
 

 1 

PINK SALMON 

 Oncorhynchus gorbuscha  

 

Critical Concern or Extirpated. Status Score = 1.6 out of 5.0.  There are probably only one or 

two self-sustaining populations in California. It is highly likely of pink salmon will disappear 

from California streams, except as strays from northern populations, within the next 25-50 years, 

if they have not already.  

 

Description:  Pink salmon are the smallest of the Pacific salmon; adults are usually less than 60 

cm SL (2.5 kg). Maximum recorded length is 76 cm SL (6.3 kg). They are distinguished from 

other salmon species by black oval markings on the tail and back. The number of gill rakers is 

16-21 on the lower, first gill arch. The mouth is terminal with sharp teeth on jaws, vomer, 

palatines, and on the tongue. The dorsal fin has 10-16 complete rays, the anal fin, 13-19, the 

pectoral fins, 14-18, and the pelvic fins, 9-11. There are 147-198 scales along the lateral line. 

Branchiostegal rays number 10-15 on either side of the jaw. 

 Fresh marine-phase fish appear steel blue to blue-green on top, with white bellies and silvery 

sides. The back and sides have large black spots as do the adipose and caudal fins. Spawning 

males have a pronounced hump behind the head and the snout is greatly enlarged and hooked. 

The body color becomes darker as they mature, especially on the head and back. Reproductive 

females lack the conspicuous hump of the males and resemble trout in general body shape. Their 

sides are olive green, with long, dusky, vertical markings. Scales in mature pink salmon are 

deeply embedded. Juveniles in fresh water are small (mostly <40 mm TL) and lack parr marks, 

unlike all other salmon. 

 

Taxonomic Relationships:  This species was first described in 1792 by Johann J. Walbaum 

from the Kamchatka Peninsula in Russia. Nothing is known about the genetic identities of 

California fish or how they relate to more northern populations. However, biochemical 

differences have been observed among pink salmon stocks in different river systems in North 

America (Hard et al. 1996).  Russian workers also have noted genetic differences among stocks 

in different geographical areas (Omel'chenko and Vyalova 1990). Hard et al. (1996) state that the 

southernmost populations are in Puget Sound, Washington, and, with one exception, they only 

have spawning runs on odd years. These odd-year fish are regarded by NMFS as a distinct ESU 

which is supported in part by a hatchery on the Hood Canal. Presumably California fish are most 

closely related to members of this Washington ESU, although the presence of some even-year 

fish in California suggests that the relationships among ESUs may be complex. 

 

Life History:  The life history of pink salmon is well known, so this account briefly summarizes 

information in Scott and Crossman (1973), Heard (1991) and Moyle (2002). Pink salmon live for 

two years although occasionally three-year-old fish are reported. The adults move into fresh 

water between June and September and spawn from mid-July to late October, depending on the 

geographic location. Spawning in California has mainly been recorded in October (Fry 1967, C. 

Bell, ACoE, pers. comm. 2003) although mature fish have been found in California streams as 

early as August (Skiles et al. 2013). Most pink salmon spawn in the intertidal or lower reaches of 

streams and rivers, but upstream migrations of 100-700 km occur in some rivers. In 1891, several 

mature pink salmon were taken from the McCloud River, over 500 km from the ocean (Skiles et 

al. 2013). Spawning takes place in flowing water between 20 and 60 cm deep. Six redds in the 
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Russian River were excavated by females in shallow water, in fairly fine gravel (Fry 1967). For a 

description of spawning behavior see Heard (1991) and Moyle (2002).  While the redd area is 

typically defended by a large, dominant male, smaller, subordinate males may also contribute to 

spawning. 

