference
how beautiful your guess is, ... how smart
you are, who made the guess, or what his
name is – if it disagrees with experiment, it
is wrong. That is all there is to it.”
This process is best exemplified by
ongiong studies of iron transport into the
Gulf of Alaska (GoA) by Dr. Rob Campbell
(PWSSC), Dr. John Cruisus, and Dr.
Andrew Schroth (USGS). Microscopic
algae (phytoplankton) comprise the base of
marine food webs and rely on nutrients (e.g.
nitrogen, iron) to grow. However, areas of
the ocean exist, such as the GoA, with plenty

“The real purpose of the
scientific method is to make sure
nature hasn’t misled you into
thinking you know something you
actually don’t know.”
- Robert M. Pirsig
Zen and the Art of Motorcycle Maintenance

People and technology together
provide maritime safety net

Ed Page
Marine Exchange of Alaska
edpage@mxak.org

The nonprofit Marine Exchange
of Alaska is an organization
established to provide information,
communications, and services
to aid safe, secure, efficient, and
environmentally sound maritime
operations.
One key tool for
attaining these goals is development
of a comprehensive vessel tracking
system with shared access that
is accomplished with Alaska’s
maritime community’s willingness
to provide funding and sites to
install Automatic Identification
System (AIS) vessel tracking.
The
relatively
new
AIS
technology required to be
installed on most commercial
vessels transmits information on a

vessel’s location, speed and other
information several times a minute
that is received by other vessels
and shore receiving stations.
This data is accumulated and
graphically displayed on a Marine
Exchange system accessed by
the Coast Guard, State agencies,
maritime operators, ports, and other
stakeholders to aid the coordination
of vessel activities, validate and
compel compliance with safety and
environmental protection measures
and assist in emergency response.
The Marine Exchange built and
operates over 95 AIS stations in
Alaska, including five in Prince
William Sound that are hosted
by the Prince William Sound
Aquaculture Corp., Alaska Marine
Lines, Shoreside Petroleum, the
Port of Valdez, and the Tatitlek
Village IRA Council.

Life between the tides

Caitlin McKinstry
PWS Science Center
cmckinstry@pwssc.org

of nutrients but little phytoplankton due to a
lack of soluble iron. Previously, the traces of
iron in the GoA were thought to come from
Asian desert dust storms. But after observing
Copper River Delta (CRD) wind storms
(pictured above) transporting kilotonnes of
dust into the GoA every autumn, the team
guessed that CRD storms deposit more iron
into GoA than originally thought. To test
this theory, they installed a dust collector
on Middleton Island in 2011 to measure the
amount of soluble iron in the dust.
So far, this has shown a dramatic increase in
iron reaching GoA from CRD wind storms.
Clearly, the proper use of the scientific
method is a powerful approach to separate
fact from fiction.

Figure (top): Real time positions of vessels and their movements in the previous 48 hours.

Satellite tracked drifters are a very
useful tool for understanding currents
within the ocean. Drifters come in
many forms, but commonly have a
surface float that communicates with a
satellite and a drogue suspended below.
The purpose of the drogue is to provide
lots of drag so the drifter will follow the
water at the depth of the drogue. Oil
spill drifters that follow the surface
waters have no drogue.
During different research projects over
the last fifteen years many drifters have
been released in Prince William Sound
(PWS) to understand the various currents.
These were used to study currents at
different depths, used to test ocean
circulation models, provide information
on where herring larvae might go, and
understand oil spill trajectories.
We found that during the summer there
is a fairly strong counter-clockwise
circulation in PWS. Surface drifters
traveled north around Knight Island
and exited PWS via Montague Strait.
During the winter those drifters tended
to travel south and often left through
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Hinchinbrook Entrance. Drifters that
left PWS would take two to four weeks to
reach Cook Inlet. One managed to make
it all the way to the Bering Sea before it
went aground on the Alaska Peninsula.
The most unusual drifter track involved
a drifter drogued at seven meters (23
feet). It started to go out Montague
Strait, but turned around and traveled
up the coast of Montague Island, out
Hinchinbrook Entrance, over to the
Copper River, then back to Montague
Island, back in Montague Strait to circle
Montague Island clockwise before
catching the Alaska Coastal Current to
travel towards Cook Inlet.
There is always one that has to go
against the flow.

drogue |drōg|
noun

a device, typically conical or
funnel-shaped with open ends,
towed behind a boat, aircraft, or
other moving object to reduce
speed or improve stability.
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Someone once said, “The only constant
in nature is change”, and that applies to
life between the tides in Prince William
Sound (PWS).
During the summer of 2012, a group of
volunteers photographed several shoreline
sites in western Prince William Sound. Some
of the shorelines had been oiled and cleaned
24 years earlier, following the 1989 Exxon
Valdez oil spill. During the ensuing years,
biologists from the Emergency Response
Division (ERD) of the National Oceanic
and Atmospheric Administration (NOAA)
visited the sites each year to record the
recovery of marine life. Though life at the
oiled sites had recovered in 3 to 4 years,
the continuing surveys and photographs
revealed huge year-to-year variations in the
abundances of common seaweeds, mussels,
barnacles and other organisms at both oiled
and non-oiled sites.
When funding limited the NOAA effort
a decade ago, volunteers were recruited to
continue monitoring efforts and visit nine of
the sites to take photos. The result is a quartercentury record of dramatic changes in life
between the tides. For example, mussels had

Captain Ed Page, the Executive
Director of the Marine Exchange
who founded the organization in
2000, noted the prevention aspect
of vessel tracking; “It’s human
nature to be more attentive to one’s
actions when being watched and
I believe accidents such as the
Exxon Valdez and Costa Concordia
grounding are less likely to occur
if the mariners know the Coast
Guard, State, Prince William
Sound Regional Citizen’s Advisory
Council, and their home office are
all able to monitor their activities.
And, when things do go wrong,
both the vessel in distress and
vessels in the area able to assist are
immediately located.”
For more information on the
Marine Exchange of Alaska, visit
www.mxak.org

The Japanese tsunami disaster of March 2011 focused
attention on marine debris problems in the northern Gulf
of Alaska (GOA) and elsewhere along the North American
west coast. The Japanese tsunami flooded the North Pacific
with an estimated 3 billion pounds of debris, including
millions of pounds of plastic and toxic chemicals. Much
of the floating debris is predicted to reach Alaska shores,
threatening sensitive coastal habitat and wildlife. Extensive
marine debris deposits in Prince William Sound (PWS) and
along the northern GOA coast predate the tsunami debris by
decades, but until now have largely escaped public attention.
However, the massive and unprecedented influx of tsunami
debris has finally focused attention on the growing global
marine-debris environmental disaster.
Known as “tsunami fever”, this focus could mean
temporarily increased federal and state marine-debris cleanup
funding. Because PWS and the northern GOA have been hit
hardest by both tsunami debris and decades of marine debris
accumulation, one can expect major cleanup projects to ensue
in these areas over the next few years.
Over the past decade Gulf of Alaska Keeper (GOAK)
removed over a million pounds of plastic debris from
a thousand miles of PWS and northern GOA shoreline.
GOAK remain committed to the cleanup effort. Cleanup
partners include the Exxon Valdez Oil Spill Trustee Council,
National Oceanic and Atmospheric Administration,
Marine Conservation Alliance, Chugach Forest Service,
Center for Alaskan Coastal Studies, Alaska Department of
Environmental Conservation, hundreds of volunteers and
many others. It will take the entire community to succeed.
Figure (below): Marine debris comes in many forms. This coil of highpressure plastic gas line was found lodged on a Montague Island shoreline.

Photo credit: Chris Pallister

Alan Mearns
National Oceanic and Atmospheric Association
alan.mearns@noaa.gov

two periods of heavily increased abundance,
including one beginning in 2007. Rockweed,
the common seaweed you see when you go
ashore, had three years of high abundance
followed by a period of near-absence.
These are the kinds of variations that scientists
are watching as climate change takes hold, and
photo documentation of changes taking place
might prove extremely useful in the future.
Any resident, kayaker, student, teacher,
visitor or charter skipper of the Sound, armed
with a digital camera, can contribute to
continuing this photo saga for another quarter
century. The selected sites need to be visited
during spring or summer on minus tides.
You may have a favorite location to visit
every year in PWS. If so, start your own
photo collection and in a few years you will
be surprised at how things change. More
importantly, you have a chance to contribute
important information to those seeking to
understand the effects of climate change and
other impacts.
For more information, to volunteer or
observe photo documentation from the
past two decades, contact Alan Mearns at
Ph: (206) 526-6336.

Figure (top left): In 1991, Mearns Rock and the surrounding beach was covered with rockweed.
Figure (top right): In 1994, Mearns Rock was largely bare but with about 25% cover of mussels.
Figure (bottom left): In 2006, Alan Mearns observed that Mearns Rock was only partially covered with rockweed.
Figure (bottom right): In 2010, Mearns Rock was covered with a stringy (filamentous) seaweed.
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An ounce of prevention:

Angler management

Expanding long-term salmon
monitoring on the Copper River
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Vija Pelekis
Native Village of Eyak
VPelekis@eyak-nsn.gov
Photo credit: Scott Pegau
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Figure (top): Cast nets capture juvenile herring schools at the surface.

