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Chinook, or king, salmon are the largest and least 
abundant of the Pacific salmon species found in 
Southeastern Alaska (Southeast) (Fig 1). Most chinook 
salmon harvested in Southeast marine waters come 
from rivers in British Columbia, Washington, and 
Oregon (Orsi and Jaenicke 1996). Chinook that 
frequent Alaska marine waters outside of Southeast, 
especially in the very northern part of the Pacific 
Ocean and the Bering Sea, are of Alaskan origin 
(Armstrong 1996). 
 

 
FIG 1. Adult Chinook salmon in southeastern Alaska. 
(John Schoen) 
 

Historically, chinook salmon were much more 
abundant in Southeast. At one time, freshwater systems 
like the Columbia River in Washington and Oregon 
had spawning runs of or exceeding 1 million to 2 
million fish every year. Chinook from the Columbia 
River were once particularly abundant in Southeast, 
but these runs were severely reduced by a host of 
environmental problems. 

Compared with other salmon, chinooks spawn in a 
limited number of the streams and rivers that empty 
into marine waters of Southeast. Fewer than 40 
watersheds in Southeast support spawning populations 
of chinook salmon, and most of these fish have 
spawned in the Canadian portions of the rivers (Heard 
et al. 1995). 

Most chinook salmon stocks in Southeast are 
referred to as “stream-type” (age 1) because they spend 
one year in fresh water before migrating to sea. Most 
chinook salmon from the Situk River near Yakutat are 
“ocean-type” (age 0)—fish that migrate to sea during 
their first year without spending a winter in fresh water 
(Thedinga et al. 1998). Unlike chinook salmon in other 
Alaskan rivers, those in the Situk River attain sufficient 
size in their first summer to migrate to sea as age-0 
smolts (Johnson et al. 1992, Thedinga et al. 1998). The 
only other river in Alaska with an apparent emigration 
of substantial numbers of age-0 chinook smolts is the 
Deshka River in Southcentral Alaska (Delaney et al. 
1982). 

An adult chinook salmon is characterized by small 
black spots on its tail lobes, and black gums 
(Mecklenberg et al. 2002). At sea, it is bluish green on 
the back, silver on the sides, and white on the belly. At 
spawning, chinooks turn red to copper to almost black.  

Because of its large size and fighting capabilities, 
chinook is the salmon most sought after and prized by 
sportfishers. In 2003, more than 209,000 residents and 
visitors bought king salmon stamps to fish for chinooks 
in Alaska. 

The state angling record for chinook salmon is 97 lb 
4 oz (44 kg), and a 126-lb (57-kg) chinook was caught 
in a fish trap in 1949 near Petersburg.  
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STATUS IN SOUTHEASTERN ALASKA 
Distribution 

Spawning stocks of chinook are found on the east 
coast of Asia from northern Hokkaido in Japan to the 
Anadyr River in Russia, and on the west coast of North 
America from central California to Kotzebue Sound, 
Alaska (Healey 1991).  

Among the fewer than 40 watersheds that support 
spawning populations of chinooks in Southeast, the 
largest are the Taku, Stikine, and Alsek rivers (Heard 
et al. 1995) (Fig 2). These rivers originate in the 
Canadian provinces of British Columbia and the 
Yukon Territory, where the subarctic climate is drier 
and colder than the temperate maritime climate of 
Southeast. Most spawning in these rivers occurs in 
Canada. 
 

 
FIG 2. Distribution map of Chinook salmon spawning areas 
in southeastern Alaska. 
 

The other mainland coast streams supporting 
spawning chinook populations are shorter (generally 
less than 31 mi [50 km]). Many produce only a few 
hundred spawners annually (Heard et al. 1995).  

Only three naturally occurring stocks of chinook 
salmon have been found on islands in Southeast. All 
are on Admiralty Island (Armstrong and Hermans 
2004). 
Abundance 

Heard et al. (1995) provided the following statistics: 
Annual spawning escapements of chinook salmon into 
all systems in Southeast averaged 76,271 fish during 
1991-1993. Major systems (with greater than 10,000 
spawners) were the Alsek, Taku, and Stikine rivers. 
Medium systems (with between 1,500 and 10,000 
spawners) included Andrew Creek and Blossom, 
Chickamin, Keta, Situk and Unuk rivers. Minor 
systems (with fewer than 1,500 spawners) included 
systems such as King Salmon River on Admiralty 
Island. 

Baker et al. (1996) identified 63 chinook salmon 
spawning locations in Southeast. The escapement 
trends for 31 of these locations (those with enough data 
to be evaluated) were increasing for 11 (36%), stable 
for 19 (61%), and declining for 1 (3%). None was in 
precipitous decline. Anecdotal reports suggest that as 
many as four small chinook stocks in Southeast may be 
extirpated (Halupka et al. 2000).  
Taxonomic Considerations  

Halupka et al. (2000) analyzed the biological 
characteristics of chinook salmon stocks in Southeast 
and concluded that the following stocks had distinctive 
characteristics: 

● Situk River chinooks compose the only stock in 
Southeast that exhibits an age-0, ocean-type, juvenile 
life history and is only one of two stocks documented 
in Alaska.  

● King Salmon River, Wheeler Creek, and 
Greens Creek chinooks are the only naturally 
occurring stocks known on islands in the region. The 
King Salmon River stock has a distinctively early run 
timing. The fish may enter fresh water ready to spawn 
immediately, and some may spawn in tidally 
influenced areas. These characteristics may be unique 
among Southeast chinook salmon stocks.  

● Tahini River chinook have an unusual allozyme 
frequency indicating they are related to chinook stocks 
from southern British Columbia and Washington. 
Limited data also suggest that these fish have 
distinctively large young of the year and, after 
migrating to sea, may feed for prolonged periods in 
Lynn Canal and Icy Strait.  
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Significance to the Region and Tongass National 
Forest  

Chinook salmon in Southeast are important to 
residents and visitors alike. The 2004 all-gear chinook 
harvest of 474,000 fish was the largest harvest of this 
species since 1953. At $1.62 per pound, these fish had 
an ex-vessel value of $11.5 million (Alaska 
Department of Fish and Game [ADF&G] 2004a). In 
2003, sportfishers harvested an estimated 73,000 
chinook salmon (ADF&G 2004b) and sport fishing 
brought substantial income and employment to the 
region. In 2002, Southeast residents took more than 
1,800 chinook salmon for subsistence and personal use 
(K. Monagle, ADF&G, personal communication 
2004). 

Orsi and Jaenicke (1996) identified the importance 
of marine waters of Southeast as a nursery and feeding 
area for chinook salmon stocks originating between 
Oregon and Southeast, a range of 1,125 mi (1,800 km). 
These marine waters are also important to residents of 
Southeast because chinook are the only salmon caught 
in inside waters during the winter. 
Special Management or Conservation 
Designations 

The chinook in King Salmon River and Wheeler 
Creek on Admiralty Island are unique island genetic 
stocks and have been designated as Sensitive Species 
by the U.S. Forest Service (Armstrong and Hermans 
2004). U.S. Forest Service Sensitive Species are “those 
plant and animal species identified by the Regional 
Forester for which population viability is a concern on 
National Forest System lands within the Region. A 
viability concern is evidenced by either a significant 
current or predicted downward trend in population 
numbers or density, or a significant current or 
predicted downward trend in habitat capability that 
would reduce a species’ existing distribution.” (U.S. 
Forest Service 1997) 

Some chinook stocks from Washington, Idaho, and 
Oregon, whose members may be taken incidentally in 
Southeast fisheries, have been listed as Threatened 
Species under the U.S. Endangered Species Act. These 
include the Snake River fall chinook salmon, the lower 
Columbia River chinook salmon, and the upper 
Willamette River chinook salmon. The Snake River 
fall chinook salmon is also listed as a State of Alaska 
Species of Special Concern (Armstrong and Hermans 
2004).  