 A female lays 1,200-1,900 eggs during the 3-5 day spawning period. Both males and 

females die after spawning. Embryos hatch after 4-6 months of incubation, which would mean in 

February and March in California. Alevins emerge a month or so later, after the yolk-sac has 

been absorbed. The 30-40 mm-long fry move downstream into the estuary as soon as they can 

swim, although M. Sparkman (CDFW, pers. comm. 2011) found a smolt that was 67 mm FL in 

Redwood Creek (Humboldt Co.).  Fry out-migration takes place at night and fish can reach the 

estuary in just one night. In the estuaries of larger rivers, they form large schools and may remain 

for several months before moving out to sea. Most juveniles do not feed in fresh water but in 

estuaries and the ocean, they consume small crustaceans and other invertebrates. As they grow 

larger, they feed increasingly on small fish, squid, and shrimp.  

 Pink salmon roam much of the North Pacific Ocean; tagged individuals have been captured 

2,700 km (1,700 mi) from where they were tagged (Omel'chenko and Vyalova 1990), suggesting 

many swim great distances in their short life spans. However, they generally return to their natal 

streams for spawning. The discrete two-year life span of pink salmon results in genetically 

distinct populations, even odd- and even-year spawning runs in the same river system. Odd and 

even-year runs, however, do not necessarily occur in all rivers used by pink salmon.  Fisheries in 

Washington and Oregon have caught significant numbers only in odd years, and in California 

most records of pink salmon are also for odd years (Hallock and Fry 1967), although Redwood 

Creek apparently has supported a small run on even-numbered years (Sparkman 2005). 

 

Habitat Requirements:  Spawning streams for pink salmon have shallow, riffle sections with 

small gravel substrates, where spawning takes place at depths of 30-100 cm and velocities of 30-

140 cm/sec (Heard 1991). Spawning can take place at temperatures ranging from 5 to 18°C but 

at the southern end of their range, spawning takes place in winter, when temperatures in coastal 

streams are generally <10°C. Incubation has been recorded at 3-15°C, with warmer temperatures 

shortening incubation time. Pink salmon fry head out to sea shortly after they emerge from the 

gravel and absorb their yolk sacs, generally spending less than a few days in fresh water if travel 

distances are short. Rearing temperatures are likely to be similar to incubation temperatures 

(Heard 1991).  

 Environmental tolerances have not been studied for California populations, but factors 

limiting their distribution and abundance in California are likely to be (1) temperatures >15°C 

for spawning and incubation, (2) intragravel dissolved oxygen in spawning areas of less than 

90% saturation, (3) current velocities over spawning areas of less than 30 cm/sec, (4) potential 

spawning areas dominated by sand and silt, rather than clean, coarse gravel, (5) water 

excessively turbid with silt, and (6) limited ocean access during spawning and fry outmigration 

periods (Heard 1991). 

 

Distribution:  In Asia, pink salmon are found in coastal streams from Korea through Japan to 

Siberia (Heard 1991). Along the Pacific coast of North America they spawn in streams from the 

MacKenzie River in the Yukon Territory (Canada) south along the coast of Alaska and British 

Columbia to California. Isolated oceanic records have been documented as far south as La Jolla 

(Hubbs 1946). However, the largest runs on the southernmost end of their range are in streams 
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tributary to Puget Sound (Hallock and Fry 1967, Hard et al. 1996).  Successful spawning by pink 

salmon has been recorded from Oregon streams and they are caught in small numbers in the 

commercial fishery off the Oregon coast (Hard et al. 1996).  

 There are a number of reports of pink salmon from California, from the 19th century to 

present, and from the Big Sur region to the Oregon border.  Most records are from odd years, 

perhaps reflecting a connection to the runs in Puget Sounds which are mostly in odd years. 

Unless otherwise indicated, the records discussed in the following paragraphs are from Skiles et 

al. (2013). 

 South of San Francisco Bay. The southernmost stream record of adult pink salmon is in Big 

Creek and its tributary Devils Creek, Monterey County, at the upper end of the Big Sur Coast. In 

September and October, 2011, three pink salmon were identified from the river. In August, 2011, 

four pink salmon adults were captured in the Salinas River, about 7 km up from the mouth. 

Snyder (1931) thought the Salinas River was the southern end of the pink salmon range, but did 

not provide any records of their occurrence there. However, small numbers have been reported 

from the San Lorenzo River, a bit further north (Scofield 1916).  