Sampling herring –
no school please!

Juvenile herring schools swim through the
water with the greatest of ease. But how to catch
just a few for a study rather than a school? That is
the challenge we face when we sample juvenile
herring each November in Prince William
Sound. Our collections provide the samples
for studies on herring abundance, energetics,
disease, and movements. The projects are part
of a long-term research and monitoring study
sponsored by the Exxon Valdez Oil Spill Trustee
Council that has a goal to answer why Prince
William Sound herring have still not recovered.
Juvenile herring can be tricky to catch – they
spend daylight hours on the seafloor, rising only
occasionally if a bird or some other predator stirs
them up. But with dusk, they rise towards the
surface to gulp air for their swim bladder and to
feed on the zooplankton. For our sampling work,
we use three fishing techniques: a mid-water

Mary Anne Bishop
PWS Science Center
mbishop@pwssc.org

trawl, gillnets and cast nets. The mid-water
trawl allows us to fish over distances and target
distinct layers within the water column, while
sampling a larger range of fish sizes and forage
fish species associating with schools of juvenile
herring. We use the mid-water trawl to validate
the age class structure, species composition and
size of fish schools observed during acoustic
surveys. We use gillnets of various sized mesh,
lengths and set depth to more specifically target
either age-0 and age-1 or adult herring for
energetics and movement studies, respectively,
while reducing by-catch of non-target species
or age classes. And lastly, cast nets are used
when at anchor when the boat’s lights are on to
attract young herring to the surface. This is the
preferred method of sampling for any projects
which require live individuals, or fish in good
body condition.

After the Whittier Tunnel was
completed in 2000, access to
Prince William Sound communities
improved. With the combination
of fast ferry service and lower
minimums for passenger air service
into Cordova, tourism has greatly
increased. Visitors and anglers are
arriving in August and September,
lured mainly by coho salmon fishing.
Local citizens identified a need
for increased safety and sanitation
in heavy use areas to protect the
resource, in particular, on the highway
corridor from the Eyak River to the
Alaganik River Slough. Agencies,
landowners and interested members
of the public met to discuss
problem areas – such as highway
safety or sanitary facilities at Ibeck
Creek. Issues noted were given
a target date for completion and
these recommendations eventually
became known as the Angler
Management Plan.
Some recommendations from the
plan have already been accomplished,
such as the highway bridge fishing
ban, providing fish cleaning tables,

The human dimension of
sustainability

George Covel
PWS Aquaculture Corporation
searun@gci.net

Prince William Sound Aquaculture Corporation
(PWSAC) operates five hatcheries in the Prince
William Sound (PWS) and Copper River regions
to supplement our salmon fisheries for long-term
sustainability. These operations result in the return
of millions of wild salmon. Fish are harvested for
sport, commercial, personal and subsistence use
for one common purpose – high quality protein for
human consumption.
Sustainability is the cornerstone of Alaska’s
longstanding commitment to responsible fisheries
management. In times of plenty or scarcity,
PWSAC’s contributions are critical in stabilizing
wild salmon returns so people can continue to
enjoy the significant nutritional and economic
benefits they provide.
The economic impact of PWSAC extends far
beyond the fishing community of Cordova. A
recent analysis by the McDowell Group found
that PWSAC hatcheries yielded a 271 to 1 returnon-investment since the program’s inception. The
report also revealed that significant economic
benefits extend to Anchorage and Fairbanks.
From 2007-2011, PWSAC salmon created an
annual average of $51 million in labor income
for an average of 2,495 workers. Commercial
fishermen earned average gross revenues
of $48 million per year harvesting PWSAC
salmon. Seafood processors earned a gross
margin of $1.2 billion from processing and
selling PWSAC salmon.
Aquaculture continues to be a vital component of
the state’s fisheries-based economy. Every year that
plentiful harvests occur as a result of PWSAC’s
efforts, there are tangible benefits – food, jobs,
thriving communities and the promise of continued
prosperity for Alaskans.

Figure (top): An angler reels in a coho
salmon on the Copper River Delta.

Tim Joyce
US Forest Service
tljoyce@fs.fed.us

Figure (right): Diagram showing the life cycle of
hatchery born, ocean-raised wild Alaska salmon.
Figure (below): A PWSAC hatchery technician
monitors returning salmon. PWS hatcheries use the
“ocean ranching“ method of aquaculture, where
eggs collected from wild brood stock are incubated
in the controlled environment of the hatchery during
the harsh winter months. In the spring, fry emerge
from their incubators and are released into PWS.
Salmon return to PWS to spawn after spending one
to five years in the Pacific Ocean, depending on
the specific species of salmon. PWSAC hatcheries
generate millions of Pink, Chum, Coho, Sockeye and
Chinook salmon for common property commercial,
sport, subsistence and personal use fishermen. The
private nonprofit corporation was established in
1974 to bolster the variable returns of wild salmon.

bear safety communication, adequate
parking and speed limit reductions in
heavy use areas.
Other ideas are much more complex
and expensive and are long range
targets, such as redesigning the Eyak
River boat launch for better traffic
flow and parking.
The Angler Management Plan is
recommendation based. It does not
require that any action be taken nor
does it require a funding commitment
from any agency. It is a fluid
document, updated as conditions
change, or as new management
recommendations are developed.
The angling public has always
been part of Cordova and will
continue to be into the future.
We need to continue to manage
proactively to keep our land, water,
and resources healthy and strong,
and provide the angling public a
safe and enjoyable experience.
Copies of the Angler Management
Plan are available at the United
States Forest Service in Cordova.
Additional recommendations are
welcome.
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INCUBATION
Embryo develops within the egg,
alevin hatch and continue to develop
within the gravel substrate.

HARVEST
Upon return, the fish are
harvested for commercial, personal,
subsistence, sport and hatchery use
(for cost recovery, or collected for
brood stock for the next generation)

3

Chum Salmon
return in early June
between the ages
of three and six,
feeding in the
ocean between
two and five years.

THE LIFE CYCLE OF
HATCHERY BORN,
OCEAN-RAISED
WILD ALASKAN SALMON

Sockeye Salmon
return mid-June at
ages four and five
(in ocean either
two or three years).

Chinook Salmon
return mid-June at different
ages (three to six) but they
depart the hatchery
at age two.

REARING
Fry emerge from the gravel
and are transferred into
the rearing ponds.

Freshwater raceway
for Sockeye, Coho
and Chinook.
Coho Salmon feed in
the ocean for one year
(and return as age three)
in late August.

5
RETURN
Adults migrate back
to the waters where they
were released and
return at various ages.

Salt water net
pens for Chum
and Pink.

4
RELEASE
Smolt are released into
the ocean during the
peak of the zooplankton
bloom to feed and mature.

Photo credit: Brian Adams
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Tracking herring
Ask Cordova fishers what a sure sign
of spring is, and “herring” will probably
be their answer. Pacific herring (Clupea
pallasii) overwinter in the deep waters
of Prince William Sound (PWS). In
late winter, they form large schools and
move into shallow waters, where they
attract a myriad of marine birds and
mammals. From late March through
April, the herring deposit their spawn
on rocks and vegetated substrate in the
intertidal and shallow subtidal waters
of the Sound.
While the general areas of where
herring spawn is somewhat predictable,
less is known about where herring go
after spawning. Do they stay in PWS or
go out into the Gulf of Alaska to forage
during the summer months? Thanks
to acoustic technology, scientists at
the Prince William Sound Science
Center (PWSSC) will soon be able to
determine if and when herring leave
and return to PWS.
In March 2013, six major entrances
and passages to PWS from the Gulf
of Alaska were “curtained” off with
acoustic receivers. In April 2013, more

Mary Anne Bishop
PWS Science Center
mbishop@pwssc.org

than 60 adult herring were tagged with
acoustic transmitters. Each herring’s
transmitter sends out an individually
coded pulse every 1-2 minutes. When
a tagged herring travels within a
receiver’s acoustic range, the receiver
detects the pulses from the transmitter,
and records the date, time, and fish ID
number. The data then gets periodically
uploaded by a surface modem that
communicates with the receiver. By
Fall 2013, we should know whether
or not any of our acoustically tagged
Pacific herring left and subsequently
returned to PWS, giving new insight
into large-scale seasonal movements.
The array is sponsored by Canada’s
Ocean
Tracking
Network
in
collaboration with the PWSSC. The
PWS array is the first of its kind in
Alaska and is part of a larger global
network of acoustic receivers and
oceanographic monitoring equipment
designed to identify on small to large
scales the critical habitats and migration
pathways of aquatic animals important
to humans.