HABITAT RELATIONSHIPS  
Chinook spawn in relatively few rivers compared to 

most other species of Pacific salmon, probably because 
their spawning requirements are more exacting. 
Chinook, like other salmon, tend to spawn only in 
areas that have a good flow of subsurface water 
through the gravel. Because chinook salmon spawners 
are larger than spawners of most other salmon, they 
select rivers with larger gravel, faster stream flow, and 
a good supply of dissolved oxygen for their larger eggs 
(ADF&G 2002) (Fig 3). 
 

 
FIG 3. The Taku River south of Juneau is a major spawning 
river for Chinook salmon as they migrate upstream into 
Canadian waters where most spawning takes place. The big 
mainland transboundary rivers are fast flowing and have 
large coarse gravel that Chinook salmon seek out for 
spawning habitat. (John Schoen) 

IMPLICATIONS FOR CONSERVATION 
Threats to Habitat 

Compared to other species of salmon in Southeast, 
the characteristics of large body size, small population 
numbers, and restricted habitat use make chinook 
salmon more susceptible to endangerment or local 
extinction. In the Pacific Northwest, for example, 64 
populations of chinook salmon (more than any other 
species of salmon) are considered at risk of extinction 
(Nehlsen et al. 1991). 

The sparsely scattered chinook populations of 
Southeast can also be threatened by unusual natural 
events such as landslides or “galloping” glaciers. If 
Hubbard Glacier, for example, were to dam Russell 
Fjord, water would inundate the present Situk River 
basin and dramatically alter the physical characteristics 
of the river (Thedinga et al 1993). Glacial movements 
also could block the main channels of the Taku and 
Alsek rivers, disrupting chinook populations (Halupka 
et al. 2000). 
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In general, there has not been significant human 
disturbance in most Southeast watersheds that support 
chinook salmon (Halupka et al. 2000). However, 
anecdotal reports suggest that logging in the Bradfield 
River drainage during the 1950s may have contributed 
to a temporary decline in the river’s chinook stocks 
(Halupka et al. 2000). Most chinook stocks in 
Southeast rivers appear to be stable or increasing 
(Baker et al. 1996).  

Because many chinook spawn in Canada, there is 
concern that activities beyond the control of Alaskans 
could significantly affect local fisheries. For example, 
acid mine drainage from the former Tulsequah Chief 
mine in British Columbia flows into the transboundary 
Taku River and its tributary the Tulsequah River. 
Proposed reopening of the mine, if done without proper 
environmental safeguards, threatens chinook salmon in 
the Taku River and the multimillion-dollar Taku River 
fishery near Juneau (Southeast Alaska Conservation 
Council 2004). 
Alteration of Wild Stocks 

There is some risk that the release of hatchery-
reared chinook into Southeast waters could disrupt or 
alter native stocks. Such effects are possible because 
the coupling of smoltification and imprinting with 
seaward migration may be necessary for precise 
homing. Releases of hatchery fish that disrupt or 
circumvent the coupling of these processes may reduce 
homing ability (Hard and Heard 1999). For example, 
when Heard et al. (1995) examined 40,762 adults in 
eight wild chinook salmon systems during 1979-1993, 
they found only 123 hatchery-origin fish (0.3%); 
however, in the Farragut River, hatchery strays 
exceeded 8% of adults examined, and in one year they 
represented 26% of adults sampled. Such deleterious 
interactions between hatchery stocks of chinook 
salmon in Southeast have been found to be minimal 
(Heard et al. 1995). 
Threat of Overfishing 

Historically the population of chinook salmon in the 
marine waters of Southeast has decreased overall. 
Various fisheries probably have contributed to 
declining runs of chinook salmon. However, loss and 
deterioration of natural habitats because of 
industrialization, urbanization, other land-use practices, 
and, especially, the damming of rivers in southern parts 
of the range (i.e., the Pacific Northwest) are thought to 
be the main factors in the coastwide decline of many 
stocks (Heard et al. 1995). Because both commercial 
and sportfishers in Southeast depend largely on these 

outside stocks (i.e., from British Columbia and the 
Pacific Northwest), a continued decline of these stocks 
could be devastating to commercial and sport fisheries 
in Southeast. 
Conservation Considerations 

Five considerations seem most important for 
conserving healthy populations of chinook salmon in 
Southeast: 

● Maintain protection of the limited number of 
watersheds suitable for chinook salmon runs; 

● Control logging, mining, and other human 
impacts on habitat to avoid decimation of stocks that 
has occurred on the West Coast south of Southeast; 

● Continue to develop international cooperation on 
habitat protection for transboundary river stocks; 

● Further monitor straying patterns in Southeast 
hatchery chinook salmon to (1) document interactions 
with wild populations and (2) identify aquacultural 
practices that reduce risks to natural salmon 
populations posed by straying; and 

● Recognize the importance of the marine waters of 
Southeast as a nursery and feeding area for chinooks 
originating from Canada and from other U.S. states. 
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Chum salmon may be sensitive to changes in 

streams that result from timber harvest, especially any 
changes in water flow, temperature, or sedimentation 
(Murphy 1985, Holtby et al. 1989, Scrivener and 
Brownlee 1989). Because of large-scale hatchery 
releases of chums, detection of declines in the wild 
stocks may be difficult or obscured (Halupka et al. 
2000).  

Chum salmon have the widest geographical 
distribution of all Pacific salmon (Fig 1). They are 
found from Korea to the Siberian Arctic and from 
California to the Alaskan and Canadian Arctic. 
Biologists estimate that chum salmon have a greater 
biomass than any other Pacific salmon species—
upwards of 50% of the annual biomass of all salmon 
and well more than 1 million tons in some years (Salo 
1991). Chum salmon young go to sea soon after emerging 

from the gravel. After spending several months close to 
shore, they disperse to the open ocean, where they are 
found in water as deep as 200 ft (61 m). After 3 to 5 
years at sea, chum salmon return to spawn in their natal 
streams.  

 

 

Chum salmon adults have no distinct black spots. 
Their gill rakers are smooth, fairly short, stout, widely 
spaced, and fewer than 30 (Mecklenberg et al. 2002). 
At sea, chums are metallic greenish blue on top and 
silver below. At spawning, they have vertical bars of 
green and purple on their sides and white-tipped anal 
and pelvic fins. Females have single dark horizontal 
bands along the sides. Juvenile chum salmon have 6 to 
14 narrow, short parr marks above the lateral line. FIG 1. Adult chum salmon in spawning coloration. (John 

Schoen) The state angling record for chum salmon is 32 lb 
(14.5 kg), but most chums weigh between 7 and 18 lb 
(3 and 8 kg). 

 
Chum salmon (also called dog salmon) are of 

special interest in Southeastern Alaska (Southeast) 
because they provide the commercial fishery with the 
second highest catch in numbers and value of all 
salmon harvested. Because of their abundance and 
large size, chum salmon are also important for 
subsistence and provide valuable food for a variety of 
other animals.  

STATUS IN SOUTHEASTERN ALASKA 
Distribution 

In Alaska, chum salmon can be found in all coastal 
and offshore waters, but their numbers are limited 
along the Arctic coast (Armstrong 1996). They spawn 
in coastal streams from intertidal areas to 2,000 mi 
(3,200 km) upstream in the Yukon River drainage. 
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In Southeast, chum salmon are abundant and 
widespread (Fig 2). They inhabit more than 3,000 
streams in the region and have 2 population types: 
summer chum populations that spawn primarily in 
mainland or northern-island drainages, and fall 
populations that spawn in ground-water fed streams 
primarily in southern-island drainages (Halupka et al. 
2000). 
 

 
FIG 2. Distribution map of known chum salmon spawning 
streams in southeastern Alaska. 
 

Chum salmon stocks are distributed more densely 
and evenly in southern Southeast than in northern 
Southeast (Halupka et al. 2000). In the Yakutat region, 
only the East Alsek and Italio rivers support significant 
numbers of chum salmon. In the rest of Southeast, only 
the Stikine and Taku rivers support transboundary 
populations of chum salmon (Halupka et al. 2000).  
Abundance  

In a few rivers in Southeast, escapements of chum 
salmon have been quite large through the years. The 
Chilkat River run of chum salmon is the largest in the 
region and usually averages more than 54,000 fish a 
year (Halupka et al. 2000). Escapements of chum 

salmon into Fish Creek near Hyder have numbered 
more than 60,000 in some years (Armstrong and 
Hermans 2004). Disappearance Creek on southern 
Prince of Wales Island has had a mean escapement 
count of 26,336 fish, and a mean escapement of nearly 
16,000 chum salmon was counted at Harding River 
near Bradfield Canal (Halupka et al. 2000). 

