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Foreword 

We originally intended to obtain much of the information for  this report 

by using a questionnaire that required a semi-quantitative knowledge of 

particular populations. It  quickly became apparent, however, that few people, 

if anyone, had enough information to provide the data requested. Our 

subsequent experience in preparing this report was that data on wild coho 

salmon populations are very limited. This was more o r  less expected . . because 

coho salmon are dispersed among many small and sometimes inaccessible 

drainages but the extreme paucity of knowledge concerning coho salmon in 

many areas was surprising. A s  a result, much of this report is based on 
I 

personal communications of .very qualitative data from persons associated with 

particular streams. These con&cts and sources of unpublished data are Listed 

after the references. 

I 



Executive Summary 

Anecdotal evidence and a few publications have indicated that coho 

salmon populations have suffered major declines in California but quantitative 

evidence for this decline is largely lacking. We reviewed the limited data 

available, much of i t  from unpublished sources, and'  found that  wild stocks of 

coho have declined or disappeared from a l l  waters for which data is available. 

We found records of the historic occurence of coho salmon in 582 

atreams, from the Smith River near the Oregon border to the Big Sur River on 

the central coast. No recent records were -located on the presence or absence 

of fish in 58% of these streams. Of the streams for which we  could find data '  

from recent surveys, 54% still contained coho salmon and 46% did not. The 

status of coho aalmon populatidns i s  best understood from Mendocino County 

southwards because of the historic importance of coho salmon in these streams 

compared to chinook salmon, concern for the effects of urbanizetion, and 

presence of agency fisheries biologists and others who have been concerned 

about the status of coho salmon. Generally, the farther south a stream is 

located, the more likely i t  is  to have lost its coho population. In Del Norte 

County, 45% of the streams for which we have reliable records have lost their 

coho populations, mainly in the %math-Trinity s yetem. In  ~umboldt  County, 

this drops to 31% rising to '41% in Mendocino County, and 86% in Sonoma 

County. For streams south of Sonoma County, the figure is 56% but this is 

probably low a s  i t  does not include streams from the sacramento drainage and 

includes streams with extremely low populations that are enhanced by 

hatchery production. Early accounts indicate that the Sacramento 'drainage 

did support coho salmon in the 19th century but the salmon were extirpated 

before any  good records were kept. 
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Bistorically, estimates of state-wide coho salmon abundance were simply 

guesses made by fisheries managers, presumably based on Limited catch 

statistics, hatchery records, and personal observations of runs  in various 

streams. In the  19409, there were assumed to be about 1 million coho salmon 

spawning in the  state,  which dropped to about 100,000 fish in the 1960s. In 

the 1980s, the total was estimated to average around 33,500. Unfortunately, 

there is no way  to tes t  the reliability of these estimates and they should best 

be regarded as "ball-park" or "order of magnitude" estimates. Using the data 

available and guesses for streams without data (baaed on assumptions that 

should have resulted in overestimates of fish numbers), we estimated that the ' 

total number of adult  coho .salmon entering California streams in the last 3-5 

years has averaged about 31,000 fish per  year. Howevor, fish from hatchery 

populations make up 57% of this total and many other populations probably 

contain a t  least some fish of recent hatchery ancestry. a 

Probably the largest concentration of wild fish (little or no hatchery 

influence) occurs in the South Fork of the Eel River drainage, which we 

estimated to have r u n s  of around 1,300 fish, although recent (1990) surveys 

indicate that this estimate may be too high by a factor of 2-3. We would 

consider 5,000-7,000 naturally spawned coho adults returning to California's 

streams each year since 1987 to be a realistic assessment of the state's coho - 
populations outside of hatcheries. This estimate is further  reduced when 

"natural" stocks containing fish of recent hatchery ancestry are excluded. 

There are now probably less than 5,000 wild coho salmon spawning in 

California each year. Many of these fish are in populations that con'tain less 

than 100 individuals, which is quite likely below the minimum population size 

required to preserve the genetic integrity of the stock and buffer it against 
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I natural environmental d.isasters. There is every reason to think, therefore, 

that California's coho populations are continuing to decline, even if hatchery 

stocks are counted in the total. Populations today are probably less than 1% 

of what they were in the  1940s and there has probably been a t  l=ast a 70% 

I decline since the 1960s. 

I The general reasons for the decline of coho salmon .in California are 
i 

many and well known: poor land use practices, especially related to logging - - 
I 
I and urbanization, that alter streams and are exacerbated by floods and 

I drought; alteration of the genetic integrity-of wild stocks through planting of 

hatchery fish from distant locations; introduced diseases; over harvest; 

climatic change etc. However, the problems have not been well defined for 

individual drainages, which is where management efforts must be focussed. 

Management goals put forward by the California Department of Fish and Game 

could reverse the t rends if properly implemented but  this will require a major 

effort involving increased funding, considerable interagency cooperation, and 

development of a n  extensive monitoring program. 

The challenges of managing such a diffuse resource as  coho salmon are 

considerable but if we do not s tar t  reversing the population declines soon, we 

are likely to lose the  southernmost populations of this species, a unique 

genetic, aesthetic, and economic resource. Coho salmon in California probably 

qualify for listing a s  a threatened species under state law and a number of 

populations may qualify for listing as threatened or endangered under federal 

law. We recommend, however, that state-wide listing be postponed provided 

immediate efforts a r e  made to reverse the decline, to see if cooperative rather 

than coercive methods can be made to work to protect the species. W e  do 

suggest, however, that the population in Scott Creek, Santa Cruz County, be 
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listed as endangered, to ensu re  the continued existence of the  southernmost, 

genetically pure population. 



Introduction 

Populations of anadromous fishes in California have generally declined in 

recent years, as indicated by decreased catches in both commercial and sport 

fisheries (Lufkin 1991). Coho salmon are  caught in both sport and commercial 

fisheries but a re  especially important in the sport catch. In the 1980s 

California's combined commercial and sport catch averaged 83,000 fish annually 

of which 30,200 were caught in the sport  fishery (Sbeehan . . 1991). However, 

90% of these fish probably originated in Oregon (see below). There is 

widespread agreement among experts familiar with coho salmon that wild stocks 

in California have declined significantly in recent years but the extent of the 

decline is unknown, in pact because the species is divided into many small 

populations few of which are m'onitored closely, if a t  all. Moyle et  al. (1988) 

listed coho salmon a s  a species of special concern in California. They 

classified coho salmon as a Class 3 species, meaning it is an uncommon species 

throughout much of i ts natural range, but formerly more abundant, with 

pockets of abundance within its range. Recently, the American Fisheries 

Societylisted 214 native naturally spawning stocks of anadromous salmonids 

that are declining and rated their risk of extinction in the near future 

(Nehlsen et al. 1991). California coho populations south of San Francisco Bay 

were rated a t  a high risk of extinction, populations north of San Francisco 

Bay were at  moderate risk of extinction, except Klamath populations which 

were classified as special concern (declining but in no immediate danger). A 

recent estimate places the present population of coho salmon a t  one-third of 

its size 25 years ago. In the 1980s the average annual run of s p a h e r s  wag 

estimated at 33,500 fish (Sheehan 1991). This is less than the 40,000 fish 

estimated to use the Eel River alone as  late as the 1960s (U.S. Heritage 
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Conservation and Recreation Service 1980). An earlier estimate placed the 

California r u n  a t  100,000 fish, representing a decline of 80-90% from levels in 

the 1940s (California Advisory Committee on Salmon and S teelhead Trout 1988). 