New fisheries course

1
FERTILIZATION
Gametes are collected,
fertilized eggs are placed
into an incubator.

6

Figure (top): Locations of the six acoustic receiver arrays that will curtain off the major entrances to PWS.
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Growing evidence indicates the health of a
salmon stock is determined by the “portfolio
effect” of multiple, constituent stocks from
discrete spawning systems. For example,
the Copper River Chinook stock is actually
composed of populations from various
Copper River tributaries (e.g. Chitina,
Gulkana, Klutina). Current monitoring
falls short of addressing potential longterm changes in individual salmon stocks
that may become critical in the context of
pervasive influences like climate change.
A new study initiated by the Native Village
of Eyak (NVE) assesses the feasibility of
using remote Radio Frequency Identification
(RFID) streambed readers in Copper River
tributaries to detect salmon tagged with
Passive Integrated Transponder (PIT) tags.
Since 2001, NVE’s Chinook Escapement
Monitoring program annually PIT tags
up to 5% of Chinook on the mainstem
Copper River at Baird Canyon. Installed
in tributaries, the remote streambed readers
detect tagged salmon and record information

as they migrate upriver to spawning
grounds. This information can be used to
monitor the distribution, migration-timing,
and population size of the multiple different
populations of Copper River salmon.
In July 2012, remote RFID streambed
reader arrays were installed across 60 feet of
the Gulkana River at an Alaska Department
of Fish and Game counting tower site.
Within the first hour of operation, the arrays
detected one Chinook originally tagged two
months earlier at Baird Canyon! Fish must
travel roughly 190 miles upriver from Baird
Canyon to the Gulkana streambed readers.
Although readers are already installed
and will collect data during the salmon
migration, the current objective is to ensure
that RFID streambed readers are feasible
for long-term population monitoring. This
means streambed readers must survive
extreme river conditions (i.e. floods and
breakup) and that all PIT tagged salmon
are actually detected as they pass over the
readers. If feasible, the long-term vision
is to install streambed readers throughout
Copper River spawning tributaries.

Photo credit: Tommy Sheridan

Tommy Sheridan
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The University of Alaska Southeast
(UAS) Fishery Technology Program
and Prince William Sound Community
College (PWSCC) have teamed up to
create and deliver an undergraduate
fisheries course titled “Fisheries of the
Prince William Sound Region.”
This is a lower level undergraduate
course available through UAS and
PWSCC that introduces students to
some of the principles, concepts and
techniques of fisheries management,
enhancement and rehabilitation in the
Prince William Sound region. Relevant
issues are reviewed in the context of
the region’s ecological, economic,
political and social framework.
Topics include a history of the
region’s fisheries, commercial and noncommercial fisheries of importance
to the region, enhancement of the
region’s salmon fisheries, fishing gear
types used, and management strategies

employed by the
natural
resource
agencies at work in
the region. Students
of this course are
provided with an exposure to the
various agencies involved in the region’s
fisheries, and an introduction to potential
fisheries-related job opportunities
in the region. And finally, students
participate in a distance education course
utilizing widely used learning tools
and applications, thereby providing
preparation for subsequent educational
pursuits. USDA tuition assistance has
been available to rural and Native
Alaskans enrolled in the Fisheries
Technology Program in the past.
This course has typically been
offered during the spring semesters,
but can be offered more frequently if
there is interest.

Figure (top): Fisheries Technology
students enumerating fish.

Photo credit: NVE

Figure (left): Estimated inriver abundance of Chinook salmon above Baird Canyon on the Copper River, 2003-2012.
Figure (right): Map of the Copper River Basin with the Baird Canyon PIT tagging site and Gulkana RFID
remote streambed site indicated. Figure (left): Modified research fishwheel on the Copper River.
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Citizens help defend
Alaska’s coastal waters
Monaca Noble and Linda McCann
Smithsonian Environmental Research Center
noblem@si.edu / mccannl@si.edu

Photo credit: USFS

Figure (top): USFS Rangers Barbara Lydon and Garrison Vizina collect lichen samples along the shores of PWS.

Using lichen to monitor
air quality

Tim Lyndon
United States Forest Service
tlydon@fs.fed.us

Lichens are critical to Alaska’s
coastal forests. Over 500 species grow
here, hanging like long beards from
branches, clinging to trees in leafy
clusters, or sprawling along the forest
floor. They provide nesting material
for birds and nutrition for goats and
deer. Lichens also regulate forest
temperature and humidity.
Because lichens absorb airborne
moisture and elements, they are also
air quality indicators. The United
States Forest Service (USFS) uses
lichens as a cost-effective way to biomonitor air quality on the Tongass and
Chugach National Forests, mostly in
wilderness areas.
In the early 1990s, the USFS
established 24 lichen plots in Prince
William Sound (PWS), mostly within
the western sound’s congressionallydesignated Wilderness Study Area.
This
established
baselines
for
airborne contaminants and nutrients
accumulating in target species.
Currently, USFS specialists are re-

visiting plots and establishing new ones
based on evolving understandings and
concerns about pollution and climate
change. Samples are analyzed for sulfur,
nitrogen and 26 other contaminants,
including mercury, and the lichen
community surveys can detect changes
occurring in species composition. In
the Pacific Northwest, lichens have
also helped determine critical loads for
nitrogen in coastal forest ecosystems.
Alaska’s air is perceived as clean,
but research indicates change may
be underway. Lichen biomonitoring
informs PWS communities about air
quality and climatic changes that may
affect recreation, fishing, tourism, and
forest health.
The work stems from the USFS’s
stewardship plan for the Wilderness
Study Area, which aims to protect
its wild character. The plan includes
work on invasive weeds, recreational
impacts, and education and emphasizes
connecting people to the area’s values.

To prepare for this, in 2000 SERC began
training green crab monitors in Alaska.
The first citizen-based monitoring effort
began in 2004 at the Kachemak Bay
Research Reserve and has expanded to sites
in Prince William Sound and Southeast
Alaska. Monitors include summer visitors,
tribal environmental technicians, retired
biologists and teachers. Some teachers
have incorporated the monitoring effort
into their classrooms, with kids as young
as 10 participating in trapping. Volunteers
trap throughout the summer months,
entering catch data in a statewide database
that serves as an early warning system for
green crabs. So far no green crabs have
been found, and with luck, their proactive
efforts will keep it that way.
To volunteer, or report a green crab
sighting, visit http://greencrab.nisbase.org

Photo credit: Catie Bursch

Figure (top): Crab trapping in Kachemak Bay.

Semipalmated plovers:
Barrier island breeders

Like small children, some birds are
just plain cute. And, the Semipalmated
plover is one of those birds.
Relatively tame, this shorebird is
found in open habitats and is therefore
easy to observe.
In May, when the plovers first return
to the Copper River Delta, they can be
seen on mudflats and on barrier island

One of nine marine invertebrates to make
the list of “The World’s 100 Worst Invasive
Species”, European Green Crabs have had
major economic and ecological impacts on
fisheries around the world, as they prey on
and compete with crabs, bivalves, and many
other invertebrates.
Exceptional world travelers, the crabs
have expanded from their native region
along the European Coast to six major
regions of the world.
Green crabs first appeared in the eastern
United States in 1817, were transported to
the West Coast in the 1990s and by 2011 they
were 200 miles from the Alaskan border, the
known current extent of their expansion.
Research by the Smithsonian Environmental
Research Center (SERC) and other scientists
suggests that most coastal areas in Alaska
are at risk of invasion.

beaches.
As
visual predators,
they run several
steps, stop, stare,
then peck. Or,
oftentimes they
will stomp their
feet to cause prey
to move.
Egg Island, one
of the Copper
River
Delta’s
largest barrier
Photo credit: PWSSC
islands, has been
the site of a longterm breeding study by scientists at the
Prince William Sound Science Center.
At Egg Island the plovers build ground
nests behind the primary sand dunes, an
area full of logs and other debris blown
or washed in by waves during powerful
winter storms.
Birds that we have color-marked often

Figure (bottom): Setting crab traps in Kachemak Bay

Mary Anne Bishop
PWS Science Center
mbishop@pwssc.org
return to breed within a few meters and
with the same mate from the previous
year. Both birds incubate, but females
migrate south shortly after the nests
hatch. Males stay with the chicks,
usually until the chicks fledge after which
they also head south.
From mid-July through mid-August it is
the chicks that are found on the beaches,
after which they too head south.
But where do the Copper River Delta
plovers winter – on the Pacific or
the Atlantic Coast? Our hope is that
resightings of plovers color-banded at
Egg Island will help answer that question.