Some stocks appear to be declining, however. 
When Baker et al. (1996) evaluated escapement trends 
beginning in 1960, they found that 8 stocks (18% of 
those studied) were increasing, 27 (60%) were stable, 9 
(20%) were declining, and 1 (2%) was in precipitous 
decline. 

In a later study, Halupka et al. (2000) evaluated 
escapement trends for 433 chum salmon stocks in 
Southeast for the years 1960 through 1993. They found 
that, though escapement trends for 12 of these stocks 
had increased significantly, trends for 41 stocks were 
significantly declining. Although 41 is a relatively 
small proportion (9.5%) of the stocks evaluated, the 
figure represents the highest percentage of decline 
among all salmon species in the region. 

In the study by Halupka et al. (2000), clusters of 
declining stocks were located on Prince of Wales 
Island, in Petrof Bay on Kuiu Island, and in Seymour 
Canal on Admiralty Island. Seven of the declining 
stocks were from streams on Chichagof Island. Five of 
the stocks that were increasing were in Cholmondeley 
Sound. The remainder were scattered throughout 
Southeast. 
Taxonomic Considerations  

Halupka et al. (2000) analyzed the biological 
characteristics of chum salmon stocks in Southeast and 
concluded that the following stocks had distinctive 
characteristics: 

● The Chilkat River stock has late run timing, a 
large population size, and is an important resource for 
wildlife. 

● The Herman Creek stock has a genetic affinity to 
populations in central British Columbia and may 
exhibit subpopulation genetic structure. Significant 
declines in size and age were detected in this stock. 

● The Port Real Marina stock has a genetic 
affinity to Queen Charlotte Island stocks, as well as 
other Prince of Wales Island stocks. 

● The Lover’s Cove Creek stock has unusual allele 
frequencies, but no other stocks in its geographic area 
were sampled. Further genetic sampling of northern 
Southeast stocks is required.  
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Of special interest are the chum salmon from Fish 
Creek near Hyder, which are thought to be the largest 
chum salmon in North America. Biologists have found 
several chums weighing more than 38 lb (17 kg) there. 
The average weight of chums from the creek is about 
20 lb (9 kg), twice the average weight of chums 
elsewhere (Armstrong and Hermans 2004).  
Significance to the Region and Tongass National 
Forest  

One exceptionally late run of chum salmon has 
become world famous. In the Chilkat River near 
Haines, upwellings of warm water keep portions of the 
river ice-free throughout the winter. Large numbers of 
chum salmon spawn here in October and November 
and provide food for a phenomenal gathering of bald 
eagles (Haliaeetus leucocephalus) that numbers up to 
3,500 at a time (Armstrong 1996). According to 
Hansen (1987), the strength of the late chum run in the 
Chilkat Valley may influence the reproductive success 
of bald eagles over a wide geographic area. In 1982, 
the State of Alaska recognized the importance of the 
eagles, the salmon, and their surrounding habitat by 
establishing the 48,000-acre Alaska Chilkat Bald Eagle 
Preserve to protect them (Fig 3). 
 

 
FIG 3. Chilkat River draining into upper Lynn Canal near 
Haines has warm upwellings and a later run of chum salmon 
that attracts thousands of bald eagles. In recognition of this 
unique salmon-eagle system, the State of Alaska 
established the Chilkat River Bald Eagle Preserve in 1982. 
(John Schoen) 

 
Throughout Southeast, chum salmon is a major 

food for bears because of the abundance and large size 
of the species. In addition, spent chums provide a 
valuable food source for bald eagles. Chum salmon fry 
in fresh water are important food for young coho 
salmon (Oncorhynchus kisutch), Dolly Varden 
(Salvelinus malma), cutthroat trout (O. clarki), rainbow 

trout (O. mykiss), sculpins, mergansers (Mergus 
merganser), and belted kingfishers (Ceryle alcyon) 
(Armstrong 1996). 

Gende et al. (2004) quantified the energy and 
mineral composition (nitrogen and phosphorous) of 
live chums, their eggs, and their carcasses and 
determined where those nutrients went in the 
watershed. They found that bears removed nearly 50% 
of the salmon-derived nutrients and energy from the 
stream by capturing salmon and dragging the carcasses 
from the water. Much of the salmon biomass was made 
available to riparian scavengers because bears only 
partially consumed the fish. 

In 2004, commercial fisheries in Southeast 
harvested 11.2 million chum salmon. The ex-vessel 
value of the chum harvest at 16 cents a pound was 
$14.6 million. That value is 25% of the value of all 
salmon harvested in Southeast, and second only to the 
value of the commercial coho catch for that year 
(Alaska Department of Fish and Game [ADF&G] 
2004a). 

In 2003, sportfishers harvested an estimated 21,000 
chum salmon (ADF&G 2004b). In 2002, more than 
1,800 chum salmon were reported taken for 
subsistence or personal use (K. Monagle, ADF&G, 
personal communication 2004). 

Since the early 1970s, hatchery production has 
doubled the biomass of salmon in the North Pacific 
Ocean. Chum salmon harvests in Southeast are near 
historical levels largely because of hatchery production 
(EVOS Trustee Council 2002).  

Special Management or Conservation Designations  
     The chum salmon from Fish Creek near Hyder have 
been designated as a Sensitive Species by the U.S. 
Forest Service because of their large size (Armstrong 
and Hermans 2004). 
     Chum salmon stocks of southern Southeast and 
northern British Columbia, particularly those in 
Portland Canal, have been designated as Stocks of 
Special Concern by the U.S./Canada Pacific Salmon 
Treaty (Halupka et al. 2000). 

HABITAT RELATIONSHIPS  
In general, early-run chum salmon spawn in the 

main stems of streams and late-run spawners seek out 
spring water that has more favorable temperatures 
through the winter (Salo 1991). The importance of 
these spring areas extends to the wildlife that use chum 
salmon at a critical time when other salmon species are 

      Southeast Alaska Conservation Assessment - Chapter 8.3                                                                                                                          Page 3 



not available. The late fall run of salmon in the Chilkat 
River is a prime example of this relationship. 

In Southeast, chum salmon typically spawn in the 
lower 125 mi (200 km) of rivers, sometimes using the 
intertidal zone (Halupka et al. 2000). The chums seem 
to be unable or reluctant to surmount barriers, and this 
limits the stream habitat they use (Hale et al. 1985). 
Chums also seem to prefer spawning where upwelling 
occurs or just above areas of turbulent flow (Salo 
1991).  

River and stream estuaries are very important for 
young chum salmon. The timing of entry of juvenile 
chum salmon into sea water is commonly correlated 
with the warming of nearshore waters and the 
accompanying plankton blooms (Salo 1991). Chum 
salmon smolts typically remain in estuaries for one to 
several months, feeding extensively and growing 
rapidly (Mason 1974, Healey 1980). 
IMPLICATIONS FOR CONSERVATION 

According to Halupka et al. (2000), two factors that 
could contribute to declining abundance in chum 
salmon in Southeast are logging practices that result in 
increased sediment loads in spawning streams and 
large-scale enhancement activities that may contribute 
to overexploitation of wild stocks. Several of the 
declining populations they reported were in areas of 
intensive timber harvest. In a study on the effects of 
logging at Carnation Creek in British Columbia, 
Scrivener and Brownlee (1989) found that after 
logging, survival of chum salmon up to the time of 
emergence from the gravel declined from 22.2% to 
11.5%. 

On the other hand, several other chum salmon 
stocks in Southeast have declined for no apparent 
reason. In the analysis by Halupka et al. (2000), 14 
declining chum salmon stocks spawned in drainages 
with minimal human disturbance to their habitat 
(wilderness areas, roadless areas, and national parks 
and preserves).  