An unpublished tagging study (cited in Baker and Reynolds 1986) 

indicates that the majority of the California ocean catch actually originates in 

Oregon kith Columbia River fish appearing to be the largest component of the 

catch. In 1977, over 80% of the coho salmon releaeed along the Pacific coast 

were released into the Columbia River (Scarnecchia and Wagner 1980). 

Northern California fish make up only about 10% of the California ocean catch. 

Tagging experiments conducted in 1971 indicated that 6 to 7% of California 

native stocks were taken in Oregon and Washington while exotic stocks (Alsea 

River, Oregon and Elaskanine River, Washington), released from California 

hatcheries, were taken a t  the rate  of 20%. Of the total ocean recoveries, 25% 

of the native fish planted were' taken but only 13% of marked exotics (Jensen 

1971). A recent s tudy in Oregon indicated that 75% of the coho caught off the 

Oregon coast in 1977 were released from hatcheries a s  smolts (Scarneccfiia and 

Wagner 1980). The percentage of California fish produced in hatcheries may 

be even higher given the present low productivity of natural popuhtione. 

For example, it has been noted that production of coho salmon on the central 

Mendocino County coast centers around the Noyo River which is stocked with 

hatchery raised fish. The number of coho salmon utilizing Mendocino County 

streams declines both north and south of the Noyo River (W. Jones, pers. 

comm.). 

This report summarizes published and unpublished information cohcerning 

the distribution and status of coho salmon in California. 
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Life History 

The Life history of coho salmon is well known (Shapovalov and Taft 1954, 

Hassler 1987). In California, coho salmon spawn in coastal streams ranging in 

size from the Klamath River to s m a l l  coastal streams such as  Scott.and Waddell 

Creeks, tributaries to Monterey Bay. The streams in and around Monterey Bay 

support the southernmost populations of the species. The juveniles spend one 

year in freshwater, where they require cold water (10-~Pc), deep pools and - 
abundant instream cover, especially fallen trees. Such streams are typically 

associated with heavily forested areas. The juveniles then migrate to the sea, 

where they spend the next two growing seasons, and re turn  to spawn as 

three-year olds, except for  ,some proportion of the males which return after 

two years (termed grilse). Alth;ugh coho salmon are remarkably flexible in 

their life history, there seem to be two basic strategies: short-run populations - 

which utilize the smaller coastal streams and long-run coho that may migrate 

considerable distances (up to 100-200 kilometers) to utilize tributaries of the 

large coastal rivers.  

Since hatchery-raised coho salmon constitute a significant portion of the 

population in some streams, coho salmon populations can be divided into three 

stock types: wild stocks are populations which have few o r  no hatchery- 

raised fish in their ancestry; natural stocks are populations which have 

included a large proportion of hatchery fish a t  some time but are the progeny 

of fish that have spawned naturally; hatchery stocks are  populations which 

include large numbers of hatchery fish every year and show Little evidence of 

successful natural reproduction. 
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Distribution and Status 

In California, coho salmon spawn in streams from the northern part  of 

Monterey Bay, Santa Cruz County, north to the Oregon border (Fry  1973). 

The southernmost record of ocean distribution is an individual caught by a 

sportfisherman on June 20, 1937 near the h s  Coronados Islands (Scofield 

1937). The southernmost stream where juveniles have been captured o r  

spawning noted is the Big S u r  River, Monterey County (Bassler 1988). ' 

However, the southernmost naturally epawning populations a t  the present time. 

are in Scott ,and Waddell Creeks, about 50 d e s  to the north. Streams which 

support a population of coho salmon or have done so in the past are listed in' 

Table 1. For some streams, specific numbers of fish present a re  noted in the 

text or in the Appendix. The &st and present etatus of various populations 

are discussed below following the discussion of hatchery populations. 

a 

Hatchery Populations 

Long-run coho salmon stocks are now dominated b y  hatchery production, 

except in the Eel River. A number of short-run populations also receive 

regular plants of hatchery fish, The hatchery stocks used to maintain these 

populations have, without exception, included fish from outside the river 

system and often from outside California. These same hatchery stocks a re  also 

used to reestablish extirpated populations or supplement populations a t  low 

levels of abundance. The records of each hatchery are  reviewed below. Also 

included is the Noyo River egg taking station. 

Klamath River: Iron Gate Hatchery 

From 1963 to 1968 adult  re turns  never exceeded 500 fish (Fig. 1, data 

from published hatchery records). Subsequent to a n  intensive stocking 
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program begun in 1966, adult r e tu rns  to the hatchery exceeded 2,000 fish on 

several occasions most recently in 1987 (Hiser 1991), although numbers have 

typically ranged from 500 to 1,500 fish. The intensive stocking of hatchery- 

raised coho salmon began with the importation of eggs from the Cascade River, 

Oregon, which were hatched and released as  yearlings in 1966. Additional 

stockings of Cascade River stock occurred in 1967 and 1969. Thus, though 

the hatchery has been able to produce substantial re turns of adult fish, it 

has  done so with what is basically an exotic stock of fish. 

Trinity River: Trinity River Hatchery 

The Trinity River Hatchery has also been successful in establishing a 
' 

r u n  of coho salmon which *has continued to increase in size (Fig. 2, data from 

published hatchery records). 'Adult re turns  rarely exceeded 1,000 fish 

previous to 1971 but  have done so  consistently since then. Returns exceeded 

5,000 coho in 1973, and 1984-1988. Returns exceeded 10,000 coho in 1988 and 

20,000 in 1987. Like the Iron Gate stock, the Trinity River stock ia also 

primarily of exotic origin. Eel River stock were planted in 1964, the first  year 

significant plants occurred, followed by plants of Cascade River, Oregon stocks 

in 1966, 1967 and  1969. Fish of Noyo River, California stock were planted 

along with Cascade River fish in 1969 and Alsea River, Oregon stock were 

planted in 1970. Besides the fish returning to the hatchery, significant 

numbers of fish, estimated a t  40% of adult  escapement, spawn naturally in the 

Trinity River, primarily in the a rea  between Lewiston Dam and Douglas City 

(Rogers 1973). Downstream migrant coho salmon, not of hatchery origin, have 

also been captured in the Trinity River (Healey 1973), indicating th&t natural 

spawning still occurs in the Trinity River. However, the relative contribution 

of wild and hatchery stocks to this  natural production is unknown. 



Mad River: Yad River Hatchery 

The Mad River Batchery has been less successful than the &math 

system facilities at  'establishing a run of coho salmon to the hatchery (Fig. 3, 

data from published hatchery records). Adult returns have fluctuated, never 

exceeding 2,000 fish and aeldom exceeding 1,000 (2 of 18 years). The Mad 

River Batchery stock has the most diverse heritage of any in California. 

Planting began in 1970 with fish from the Noyo River. Noyo River fish were 
. - 

planted in 7 subsequent years. RtRmath River fish (derived from Cascade , 

River stocks) were planted in 1981, 1982, 1986, and 1987. Trinity River fish 

(derived from exotic stocks) were planted in 1971. Klaskanine River, Oregon 

stock was pIanted in 1973.. Trask River, Oregon stock wae pianted in 1972. 