Figure (left): Semipalmated plovers at Egg Island nest
behind the primary sand dunes in an overwash area littered
with logs and debris carried in by powerful winter storms.
Figure (right): An adult Semipalmated plover.
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Getting to know
and love our
local mushrooms

Kate Mohatt
United States Forest Service - Chugach National Forest
kmohatt@fs.fed.us
Moist old growth forests are a common landscape feature
across Prince William Sound (PWS). These forests,
comprised mainly of Sitka spruce and hemlock, provide
the perfect environment for prolific fruitings of mushrooms
every fall.
While many delight in the sights of these colorful mushrooms
and harvesting edible species, most do not realize that
coastal Alaskan forests depend on them for normal growth,
survival and decay. Fungi are the only organisms able to
break down lignin, the primary component in wood. They are
also responsible for recycling nutrients from decaying plant
matter for new growth.
Every fall the communities of Cordova and Girdwood
celebrate these organisms through fungus festivals. These
events are aimed at educating the public on the important
ecosystem services that fungi provide as well as offer
information on edible species and those used in arts and
crafts such as fabric dyes.
Mushroom experts (mycologists) have been visiting
for years to present at these events and help identify and
document the species that occur here. As a result, over 270
species of mushrooms have been identified from the area and the list keeps growing.
Hot off the press for this
year is a new Forest Service
publication: Mushrooms of the
National Forests of Alaska,
which features 51 species, many
of which are common in the
PWS region. If you happen to
be in the area during mushroom
season, you will want to pick up
a free copy at any United States
Forest Service Ranger Station.
Figure (top left):Foray (mushroom
walk) participants at the Cordova
Fungus Festival learn about common
edible and poisonous species in the area.
Figure (top right): Dr. Todd Osmundson,
mycologist from UC Berkeley examines
an Amanita sp.

Photo credit: Kate Mohatt

Photo credit: Kate Mohatt

Figure (left):A depiction of current
energy consumption (measured in
units of gallons per year) in Cordova,
Alaska.

biomass |•bio•mas|
noun

the total mass of organisms in a
given area or volume.
• organic matter used as a fuel,
esp. in a power station for the
generation of electricity.

Is biomass a feasible energy source?
Casey Pape
Native Village of Eyak
cpape@eyak-nsn.gov
Energy is an important subject to all Alaskans,
especially among communities in Prince William
Sound (PWS) where the high costs of energy remain
a continual burden on families and often impede
economic development in those areas. In Cordova,
finding stable and low cost sources of energy is of great
interest as it can have a prodigious effect on improving
the local economy and boosting community resilience.
The Native Village of Eyak (NVE), with support from
the Alaska Energy Authority, has recently completed an
evaluation of biomass resources on the Copper River
Delta and waste ‘fuel wood’ resources in Cordova.

Forest productivity on Eyak Corporation lands near
the airport measured an annual (net) growth of 4,593
cords per year, equivalent to nearly 500,000 gallons
of diesel. An additional 1,632 cords were estimated
to be available from alder overgrowth on old logging
roads. At a delivered cost of $225/cord (for trees in
areas with <15° slope), net growth harvest could offset
diesel usage at a rate of $2.07 per gallon, presenting
an attractive argument for a local sustainable harvest
program (i.e. thinning, brush clearing, windfall
removal, etc.) in Cordova.
The results of the study help summarize current
heating footprints (loads) and unused waste streams
(sources) in Cordova. NVE is hopeful that these
waste streams can be eliminated in the near future by
incorporating them into a thermal heating project using
local biomass to supply heat instead of heating fuel.

The connection between whales and humans

Photo credit: Catie Bursch

Photo credit: PWSSC
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For both the pre-European contact
Native cultures and the current
communities in Prince William Sound,
the five salmon species have been key
to long-term survival and maintenance
of traditions. What many are not
aware of is that there is another culture
dependent on bountiful populations of
salmon. These are the “resident” killer
whales, the type of killer whale that
shuns mammal prey and feeds solely on
fish, primarily salmon during the spring,
summer, and fall months.
While salmon fishing boats tend
to hug the shorelines, catching fish
concentrated along shallow beaches,
resident killer whales ply the deeper
waters some distance off the shoreline,
diving for several minutes at a time
and using echolocation to find salmon,
especially king and silver salmon, the
mainstay of their diet.
Until recently we hadn’t realized just
how deep these whales were diving.

Craig Matkin
North Gulf Oceanic Society
comatkin@gmail.com

This has changed with the remote
attachment of small satellite-monitored
tags to the fins of some killer whales.
These tags not only relay the location of
the whale to the satellite, but send data
on depth and duration of its dives.
We had thought that resident killer
whales fed near the surface, but last
year we discovered that they regularly
dove to depths of 300m (over 900 feet)
and in some cases repeatedly dove to
about 500m (over 1500 feet).
We don’t know for sure that they are
feeding on salmon during the deepest
dives, but we do know from tagging
studies in British Columbia that salmon
often swim at considerable depths. Our
view of resident killer whale feeding
behavior is changing as we continue
to examine their salmon-reliant
community and its traditions.
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Photo credit: Craig Matkin

Figure (top): A killer whale calf and its mother.
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Gulf Watch Alaska
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Nearshore benthic
Oceanography
Plankton
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The Gulf Watch Alaska program is funded by the Exxon Valdez Oil Spill Trustee
Council and includes long-term monitoring of marine conditions, injured resources, and
lingering oil. The program will provide near-shore and open ocean monitoring data in
the spill-affected area to resource managers, researchers and the public. The team will
also compile and combine current and historical data to improve our
understanding of the ecosystem as a whole.

Where are all
the herring?

Sonia Batten, a researcher
from Nanaimo, British Columbia,
is working with commercial
shipping partners to measure
the amount of tiny plants and
animals (zooplankton) in the
ocean from Cook Inlet across the
Gulf of Alaska shelf to deep ocean
waters. She uses the Continuous
Plankton Recorder (CPR), a
mechanical device towed behind
large commercial ships, to sample
the plankton that make up the

30 years of tracking killer whales
As we slog across the Gulf of Alaska
from Seward in 25 knot winds with sheets
of rain against the windows in our small 34’
research boat, we question why we continue
to do this 30 years after the beginning of our
killer whale study. Finding whales seems
unpredictable, the weather often restricts our
efforts, and we never seem to complete our
research “wish list.” But every time I am
home for more than a couple weeks, I get
itchy to go back out, especially when I hear
from tour boat operators that there are killer
whales around. After ten minutes with one
of our favorite pods, I forget what it took to
arrange this rendezvous.
Resident (fish eating) whales of both
sexes travel with their mothers for life in
“matrilines;” these matrilines group together
in “pods.” Transient (mammal eating) killer
whales have a more fluid social
structure, but the matriline is still
the basic unit.
Keeping track of individuals,
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LONG-TERM MONITORING SITES

The oil spill

The spill occurred in March 1989, when the Exxon Valdez struck Bligh Reef near Valdez and spilled 11 million gallons of
crude oil. It is considered to be one of the most devastating human-caused environmental disasters. The oil eventually
covered 1,300 miles of coastline and 11,000 square miles of ocean. The Exxon Valdez spill was the largest ever in U.S.
waters until the 2010 Deepwater Horizon oil spill, in terms of volume released.

Large ships,
little critters

2000	
  

Many resources and ecosystem processes were affected by the 1989 Exxon Valdez oil spill; the
extent of those impacts is still not fully understood and ecosystem recovery is not complete. Climate
change is also influencing the marine environment and resources. Scientists are starting their second
year of a five-year, $12 million long term ecosystem monitoring program called Gulf Watch Alaska.
Over a dozen state, federal, university, and non-profit research organizations are collaborating
to provide a wealth of data on marine animals, plants and waters. This information will support
management of spill-affected ecosystems and resources in the Sound, the outer Kenai Peninsula
coast, and lower Cook Inlet. Visit www.gulfwatchalaska.org to learn more.
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Taking the long view

The long term monitoring
program of the Exxon Valdez
Oil Spill Trustee Council

Figure (above): New calves are always a
welcome sight when we start work in the
spring, particularly when they occur in AB
pod which is still recovering from the oil spill.
Figure (right): Craig Matkin and Eva Saulitis
have worked together on this project since
1987. Eva’s new book “Into Great Silence,”
the story of research on the AT1 or Chugach
transient killer whales, has recently been
released by Beacon Press.
Figure (graph below): The matrilines in AB
pod now contain 20 individuals and have
grown over time, but are still 6 whales shy
of pre-oil spill numbers. The AT1 transient
population numbered 22 individuals prior to
the spill and is now down to only 7 whales.

bottom of the food chain and
provide food for whales, fish and
some seabirds. The graph (above)
shows the large fluctuations she
sees in the zooplankton from 13
years of sampling several times
a year from spring to fall along a
repeated route from Anchorage to
Puget Sound. The ships volunteer
their time which makes it possible
to cost-effectively sample across
huge distances.
Email Sonia at: soba@mail.pml.ac.uk

matrilines, and pods in the southern Alaska
resident (fish eating) population and AT1 and
Gulf of Alaska transient (mammal eating)
populations is a tough job. We’re out for
many days in small boats and frequently face
challenging weather conditions to identify
and photo document hundreds of killer
whales each year. But it’s a rewarding and
necessary task.
We were one of the few projects that had
baseline data prior to the Exxon Valdez oil
spill. We actually knew which individual
whales were lost following the spill and have
been able to track pod populations over time.
Now, long term monitoring of various species
and the ocean environment is a cornerstone
of the Gulf Watch Alaska program.
After the spill, we initiated a biopsy
program, using an air rifle and small
lightweight darts that take a small core of
skin and blubber about an inch long and
quarter inch in diameter from the whale.
The whales barely notice the dart and we
get a world of information from the sample,
including relationships between individual
whales and other populations, contaminants
in their bodies, and the type of food they eat.

