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Fig. 1. Pink salmon index streams in Southeast Alaska, grouped by subregion. These 714 streams are surveyed and indexed
for adult spawning escapements by the Alaska Department of Fish and Game (ADFG) and represent approximately 25% of the
2,500+ streams in the region that support pink salmon. Also shown are localities of the Southeast Alaska Coastal Monitoring
(SECM) stations where seaward migrating juvenile salmon are sampled, and the Auke Creek Research Station (ACRS) where
wild pink salmon fry outmigrants and subsequent returning adults are monitored.
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Pink salmon in Southeast Alaska (SEAK) originate from
some 2,500 stream systems distributed throughout this
temperate rainforest region of Alaska (Fig. 1). The region is
interspersed with islands, mountains, estuaries, fjords, and
channels that discharge water to the Gulf of Alaska (GOA).
Pink salmon occur in nearly every stream in SEAK and local
returns are typically driven by numerous small to medium
sized runs, rather than one or two major producers in each
geographic subregion. Annual commercial harvests of pink
salmon in SEAK vary considerably, having ranged from 3 to
95 million fish since 1960 (Fig. 2). Moreover, since the mid1980s, harvest and spawning escapements of pink salmon
have reached historic high levels. During this time, annual
commercial harvests of pink salmon averaged 44 million
fish; over three times the average harvest of 14 million
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Fig. 2. Annual harvest of wild and hatchery-produced pink salmon in Southeast
Alaska, 1960–2013.
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the commercial harvest reached a historical high, over 95
million pink salmon were harvested, worth an ex-vessel
value of USD $125 million. Furthermore, of the 0.67 billion
metric tons of fish biomass harvested in all Alaska coastal
and ocean fisheries in the GOA in 2013, the SEAK pink
salmon harvest component represented 21%, whereas the
total Alaska pink salmon aggregate harvest represented
46% (Fig. 4).

Fig. 3. Purse seining in Southeast Alaska is the most common commercial
fishing method for pink salmon. A record harvest of 95 million fish occurred in
the region in 2013.
Photo credit: Southeast Alaska Seiners Association used with permission

fish from 1960 to 1984. Furthermore, approximately 97
percent of pink salmon production in SEAK originates
from wild stocks. Monitoring this important aggregate
of pink salmon stocks gives insight to factors responsible
for variable salmon production along the eastern Pacific
Rim such as the influence of climate change on ecosystem
dynamics.
The social, economic, and ecological importance of
pink salmon to the SEAK region is substantial. Commercial
fishing is a primary socio-economic driver in SEAK and
pink salmon are typically one of the most valuable salmon
species in the commercial salmon harvest. The majority
of pink salmon harvested in SEAK commercial fisheries
are taken by purse seine gear (96%), with smaller portions
harvested by drift gillnet and troll gear (Fig. 3). From
2001 to 2013, the ex-vessel value of the SEAK commercial
pink salmon harvest averaged approximately USD $42
million, commanding the highest value of any other
salmon species in nearly half the years. In 2013, when

page 14 | NPAFC Newsletter No. 36 | July 2014

Beyond commercial fisheries, pink salmon also
contribute to sport fisheries in the region and provide
numerous opportunities for tourists and Alaska residents
to view high densities of salmon, bears, and other wildlife
(Fig. 5). Pink salmon returns to natal streams of SEAK also
provide important annual sources of marine nutrients
to terrestrial ecosystems. Therefore, maintaining the
sustainability of the pink salmon resource and accurately
assessing year class strength prior to upcoming fisheries is
vital to the region.
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Fig. 4. Proportional biomass of pink salmon relative to total Alaska commercial
fish landings (673,479 metric tons) in the Gulf of Alaska (GOA) and coastal
waters in 2013: 46% from all pink salmon stocks and 21% from Southeast
Alaska (SEAK) pink salmon stocks. Data sources: National Marine Fisheries
Service GOA catch report and individual fishing quota (IFQ) landings, and Alaska
Department of Fish and Game commercial salmon and herring harvests.