Halupka et al. (2000) also suggest that large-scale 
enhancement activities can contribute to 
overexploitation of wild stocks. They wrote: 

A few hatcheries in the region can 
produce enormous numbers of chum 
salmon fry and correspondingly large 
returns of mostly unmarked adults, 
which cannot be identified as hatchery 
fish in mixed stock fisheries. For those 
relying on harvest statistics to assess the 
health of a fish resource, the success of 

enhancement efforts has the potential to 
obscure widespread declines in wild 
stocks. 

Hatcheries in Southeast now mark the majority of 
chum salmon fry that are released by using the thermal 
otolith (inner ear bone) mark. Therefore, the 
contribution of hatchery fish to the chum salmon 
fisheries is now being assessed. The problem of wild 
stocks being intercepted during the harvest of hatchery 
returns still exists, however. 

One alarming trend was the decrease in size and age 
at maturity for some chum salmon stocks from 1980 to 
mid-1990s, as reported by Helle and Hoffman (1998). 
This trend appeared to be associated with a major 
ocean climate regime shift in the North Pacific Ocean 
that occurred in 1976-77. Two populations of chum 
salmon studied declined significantly in size at 
maturity starting in about 1980 (Helle and Hoffman 
1998). Four-year-old males declined in weight by 
about 46% between the early 1970s and the early 
1990s. As growth decreased during these years, mean 
age at maturity increased; therefore, salmon were older 
before they spawned. The authors and others 
hypothesize that decreased size could be caused by 
changes in oceanographic conditions, increased 
population density, or other factors. Because 
reproductive success is positively related to body size, 
smaller size could result in lower survival of chum 
salmon stocks (Helle and Hoffman 1998). Since the 
mid-1990s, however, size at maturity and population 
abundance have increased, possibly indicating another 
change in the North Pacific Ocean (Helle and Hoffman 
1998). 

Several considerations seem most important for 
conserving healthy populations of chum salmon in 
Southeast: 

● Develop research to establish baseline data on 
habitat condition and spawner abundance to determine 
status of populations and changes in size of fish at 
maturity; 

● Employ conservative management practices for 
known threats such as logging and large-scale 
enhancement activities; and 

● Explore the potential importance of streams 
associated with karst (i.e., limestone substrate) for 
certain populations of chum salmon (for example, 
Disappearance Creek and Kook Lake Creek, 
mentioned in Halupka et al. 2000). 
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Coho Salmon 
(Oncorhynchus kisutch) 
 

Robert H. Armstrong and Marge Hermans 
 
 
 

 
Coho, or silver, salmon may be the most successful of 
all salmon species, even though fewer coho than most 
other salmon species spawn in Alaska’s fresh waters. 
Although this species is less abundant, spawning coho 
and their young seem to be in almost every accessible 
body of fresh water within their range. 

Successful habitation of small coastal streams is 
related to aggressiveness and determination of coho to 
reach small headwater creeks and tributaries to spawn 
and rear. The adult coho seems to overcome obstacles 
that stop other salmon in their upstream journeys. Coho 
can leap vertically more than 6 ft (1.8 m). They also 
migrate during fall floods, when water levels are higher 
and most other species have ceased spawning. FIG 1. Adult coho salmon. (Bob Armstrong) 

 An adult coho salmon can be identified by the small 
black spots on its body dorsally and laterally, and on 
the upper lobe of its caudal fin (Fig 1). The gums at the 
base of its teeth and lower jaw are white (Mecklenberg 
et al. 2002). At sea, a coho has a dark metallic back, 
silver sides, and silver belly. At spawning, males have 
green backs and red on the sides; females are bronze to 
reddish on the sides. Juvenile coho have white on the 
leading edge of the dorsal and anal fins, and all fins 
may be tinted orange. The state angling record for coho 
salmon is 26 lb (12 kg), but most adults weigh from 7-
12 lb (3.2-5.5 kg). 

(Southeast), coho salmon typically spawn in short, 
coastal streams. 

STATUS IN SOUTHEASTERN ALASKA  
Distribution  

In Alaska, coho salmon occur in coastal salt water 
from Southeast to Point Hope on the Chukchi Sea, in 
streams and rivers of all sizes, and in lakes and beaver 
ponds. Some travel more than 1,200 mi (1,920 km) up 
the Yukon River (Armstrong 1996). In Southeast, coho 
salmon spawn in nearly 4,000 watercourses, including 
the headwaters of transboundary rivers in British 
Columbia and the Yukon Territory (Alaska 
Department of Fish and Game [ADF&G] 1994) (Fig 
2). Almost all bodies of water that have access from 
the sea and are capable of supporting fish have coho 
salmon in them. 

Coho smolts migrate to sea usually after 1 to 4 
years in freshwater streams and lakes. In streams, they 
prefer glides and pool habitats with cover and 
generally avoid fast riffles. In salt water, they gradually 
move offshore and travel within major current systems 
(Mecklenberg et al. 2002). Mature adults return to 
spawn after about 6 to 18 months at sea. About 85% 
return to their natal streams. In Southeastern Alaska  

 

      Southeast Alaska Conservation Assessment - Chapter 8.4                                                                                                                          Page 1 



Baker et al. (1996) identified 2,371 coho salmon 
spawning locations in Southeast, and 72 locations (3%) 
had enough escapement data for evaluation. 
Escapement trends were increasing for 12 locations 
(16.5%), stable for 56 (78%), and declining for 4 
(5.5%). None was in precipitous decline. According to 
Halupka et al. (2000), most coho stocks have stable 
escapement trends, with nine (7%) showing significant 
increases and seven (5.4%) showing significant 
declines from 1960-1992. 

 

Special Taxonomic Considerations 
Halupka et al. (2000) found that Redoubt Lake and 

the Tsiu-Tsivat river system support clearly distinctive 
coho stocks, and 16 additional stocks may have 
distinctive characteristics. They wrote:  

Studies of coho salmon stocks in 
British Columbia have established 
several heritable morphologic, 
physiological, and behavioral 
differences between interior and coastal 
stocks. Similar patterns for these 
biological characteristics may occur in 
Southeast stocks. Interior spawning 
stocks that pass through Southeast 
represent important components of 
regional coho salmon diversity. FIG 2. Distribution map of coho salmon spawning streams in 

southeastern Alaska. 
Significance to the Region and Tongass National 
Forest  

 

Abundance 
In 2004, commercial fisheries in Southeast 

harvested more than 3 million coho salmon. The ex-
vessel value of the coho harvest at an average 75 cents 
per pound was more than $16 million. This commercial 
fishing income is higher than the income produced by 
any other commercial salmon fishery in Southeast 
(ADF&G 2004a). 

Halupka et al. (2000) observed the following during 
an analysis of the population status of coho salmon in 
Southeast: 

● About 2,000 coho salmon stocks in Southeast are 
found in small to medium streams. Coho populations in 
these systems tend to consist of fewer than 1,000 
spawners and often fewer than 200 spawners. 

In 2003, sportfishers harvested nearly 323,000 coho 
salmon in Southeast—4 times more fish than any other 
species of salmon (ADF&G 2004b). In 2002, more 
than 3,000 cohos were taken for subsistence and 
personal use in Southeast, ranking the species second 
only to sockeye in popularity of salmon species in 
these fisheries (K. Monagle, ADF&G, personal 
communication 2004). 

● Coho populations found in drainages containing 
lakes are characterized by spawning escapements of 
between 1,000 and 8,000 individuals. Coho salmon 
inhabit about 200 lake-containing drainages.  

● Coho populations in large rivers may support the 
greatest number of spawners, although good data for 
these systems are lacking. The Tsiu-Tsivat river system 
west of Yakutat may support the largest population in 
the region, with total in-river returns of more than 
100,000 individuals reported historically. 