Soos River, Oregon and Sandy kiver, Oregon stocks were planted in 1978 and 

1979, respectively. Finally, fiah from Prairie Creek (Redwood Creek drainage, 

California) were planted in 1?87 and 1989. 8 

Russian River: Warm Springs Hatchery 

Similar to Mad River Batchery, the Warm Springs Hatchery hae not 

established a consistent run of coho salmon since it began planting fish in 
. . . -  

1980 (Fig. 4, data from published hatchery records). Adult returns have 

varied from just below 1,000 fish to 0 fish. The Warm Springs Efatchery stock 

is derived from the Iron Gate Hatchery (derived from Cascade River s t c ~ k ) ,  

Noyo River, Hollowtree Creek, and Prairie Creek stocks. 

Noyo River EPE Taking Station 

The NOYO River egg taking station began operations in 1962 with the 

purpose of establishing a supply of California stock eggs for enhankement of 

depleted coho salmon stocks and hatchery production. The station is located 

on the South Fork Noyo River. The *umber of fish trapped at the weir varied 
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between about 1,500 and slightly over 3,000 coho dur ing  the period 1964 to 

1976 (Fig. 5, data  from published records). Returns then declined during the 

period 1977 to 1986, exceeding 1,500 fish only in 1981. In  1987, the adult 
7 

population was over  2,500. Depending on the size of the run,  a number of 

fish a re  passed over  the dam to spawn naturally. The river is also routinely 

planted with f ish hatched from Noyo RiGer eggs and raised to yearling size a t  

various hatchery facilities. These plants began in 1964, Significant natural 

I 
I. spawning takes place in the South Fork Noyo River below the station and in , 
l 

Kaas Creek the f i r s t  tr ibutary below the station (Nielaen 1991). The genetic 

heritage of these spawners is unknown. The atation has been very successful' 

at supplying eggs as can be. seen from the planting of Noyo River fish at the 

above hatcheries. Noyo River stdck has also been planted in a number of 

coastal streams. 

Prairie Creek Hatchery I 

Prairie Creek Hatchery did not have facilities for  capturing returning 

adult fish until 1972 (S. Sanders, pers. comm.). Since records of hatchery 

re turns  have been kept,  the run  has generally exceeded 100 fish and there , 

appears to be a n  increasing trend in the population with a maximum of 1,799 

coho in 1988. Returns have decLined in subsequent years with 682 in 1989 

and 186 in 1990 (as of 23 January 1991) (Fig. 6, S. Sanders, unpubl. data). 

The main problem fo r  the Prairie Creek population appears  to be insufficient 

flow for fish to make i t  upstream to the hatchery (S. Sanders, pers. comm.). 

The years from 1975 to 1977 were particularly poor years for adult returns to 

the stream. Prairie Creek coho salmon now tend to re turn  later in thk season 

than previously. Most adults now return in January or February. Most 

adults trapped in the  hatchery a re  returning planted fish, few naturally 



produced fish are found. In the early 19706, stray coho of Columbia River 

stock were commonly captured but are now rare in Prairie Creek. In most 

years Prairie Creek stock is planted but some exotic stocks have also been 

planted. Exotic stocks include Soos River, Oregon (1978), Sandy River, 

Washington (1979), Klamath River, California (derived from Cascade River 

Oregon stock, 1981) ,  and Noyo River, California (1982). 
v 

. - 

Wild Populations 

There is'  very little data available on -the status of wild population8 of 

coho salmon. The little information that i s  avaiiable suggests  that wild stocks 

are a t  very low levels. The commercial troll catch of coho salmon declined 

drastically in the late 1970s deipite continued high levels of planting of 

hatchery fish (Fig. 7). Because hatchery returns were increasing o r  

fluctuating in no specific direction at  this time, it is likely that  wild fish had 

been providing a significant portion of the fish being harvested and that 

those populations were declining. The coho salmon in the  California catch 

consist of both salmon produced in California streams and hatcheries and 

those produced in Oregon (Hassler 1987). Increases in hatchery production 

arc believed to be the major factor resulting in the increased catches of the 

60s and 70s. The bulk of fish produced by California waters are  harvested 

there. The coho salmon count a t  Benbow Dam on the South Fork Eel River 

showed a gradual but steady decline from the 1940s to middle 1970s when no 

fish were counted (Fig. 8). In contrast, the population in the Mad River 

fluctuated at  a low level through the early 1960s and no declining tiend was. 

ever apparent (Fig. 9). However, the coho popuhtion was never a s  large a s  

that in the South Fork Eel River. Counts at WaddeLl Creek, Santa Cruz 
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County, from the 1930-1931 season to the 1939-1940 season, before the period 

of decline, tended to fluctuate without an overall trend, though the time span 

of the s tudy was short  (Fig. lO)(Shapovalov and Taft 1954). 

Data for  a number of individual streams a re  presented below. We 

primarily address streams for which we have some recent data o r  a 

considerable amount of historical data. A number of streams for  which Little 

data  existed are liated in Table 1 along with the more well known etreams. 

Any data  for the former less known s t r e a m  are included in the  Appendix. . 

The Appendix also includes some additional da ta  for  some of the  streams 

discussed in the text. 

Smith River . 
West Branch Mill  Creek 

24 s tudy section 1.7 miles long has been surveyed once a week from 

November through February since 1980 (Waldvogel 1988). The p r i m y  purpose 

of the s tudy was to document chinook salmon escapement but coho salmon 

were also present. The Smith River system does not support a large r u n  of 

coho salmon (Waldvogel 1988). The number of coho salmon counted each year 

s ta r t ing  with the  1980 season was 11, 2, 4, 3, 6, 28, 11, 27, 5, and 13. No coho 

were counted in the 1990-1991 season as of 24 January 1991 (J. Waldvogel, 

pers. comm.). The run  of 27 fish counted in 1987 included 14 fish planted 

from the Rowdy Creek Hatchery (Rowdy Creek, Smith River). These fish were 

counted from 16 December 1987 to 4 January 1988. The remainder of the fish 
4 

i were of wild origin and were observed later in the season (13 January 1988 to . 
1 i 2 February 1988). The hatchery fish were returning adults from a plant of 

I 
22,000 srnolts planted two years earlier. A large return to the hatchery was 

expected in 1987 but  did not occur. The presence of the fish in Mil l  Creek, 
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upstream of Rowdy Creek, suggests that a substantial amount of straying took 

place. Historical counts of adults were not found for Mill Creek; however, 

M o c k  e t  al. (1952) seined a total of 60,602 juveniles from Mill Creek in 1951, 

indicating that the stream has supported a substantial population ,of coho 

salmon in the past. 

Elamath River 

Data on wild coho salmon in the Klamath River are somewhat limited. 