Ocean Monitoring
Historically, pink salmon returns to SEAK have been
notoriously difficult to predict and assess due to their
discrete two-year cycle and lack of leading indicator
information. Because early ocean conditions affect pink
salmon year class strength, NOAA’s Auke Bay Laboratories
initiated the Southeast Alaska Coastal Monitoring (SECM)
project in 1997 to help identify biophysical factors
associated with seaward migrating salmon. From May until
August each year, researchers collaborate on monthly SECM
surveys to collect juvenile pink salmon and associated
ecological metrics. This sampling occurs along a primary
seaward migration corridor in SEAK leading out into the
GOA and northward along the Alaska Coastal Current (Fig.
1). Coastal ocean data collected from the 17-year SECM
time series has been used to assess juvenile pink salmon
abundance and habitat utilization, as well as their trophic
interactions and responses to climate change (Fig. 6).
Fig. 5. Pink salmon adults provide marine-based nutrients to terrestrial
ecosystems and enhance wildlife in Southeast Alaska.
Photo credit: Andrew Piston, ADFG
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Fig. 6. Researchers of the Southeast Alaska Coastal Monitoring project study juvenile salmon at sea with surface trawls and oceanographic instruments and examine diet and
plankton samples.
Photo credit: Emily Fergusson, Molly Sturdevant, Joe Orsi, NOAA Fisheries
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The pre-season SECM pink salmon data are also shared
with the Alaska Department of Fish and Game (ADFG) to
fine tune their salmon forecast. The monitoring of SEAK
pink salmon stocks also has implications for coastwide
Pacific Rim production. For example, favorable 2012 ocean
conditions prior to the record SEAK pink salmon returns in
2013 coincided with large pink salmon returns northward
in Prince William Sound, southcentral Alaska, as well as in
other regions.
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Fig. 7. Relationship of juvenile abundance (peak CPUE in June or July) in SECM
surveys and adult harvest (millions) six months later, 1998-2013 (top panel). Track
record of pink salmon pre-season forecast models and actual harvest, 2004-2013
(bottom panel).

A high profile outcome of the SECM research project
has been the ability to use coastal ocean metrics associated
with juvenile pink salmon to construct pre-season
pink salmon forecast models to benefit SEAK resource
stakeholders. These forecast models, based on juvenile
abundance and ecosystem metrics, have proven valuable to
anticipate harvest occurring approximately 12 months later
(Fig. 7). Accuracy of the pre-season SECM forecasts have
been within 7% of harvest in eight of the past 10 years. The
ecosystem metrics associated with pink salmon forecasting
also apply to other species in SEAK. For example, high
abundance years of juvenile pink salmon also coincide
with the ensuing productivity of coho (adult harvest) and
Chinook salmon (age -.1 immature abundance in June and
stock-specific survivals of hatchery and wild stocks).
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Harvest and Escapement Monitoring
Pink salmon stocks in SEAK are currently managed
by ADFG through extensive in-season monitoring of
harvests, fishing effort, and developing escapements. Test
fisheries are also used in several migratory corridors in
central and northern SEAK and sex ratio data collected
from the commercial catch is incorporated into weekly
in-season pink salmon forecasts. Because pink salmon
production is broadly dispersed in SEAK, in-season
assessment of escapements has been based on aerial
observation. Prior to making decisions about fishing effort,
experienced fishery managers fly over many miles of pink
salmon spawning habitat and assess whether adequate
numbers of salmon are present, and whether the timing
of the escapement is consistent with previous patterns.
Although the managers fly these surveys to assess inseason abundance and make management decisions,
a numerical summary of their visual impressions about
salmon abundance is retained as one of the most important
indicators of salmon abundance and management success.
Peak annual aerial survey counts of a set of over 700
streams in the region are used to generate an annual
escapement measure, or “index” of abundance, upon
which escapement goals are based.
Escapement goals for pink salmon in SEAK are based
on peak aerial survey counts of aggregates of streams in
three broad subregions: Southern Southeast, Northern
Southeast Inside, and Northern Southeast Outside (Fig.
1). Marine tagging studies have demonstrated that SEAK
commercial fisheries in each subregion generally target
pink salmon stocks that ultimately spawn in that subregion.
SEAK has also been divided into 53 smaller “stock groups”
representing collections of streams supporting pink
salmon runs with similar migration routes and run timing
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that are managed as a unit and assumed to share similar
productivity and exploitation rates. For each managed
unit, returns are monitored over the duration of the run
to help ensure that escapement needs are met on a finer
scale throughout the region. If escapement management
targets are met, or projected to be achieved based on
in-season indicators, fishing effort and subsequent harvest
are increased to maximize use of the resource and to
ensure over escapement does not occur. Extremely large
escapements, particularly under warm or low water
conditions, can lead to pre-spawn die off and also the
superimposition of redds by fish spawning over existing
redds.