Coho salmon typically spawn later than other 
species of salmon. They enter fresh water in September 
and October, and most spawning takes place in late 
October and November (Halupka et al. 2000). 
Therefore, these late-running stocks are available to 
feed other animals after fish from earlier stocks have 
disappeared. In addition, coho carcasses may become 

Since 1960, annual commercial fishery harvests of 
coho salmon have ranged from 400,000 in 1960 to 5.7 
million in 1994, and harvests have been increasing 
since the 1970s (Clark 1995).  
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frozen as streams ice over, often making them 
available to wildlife during mid-winter thaws and even 
into spring (Armstrong 1996). 
Special Management or Conservation 
Designations 

Several fish viewing sites have been developed by 
the U.S. Forest Service in cooperation with other 
agencies and private companies. Sites that include 
viewing of coho salmon are Lunch Creek in Settlers 
Cove State Park north of Ketchikan and the fish 
viewing platform at Rio Roberts Creek Bridge near 
Thorne Bay. 

FIG 3. The Kadashan River on Chichagof Island is an 
important coho spawning and rearing stream. (John Schoen) HABITAT RELATIONSHIPS  
 Probably the most limiting factor on the number of 

coho salmon produced from streams in Southeast is 
good winter habitat—both amount and type—for 
young cohos, which live in fresh water for one to four 
years before heading to sea. In winter, the numbers of 
juvenile coho salmon in streams are reduced 
substantially from their numbers in summer. Most of 
this reduction occurs early in autumn with the onset of 
the first heavy rains increasing stream flow. 

cause high rates of egg or juvenile 
mortality, all contribute to the 
heightened potential for declines in 
small stream stocks. 

Any increase of hatchery coho salmon production 
could also threaten wild stocks and should be closely 
monitored. 

Removal of the forest canopy by logging can 
increase coho fry abundance in summer by increasing 
primary production (Holtby 1988); however, this 
positive effect can be nullified by reduced winter 
habitat that can lead to substantial mortality, as shown 
by Murphy et al. (1986). Thedinga et al. (1989) found 
that even though summer density of coho salmon fry 
was greater in both clear-cut streams and those with 
buffer zones than it was in old-growth streams, pre-
smolts in later winter were less abundant in clear cuts 
than in old growth and were most dense in buffered 
streams. Short-term increases in fry production after 
clear cutting may also be nullified by the long-term 
decreases in production caused by increased shading 
by a dense second-growth canopy in later successional 
stages. Winter habitat is frequently a bottleneck in 
freshwater production of coho salmon smolts, and clear 
cutting without buffer zones can be detrimental to fish 
survival (Heifetz et al. 1986).  

Stream sections containing adequate winter habitat 
in the form of deep pools, log jams, and undercut 
banks with tree roots and debris lose fewer fish during 
freshets and maintain higher numbers of coho in winter 
than sections without these habitat characteristics 
(Tschaplinkski and Hartman 1983). In a study of 
winter habitat of young coho in Southeast, Heifetz et 
al. (1986) found that most wintering coho salmon 
occupied deep pools with cover such as upturned tree 
roots, accumulations of logs, and cobble substrate. In 
winter, the fish did not use riffles, glides, and pools 
without cover. Most of these pools (73%) were formed 
by large organic debris (Fig 3). 

IMPLICATIONS FOR CONSERVATION 
Halupka et al. (2000) noted that although small to 

medium streams without lakes produce roughly 60% of 
the annual return of coho salmon to Southeast, 
production of juveniles in those streams is highly 
variable over time. They wrote:  

Two other logging-related factors also affect 
salmon survival: sedimentation and stream debris. 
Increased sedimentation from logging may decrease 
the survival rate for salmon eggs and yolk-sac fry 
before emergence. At Carnation Creek in British 
Columbia, for example, Scrivener and Brownlee 
(1989) found that following logging, survival to 
emergence of coho salmon declined from 29.1% to 
16.4%.  

These small stream stocks are 
considered most susceptible to 
population declines (Elliott and Kuntz 
1988). Small escapements caused by 
poor ocean survival or overharvest, or 
both, combined with the relative 
instability of stream habitats, which can 
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In the long run, clear-cut logging typically reduces 
the amount of large woody debris in streams, which 
reduces the crucial winter habitat available for juvenile 
coho. Murphy and Koski (1989) reviewed the input 
and depletion of large woody debris in streams and 
concluded: 

● Large woody debris (LWD) is an integral part of 
streams in forested watersheds and provides structure 
to the stream ecosystem and important habitat for 
salmonids (Bisson et al. 1987). Timber harvest in 
streamside zones can adversely affect salmonids by 
disturbing or removing LWD (Murphy et al. 1986, 
Bisson et al. 1987). Even when LWD is left 
undisturbed during logging, it declines over time after 
logging because second-growth forest provides 
insufficient new debris to replace the LWD that decays 
or washes downstream (Grette 1985, Andrus et al. 
1988, Heimann 1988). 

● Depletion of large woody debris has important 
consequences for fish populations. Abundance of 
juvenile salmonids in a stream often is directly related 
to the amount of LWD (Murphy et al. 1986, Bisson et 
al. 1987); debris removal reduces populations of 
juvenile salmonids (Dolloff 1986, Elliott 1986). Adult 
salmonids use the large pools formed by LWD for 
resting cover and the gravel retained by LWD for 
spawning (Bisson et al. 1987). Some likely long-term 
consequences of reduced LWD are (1) decreased 
production of salmonids, (2) reduced biological 
productivity in general, and (3) increased transfer of 
sediment from headwaters to downstream areas 
(Swanson et al. 1976). 

Water quality is a key factor in maintaining high-
quality spawning and rearing habitat for coho. The 
harmful long-term effects of clear-cut logging on coho 
salmon probably negate any positive short-term effects.  

Halupka et al. (2000) suggest three considerations 
that seem most important for conserving healthy stocks 
of coho salmon in Southeast: lack of sufficient 
information, disruption of habitat, and potentially 
negative effects from hatchery production. They wrote: 

Existing data suggested the wild 
coho salmon resource in the region is in 
stable condition. Lack of sufficient 
information is the most pervasive risk 
factor threatening sustainable 
management of coho salmon stocks in 
the region. Additional risk factors 
include habitat disruption of watersheds 
associated with natural resource 

extraction and urbanization, and the 
potentially negative effects of increasing 
artificial enhancement on wild stocks. 

Maintaining adequate buffer strips along streams is 
probably the single most important thing that can be 
done to protect coho salmon habitat during clear-cut 
logging and other forms of development. 
Unfortunately, because coho salmon utilize most of the 
small tributaries in watersheds, buffer strip 
maintenance can be difficult. The Alaska Region of the 
National Marine Fisheries Service, recognizing the 
importance of large woody debris to salmonid habitat, 
issued a policy statement in 1988 advocating the 
protection of riparian habitat through the retention of 
buffer strips not less than 100 ft (30 m) wide along all 
anadromous fish streams and their tributaries (Murphy 
and Koski 1989). 

Thedinga et al. (1989) further stressed the 
importance of buffer strips in the following statement: 

The ultimate measure of the effects 
of timber harvest on coho salmon is the 
density and size of smolts produced and 
their emigration timing. Increased fry 
density and size in summer are negated 
in winter if rearing habitat is inadequate 
and smolt size is insufficient for marine 
survival. Protection of stream habitat by 
buffer strips allows a high proportion of 
large fry in summer ample overwinter 
habitat. If high densities of presmolts 
can be maintained through winter and 
migration timing can be preserved, then 
smolt production will be enhanced. 
Thus, in summer and winter, buffer 
strips protect stream habitat and can 
enhance freshwater coho salmon 
production. 

Secondly, Halupka et al. (2000) point out: 
Artificial enhancement of salmon 

stocks through hatcheries has the 
potential to adversely affect natural runs 
via overexploitation (artificially raising 
the number of harvestable fish, followed 
by increased harvests that take both 
hatchery and natural runs) and genetic 
introgression [introduction of genes] 
from hatchery stock to wild runs… 

The effects of habitat degradation, artificial 
enhancement, and overexploitation are synergistic and 
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can lead to rapid decline of productivity of wild stocks, 
as they did in the Pacific Northwest. 