Snyder (1931) indicated that w h o  salmon were abundant in the lower river, 

but that there was little intereat in the population because chinook salmon 

were so much larger and more abundant. Snyder (1931) recorded a total 

catch by the commercial gill-net fishery of 11,162 coho salmon (83,836 pounds) 

in the time period of septembe; 20, 1919 to 22 October, 1919. Gibbs and 

h s e y  (1955) estimated an  annual catch of .1,187 coho salmon by the sport 

fishery in 1951. The estimated sport  catch in the lower b a t h  in 1954 was 

4,000 fish (McCormick 1958). Coota (1957a) states that a sma l l  run  of coho 

salmon spawned in Fall Creek (about 200 miles from the sea), now above Iron 

Gate Dam. Three hundred ten coho salmon were counted a t  the Shasta River 

counting racks from 13 to 31 October 1957 (175 miles from the sea)(Coots 

1958a). However, none were counted in 1955 during the trapping period of 24 

August 1955 to 8 November 1955 (Coots 1957b). A t  Klamathon racks (187 m i l e s  

from the sea), Bryant (1923) described coho salmon a s  being abundant, but 

stated that eggs were only taken from chinook salmon. Snyder (1931) 

reported a count of 295 coho salmon (269 males and 26 females) at  Rlnmathon 

Racks in 1925. Coots (1958b) reported no coho salmon at the racks in 1956. 

The sporzdic nature of these counts may have resulted from variable use of 

the upper drainage for spawning from year to year but more likely reflected 
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differences in migration times which determined whether fish arrived when t h e  

facilities were operating. Recent data from the mainstem Klamath River 

indicate substantial  numbers of fish. TUSS e t  al. (1989) and Kisanuki et  al. 

(1991) monitored the Native American gill net fishery on the Hoopa Valley 

Reservation and documented the capture of 588 coho salmon in 1988 and 525 in 

1989. The proportione of wild and hatchery fish in the catch was unknown, 

though some tagged fish were. caught in both years. At present, hatchery 

production from I ron  Gate and Trinity hatcheries is conaidered the source of . 

most of the b a t h  River coho r u n  and natural spawning is believed to be 

minor (Klamath Fishery Management Council 1991). 

In the Trinity River,. coho salmon have been reported a s  spawning in 

the mainstem Trinity River, South Fork Trinity River, and the tributaries. 

The upstream limit in the mainstem has been reported a s  Lewiston (personal 

communications by Smith and Sharp, cited in Fredericksen, Xamine: and 

Associates, Inc. 1980). From the 1958-1959 season to the 1962-1963 season, 

escapement of wild f ish a t  Lewiaton ranged from 7 to 583 fish, mean = 

228)(data from published records). In 1970, Rogers (1973) estimated a 
.. - 

spawning population of 2,098 fish in the mainstem below Trinity hatchery, 

though all or most of these fish were probably hatchery returns. Healey (1973) 

captured downstream migrant yearlings in the Trinity River that were likely 

spawned in the  r iver ,  but the genetic heritage of these fish is unknown. 

Juvenile coho salmon were not trapped from the South Fork Trinity River 

indicating that  a n y  wild stock may be very depleted or  gone (Healey 1973). 

Ristorical data on  the  abundance of coho salmon in the tributaries is minimal, 

Coho salmon have been reported from 113 tributary streams in the Klamath- 

Trinity River drainage (Table 1). Streams where quantitative data exist a r e  



below. 

tributaries 

No reliable records appear to exist on the contribution of lower Klamath 

the production of coho salmon but it probably was high. Recent 

electrofishing during the rearing period and outmigrant 

gi~f. trapping. Many of the lower tributary streams have been degraded by 

use  practices such a s  logging and roadbuilding (T. Kisanuki, 

Their production of all salmonid species has probably been . 

historic levels but the degree of decline is difficult to assess. . 
in many of the tributary streams have been low during the recent ' 

period (1986-present) and carrying capacity of the etreams appears to 

be reduced accordingly (T. KisaAuki, pers. comm.). Data from individual 

etreams are presented below. Recent surveys failed to find coho &on in 

i i $:z.: -.-.. 
Tully Creek and Pine Creek in 1989 and outmigrants were nct captured from 

, . ,.:- .; . -. *. . . .  - .  . ;.,- Pecwan Creek, though juveniles were found in previous years (T. Kbanuki, 
..-., 

pers. comm.). Boppaw Creek has produced coho in the past with the number 

.& of juveniles rescued ranging from 60 to 1,153 (Shapovalov 1940, 1941, Murphy 
-s - ..* 

1951, Kimsey 1952, 1953). Recent records were not found for this stream. 

. . . . Small tributary streama in the middle and upper reaches of the glamath 

-. River still support coho salmon and many of the populations may be wild. 
," 

j C' - 
.*2:;GJ * 

Available records indicate no stocking in some of the streams surveyed (see 
t -  

-7, 

below). Of the larger  tributary systems the Scott River probably holds the 

. . . .. largest number of wild fish. The Salmon River probably has few or no coho 
..... ' 

. salmon (J. West, pers. comm.). ..:,. < .... >. .. 

. . . Hunter Creek . . 

Fish rescue operations in Hunter Creek (fish seined out of cutoff pools 
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etc. and returned to flowing water) accounted for 152 to 25,226 juvenile coho 

salmon from 1939 to 1945 (Shapovalov 1940, 1941, 1942, 1944, 1945a, 1945b, 

1949). Rescue numbers varied from 535 to 5,641 during 1950 to 1952 (Murphy 

1951, Kimsey 1952, M o c k  e t  al. 1952, Kimsey 1953). I t  should be noted a t  

this point that the fish rescue records only apply to etreams where significant 

stranding of fish in side pools of perennial streams occurs o r  fish become 

trapped in pools of downstream sections that become intermittent . - during the 

summer. The numbers thus represent minimum values since fish in upstream,, 

flowing areas would not be sampled. - 

Two tributaries to Hunter Creek also produced significant numbers of 
' 

coho juveniles. High Prairie Creek accounted for 380 to 3,537 coho juveniles 

from 1950 to 1952. Ten thousarid juveniles were rescued from Mynot Creek in 

1940 (Shapovalov 1941) and 1,274 were rescued in 1952 (Kimsey 1953). 

During the Spring of 1989 outmigrant trapping accounted for 1 coho 

salmon captured during 1 of 9 overnight trapping periods. 

Tul-war Creek 

Turwar Creek has also accounted for significant numbers with values 

ranging from 318 to 13,685 (Shapovalov 1940, 1941, 1942, 1944, 1945a, 1945b, 

Murphy 1951, Kimsey 1952, Hallock e t  al. 1952, Kimsey 1953). During 15 nights 
* 

of outmigrant trapping in 1989, coho salmon were caught on 7 nights. The 

total number of coho captured was 37 fish (T. Kisanuki, pers. comm.). 

McGarve y Creek 

McGarvey Creek was electrofished in August 1988 and 1989 to determine 

populations of eoho salmon and steelhead (D. McLeod, unpubl. data). '  This 

effort represents the beginning of an annual survey of an index section on 

McGarvey Creek. Within the 42.4 m reach surveyed the estimated number of 
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coho salmon was 0.30 fish/m2 (0.90 coho/m) in 1988. N o  coho salmon were 

t captured in 1989. Biomass was 0.94 g/m in 1988. The site was not sampled in 

1990 due to budgetary constraints. The mean of these two years is well below 

the mean for Mendocino County coho salmon streams (0.41 fish/m2,' W. Jones, 
, . 

unpubl. data). M o c k  et al. (1952) seined 220 juvenile coho from McGamey 

Creek in 1951. 

Tarup Creek 

Historical data for Tarup Creek were.not found. Two coho salmon 

outmigrants were captured during 1 of 6 oyernight trapping periods in 1989 

(T. Kisanuki, pers. comm.). 