Figure (top right):Sonia Batten
Figure (middle):The graph shows the
relative differences (or anomaly) in
zooplankton abundance, up or down, for
each year compared to the average for
the whole data set.

Key findings

from Gulf Watch Alaska’s first field season

Figure (right):The Continuous Plankton
Recorder (CPR) is a mechanical device
towed behind large commercial ships to
capture the small plants and
animals that make up the plankton.

Herring was an important fishery in Prince William Sound (PWS), but collapsed in the 1990s and has yet to recover.
The importance of herring in the ecosystem and as a fishery led the Exxon Valdez Oil Spill Trustee Council to sponsor
research into determining the factors that may be limiting recovery. From 2009-2012 a program called the PWS
Herring Survey program that included ten different projects studied herring
and the environment, focusing on the first year of life. Projects looked at the
oceanographic conditions, food availability, condition and growth of juvenile
herring, the presence of disease, and predation. This research is similar to
the work conducted during Sound Ecosystem Assessment (SEA) program a
EGG
Duration: Approximately 21 days
decade earlier.
Location: Shorelines attached to macroalgae
Adult herring come into the intertidal zone in the spring and spawn
During the PWS Herring Survey program, aerial surveys of juvenile herring
on kelp and seagrass. The eggs are sticky and must survive tides,
waves, and predators (birds, fish, invertebrates) until they hatch as larvae.
indicate that there are many more herring present than during the years of the
SEA program. When conducting acoustic surveys during the spring we found
LARVAE
AGE 0 JUVENILES
Duration: Approximately 92 days
Duration: Approximately 227 days
that the young herring seemed to like being below ice shelves where they were
Location: Exact locations unknown.
Location: Schooling in bays and fjords
Larvae are not strong swimmers and
While still not very strong swimmers,
protected from birds. The oceanographic conditions, food availability, condition
drift with the ocean currents.
juvenile herring spend the summer
They begin feeding on other zooplankton
feeding to build up energy stores
of herring, and types of fish predators varied among the bays studied. We are
soon after they absorb their yolk sac.
for the winter.
still trying to understand how this variability leads to successful recruitment to
the herring spawning stock. The prevalence of disease was not unusually high
INTERTIDAL
ZONE
during the recent study period, but we still gained knowledge of the disease
through several laboratory studies.
While the PWS Herring Survey program is wrapping up, research into herring
continues. The Herring Research and Monitoring program continues to improve
our ability to predict herring stock through observation and research. To do
this we aim to provide the information necessary to test assumptions in the
model used to predict the herring stock and provide the model with additional
AGE 3+ ADULTS
AGE 1-2 YEAR JUVENILES
information about the stock.
Location: Spring distribution in nearshore spawning grounds
Location: Coastal distribution
Other times of the year they move offshore and their exact
Fish that have survived their first winter
Please contact Scott Pegau at the Prince Wiliiam Sound Science Center
distribution is unknown. Adult herring are typically surveyed
but are not yet mature enough to spawn.
in early spring right before they move to the spawning grounds.
(wspegau@pwssc.org) for updates or additional information.

graphic by michele buckhorn

Paciﬁc Herring Life Cycle

Herring Research & Monitoring
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•

Seabird diet monitoring found that capelin fish have returned to
Middleton Island after a long absence. Tracking what seabirds eat
provides insight into forage fish dynamics in the Gulf of Alaska.

•

Plankton monitoring helped identify a strong relationship between
pink salmon survival and spring copepod bloom strength in the
northern Gulf of Alaska.

•

Novel tagging methods allowed researchers to observe killer whale
foraging and movement behavior in much more detail. Results
indicate that killer whales can regularly dive much deeper than
previously thought (more than 500 meters) and regularly travel great
distances in search of food (greater than 125km/day).

HRM
’s current
work has four objectives:
1

2

HELP IMPROVE
THE MODEL

Improve the model used by the Alaska
Department of Fish & Game to predict
herring populations, by providing model
inputs and testing model assumptions.

SYNTHESIZE
WHAT IS KNOWN

Help guide research by synthesizing
what is known about herring, and allow
managers to use different sources of data
and information.

3

PROVIDE TEMPORAL
& SPATIAL CONTEXT
Aid in designing the most accurate
and efficient monitoring program for
existing measurements, by providing
temporal and spatial context.

Unraveling the mystery of why Pacific herring have not recovered in Prince William
Sound requires understanding potential bottlenecks in the herring life cycle.
PAGE 9 													DELTA

4

USE
TECHNOLOGICAL
ADVANCES

Utilize advances in technology, as
used by the Alaska Department of
Fish and Game, to provide model
inputs and testing model assumptions
to predict herring populations.
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Alaska Ocean Observing System

The eye on Alaska’s coasts and oceans
What is the Alaska Ocean Observing
System (AOOS)?

Advancing sentinel
monitoring,
informing and
improving weather
and marine forecasts,
and serving data and
products in Prince
William Sound and
across Alaska to meet
stakeholder needs.

AOOS is the regional coastal ocean observing system for Alaska.
A partnership of federal and state agencies, research entities, and
private industry, AOOS provides observations, model forecasts, and
data products to meet stakeholder needs.

What do stakeholders
care about?
Marine Operations:

Safe shipping and energy development; improved
spill response and search and rescue operations.

Coastal Hazards:

Improved ability to forecast and plan for changing storm
conditions and their impacts on coastal communities.

Ecosystems, Fisheries and Water Quality:

Better science to manage fisheries; sustained
sentinel monitoring of key biological, chemical and
physical variables.

Climate Variability and Change:

Tracking climate change

Using Webcams You Can

KNOW BEFORE YOU GO

http://data.aoos.org/maps/pws_webcams.php

Fourteen webcams bring the Sound’s water, coastline,
and mountains directly to you. Check conditions with a
click of the mouse before you leave home.

SEWARD LINE
TRANSECT
OBSERVATIONS

OCEAN
ACIDIFICATION
MONITORING
AOOS is partnering with
the new University of Alaska
Ocean Acidification Center, the
Alliance of Coastal Technology
and NOAA to support the
fledgling statewide OA research
and monitoring program to:

AOOS contributes to a
consortium led by the
University of Alaska to
support sampling along the
Seward Line and at stations
throughout the Sound:
•
•

•

•
•

The longest multidisciplinary
time series in Alaska.
Provides critical long-term
data series on oceanographic
conditions in the GOA and how
the region may be changing with
climate impacts.
Sampled continuously since
October 1997, with some
measurements going back to
late 1970s.
Funds support two cruises a year
(May and September) and sample
processing and data analysis.
Measurements include ocean
conditions and phytoplankton
and zooplankton distribution
and abundance.

•

•

•

Alaska Ocean Observing System

Collect samples of dissolved
inorganic carbon, total alkalinity,
partial pressure of CO2, pH,
carbonate mineral saturation
states, particulate organic carbon,
dissolved organic carbon, and
oxygen isotopes twice a year
during the Seward line cruises.
Combine OA data with
observations of specific pelagic
and benthic calcifying organisms
to monitor how keystone species
in food web are responding
to increased intrusion of
atmospheric CO2.
Support year-round OA sampling at
a mooring in Resurrection Bay, just
outside the Sound.
AOOS
1007 W 3rd Avenue, Suite 100
Anchorage, AK 99501
907-644-6703
www.AOOS.org

Tracking ocean condition changes over time,
especially ocean acidification, sea level
rise, temperature, and salinity.

Informing/improving
weather and marine
nowcasts and forecasts

Copper River/Prince William Sound Marketing Association

STREAMING REAL-TIME DATA AND FORECASTING THE FUTURE

JOHNSTONE POINT

TATITLEK

Through the AOOS Model Explorer, you can:

• Check out ocean circulation and wind current
conditions and forecasts in the Sound.
• Drop a virtual sensor anywhere in the region and
get simulated observations for that location.
• Scroll backwards and forwards
through time-steps in the models.
• Download data into a spreadsheet.

Through the AOOS Real-Time Sensor Map,
you can:

• Access 4,000 real-time sensors throughout the state.
• Find real-time information for temperature,
precipitation, waves, webcams and more.
• Simultaneously view the latest observations from
multiple sensors housed on a single station.
• Bookmark a specific view with sensors of your
choice to return to or send to a friend.
• View wind vectors, showing wind direction
and magnitude across a region.