Freshwater Monitoring
Auke Creek is the only wild pink salmon stream
system that has been continuously monitored long term
for freshwater counts of fry and adults in SEAK. The Auke
Creek watershed, a small freshwater lake system covering
1,035 hectares, is situated in the northern region of SEAK
(Fig. 1). This site was originally used intermittently as a
hatchery from 1902 until 1951, then in 1979 a permanent
fish-counting weir was installed and it has since become
NOAA’s Auke Creek Research Station (ACRS). Each year
a downstream fry and smolt trap is installed in the lower
reach of Auke Creek in early March, then later in the year
an upstream weir is installed for counting adults from late
June through the end of October (Fig. 8). Researchers at
the fish counting weir have the capability to capture, mark,
or sample virtually all fish migrating between Auke Lake
and Auke Bay, including the smallest pink salmon fry. At
the ACRS, the abundance and phenology of all salmonids,
including pink salmon, have been monitored during their
periods of upstream and downstream migrations.

Fig. 8. The Auke Creek Research Station is near Juneau, Southeast Alaska, where downstream counts of pink salmon fry and
upstream counts of adults are monitored.
Photo credit: John Joyce, NOAA Fisheries
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Fig. 9. Changes in the phenology of downstream and upstream migration timing of
wild pink salmon at Auke Creek, Alaska, 1980-2013. The top panel shows trends
for earlier fry outmigrations and adult return migrations. The bottom panel shows
the compressed outmigration distribution of fry in 2013 compared to the average
distribution from 1980 to 2012.

One research component of ACRS is the study of
how pink salmon are adapting to a changing climate. In
particular, this research has documented shifts in the
phenology of pink salmon fry and adults in response to
climate. Pink salmon fry are out-migrating earlier and over
a compressed time period (Fig. 9). And nowadays adults
are returning to Auke Creek earlier, too. Furthermore,
in addition to phenology, other pink salmon-specific
metrics that are monitored include: fry production, marine
survival, genetics, and fish size. It is suspected that fish
have adapted to recent warming trends by favoring earlier
migration timing to and from salt water.
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Southeast Alaska pink salmon are currently at historic
high levels of abundance, however, continued research and
management are necessary in order to maintain resource
sustainability and maximize the benefits to resource
stakeholders. Pink salmon are a strong ecological and
economic component in the GOA ecosystem and Alaska
fisheries; therefore, maintaining the ability to construct
accurate pre-season forecast models to assess upcoming
returns is important, as well as monitoring adult spawning
escapements and critical freshwater life history phases.
The outline below summarizes key research and
management elements related to the biological monitoring
of Southeast Alaska pink salmon:
1. Continue ocean research time series (SECM)
• monitor monthly coastal habitat use, migration, and
abundance of juvenile salmon
• interpret trophic interactions of pink salmon
competitors, predators, prey species and understand
the influence of climate on oceanography, fish
growth, and energetics
• use time series of ecological indicators to provide
pre-season pink salmon forecasts
2. Efficient fisheries management (ADFG)
• continue to manage fisheries to ensure optimum
spawning escapements
• continue to provide for the maintenance of genetic
biodiversity of spawners by ensuring management
targets are met for the 46 actively managed stockgroups in the region
3. Maintain Auke Creek wild pink salmon stock monitoring
(ACRS)
• enumerate upstream adults and downstream fry
• determine shifts in phenology related to climate
change
• study stock-specific fitness of hatchery and wild
salmon
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