Ah Pah Creek 

Historical data for Ah pah Creek were not found. A total of 7 coho 

salmon were caught  during 5 of 12 overnight trapping periods in  1989 (T. 

Kisanuki, pers. comm.). The South Fork of Ah Pah Creek was electmfished in 

August 1988 and 1989 to determine populations of coho salmon and steelhead 

(D. McLeod, unpubl. data). This effort  represented the beginning of an annual 

survey of index sections along the North coast. Within the 33.4 m reach 

2 surveyed the estimated' number of coho salmon was 0.31 fish/m (0.63 coho/m) 

t in 1988 and 0.72 fish/mt (1.74 coho/m) in  1989. Biomass was 1.20 g/m in 1988 

2 and 3.47g/m in  1989. The site was not sampled in 1990 due to budgetary 

constraints. These values compare favorably with densities found in 

Mendocino County coho streams (W. Jones, unpubl. data, see below). 

The relatively low numbers of outmigrants caught in 1989 compared to 

the density of juveniles noted during electrofishing in 1988, highlights the 

fact that.sporadic trapping is best used to establish presence rather  than 

abundance. 



1 Sear Creek 
! 
1 

, Bear Creek was trapped for outmigrants during 6 overnight trapping 
! 
i 

?eriods in 1989. A total of 3 coho were captured during 2 of the 6 trapping 

periods (T. Kisanuki, pers. comm.). 

Tectah Creek 

A total of 6 coho salmon were csptured from Tectah Creek during 2 of 

11 overnight trapping periods in 1989 (T. Kisanuki, pers. comm.). Comparative 

data were not available for this stream. 

Roach Creek 

Outmigrant trapping was conducted on Roach Creek for 8 overnight 

period8 in 1989. A total of 2 coho &on were captured, each on a separate 

night (T. Kisanuki, pers. comm.). No historical data were found for this 

stream. 

Trving Creak s 

Irving Creek was surveyed in December 1988 (A. Olson, unpubl. data). 

Yo adult coho salmon were observed. No redds were seen; however, some coho 

salmon fry were observed. No hatchery plants of coho salmon have occurred 

in recent years. Coho salmon have not previously been reported from this 

stream in the published literature. 

Independence Creek 

This stream was surveyed in 1990 (A. Olson, unpubl. data). One redd 

identified as  a coho salmon redd was observed. No adult o r  juvenile fish were 

seen. Though listed in Table 1, this population should be considered 

questionable. 

Elk Creek 

Elk Creek and i ts  tributaries East Fork Elk Creek, Cougar Creek and 
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Mil l  Creek were surveyed in 1988 (A. Olson, unpubl. data). Eleven coho salmon 

were observed in the mainstem of Elk Creek and 4 fish were seen in East 

Fork Elk Creek. Mainstem Elk Creek was surveyed in 1989 and 1990 and 

fewer than 10 coho were seen in both years. Juveniles were present in all 

years in the mainstem but were not seen in the tributaries. Juvenile density 

ranged from 0 to 0.142 fish/m2, depending on the habitat type. These 

densities are rather  low compared to densities in Mendocino County streams 

(W. Jones, unpubl. data). Elk Creek received plants of coho salmon from 1986. 

to 1989. The size and location of the juveniles during the above studies 

indicated that naturally spawned fish were observed (A. Olson, pers. comm.). 
' 

It is unknown whether the .adults observed were wild fish, the result of 

hatchery plants o r  naturally spawned from previously planted fish. 

Indian Creek 

Indian Creek and i ts  tributaries, Mill Creek and East Fork Indian Creek, 

were surveyed for adults, redds, and juveniles in 1987 (A. Olson, unpubl. 

data). Twenty-four adults were counted in 1987, 14 in 1988, and less than 10 

in 1989 and 1990. All adult fish were observed in the mainstem. Streams 

were surveyed one o r  two times in December. Fry were present in the 

mainstem and the tributaries indicating that spawning was taking. place in the 

tributaries. D a t a  on juvenile densities from the summer of 1989 indicated 

densities ranging from 0 to 0.143 fish/m2. Indian Creek did receive plants of 

coho salmon from Imn Gate Hatchery from 1986-1989; however, comparison of 

the survey locations and size of fish seen with the location of the plants and 

size of the fish planted indicated that the surveyed fish were naturhlly 

spawned (A. Olson, pers. comm.). Again, the densities of fish observed were 

relatively low. 
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China Creek 

China Creek was surveyed twice in December 1988. TWO adult fish and 

one redd were observed (A. Olson, unpubl. data). Coho salmon f r y  were also 

present.  China Creek has not been planted with hatchery f ish in recent 

years. 

Thompson Creek 

This stream was surveyed twice in December 1988 (A Olson, unpubl. 

data).  Two adult coho salmon and one redd was observed. Coho salmon f r y  . 

were also present. There have been no recent plants of hatchery fish so the 

f r y  were most likely naturally spawned. 

Grider Creek 

Grider Creek was survey'ed for  juvenile abundance in 1989 (A. Ohon, 

unpubl. data). A total of 32 juvenile salmon were observed. Coho salmon 

dens i ty  ranged from 0 to 0.056 fish/m2, depending on the habitat type. 

Redwood Creek 

Early data on the Redwood Creek coho salmon population is lacking. 

Coho salmon were f i rs t  .reported in Redwood Creek by Snyder (1908). 

Juveniles have been captured o r  adults noted in Redwood Creek, i ts  major 

t r ibutary  Prairie Creek, and several tributaries to Prairie Creek including . 

Little Lost Man Creek, Lost Man Creek, May Creek, Godwood Creek and Boyea 

Creek during various fish rescue operations (fish rescue records) and other 

s tudies  (Hallock e t  al. 1952, Fisk e t  d. 1966). During a 1973 survey of 

Redwood Creek the Bureau of Reclamation estimated that 2,000 spawners 

utilized the stream, though the criteria for that estimate were not dtated. 

They also noted extensive habitat damage above Redwood National Park, which 

they attributed to poor logging practices. Poor land use in association with 
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high flows in 1955, 1964, and 1965 resulted in pool filling end widening of the 

channel. Fisk e t  al. (1966) classified 68.5 of 84 miles of available habitat as 

severely to moderately damaged. The total population of coho salmon may still 

number more than 2,000 fish in some years but most of those fish occur in the 

Prairie Creek s y ~ t e m  and probably are 'hatchery fish rather than wild fish (S. 

Sanders, pers. comm. and D. Anderson, pers. comm.). 

Prairie Creek . . 

A8 noted above, most of the coho in this stream are probably hatchery . 

returns rather than wild fish. Older data indicate that a substantial wild who 

population existed a t  one time. Briggs (1949) noted that Prairie Creek was 

used extensively for spawqing by both coho and chinook salmon and that coho 

salmon outnumbered chinook salmon by about 6 to 1. H e  also estimeted from 

61 to 171 juvenile coho salmon in a 300 yard section of Prairie Creek 

( a p p r o x b a t e ! ~  0.19 to 0.52 fish/m). 
' / H '  - I / < '  

I 

Little Lost M a n  Creek 

Little Lost Man Creek is a tributary to Prairie Creek which is part of 

the Redwood Creek drainage. An index section was electrofished in August of 

1988 and 1989 (D. McLeod, unpubl. data). Coho salmon were captured in both 

years. In 1988 the density of coho was 0.63 fish/mz and density of biomass 

2 t 1 was 1.57 d m .  In  1989 the values were 0.82 fish/m and 1.82 g/m. The index 

section was not sampled in 1990. This creek is in close proximity to the 

Prairie Creek Hatchery and some portion, if not the majority, of the adults 

using the stream are  probably hatchery returns. 