For a further summary of the effects of logging on 
salmon in Southeast, see Hall et al. 2004. 
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(Oncorhynchus gorbuscha) 
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Pink salmon—also called humpbacks and humpies—
are the most abundant Pacific salmon in North 
America and Asia. They are also the most abundant 
salmon species in Southeastern Alaska (Southeast). A 
number of rivers and streams in Southeast have mean 
annual escapements of more than 100,000 pink salmon, 
and many more pinks than other salmon are caught 
commercially. Because of their great numbers and 
widespread distribution, pink salmon are also a critical 
source of food for wildlife such as bears and eagles. 

 
Pink salmon also have the simplest and shortest life 

cycle of all salmon. Upon emerging from the gravel, a 
young pink migrates quickly to sea, grows rapidly for 
18 months, then returns to its river of origin to spawn 
and die (Armstrong 1996). Pink salmon are unusual in 
that they have even-year and odd-year populations that 
may differ considerably in numbers. These even- and 
odd-year runs are genetically separated with 
observable though minor morphological differences 
(Mecklenberg et al. 2002). 

FIG 1. Adult male pink salmon in spawning condition in 
southeastern Alaska. (John Schoen) 
 
occasionally found west of the Bering Strait 
(Armstrong 1996). 

Halupka et al. (2000) stated that Southeast is near 
the center of the North American distribution of pink 
salmon; consequently, populations are numerous, well 
distributed, and often large. Pink salmon inhabit more 
than 3,000 streams in Southeast (Alaska Department of 
Fish and Game [ADF&G] 1994) (Fig 2). They tend to 
spawn in smaller streams, although some Southeast 
rivers may contain large numbers of pinks (Heard 
1991). 

An adult pink salmon can be identified by the large, 
black, oval spots on the tail (Mecklenberg et al. 2002). 
At sea, it is bright steely blue on top and silvery on the 
sides. At spawning, the male is brown to black above 
with a white belly and large hump; the female is olive 
green with dusky patches above and a light-colored 
belly (Fig 1). Juvenile pink salmon lack parr marks. 
Adults average about 4 lb (1.8 kg). 

The only large transboundary population of pink 
salmon with a mean annual escapement of 100,000 fish 
is in the Taku River drainage, where spawning occurs 
primarily in the Nakina River (McGregor and Clark 
1990). 

STATUS IN SOUTHEASTERN ALASKA 
Distribution  

Pink salmon occur throughout the North Pacific 
Ocean and the Bering Sea. They spawn in streams 
along all coastal areas of Alaska, but are only 
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FIG 2. Distribution map of pink salmon spawning streams in 
southeastern Alaska. 

Abundance 
In the early 1990s, the annual commercial catches 

of pink salmon exceeded 30 million fish (Hofmeister 
1994). In 2003, commercial fisheries in Southeast 
harvested more than 52 million pink salmon, 4 times as 
many fish as any other species of salmon (ADF&G 
2004a).  

Because pink salmon occur in more than 3,000 
streams in Southeast and the species has genetically 
distinct even-year and odd-year runs, the region has 
6,000 populations of pink salmon (Halupka et al. 
2000). At least 200 of these populations have mean 
escapements that exceed 10,000 fish (ADF&G 1994).  

The following rivers and streams in Southeast have 
mean annual escapements of more than 100,000 pink 
salmon: Humpback Creek, Wilson River, Klawock 
River, Anan Creek, Nutkwa Creek, and Staney Creek, 
all in southern Southeast. Rivers and streams with 
fewer but significant annual mean escapements of 
between 60,000 and 100,000 fish annually include the 
Chuck River, Sanborn Creek, Situk River, Red Bluff 

Bay, Rusty River, Nakina River, Deep Bay, and 
Lisianski River, all in northern Southeast (Halupka et 
al. 2000). Many of these systems in southern and 
northern Southeast have sometimes had much larger 
escapements than the means indicate. A single system 
may have between 200,000 and 700,000 fish in a single 
year.  

When Halupka et al. (2000) evaluated the 
escapement trends of 1,334 pink salmon stocks in 
Southeast, they found that more than 18% were 
significantly increasing while only 2% were declining. 
Eighty percent of the stocks were considered stable. 

Baker et al. (1996) also evaluated the abundance 
trends of pink salmon in Southeast. Looking at 752 
spawning aggregations, the authors found that 163 
(42%) odd-year spawning aggregates were increasing, 
218 (56%) were stable, and 8 (2%) were declining. 
None was in precipitous decline. They found that 137 
(38%) even-year spawning aggregates were increasing, 
211 (58%) were stable, 14 (4%) were declining, and 1 
(<1%) was in precipitous decline. 

Halupka et al. (2000) concluded that the 
predominantly positive trend in pink salmon 
escapements could be attributed to several factors, 
including the following: 

● ADF&G efforts to rebuild pink salmon stocks; 
● Favorable ocean conditions and winter 

temperatures from 1980 through 1990; and  
● The generally pristine quality of spawning habitat 

in Southeast. 
Taxonomic Considerations 

Many streams populated by pink salmon in 
Southeast are short coastal streams (Noll et al. 2001). 
Consequently, in maximizing productivity 
opportunities, pink salmon may exhibit more gene 
flow, or straying, than occurs in other Pacific salmon. 
The estimated straying for pink salmon that spawn in 
intertidal areas is higher than for pinks that spawn 
farther upstream (Thedinga et al. 2000). 

Because the species has a 2-year life cycle, pink 
salmon runs in odd- and even-numbered years are 
genetically separated, demonstrating observable though 
minor morphological differences (Mecklenberg et al. 
2002). Extreme northern and southern pink salmon 
stocks also can be distinguished by genetic differences 
(Gharrett et al. 1990). 
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Significance to the Region and Tongass National 
Forest  

Spawning pink salmon provide food for many 
creatures in Southeast. Because they are so numerous 
and widespread, pink salmon are especially important 
to bears. Consumption of pink salmon helps bears 
build important fat stores needed to carry them through 
hibernation (Willson et al. 1998). Studies have shown 
that the carrying capacity of bears increases where 
salmon are available. Observed bear populations have 
been as much as 80 times denser in coastal areas, 
where salmon are abundant, than in interior areas 
(Miller et al. 1997, Hilderbrand et al. 1999). 

FIG 3. Pink salmon, which spawn in many small streams, are 
an important food resource for bears and other wildlife in 
southeastern Alaska. In this photo from Admiralty Island, 
brown bears are fishing for pink salmon in intertidal areas at 
low tide. (John Schoen) 

Pink salmon are important to bald eagles 
(Haliaeetus leucocephalus) because the fish are small 
enough to be carried to the nest at a time when the 
eaglets are the largest and hungriest. Also, pink salmon 
are usually available when most young eagles leave the 
nest, about mid-August. Dead and dying pink salmon 
provide ready sources of nourishment for young 
eagles, which are inept at obtaining live fish and are 
learning to feed on their own (Armstrong and Hermans 
2004). 

 
origin. Only in two of nine Alaskan fishing areas 
examined did the percentage from Alaskan stocks 
sometimes drop below 75%. The percentage of 
Alaskan pink salmon taken in Canadian fisheries was 
also substantial, but it varied more among areas and 
years of tagging than in Alaska. The percentage of 
Alaskan pink salmon taken in Canada was generally 
greatest in areas adjoining Alaska. 

A host of other fish feed on young pink salmon. 
Examples are coho salmon (Oncorhynchus kisutch) 
smolts, Dolly Varden (Salvelinus malma), at least three 
species of sculpin (Mortensen et al. 2000), and 
cutthroat trout (Oncorhynchus clarki). 

Special Management/Conservation Designations  
The U.S. Forest Service and other agencies have 

designated a number of sites in Southeast as viewing 
areas for spawning pink salmon. These sites include 
Indian River footbridge in Sitka National Historic 
Park, Starrigavin Creek near Sitka, and Wrangell-Anan 
Creek wildlife viewing area, where black bears (Ursus 
americanus) (and a few brown bears [Ursus arctos]) 
concentrate because of pink salmon spawning runs. 