Click on one of the real-time sensors and get the
latest information as well as historical data.

www.AOOS.org

AOOS stations support NWS forecasts

A partnership with the Prince William Sound Oil Spill Recovery
Institute and the Prince William Sound Science Center is on track
to validate a 24/7 ocean forecasting system and incorporate a new
hydrological model which will include glacial run-off and river gauge
data into wind, wave and ocean circulation predictions.

Programs and Partners in Prince William Sound

• Prince William Sound Science Center • PWS Oil Spill Recovery Institute • Prince William Sound Regional Citizen’s Advisory Council •
• Prince William Soundkeeper • Copper River Watershed Project • Copper River Knowledge System • Prince William Sound Herring Portal •
• Exxon Valdez Oil Spill Trustee Council • Prince William Sound Field Experiment Team • ShoreZone coastal mapping and imagery •
• Gulf Watch Alaska • Herring Research and Monitoring Program •

PAGE 12 													DELTA

SOUND CONNECTIONS 2013 ©

AOOS is funding operations and maintenance of
eight Snotel stations in the Sound to provide realtime weather and precipitation information. In
the coming year, AOOS and its partner, the PWS
Oil Spill Recovery Institute, will be assessing the
current use and effectiveness of these stations and
may shift their locations to optimize data flow to
meet stakeholder needs.
PAGE 13 													DELTA
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Connecting kids with wetlands

Jillian Jablonski
USFS, Cordova Ranger District
jcjablonski@fs.fed.us

WetlandsLIVE is a series of three wetlands
ecology webcasts, broadcast over the course of the
2012-2013 school year. Sponsored by the United
States Forest Service, WetlandsLIVE features
programs in English and Spanish from Canada,
Panama and the Copper River Delta. Through
live and interactive programs, classes from grades
4-8 from around the world are able to watch and
interact online with wetlands specialists, learn
about the important role that wetlands play in
our ecosystems, and share their own stories about
what they are doing in wetlands.
WetlandsLIVE showcases wetlands from across
the hemisphere to illustrate wetland functions and
ecology, and to show their importance to people

and wildlife, especially migratory birds and fish.
In each webcast, local students explore wetlands
with biologists and researchers, taking part in
field studies, and learning about species such as
salmon, shorebirds and even hammerhead sharks.
In addition to the webcasts, the Chugach
National Forest Cordova Ranger District, along
with partners throughout North, Central and
South America, are working with local schools
to facilitate hands-on experiential learning
and to develop wetlands-based projects. By
creating a community celebrating wetlands
and their ties to humans, fish and wildlife,
WetlandsLIVE will foster stewardship of
wetlands now and into the future.
While the live broadcasts will only be filmed
during the 2012-2013 school year, each webcast
will be archived for future educational viewing at
http://wetlandslive.pwnet.org.

Species of Alaska salmon
KING (Chinook):

The first species to return to
the region, Copper River king
salmon are prized for their color,
high oil content, firm texture and
succulent flesh. Average weight
is approximately 20 pounds
and length ranges from 30 to 40
inches long.

SOCKEYE (Red):

The second most abundant species,
sockeye have a distinct, deep red
flesh, rich flavor and firm texture.
Average weight is approximately
6 pounds and they can grow up to
36 inches in length.

Photo credit: USFS

Photo (top): Panamanian students learn about mangroves in the Bay of Panama
during filming with Zuleika Pinzon from Fundacion MarViva.

COHO (Silver):

PINK (Humpy):

Photo credit: PWSSC

Young scientists monitor
their local environment

Photo credit: Alaska National Geographic

Photo (top): Students on the 2012 Prince William Sound Marine Stewardship expedition work with Gulf of Alaska
keeper to collect and tally marine debris on beaches in Prince William Sound.

Future environmental
stewards

Linda Robinson
PWS Regional Citizen’s Advisory Committee
robinson@pwsrcac.org

In 2009 the Prince William Sound Regional
Citizens’ Advisory Council was looking for
ways to teach our region’s youth about safe
oil transportation, the effects of the Exxon
Valdez oil spill, marine science, fisheries and
other important aspects of our neighborhood.
By working with Alaska Geographic, Prince
William Sound Science Center, the Chugach
School District, and many others, the council
has been involved in over 17 projects supporting
youth and encouraging them to be stewards of
their region.
Requests for project ideas are sent out twice a
year, and a committee selects the best ideas from
the proposals we receive. Out of this process,
we have co-sponsored several expeditions into
Prince William Sound, a trip down the Copper
River from Glennallen to Valdez, field trips
to Peterson Bay and the Kasitsna Bay lab in
Kachemak Bay. Most of the expeditions include
visits to the council’s office in Valdez, the United
States Coast Guard, the Ship Escort/Response
Vessel System (SERVS), and a presentation by
Alyeska Pipeline Service Company. Students
dig for residual Exxon Valdez oil on a beach,
learn about spill response, visit a fishery, catch
fish, kayak and have a great (and sometimes
wet) time. Videos of some of these activities
can be found at the Chugach Childrens’ Forest
website, www.chugachchildrensforest.org

Other co-sponsored projects are chum salmon
incubation in Valdez, community ocean science
events, and the Marine Stewardship Club in
Kodiak. Two new oil spill educational
curriculums have been created and
presented in four Alaska communities.
Alaska students were able to participate
in the International Youth Ecoforum and
Classrooms for Climate symposium.
For more information, visit our outreach tab
at: www.pwsrcac.org

Photo credit: PWSSC

Megan Milligan and Marita Kleissler
PWS Science Center
mmilligan@pwssc.org, mkleissler@pwssc.org
Life in Cordova depends upon
healthy natural resources, and we
should understand our relationship
with these resources.
Educators from the Prince William
Sound Science Center connect
students to their surroundings by
bringing students from Cordova’s
Mt. Eccles Elementary School out
into the field to conduct regular
monitoring of our natural resources.
Starting in third grade, students
learn about monitoring by collecting
and recording daily weather data.
Students regularly Skype with pen
pals in Kenny Lake to compare
how weather differs around the
Copper River watershed.
These third grade students
have learned that the climate in
the Copper River Basin is much
drier than Cordova’s wet coastal
climate, and they can begin
to hypothesize why. Fourth
graders also monitor weather
and participate in a community
monitoring project to measure
water quality in Eyak Lake.
Eyak Lake is important to
spawning salmon, and thus, is
important to Cordova residents
who depend on healthy salmon
runs. By studying water quality,
these fourth graders can tell you
how global climate change may
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affect local salmon habitats.
Fifth graders observe weather and
use scientific equipment to gather
ocean water quality measurements.
Oceanic water conditions are shifting
due to climate change, and these fifth
graders are helping us find out how
our local waters are reacting. They
take their observations further and
understand how changes in water
quality affect plankton and food
sources for important fish species
such as Pacific herring.
Through our efforts to connect
students with their surroundings,
we are increasing scientific literacy
and fostering long-lasting emotional
connections, that will cement in their
hearts the importance of healthy
ecosystems in the Copper River Delta
and Prince William Sound bioregion.
The
third and fourth grade
monitoring programs are funded by
the North Pacific Research Board,
and the fifth grade monitoring
program is funded by the PWS Oil
Spill Recovery Institute.

Photo (top): Students analyzing a sample to
determine how much nitrogen is in the water.
Photo (left):Fifth graders about to deploy a Niskin
bottle to collect an ocean water sample.
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KETA (Chum):

Keta have a firm texture, orangepink color and delicate flavor.
Average weight is 8 pounds and
they can grow to be 25 to 27
inches long.
Source: Alaska Seafood Marketing Institute - alaskaseafood.org

SALMON
RUN TIMING

Pinks are the smallest and most
abundant of the species. Pinks are
distinguished by their light, pink
colored flesh, tender texture and
delicate flavor. Average weight is
2 to 3 pounds and length ranges
from 20 to 25 inches.
12

Graphic by Alma Seward, ADF&G

The second largest of the species,
coho have orange-red flesh,
firm texture and delicate flavor.
Average weight is 12 pounds
and length ranges from 25 to 30
inches long.