Godwood Creek 

Burns (1971) conducted quantitative sampling on this Prairie Creek 

tributary from 1967 to 1969. Estimates of the coho salmon population were 



1186, 961 and 352 juveniles in 1.1 km, respectively. More recent data are not 

available for this stream. If coho are still utilizing this stream, hatchery 

returns probably contribute substantially to the population. 
T 

Mad River 

Numbers of coho salmon passing over Sweasey Dam on the Mad River 

fluctuated from 0 to 1,000 fish from 1938 to 1961. An extremely high 

. . population was counted in 1962 when over 3,500 fish passed over the dam. 

Counts in 1963 and 1964 dropped to 1,500 and less than 500 fish, respectively 

(Fig. 9). Counts at Mad River hatchery, near Blue Lake have fluctuated in 

about the same range (500-1,000) from 1971 to 1988 (Fig. 3). Thus it appears 

that overall numbers have. remained relatively steady though the relative 

contribution of hatchery and h l d  fish to the population is not known. 

Besides the tributaries listed below, juvenile coho salmon have been captured 

from Grassy Creek, Noisy Creek, and Camp Bauer Creek. t 

Lindsay Creek 

Lindsay Creek and its tributary Squaw Creek have produced significant 

numbers of coho salmon. M o c k  et  al. (1952) seined 10,663 and 6,810 

juveniles from these streams in 1951. Murphy (1951) captured 11,672 juveniles 

from Squaw Creek in 1950 and ILimsey (1953) rescued 1553 juveniles fmm 

Squaw Creek in 1952. W e  did not obtain, more recent data for this stream. 

Canon Creek 

An index section of Canon Creek was electroshocked in August 1988 and 

1989 (L. Preston, unpubl. data). The index section was 28 m long. Fish 

density was 0.2 and 0.5 fish/m2 in 1988 and 1989, respectively. ~idrnaas 

density was 0.9 and 0.2 g/m2, respectively. 



Freshwater Creek has been the focus of much of the enhancement and 

habitat restoration effor ts  of the Humboldt Fish Action Council which began 

rearing coho and chinook salmon for enhancement of salmon populations in 

Humboldt Bay tributaries in the early 1970s (Hull e t  al. 1989). Efforts to use 

native fish a s  a n  egg  source had limited success between 1978 and 1982 

because only a temporary trap was available. These efforts were successful . . 

after the construction of a permanent weir .in 1983. Hull e t  al. (1989) noted 

'that runs a t  the beginning of their work wpre much reduced from historical 

levels, though numbers were not available. Hallock e t  al. (1952) seined 8,642 

juveniles from Freshwater Creek, 17,671 from Elk Creek, and 14,243 from 

Jacoby Creek indicating a subslantial population in each stream. Total 

escapement in the Freshwater Creek drainage was ea'timated a t  454 coho salmon 

in 1986/1987 and 834 coho salmon in 1987/1988. The estimated hatchery 

contribution in these two seasons was estimated a t  0% (no plants in 1985) and 

68% (267 naturally spawned fish), respectively. In 1991, enhancement efforts 

will shift to chinook salmon because it is  suspected that the production of 

coho salmon has reached a maximum (D. Hull, pers. comm.). Initial enhancement 

efforts used exotic stocks including fish from Alsea River, Oregon (1971/1972), 

Trask River. Oregon (1972/1973), Trinity River, California (1974/1975 and 

1977/1978), Skagit River Washington (1976/1977), Soos River, Waehington 

(1978/1979), Sandy River, Oregon (1979/1980), Noyo River, California (1975/1976, 

1978/1979 and 1982/1983), Klamath River, California (1981/1982, 1982/1983, 

1983/1984 and 1985/1986), and Minter River, Washington (1981/1982). Reliance. 

on exotic stocks has  declined as populations have become established in 

Humboldt Bay tributaries,  including Freshwater Creek (Hull 1987). Other 



enhancement and habitat restoration effor ts  have been made on other  

tr ibutaries including Janes Creek, Jolly Giant Creek, Jacoby Creek, Cochran 

Creek, Ryan creek,  Elk River and Salmon Creek. 

Eel River 

The Eel River, especially the  South Fork of the Eel River, probably 

suppor t s  the largest  remaining wild populations in California. The most recent 

official estimate places the r u n  at 40,000 fish annually (u.s: '~eritage 
. - 

Conservation and  Recreation Services 1980). However, this f igure exceeds a 

more recent estimated statewide coho population of 33,500 epawners (Sheehan 

1991) A t  present ,  coho salmon a r e  known to spawn mainly in the South Fork 

Eel River, primarily in the tr ibutaries,  upstream almost to the  headwaters 

above the town of Branscomb.' In the m a i n s t e m  Eel River, coho salmon a r e  still 

known to spawn in several  s m a l l  t r ibutaries to Outlet Creek, including W i l l i t s ,  

Broaddus, and Baechtel Creeks (G. Flosi, unpubl. data, W. Jones, unpubl. data). 

The lower mainstem does not appear  to be used as  rearing habitat to any 

significant degree (Yurphy and DeWitt 1951). In the Van Duzen River, coho 

salmon have been reported from a number of tributaries upstream to Grizzly 
8 :. . 

Creek; however, downstream migrant trapping on the Van Duzen River near 

Carlotta in November 1967 and March to August 1968 (1-11 days  per month) 

did not capture any outmigrating juveniles, This indicates that  the  

populations m a y  be relatively small .  Coho salmon juveniles were  recently 

captured in small numbers from the  mainstem Van Duzen River, Grizzly Creek, 

and Cummings Creek (Brown a n d  Moyle 1991). 

Older records  indicate t ha t  coho salmon were even more widespread in 

the Eel River drainage in the past. CDFG file information indicates that coho 

salmon have used Indian Creek (mainstem tributary above Outlet Creek) and 



several tr ibutaries to Tomki Creek. During the 1946-1947 season, 47 coho 

salmon were recorded passing through the Van ~ r s d a l e  fish facility, 156.8 . .. 
miles from the sea. They have not been recorded there since (Grass 1990). 

The,Tomki Creek drainage has been intensively studied since 1986 and ,no coho 

salmon outmigrants have been captured or adults observed (SEC 1990). There 

a re  also records indicating the presence of coho salmon in Bluff Creek, a 

t r ibutary to the North Fork Eel River, the Middle Fork Eel River, tributaries 

to Middle Fork Eel River including M i l l  Creek, its tributary Grist Creek, 

Rattlesnake Creek and R m k  Creek, a tr ibutary to the North Fork of the Middle 

Fork Eel River  able 1). No outmigrants were captured during trapping in 
the Middle Fork Eel River during May to September 1959 (2-4 days per 

month) (Puckett  1976). These populations a re  extinct (W. Jones unpubl. data 

and pers. comm., L. Brown, pers. obs.). 

Outlet Creek (tributary to m a i n s t e m  Eel River) 
I 

Outlet Creek is a t r ibutary to the mainstem Eel River. Nielsen e t  a]. 