 Sacramento River. During the 1800s, pink salmon were reported in the Sacramento River, 

"... which it [sic] ascends in tolerable numbers in October" (Calif. Comm. of Fish. 1881, p. 54). 

During the 1930s, commercial fishermen on the Sacramento River reportedly captured a dozen 

or more pink salmon in some seasons (Hallock and Fry 1967). In the period 1949-1958, 38 pink 

salmon were recorded from the Sacramento River system; this included 12 fish from Coleman 

National Fish Hatchery, 4 in Mill Creek (Tehama Co.) and 3 at Nimbus Fish Hatchery on the 

American River (Hallock and Fry 1967). More recent occurrences of pink salmon have been 

infrequent. One was seen in the American River (T. Mills, CDFW, pers. comm. 1995) and three 

more (males) were taken on that river on separate occasions (R. Ducey, CDFW, pers. comm. 

1995). Regardless of the limited sightings, spawning does occur on occasion. Seven juvenile 

pink salmon were captured at the state J.E. Skinner Fish Protective Facility near Tracy in March 

1990 (D. McEwan, CDFW, pers. comm., 1990). Occasional pink salmon continue to be caught 

from the river and its tributaries, such as two that were caught in the Yuba River in September, 

2011 (D. Massa, unpubl. obs.).  

 Russian River. The first published report of pink salmon in the lower Russian River 

(Sonoma Co.) was a 1937 sighting by Taft (1938). Since then, there have been intermittent 

reports of their presence. In October, 1955, there was evidence of a small run, including 

observations of redds and spawned-out fish (Fry 1967). Pink salmon have also been observed in 

2003 and 2008 (Chase et al. 2005; S. Chase, SCWA, pers. comm. 2008). 

 North Coast rivers. Spawning pink salmon have been reported from a number of streams 

north of San Francisco Bay besides the Russian River: including Lagunitas Creek (Marin Co.), 

Garcia River and Ten Mile rivers (Mendocino Co.), Mad River, and Redwood Creek and its 

tributary Prairie Creek (Humboldt Co.) (Taft 1938, Smedley 1952, Roedel 1953). A pink salmon 

caught in the Mad River was reported in the Arcata Union (Sept. 6, 1928) which stated that “this 

species had been frequently taken in the Mad River by net fishermen many years earlier.”  In 

1937, Taft (1938, p198) reported “many quite large schools” in Ten Mile River and “several 

hundreds” spawning in a 3 km reach of the lower Garcia River. In recent years, the most 

consistent occurrences seem to have been in odd years in the lower Garcia River, although not all 

years were surveyed. In 2003, 23 pink salmon redds were documented in one incomplete survey. 

Sparkman (2005, 2015) captured small numbers of juvenile pink salmon in out-migrant traps in 

Redwood Creek in 2000, 2002, 2004, 2005, 2008, 2011, 2013, and 2014, suggesting spawning 
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was taking place in both even and odd years. Spawning adults were observed in the watershed in 

2008 and 2010. According to Sparkman et al. (2015, p70): “Based on our trapping data in Prairie 

Creek and Redwood Creek…Pink Salmon are present and reproducing, albeit in small numbers.”   

 

Trends in Abundance:  In Alaska and Canada, pink salmon are extremely abundant and support 

major commercial fisheries. Generally, the odd year runs are bigger than even year runs, even in 

the same streams or regions. California is the southern edge of their range so pink salmon have 

never been common here. However, given that pink salmon spawn in the lower reaches of 

streams during the fall, when few observers are likely to be present, and given that their young 

go out to sea immediately after emerging from the gravel, spawning pink salmon in coastal 

streams would be easy to overlook, especially when outmigrant traps are located some distance 

above the estuary. Nevertheless, in the late 1880s, pink salmon were included in the salmon 

catch sent from the north coast to San Francisco markets (U.S. Comm. Fish and Fisheries 1892). 