Exxon Valdez oil spill
On March 23, 1989, the oil tanker Exxon
Valdez left the Valdez Marine Terminal at
9:12 pm, bound for California with a full
load - approximately 53 million gallons of North Slope crude oil.
The tanker Captain, Joe Hazelwood,
was granted permission to change course
to avoid icebergs from nearby Columbia
Glacier. He gave orders to the Third Mate
to maneuver the tanker to the new course
and then retired to his quarters. For reasons
that remain unclear, the tanker was never
returned to its proper course.
Just after midnight on March 24, the
Exxon Valdez oil tanker grounded on
Bligh Reef, spilling at least 11 million
gallons of crude oil into Prince William
Sound, the largest oil spill in U.S. waters.
The initial response to the spill was slow,
uncoordinated, and ineffective. Seas and
winds were calm for three days, but almost
no response equipment was available.
On March 27, a storm blew in with
winds up to 70mph, spreading the oil
spill to the southwest along at least 1,400
miles of shoreline.
More information on the immediate and
long-term impacts of the spill, as well as
links to other oil spill resources can be

obtained from the legacy organizations
established after the spill including:
The Exxon Valdez Oil Spill Trustee
Council oversees the 1991, $900 million
civil settlement for restoration of injured
resources and services. The restoration
plan includes habitat protection, research
and monitoring and direct restoration.
(www.evostc.state.ak.us)
The Prince William Sound Oil Spill
Recovery Institute was established by
Congress in 1990 to focus on improved
technologies and ecological research
related to oil pollution in the marine
environment of Arctic and Subarctic
regions. (www.pws-osri.org)
The Prince William Sound Regional
Citizen’s Advisory Council
is an
independent non-profit organization whose
mission is to promote environmentally
safe operation of Alyeska Pipeline’s
Valdez Marine Terminal and associated
oil tankers. (www.pwsrcac.org)

Figure (top): The above illustration depicts the speed and distance spilled
oil spread, from Bligh Reef down the western edge of Prince William Sound,
along the Kenai Peninsula and through Shelikof Strait on the western side of
Kodiak Island. In 56 days, 11 million gallons of oil spread over 470 miles.
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Cape St. Elias:
A bright future
Cape St. Elias, one of Alaska’s most
recognized yet least visited sites, has
some very distinguishable features. The
majestic cliffs and solitary pinnacle rock
have adorned famous oil paintings and
photographs for the better part of 100
years, yet Kayak Island is less populated
now than when Vitus Bearing named the
point in 1741.
The light at Cape St. Elias was constructed
in 1915 and first lit in 1916. It contained
state of the art signaling equipment that had
been displayed at San Francisco’s PanamaPacific International Exposition before it
was shipped to Kayak Island. The light was
“an indispensable navigational aid along
the shipping lanes from the contiguous
American states and Southeastern Alaska to
Cordova, Valdez, Seward, and Anchorage”
and was continuously manned until it was
automated in 1974.
In 1975 the Cape St. Elias Lighthouse

was added to the National Register of
Historic Places and in 1997 the property
was leased by the USCG to the Cape St.
Elias Lightkeeper’s Association, a nonprofit organization dedicated to preserving,
restoring and sharing the lighthouse. Toni
and John Bocci, along with Steve Ranney,
formed the Association because they
wanted to make sure that the entity that
took over the care and restoration of the
historic property had a vested local interest
in the heritage of the site.
Some of the main uses for the site since it
became automated have been as a research
facility for Steller sea lions, a site for vessel
tracking, and a camp for beach debris
clean-up.
The property is currently in the process
of being permanently transferred to the
Cape St. Elias Lightkeeper’s Association,
and under the watchful eye of the Boccis,
the Association hopes to complete a major

Sound baidarkis

People and place

Wendy Ranney
thewindyranney@gmail.com

Barclay Kopchak
Chugachmiut Corporation
barclay.kopchak@gmail.com

Photo credit: Toni Bocci

upgrade project this spring by shoring up
and repairing the boathouse (now used as
living quarters).
Previous projects undertaken by the
Association have included replacing
the roof on the Main Keeper’s Quarters
and sponsoring a beach debris clean-up
project that was an Eagle Scout project
for Kris Ranney.

The future plans for Cape St. Elias
include securing funding for a complete
restoration of the famed lighthouse cupola
and maintaining the facility as a usable
research and visitor destination.
For more information about the Cape
St. Elias Lightkeeper’s Association check
out www.kayakisland.org or email info@
kayakisland.org.

Photo (top): Sunset view from the Cape St. Elias lighthouse.

The elder
Chantelle Pence
Copper River Consulting
pence@cvalaska.net

The old man looks at the river.
He thinks about it every day.
He knows the river in the summer, when the water is high under the hot sun.
He knows when the fish come.
The salmon nation!
He knows each group,
Each tribe that makes its way up the Copper River, to ancestral streams.
He too is from a tribe, where his story runs deep.

Photo credit: Jackie Ladd

Kayaks - locally known as baidarkis
- were, and are, superbly adapted to
transporting people and goods around
the fjords and inlets of Prince William
Sound (PWS).
Early European explorers admired
their dynamic qualities and often traded
for them. Even after motorized boats
arrived hunters appreciated their ability
to quietly sneak up on prey.
By the 1940s Chenega was the last
village in the Sound still using the
traditional sea lion baidarkis.
In recent years Native people around
PWS have built - and launched - baidarkis
based on traditional designs as taught by
expert Mitch Poling. These indigenous
craft were customized to fit their owners
and maneuver easily around waves and
currents. Sea lion skins were stretched
and stitched over the hardwood frame
with watertight seams. Every dimension
was based on measuring units derived
from the maker’s own body. A seal
gut rain parka spread over the cockpit
combing kept the paddler dry.
Kayaks were used all over coastal
Alaska and each region had its signature

prow design. Among the Sugpiaq/
Alutiiq people, the ‘split’ prow allowed
the baidarki to plow through waves as
the water ‘split’ along the notch rather
than being forced to ride atop the wave.
The circular cockpit of PWS baidarkis
indicates that the paddler remained
in a kneeling position compared to
the oval cockpits of today needed to
accommodate stretched out legs. The
paddler knelt for two basic reasons: to
maintain a stronger position from which
to spear prey and to preserve more cargo
area below deck.
There are Elders alive today who
recall contentedly napping below deck
as young children while their fathers
paddled them along.

The implication of “place” holds a
distinctive physical dimension, and
geography is an appropriate primary
paradigm for studying it.
Place cannot exist without the context of
location; it needs a setting, but that physical
unit is almost undefinable: It could be a
house, city, region, location or area of any
size. The geographic prototype of the word
gives the notion a definable grounding that
can be referred back to, despite the nebulous
human experiences and creativity that will
add differing tones to the description of any
particular “place.”
Here is the geography: The Copper River
Watershed is located in eastern Prince
William Sound (PWS) in the Gulf of Alaska.
It is a location with superlatives, such as
one of Alaska’s longest river systems,
the most extensive coastal wetland on the
Pacific Coast, the most heavily glaciated
region in North America, the second largest
National Forest in the United States and the
most extensively marketed and acclaimed
commercial salmon fishery in Alaska.
The human dimension of place, the feature
that brings the humanities into the science
of the environment, is vast here.
In Cordova, there is a distinction about
the breadth that local residents refer to
as “here.” When people provide detailed
descriptions related to the boundaries of

what “counts” as part of Cordova, the
responses are fascinating. Depending on
who is interviewed, he or she may include
the mountains, or the vertical airspace even
with personal planes and heli-skiing.
There are unique descriptions of the Copper
River itself — miles farther upstream than
the limits of personal homes, schools,
the airport, the harbor, and the canneries.
Speaking with fishermen, the Copper River
fishing grounds (commonly referred to
as the “flats”) inevitably enters the scene.
Similarly, the Copper River Delta, the
barrier islands where fishing occurs, and
navigational routes through PWS are also
included. Because the boat is home, the
occupation is home—that location, that
space, preserves a human memory that
gives it the quality of Cordova.
In order to fully understand what a
social-ecologic system is and how human
communities will be impacted by change,
the social dimensions must include
consideration of the humanities. We do not
all interpret the place around us in the same
way; personal memory and experience
makes a difference.
The residents of Cordova have a noticeably
large scale to work with, and this feature
makes research in this community most
interesting.

Photo credit: PWSSC

Photo (top): Prince William Sound Science Center Summer camp
participants enjoy a canoe trip on the Copper River Delta.

Traveling by story through Copper River country
Pippa Stanley
Copper River Watershed Project
kristin@copperriver.org

Oral histories provide a vivid experience of a place,
whether the listener is passing through or a resident who
recognizes the voices heard on “tape.” As interpretive
writer, Wendy Erd, explains, they reveal an “inner,
unseen geography…these voices connect us to place and
to each other.”
During the summer of 2012, the Copper River Watershed
Project (CRWP) along with Ms. Erd began mapping the
unseen geography of the watershed and finding the points
of connection between storytellers, listeners, and the land.
Working with recordings of talking circles held in
Kenny Lake, Slana, and at the Ahtna Elder Luncheon, we
approached the stories not just as records of life but also
as the art that they are, with the extraordinary environment
of the Copper River watershed seeming to produce equally
extraordinary storytellers.

The old man knows the People of the Land-the Ahtna.
He is one.
He comes from the Headwaters People.
This is his land. Not because he owns it, but because it is him.
The old man looks at the river.
He thinks about it every day.
He knows the river in the dark and cold time,
when the snow glows white and the stars are bright.
He remembers other times,
when the storms came in
and his dogs surrounded him.
They kept him alive through the night.