Gende et al. (2004) quantified the energy and 
mineral composition (nitrogen and phosophorous) of 
live pinks as well as their eggs and carcasses. They 
found that bears removed nearly 50% of the salmon-
derived nutrients and energy from the stream by 
capturing salmon and dragging the carcasses from the 
stream. Much of the pink salmon biomass was made 
available to riparian scavengers because bears only 
partially consumed the fish (Fig 3). HABITAT RELATIONSHIPS  

In 2003, the value of the commercial pink salmon 
harvest in Southeast exceeded $18 million (based on an 
ex vessel price of 10 cents per pound) (ADF&G 
2004a). That same year, sportfishers harvested an 
estimated 74,000 pink salmon (ADF&G 2004b). In 
2002, more than 2,800 pink salmon were taken for 
subsistence and personal use (K. Monagle, ADF&G, 
personal communication 2004). 

Because pink salmon young go to sea almost 
immediately after emerging from the gravel, the type 
and condition of their spawning beds are their most 
important freshwater habitat requirements. Heard 
(1991) noted the following observations about 
spawning beds. Pink salmon choose areas with fairly 
uniform gravel in both small and large streams for 
spawning. Usually these spawning beds are located in 
riffles with clean gravel or along stream borders 
between pools and riffles in shallow water with 
moderate to fast currents (Fig 4). In large rivers, pinks 
may spawn in discrete sections of main channels or in 
tributary channels. They avoid spawning in quiet deep 

A study by Pella et al. (1993) demonstrates the 
importance of pink salmon produced from systems in 
Southeast to the commercial salmon fishery. The study 
found that throughout the fishing season most pink 
salmon in nearly all Alaskan fisheries were of Alaskan 
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water, in pools, in areas with a slow current, and over 
heavily silted or mud-covered streambeds. 
 

A mixed school of pink and chum salmon are moving FIG 4. 
upstream to spawn in this small stream system in 
southeastern Alaska. 
 

In contrast to Prince William Sound, spawning in 
the intertidal zone in Southeast is estimated to 
represent less than 20% of pink salmon spawning 
(Heard 1991). 

Heard (1991) summarized the habitat requirements 
of pink salmon eggs and alevins as follows:  

Fertilized eggs begin their 5- to 8-
month period of embryonic 
development and growth in intragravel 
interstices. To survive successfully, the 
eggs, alevins, and pre-emergent fry must 
first be protected from freezing, 
desiccation, streambed scouring or 
shifting, mechanical injury, and 
predators. Water surrounding them must 
be non-toxic and of sufficient quality 
and quantity to provide basic 
requirements of suitable temperatures, 
adequate supply of oxygen, and removal 
of waste materials. Collectively, these 
requirements are, on average, only 
partially met even under the most 
favorable natural conditions. Overall 
freshwater survival of pink salmon from 
egg to alevin, even in highly productive 
streams, commonly reaches only 10%-
20%, and at times is as low as about 1%. 

Certain types of nearshore areas in Southeast are 
also extremely important to the well-being and early 
growth of juvenile pink salmon. Heard (1991) noted 
that young pink salmon used specific nursery areas for 
feeding during their first weeks in salt water. These 

nursery areas were located along irregular shorelines 
with complex eddies, which in some areas 
continuously replenished the nursery with zooplankton 
and provided shelter from wind-generated waves and 
currents and from strong tidal currents. 

IMPLICATIONS FOR CONSERVATION 
High mortality of pre-spawning pink salmon in 

Southeast occurs occasionally during periods of low 
precipitation and low stream flow with accompanying 
high stream temperatures and low dissolved oxygen. 
This mortality tends to occur in small drainages at low 
elevations with little buffering by lakes or ponds, and 
sometimes in confined intertidal systems with 
restricted tidal exchange (Murphy 1985, Pentec 
Environmental, Inc. 1991). Because these types of 
drainages are often favored for logging, maintaining 
forested buffer zones along them is important in 
reducing pink salmon mortality (Halupka et al. 2000). 

The effects of large-scale hatchery production on 
pink salmon is also a concern in Southeast. Large-scale 
straying by hatchery stocks could have a detrimental 
effect on wild pink salmon populations by reducing 
genetic diversity (Gharrett and Smoker 1993). Also, as 
Halupka et al. (2000) pointed out, “Large, early returns 
of hatchery fish could provide an erroneous impression 
of a strong run, if the hatchery fish are not 
distinguishable from wild populations.” 

Halupka et al. (2000) added that currently pink 
salmon are produced on a large scale by three 
hatcheries in Southeast. “Production from these 
hatcheries make [sic] important contributions to local 
fisheries but a relatively minor contribution (<10 
percent) to the total commercial catch of pink salmon 
throughout the region,” observed the authors. Their 
study did not attempt to document the operations of 
several small-scale pink salmon hatcheries in the 
region. 

Size variation in adults also appears to be important 
among pink salmon populations because it increases 
the ability of the species to deal with environmental 
factors (Smoker et al. 1994). The selectivity of 
commercial fisheries and ocean ranching programs can 
reduce size variation. Effects of decreases in size 
variation may not be rapid or even immediately 
discernible before potential harm is done (Smoker et al. 
1994). 

The low percentage (~2%) of declining pink salmon 
stocks in Southeast suggests that pink salmon 
populations are not currently at risk in the region. 
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Halupka et al. (2000) stated that factors such as the 
following could contribute to future declines: 
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and H.R. Carlson. 1990. Preliminary report on genetic diversity of 
southern Southeastern pink salmon populations. NWAFC Processed 
Report 90-03. National Marine Fisheries Service. 

● Pre-spawning mortality;  
● Egg and alevin mortality associated with changed 

hydrologic and thermal regimes of streams in logged 
watersheds; and  Halupka, Karl C., Mason D. Bryant, Mary F. Willson, and Fred H. 

Everest. 2000. Biological characteristics and population status of 
anadromous salmon in Southeast. General Technical Report PNW-
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● An ongoing decline in pink salmon body size that 
could reduce productivity. 

Five considerations seem most important for 
maintaining healthy populations of pink salmon in 
Southeast: 

Heard, W.R. 1991. Life history of pink salmon (Oncorhynchus 
gorbuscha). Pages 119-230 in C. Groot and L. Margolis, editors. 
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(Oncorhynchus nerka) 
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Sockeye, or red, salmon exhibit more variety in their 
life history than other Pacific salmon. Most 
populations are closely tied to lakes where they may 
spawn along lake shores or in lake outlets or inlets 
(Armstrong 1996). The young sockeye typically spend 
1 or more growing seasons in these nursery lakes 
before migrating to sea. They usually stay near shore 
during the day. At night, they move offshore, near the 
surface, where they feed on insects and zooplankton 
that migrate from the lake depths to the surface at 
night.  

There are a few exceptions among lake-type 
sockeye. Some populations or a portion of some 
populations do not use lakes as nursery areas and 
migrate to sea as young of the year (the same year as 
hatching) (Heifetz et al. 1989, Thedinga et al. 1993, 
Rice 1994). Also, some populations rear in rivers, 
rather than lakes, for one year (Rice 1994, Murphy et 
al. 1997). At least two systems in Southeastern Alaska 
(Southeast), the Taku and Stikine rivers, produce all 
three types of sockeye salmon—lake type, 0-age 
stream type, and stream-rearing type (Rice 1994).  

Sockeye salmon are typically anadromous, but 
some, over geologic time, have become land-locked 
and live their entire life cycle in fresh water 
(Armstrong 1996). These land-locked sockeye salmon 
are called “kokanee.” The presence of kokanee in some 
Southeast lakes accounts for production of trophy-
sized cutthroat trout (Oncorhynchus clarki) and Dolly 
Varden (Salvelinus malma), which prey on the young 
kokanee. 

Sockeye salmon adults are distinguished by having 
no distinct black spots on their back or fins. If black 
spots are present, they are smaller than the pupil of the 

eye and limited to lobes of the caudal fin or irregular 
marks on the dorsal fin. Sockeyes have gill rakers that 
are long, slender, serrated, closely set, and usually 
numbering 30 or more (Mecklenberg et al 2002). At 
sea, sockeye salmon are blue-black on the top of the 
head and back and have silvery sides. At spawning 
they have green heads and bright red bodies (Fig 1). 
Juveniles have 8 to 14 elliptical to oval parr marks. 
 