(1991) conducted surveys on 8.1 miles of the mainstem and 34.8 miles of 

t r ibutary streams. The t r ibutary streams surveyed were Baechtel Creek, 

Bloody Run Creek, Broaddue Creek, Cherry Creek, Davis Creek, Baehl Creek, 

Long Valley Creek, Dutch Henry Creek, Ryan Creek, Reeves Creek, Upper Little 

Lake and Willits Creek. All except, Davis, Cherry, Dutch Henry and Upper 

Little Lake have been reported to support coho salmon at  'some time (Table 1). 

None of the  streams surveyed were reportad to have coho salmon during the 

1989-1990 season. Surveys of juvenile fish have consistently indicated that  

coho spawning has occurred in  the recent past (W. Jones, unpubl. data), 

though residents of the area have noted a sharp decline- in spawning in the 

two years previous to the Nielsen e t  al.'s study (1987-1988 and 1988-1989). 
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Adult fish have been detected in the system as  recently a s  the 1988- 

1989 seasons. Flosi (unpubl. data)  reported the following counts. On the 

mainstem Outlet Creek 1 live fish and 4 1  carcasses in 1987-1988 and 2 

carcasses in 1988-1989. In Long Valley Creek, 2 carcasses were seen in 1987- 

1988 and 7 carcasses in 1988-1989. Juvenile coho salmon were present in Long 

Valley Creek in gobd numbers in 1987 (Brown and Moyle 1991) and 1990 (L. 

Brown, unpubl. data). Reeves Canyon Creek contained 3 Live coho and 48 

carcasses in 1987-1988 but none were counted in 1988-1989. Surveys of Ryan 

Creek found 6 Live coho and 10 carcasses during the 1987-1988 season and 2 

carcasses during the 1988-1989 season. No juveniles were found in Ryan 
, 

Creek in 1990 (W. Jones, pers. comm.). One carcass was found each season in 

Willits Creek. Coho were found in Broaddus Creek during the 1987-1988 

season only, with 23 live coho and 1 carcass reported. Five carcasses were 
. . . . 

counted in Haehl Creek during the 1987-1988 season. Baechtel Creek contained 

3 carcasses in 1987-1988 and 4 carcasses in 1988-1989. 

South Fork Eel River 

A s  noted previously, the number coho salmon counted a t  Benbow Dam 

have declined to low levels since counts began in the 1930s (Fig. 8). I n  1952, 

Murphy (1952) suggested that the South Fork population was being held at a 

low level through a s t rong relationship between spawning escapement and the 

adult populations in subsequent years. In other words, by increasing . 

escapement to the  maximum, more fish would be available for harvest. Murphy 

suggested that commercial and sport fishing were the factors limiting the 

population. 

Nielsen e t  al. (1991) observed coho salmon in the South Fork Eel River 

from 19 December 1989 to 25 January 1990. The surveys included three 



sections of the mainstem Scluth Fork Eel River and several tributary systems. 
;.." 

The rnairistem sections were a lower section extending from Redwood Creek 

near Redway to McCoy Creek, a middle section extending from McCoy Creek to 

Ten Mile Creek and an  upper  section from Ten Mile Creek to Windem Creek. 

Carcasses were recovered from and live fiah observed in the middle and upper 

sections. Based on carcasses the estimated population was 11-23 coho salmon. 

The estimate based on the live counts was 20-33 coho salmon. Flosi (unpubl. 

data) reported both live coho adults and carcasses from the mainstem South 

Fork Eel River during the 1987-1988 and 1988-1989 seasons, indicating that 

some mainstream spawning may occur in most years. Nielsen (pers. comm.) and 

Brown and Moyle (1991) have captured juvenile coho salmon from the mainstem 

South Fork 'Eel River in i t s  upper reaches near Branscomb, Data from some 

tributaries to the South Fork Eel River are presented below. 

Bun Creek 
9 

Historical records from the Bull Creek drainage a re  restricted to 4,844 

juveniles rescued in  1939 (Shapovalov 1940) and 3,000 juveniles seined for a 

tagging s tudy in 1951 (Ballock e t  al. 1952). It is likely that the Bull Creek 

runs once numbered in the thousands, given the size of the drainage. Recent 

use  of the Bull Creek drainage appears to be occasional. Flosi (unpubL data) 

conducted single carcass surveys in December 1987, January and December 

1988, and January 1990. Two carcasses were found during the 1987-1988 

surveys.  A Live coho adult  was observed in Squaw Creek, a tributary to Bull 

Creek, during the 1987-1988 season. Downit (unpubl. data) conducted 

downstream migrant trapping in 1988 and captured 38 coho salmon smolts. 

Brown and Moyle (1991) conducted electrofiahing surveys of Bull Creek from 

1987 to 1989. They did not collect juvenile coho salmon but most of the effort 



was concentrated in the middle reaches where salmonid habitat was marginal. 

Bull Creek is presently having a great deal of habitat restoration work done 

(T. Taylor, pers. comm.). Past logging in the upstream reaches has resulted 

in heavy erosion which has significantly reduced habitat quality. The middle 

reaches are in especially poor shape with few pools and little shade (L. Brown, 

pers. oba.). 

R e d w d  Creek 

Shapovalov (1940) recorded 87 juveniles rescued from Redwood Creek in 

1939. Puckett (1976) reported 211 outmigrants trapped in 1966 and Downie 

(unpubl. data) trapped 133 juvenile coho salmon in 1988. Coho have also been 

reported from several tributaries (Mills 1983) including Seely, Miller, China, 

and Dinner Creek, but it' is unknown whether these streams are still used. 

East Branch ' South Fork Eel River 

Coho salmon appear to use the stream in low numbers. ' ~ b c k e t t  (1976) 
I 

reported 14 juveniles caught during outmigrant trapping. More recently, 

Downie (unpubl. data) captured a s gle outmigrant in 1988. Coho salmon have 

also been reported from the tributary, Squaw Creek (Mills 1983), though use 

of this stream has not recently been verified. 

Low Gap Creek 

California Department of Fish and Game file data indicates that  coho 

salmon have utilized Low Gap Creek in the past (Mills 1983). However, coho 

salmon were not recorded in three surveys by Flosi (unpubl. data). Also, the 

stream was surveyed 5 times from 5 December 1989 to 30 January 1990 (Nielsen 

1991). No fish of any kind were observed. 

Indian Creek 

This tributary to the South Fork Eel River was surveyed 11 times from 
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29 November 1989 to 26 February 1990, covering 30.3 stream miles (Nielsen e t  

al. 1991). No coho salmon were observed. Eleven carcasses and 3 live fish 

were noted by  Flosi in 1987-1988 season and 1 carcass was counted during the 

1988-1989 season (unpubl. data).  Historical data are not available for 

. . 
comparison but the present population appears to be low. 

Pierc y Creek 

Piercy Creek was surveyed 9 times by Nielsen e t  al. (1991). One coho 

salmon carcass was tagged. N o  other  coho salmon were identified in the 

stream. Coho salmon have not previously been recorded from Piercy Creek 

(Table 1). 