Emilie Springer
University of Alaska Fairbanks
esspringer@alaska.edu

Photo credit: Wendy Erd

We thought of the stories as comprising an audio
version of a museum exhibit, and we grouped individual
stories based on their geographic location to reveal the
connections between individual stories and their common
connection to place.
Ms. Erd wrote a brief, evocative text inspired by her
visits and interviews that sets the stage for the stories
from each location. A selection of stories from Kenny
Lake was compiled into a four-minute audio piece, with
plans to develop an audioscape for the other two. These
audioscapes, along with text and photos, are available
on CRWP’s webpage (http://copperriver.org/watershedtour/podcasts/kenny-lake-audio-collage-draft/view)—a
first taste of what we hope will be an ongoing project
to showcase the rich story-heritage of the Copper River
watershed.

Photos: Sam and Marion Lightwood and relics from their homestead, Kenny Lake, AK.

The old man knows this land. The land knows him.
He has seen the glaciers, where the river begins.
History, frozen in ice, released over time.
History. His story.
The old man knows the river.
The river knows him.

Photo credit: Jackie Ladd

Photo (top): Nuuciq Spirit Camp Baidarkis in the water
Photo (middle):Nuuciq Spirit Camp Baidarki with split prow.
Photo (below):Nuuciq Spirit Camp Baidarki under construction.
Photo (right): In memoriam of Angus
Dewitt (1927-2012), traditional steward
of the upper Copper River subsistence
fishery.
Photo credit: Connie Gavitt

Photo credit: Wendy Erd

Photo credit: Wendy Erd

Photo credit: Jackie Ladd
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Test your
learning power
Find clues within our articles
---------------------------------------

ACROSS
3
5
8
12
14
16
17
19
22
24
26
28
30
31
32
33

DOWN

1
Iron is carried into the Copper River by this
2
Alaska’s feathered friend
4
The second largest Pacific Salmon species
6
The acronym for the regional coastal ocean observing system for Alaska
7
A key species that collapsed after the Exxon Valdez oil spill
8
The lake where Cordova’s fourth graders monitor water quality
9
The PWSSC specializes in this area
10
A Prince William Sound shorebird
11
Herring food
13
A mushroom expert
15
The number of years it takes for a tin can to biodegrade
18
The Prince William Sound region’s economy depends on a healthy 			
20
____________
21
A community in Prince William Sound
A massive natural disaster that causes excess marine debris
23
The study of oceans
25
A device, typically conical or funnel-shaped with open ends, towed 			
27
behind a boat, aircraft, or other moving object to reduce speed or 			
29
improve stability

Answers are available at:

pwssc.org/delta-sound-connections

A port in the Exxon Valdez spill-affected region
The acronym for an Alaska natural resource management agency
Killer whale
A natural air quality indicator
The number of ports that serve Prince William Sound
A river in Prince William Sound
A large Alaskan animal
Future leaders
A community that annually celebrates fungus
The European Green Crab is one of these
A key event in the hatchery salmon life cycle
Prized commercial harvest salmon species
The local Native name for “kayak” in Prince William Sound
One of the measurements available through the AOOS Real-Time 			
Sensor Map
The acronym for the producer of Delta Sound Connections
A word used to describe scenery in Prince William Sound
You can connect with us here
The total mass of organisms in a given area or volume

ANSWERS to Page 19:
Spot the Invader:
The European Green Crab is sneakily hidden in
the bottom photo of the article “Life Between
the Tides” on page 3. Did you spot him?
Test Your Knowledge:
1. 1916
2. 1989
3. Five (5)
4. Fourteen (14)

PAGE 18 													DELTA

Biodegredation timeline

You may be surprised to
discover just how long
some things take to break
down in the environment.
Do the right thing by
appropriately discarding
of your waste...and help
us keep Prince William
Sound and the Gulf of
Alaska pristine!

SOUND CONNECTIONS 2013 ©

FIRST NAME:

.................................................................................................................

LAST NAME: 		

.................................................................................................................

ADDRESS: 		
.................................................................................................................
			
			.................................................................................................................
			
			.................................................................................................................
BEST CONTACT # or EMAIL: .................................................................................................
DESCRIBE YOUR DRAWING:

Spot the invader

&

Test your knowledge

1. When was the light at the Cape St. Elias lighthouse first lit? ________________
Read the article on page 6 titled, “Citizens
2. What year did the Exxon Valdez oil tanker run aground on Bligh Reef? ________
help defend Alaska’s coastal waters”,
3. How many salmon hatcheries are there in Prince William Sound?____________
then try and find a pesky invasive species
4. How many webcams does AOOS have placed around Prince William Sound? ____
hidden somewhere in this publication.
Answers on Page 18
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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 PWS Chapter of the
Audubon Society.
u - uncommon | s - seasonal

Loons and Grebes
□ Common loon (tullek)
□ Red-throated loon
□ Pacific loon (s)
□ Yellow-billed loon (s,u)
□ Horned grebe
□ Red-necked grebe

Gulls/Terns (sea gull = naruyaq)
□ Glaucous-winged gull
□ Herring gull
□ Mew gull
□ Bonaparte’s gull (s)
□ Black-legged kittiwake
□ Parasitic jaeger
□ Pomarine jaeger
□ Arctic tern (s) (nerusiculiq)
□ Aleutian tern (s,u)

Shearwaters and Petrels
□ Fork-tailed storm-petrel
□ Sooty shearwater (u)
Cormorants (agayuq)
□ Pelagic cormorant
□ Double-crested cormorant
Herons
□ Great blue heron
Waterfowl
□ Surf scoter (unanirrllat saqulet)
□ White-winged scoter
□ Long-tailed duck
□ Barrow’s goldeneye
□ Common goldeneye (qatert’snat)
□ Bufflehead
□ Harlequin duck
□ Mallard (ungusaq)
□ Canada goose (temngiaq)
□ Common merganser (paiq)
□ 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)

□ American robin
□ Wilson’s warbler
□ Orange-crowned warbler
□ Song sparrow
□ Fox sparrow
□ Savannah sparrow
Mammals
□ Humpback whale (qulamaq)
□ Minke whale (qulamaq)
□ Dall’s porpoise (mangtak)
□ Black bear
□ Land otter (kep’arkaq)
□ Marmot
□ Mink
□ Weasel

Seabirds
□ Tufted puffin (s) (ngaqngaq)
□ Horned puffin (s) (ngaqngaq)
□ Marbled murrelet
□ Kittlitz’s murrelet (u)
□ Parakeet auklet (u)
□ Pigeon guillemot
□ Common murre

Sugcestun/Alutiiq language words (following
English names) provided by the Chugachmuit
Heritage Preservation Project. For more information
on the Sugpiaq (Alutiiq) people and their language,
visit www.chugachmiut.org. To learn more about the
Eyak language of the region, visit http://sites.google.
com/site/eyaklanguageproject.

Raptors
□ Bald eagle (kuckalaq)
□ 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
□ Steller’s jay
□ Hermit thrush
□ Varied thrush

Can you
spot the

BIG 10?

□ Killer whale (arlluk)
□ Steller sea lion (wiinaq)
□ Sea otter (ikaamaq)
□ Harbor seal (qaigyaq)
□ Harbor porpoise (mangaq)
□ Sitka black-tailed deer (pekaaq)
□ Brown bear (laq-laq)
□ Mountain goat (sepaaq)
□ Beaver (shniq)
□ Moose

The 2013 Delta Sound Connections is proudly

SPONSORED
BY
the following generous organizations and businesses:

Photos (right): The Prince William Sound Science Center
connects citizens to their home bioregion through quality
hands-on research and education. Photos by PWSSC staff.

Get involved. Support local science.

MAJOR DONORS

We need your help to continue planning, developing
and delivering our education and research programs.
Consider joining the PWS Science Center as a
member and start making a difference today.

YES! I want to become a member at the
following level:

$1500+
Gulf Watch Alaska
$1000+
American Seafoods Company
Herring Research & Monitoring
PWS Oil Spill Recovery Institute
Alaska Ocean Observing System
$500+
Cordova Telephone Cooperative
Cordova Wireless Communications
Meacham Foundation

$200+
Auklet Charter Services
Marine Exchange of Alaska
Stan Stephens Cruises
North Gulf Oceanic Society

$100+
Whittier Marine Charters
CR/PWS Marketing Association
Bayside Storage
First National Bank Alaska
Native Village of Eyak

$25+
Copper River Watershed Project
Pangaea Adventures

Join online using
PayPal at pwssc.org
or mail this form
and a check to:
PWSSC
PO Box 705
Cordova, AK 99574

___ Up to $50
___ $51-$99
___ $100-$249
___ $250-$499
___ $500-$999
___ $1000-$4,999
___ $5000-$9,999
___ $10,000+

Copepod
Razor Clam
Halibut
Bald Eagle
King Crab
Brown Bear
Humpback
Northern Lights

Name
Address
Email
Phone
The PWSSC is a 501(c)(3) nonprofit research and education organization based in Cordova, AK

DELTA SOUND CONNECTIONS is brought to you by the Prince William Sound Science Center.
PAGE 20 													DELTA

SOUND CONNECTIONS 2013 ©