 
FIG 1. Adult sockeye salmon, also called red salmon, in 
summer-fall spawning coloration. (John Schoen) 
 

The state angling record is 16 lb (7.3 kg), but most 
sockeye weigh from 4-8 lb (1.8-3.6 kg). 

Sockeye salmon are important in Southeast 
commercial and sport fisheries and are the salmon 
most harvested for subsistence and personal use. They 
also serve as food for wildlife. When large numbers die 
after spawning, they help distribute nutrients between 
marine and terrestrial ecosystems.  
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STATUS IN SOUTHEASTERN ALASKA 
Distribution 

In Alaska, sockeye salmon occur from Southeast 
north to Kotzebue Sound. Found primarily in the North 
Pacific Ocean and the Bering Sea, they also occur in 
limited numbers in the Chukchi and Beaufort seas 
(Armstrong 1996). About 200 populations, or stocks, 
of sockeye salmon have been found in Southeast (Fig 
2). They are distributed fairly evenly throughout the 
region (Halupka et al. 2000). 
 

 
FIG 2. Distribution map of known sockeye salmon spawning 
streams and lakes in southeastern Alaska. 
 
Abundance  

Sockeye salmon are the third most abundant salmon 
after pinks and chums (Burgner 1991), but fewer 
sockeye than other salmon, except chinooks 
(Oncorhynchus tshawytscha), are taken in commercial 
fisheries (Alaska Department of Fish and Game 
[ADF&G] 2004a).  

Halupka et al. (2000) evaluated the escapement 
trends of sockeye salmon in Southeast for the period 
1960 through 1992. Of the 107 stocks with sufficient 
information, four (4%) were significantly increasing, 

10 (9%) were declining significantly, and the rest (93, 
or 87%) were considered to be stable. 

Baker et al. (1996) evaluated the escapement trends 
for 26 spawning aggregations in Southeast and 
concluded that one (4%) was increasing, 24 (92%) 
were stable, and one (4%) was declining. None was in 
precipitous decline. The long-term mean annual 
escapement of these 26 spawning aggregates was 7,212 
fish and ranged from 100 to 79,590 fish per year. 
Taxonomic Considerations  

Guthrie et al. (1994) observed substantial 
divergence among sockeye salmon collected from 52 
Southeast stocks, which is consistent with what is 
known about the accurate homing of sockeye salmon. 
They identified 3 geographic groupings that differed 
genetically. These groups corresponded to the southern 
inside waters; the far southeastern islands, including 
Prince of Wales Island; and inside waters of northern 
and central Southeast.  

Halupka et al. (2000) determined that a number of 
sockeye salmon stocks in Southeast had distinctive 
biological characteristics:  

● Leask Lake—high proportions of age 2.2 
individuals of both sexes in escapements. 

● McDonald Lake (Hatchery Creek)—large 
population size (possibly artificially maintained by 
lake fertilization), high proportion of stream spawners, 
and possibly two stocks present. 

● Karta River—distinctively large age 1.2 males. 
This stock is near or at the top of the size distribution 
for all other sex and age classes. Sex ratio skewed in 
favor of males. 

● Luck Lake—reverse sexual size difference and 
high level of sexual difference in mean saltwater age 
(MSWA) (high jack proportion). 

● Kah Sheets Lake—high level of sexual difference 
in mean freshwater age (MFWA) (females remain in 
fresh water longer). 

● Petersburg Lake—high level of sexual difference 
in MSWA (high proportion of jacks). 

● Hackett River—river-type stock with a sex ratio 
skewed toward males. 

● Auke Lake—high proportions of age 2.3 females 
in escapements and a declining population. 

● Ford Arm Lake—lake-type stock with a sex ratio 
skewed toward females. 

● Chilkat Lake—large population size, 2 separate 
stocks probably present, and prolonged run duration. 

● East Alsek River—high proportion of age 0.2 
individuals in escapements of this distinctively large 
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sea-type stock (mean escapements greater than 30,000 
fish). 

● Situk River—large population size and lake-, 
river-, and sea-type life histories all in the same 
system. 

● Lost River—high level of sexual difference in 
MFWA (males remain in fresh water longer) and high 
proportion of age 0.2 females in escapements. 

The following stocks also had unusual genetic 
characteristics:  

● Tahltan Lake (interior lake in the Stikine River 
drainage)—may produce smaller eggs than other 
Stikine stocks (Craig 1985). 

● Sitkoh Lake—only Chichagof Island stock 
included in the analysis. 

● Klukshu Lake (interior lake in the Alsek River 
drainage)—clusters with southern British Columbia 
stocks. 
Significance to the Region and Tongass National 
Forest  

In 2004, commercial fisheries in Southeast 
harvested nearly 2 million sockeye salmon. The ex-
vessel value of the sockeye harvest at 69 cents per 
pound was more than $8 million (ADF&G 2004a). In 
2003, sportfishers harvested some 27,000 sockeye 
salmon in Southeast (ADF&G 2004b). In 2002, more 
than 48,000 sockeye salmon were harvested for 
subsistence and personal use. That figure is 15 times as 
many as any other species of salmon (K. Monagle, 
ADF&G, personal communication 2004). 

FIG 3. Lake Eva on northeastern Baranof Island is an 
important spawning area for sockeye salmon. (John Schoen) 

HABITAT RELATIONSHIPS  
Lakes in Southeast that are accessible from the sea 

are undoubtedly of special importance to the region’s 
sockeye salmon, especially for the rearing of young 
sockeye before their migration to sea (Fig 3). In lakes, 
the young feed extensively on zooplankton, and in 
most lakes, sockeye are the predominant fish species 
utilizing this food resource (Burgner 1991). 

Returning sockeye salmon can also be a significant 
nutrient source to their nursery lakes (Kline 1993). The 
salmon release nutrients through excretion and 
decomposition of spawned-out fish. As with other 
salmon species, the spawned-out carcasses of sockeye 
salmon provide food for a wide variety of birds and 
mammals. 

Characteristically, sockeye spawning areas are 
adjacent to lake-rearing areas. In this aspect, the 
sockeye salmon differs from the other Pacific salmon 
species in Southeast, which normally do not depend on 
lake rearing during the juvenile stage (Burgner 1991). 
Also, sockeye salmon are the only salmon species to 
spawn extensively in shoal beach areas along lake 
shores, typically in areas of upwelling groundwater 
that provide circulation through the nest (Burgner 
1991).  

Kokanee, or land-locked sockeye, are the primary 
reason why some lakes in Southeast produce trophy-
size cutthroat trout and Dolly Varden. Apparently, 
feeding on kokanee allows these fish to grow larger 
than fish in lakes without kokanee.  
Special Management or Conservation 
Designations  

The U.S. Forest Service has established salmon 
viewing areas and life history displays along Steep 
Creek near Mendenhall Glacier in Juneau primarily 
because of the sockeye salmon run. Sockeye can also 
be viewed at Nine Mile Bridge and Tawah Creek near 
Yakutat (Armstrong 1996). 

IMPLICATIONS FOR CONSERVATION 
The overall status of sockeye populations in 

Southeast is good, but Halupka et al. (2000) pointed 
out at least four potential risks: 
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● Increased demand for this commercially valuable 
species; 

● Over-exploitation of small, artificially enhanced, 
or weak stocks in mixed-stock fisheries; 

● Heavy and poorly monitored subsistence harvests; 
and 

● Lack of adequate information about small 
populations.  

Halpuka et al. (2000) also wrote, “The potential for 
the Hubbard Glacier to block Russell Fjord and divert 
its water through the channel of the Situk River is a 
unique risk factor. Most sea-type sockeye that spawn in 
the Situk system use the Old Situk River, the channel 
that would be most heavily affected by flooding 
(Thedinga and others 1993).” 

Three considerations seem most important for 
conserving healthy populations of sockeye salmon in 
Southeast: 

● Identify and protect lakes that support populations 
of sockeye salmon and kokanee;  

● Identify and protect the few sockeye salmon 
populations that do not use lakes as nursery areas; and 

● Recognize the importance of genetic diversity in 
sockeye populations identified as having distinctive 
biological characteristics. 
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