As indicated in the distribution section, they were widely distributed in California both 

historically and in more recent times. Overall, it seems highly likely that pink salmon were once 

common enough in California to support small runs in several rivers. They appear to be much   

less common today than they were historically and it is not certain how much present day records 

depend on straying from more northern populations versus home-grown production. 

 Persistence of pink salmon in California seems unlikely without special management of 

spawning reaches of the Garcia River, Redwood Creek and similar streams, as well as their 

estuaries. Use of conservation hatcheries to enhance whatever populations exist may be required 

at some point. If climate change results in a northward shift of the southern boundaries of 

spawning anadromous fishes, pink salmon will probably disappear from California for good. 

 

Factors Affecting Status:  The sparseness of historical data on the abundance and distribution 

of pink salmon in California makes assessment of factors affecting their status difficult. In fact, it 

is not certain whether any population, as defined by McElhany et al. (2000), still exists in 

California, although the population in the Redwood Creek watershed seems persistent, if small. 

Pink salmon historically may have been a species that occurred in California mainly as a ‘sink’ 

population from sources further north. If so, then their abundance in the state would have mainly 

reflected the abundance of populations in Washington and British Columbia, which have mainly 

odd-year runs. On the other hand, if pink salmon have (or did have) self-sustaining populations 

in California, as seems likely, their tendency to spawn only short distances upriver from the 

ocean makes them extremely vulnerable to the general degradation of estuaries and the lower 

reaches of coastal rivers. This degradation results from farming, logging, channelization, gravel 

mining and other human activities, many of which continue. The timing, location, and short 

duration of spawning also make them very hard to observe. 

 Examples of threats facing pink salmon in just three streams in California include: 

 Lower Russian River and its lagoon have been altered by gravel mining and breaching of 

the lagoon. The river also has an altered flow regime, with many diversions, and some 

pollution from agricultural and urban sources. The combination has made the lower river 

much less suitable for pink salmon spawning.  

 The Garcia River watershed has been highly impacted by logging in the upper reaches 

and pasturage in the lower reaches. The spawning areas are unprotected.   

 The Redwood Creek estuary is mostly confined into narrow channels as the result of 

diking and draining large areas for pasture.  
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 Generic threats are presented in Table 1 with no further discussion because of the lack of 

hard, pink salmon-specific information. Because whatever populations still exist are so small, 

stochastic factors, such as exceptionally large scouring flow events, can have major impacts. 

 

Factors Rating Explanation 

Major dams Low Probably reduced distribution in larger rivers such as the 

Sacramento and Mad rivers but effects minor. 

Agriculture High Alteration of valley bottomland for farming has reduced 

spawning and rearing habitat; diversion of water has reduced 

flows and warmed water. 

Fire Low Most watersheds where pink salmon occur are in the coastal fog 

belt, and therefore major fires are unlikely. 

Grazing Low Long-term degradation of watersheds possible. 

Rural 

/residential 

development 

Low Little impact. 

Urbanization N/A  

Instream 

mining 

Medium Gravel mining (e.g., Russian River) and gold dredging could alter 

habitat. 

Mining N/A  

Transportation Medium Roads are present along or near most streams. 

Estuary 

alteration 

High Pink salmon often spawn just above tidal influence; alteration of 

estuaries has reduced spawning and rearing habitat. 

Logging Medium This has been a major impact in the past on all watersheds used. 

Recreation Low Lower reaches of rivers where pink salmon spawn are often a 

focus of fishing and other recreation. 

Harvest Low Some commercial and recreational harvest. 

Hatcheries N/A  

Alien species N/A  

Table 1. Major anthropogenic factors limiting, or potentially limiting, viability of populations of 

pink salmon.  Factors were rated on a five-level ordinal scale where a factor rated “critical” 

could push a species to extinction in 3 generations or 10 years, whichever is less; a factor rated 

“high” could push the species to extinction in 10 generations or 50 years whichever is less; a 

factor rated “medium” is unlikely to drive a species to extinction by itself but contributes to 

increased extinction risk; a factor rated “low” may reduce populations but extinction is unlikely 

as a result.  A factor rated “n/a” has no known negative impact. Certainty of these judgments is 

moderate.  See methods for explanation.  

 

Effects of Climate Change:  Moyle et al. (2013) rated pink salmon “critically vulnerable” to the 

effects of climate change, making extirpation from the state likely as water temperatures and 

flows change. Because they spawn in streams close to the ocean in the coastal fog belt, pink 

salmon should in theory be less vulnerable to climate change than many species. However, three 

factors may contradict this: (1) their habit of spawning in fall, a period when rainfall may 

become even more variable than it is today (2) the possibility that climate change may also 

reduce coastal ocean productivity, so it is less suitable for rearing of juveniles, and (3) sea level 

rise may severely alter the lower reaches of rivers and their estuaries, making them less suitable 
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for pink salmon spawning and rearing.  These factors could result in a general northward shift of 

spawning salmon populations and eliminate pink salmon from California completely. 

 

Status Score = 1.6 out of 5.0. Critical Concern or Extirpated. Pink salmon were considered 

by Hard et al (1996), Moyle (2002) and Augerot and Foley (2005) as extirpated from California, 

except for strays from northern populations. They were listed as a Species of Special Concern by 

the California Department of Fish and Wildlife in 1995, although they were considered to be 

“extinct or endangered in California” (Moyle et al. 1995). Continued uncertainty as to their status 

led to them being removed from the revised report (Moyle et al. 2015). Katz et al. (2013) gave 

their status as endangered (status score of 1.3 using metrics similar to those in Table 2). The 

status given here, with a certainty rating of ‘2’ (of 4), is based on the reports of a spawning run in 

the Garcia River and the presence of juveniles over a 15 year period in the Redwood Creek 

drainage. These observations suggest that small populations still exist in the state and have been 

overlooked or ignored. Assuming there are regular spawning populations, their small size 

indicates high vulnerability to extirpation.  It is highly likely reproducing populations will 

disappear completely from California streams within the next 25-50 years without positive 

action. However, it is possible that populations have naturally gone extinct during long periods 

of drought and then become re-established through straying from more northern populations. 

 

Metric Score Justification 

Area occupied  1 Only confirmed from Garcia River and Redwood Creek. 

Estimated 

adult 

abundance  

2 Numbers very uncertain, so this is a best guess. 

Intervention 

dependence  

3 Largely unstudied, but some intervention needed if this species is to 

persist. 

Tolerance  1 Short life cycle, dependent on 1-2 streams. 

Genetic risk  1 If a local population, then risk is high. 

Climate 

change  

1 Rated “critically vulnerable” by Moyle et al. 2013. 

Anthropogenic 

threats 

2 2 High and 3 Medium threats; loss of important spawning and 

crucial estuarine habitat.  

Average  1.6  11/7. 

Certainty (1-4) 2 Very limited documentation. 

Table 2. Metrics for determining the status of pink salmon in California, where 1 is a poor value 

and 5 is excellent. Each metric was scored on a 1-5 scale, where 1 is a major negative factor 

contributing to status; 5 is a factor with no or positive effects on status; and 2-4 are intermediate 

values. Certainty of these judgments is low. See methods for explanation. 

 

Management Recommendations:  The first step in managing this species is to determine the 

status of populations in the Redwood Creek watershed and in the Garcia River through 

continuing existing studies or adding additional studies (e.g. estuarine monitoring of juveniles), 

if needed. The lower reaches of the Ten Mile, Russian and other potential spawning rivers should 

be thoroughly surveyed for spawners at the appropriate time of year (mid-September through 

November). If viable spawning populations exist, as they seem to in at least the Redwood Creek 

watershed, then habitat, flow, and water quality should be protected. In addition, it is especially 
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important to protect potential spawning areas in lower reaches of coastal streams and restore 

estuaries (e.g. Redwood Creek) as functional rearing habitat for salmonids in general. Last, 

genetic studies on pink salmon in California should determine affinities to northern populations. 
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