McCoy Creek 

McCoy Creek was kurvejed 5 times from 4 December 1989 to 8 February 

1990. McCoy Creek used to contain coho salmon (Table 1) but no fish were 

observed (Nielsen e t  al. 1991). 
8 

R e d  Mountain Creek 

Coho salmon have been reported from Red Mountain Creek (Table 1) but 

none were observed in 8 surveys between 10 January 1990 and 26 February 

1990 (Nielsen e t  al. 1991). A 10-12 ft. high waterfall about 0.25 miles about 

the confluence with the South Fork Eel River appears to limit the  spawning 

habitat available. Flosi (unpubl. data) did not record coho salmon during a 

January 1988 survey. 

Hollowtree Creek 

Surveys of Hollowtree Creek covered 20 miles of the mainstem and six 

tributaries including Redwood Creek, Bond Creek, Michaels Creek, Huckleberry 

Creek, Bear Wallow Creek, and Butler Creek (Nielsen et al. 1991). All  but Bear 

Wallow have supported coho salmon in the past (Table 1). Coho salmon were 
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observed in  the system from 24 January 1990 to 13 February 1990. Fourteen 

coho salmon carcasses were tagged. Population estimates based on these data 

indicated 11-17 spawners. Estimates from live counts indicated 146-158 

spawners in the stream (coho and chinook combined) of which roughly two- 

thirds may have been coho salmon based on the proportion of coho salmon and 

chinook salmon carcasses observed. There is an egg taking station on 

Hollowtree Creek s o  exact counts of fish released above the weir could be 

recorded. In 1989-1990 162 coho salmon (53 males, 87 females and 22 griise) 

were released above the weir. Of the carcasses recovered, two were found 

below the station, 11 were tagged from the mouth of Redwood Creek to the 

mouth of Bond Creek, and one was found on Huckleberry Creek. A s  on the 

No yo River (see below), estimated populations were well below actual numbers 

when the actual population is known. Coho spawning, indicated by skeleton, 

live and redd counts  occurred in Michaels, Huckleberry, Redwood and Butler . 
creeks. 

The Hollowtree Creek station has been in operation since 1979 and 

provides both chinook and coho salmon eggs for  population enhancement and 

hatchery operations (Sandera 1982a, 1982b, 1982c, 1983). For example', eggs  

were supplied f o r  hatchboxes on Big River in  1981 and 1982. Coho salmon 

eggs from the egg taking station are reared off stream and later released into 

the South Fork Eel River (Nielsen et al. 1991). Counts of adults captured at 

the weir indicate substantial fluctuation in the number of coho salmon u s k g  

Rollowtree Creek. Counts were 53 coho in 1979, 145 coho in 1980, 142 coho in  

1981 and 14 coho in 1982 (Sanders 1982a, 1982b, 1982c, 1983). 
4 

Earlier su rveys  by Flosi (unpubl. data) found 3 live coho salmon and' 16 

carcasses on the mainstem Hollowtree Creek during the 1987-1988 season and 
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12 live fish and 11 carcasses during the 1988-1989 season. Twenty live coho 

and 5 carcasses were counted in Redwood Creek during the 1987-1988 season 

and 1 live fish and 1 carcass during the 1988-1989 season. Walters Creek, 

another tributary to Hollowtree Creek, has been reported to support coho but 

recent surveys indicate little o r  no use (W. Jones, pers. comm.). 

Cedar Creek 

This tributary to the South Fork Eel river was surveyed six times from 

29 November 1989 to 22 ~ e b r u & y  1990 (Nielsen et al. 1991). One coho carcass 

was tagged on 19 January 1990. Four skeletons were observed from the 

beginning of the survey to 29 ~ a n u a r ~  1990. Estimates based on these data, 

indicated 11-23 coho spawning in  Cedar Creek. Estimates based on live fish 

indicated a spawning population of 20-33 fish. . 
Rattlesnake Creek 

Rattlesnake Creek a South Fork Eel River tr ibutary was surveyed 7 
I 

times between 29 November 1989 and 22 February 1990 (Nielsen 1991). Three 

iributary streams, Elk Creek, Cumm-inps Creek, and Twin Rock Creek, were 

included in the s tudy area. Only one anadromous salmonid was noted along 

with an anadromous lamprey. Steelhead spawning was reported by residents 

in February and March but  no coho salmon were reported. Coho salmon 

apparently still use Rattlesnake Creek to some degree but  not Cummings Creek 

(W. Jone6, pers. comm.). 

Ten Mile Creek 

This South Fork Eel River tr ibutary was surveyed from the mouth to 

13.9 miles upstream on 6 occasions from 30 November 1989 to 22 F7bruary 1990 

(Nielsen 1991). Mill Creek, Streeter Creek and B i g  Rock Creek were includkd 

in the surveys. No coho salmon were seen. One Live coho and 3 carcasses 
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were counted in Ten Nile Creek during the 1987-1988 season (Flosi, unpubl. 

data). Flosi (unpubl. data) aiso reported a single carcass from Streeter Creek 

during the 1987-1988 season. Juvenile coho salmon were rescued from Ten 

Mile Creek in both 1951 and i952 with 3,475 and 4,369 fish czptured, 

.respectively ( K i m s e y  1952, 1953). Downstream migrants were reported by 

Puckett (1976) with 21 juveniles trapped during the period Xarch-May 1966 

(1-9 days per month). Coho were not found in other recent surveys of 

Streeter Creek, Big Rock Creek and Cahto Creek (W. Jones, Fers. comm.). 

Jack of H e a r t s  Creek 

Another upper tributarj. to the South Fork Eel River, this stream was 

surveyed 11 times from 28 November 1989 to 20 February 1990. Three coho 

carcasses were tagged. Based on live counts 29-39 coho and chinook salmon 

combined spawned in the stream. In a n  earlier carcass survey Flosi (unpubl. 

data) reported 2 carcasses from the stream in the 1987-1988 season. 

Redwood Creek 

Nielsen et  al. (1991) surveyed-Redwood Creek from the mouth to 1.3 

miles upstream on 11 occasions. Six coho salmon carcasses were tagged. A 

total spawner population of 34-38 fish, including both coho salmon and 

steelhead, was  estimated. The habitat for coho salmon was described as 

excellent and capable of supporting a much larger population of salmon. 

Stream surveys conducted by Ployie (unpubl. data) in 1985 and Brown and 

Moyle (1991) in 1987 found coho juveniles to be abundant in this stream. 

Coho salmon and steelhead juveniles were present in roughly equal 

proportions. 

Deer Creek 

A n  upper tributary to the South Fork Eel River, Deer Creek was 
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surveyed once during 1990 (Nielsen et  al. 1991). No fish were seen. Local 

residents indicated that domestic diversions result in stream drying in the 

summer. CDFG records indicate that coho were present in this s t r e s m  in 

earlier years (Milla 1983). 

Little Charfie C r e e k  

This upper South Fork Eel River tributary was only surveyed once. No 

fish were observed (Nielsen et al. 1991). 

Dutch Charfie C r e e k  

This tributary to the upper South Fork eel river was surveyed 8 times, 

covering 17.9 miles (Nielsen e t  al. 1991). These surveys were conducted from 

4 December 1989 to 20 February 1990. No coho salmon were observed during 

the 6UWeJ8. Flosi (unp'ubl. data) reported 6 carcaaaea during the 1987-1988 

season. 

K e n n  y Creek 
i 

This South Fork tributary was surveyed 8 times from 30 November 1989 

to 15 February 1990. No coho salmon were identified from the stream though 

coho have utilized i t  in the past (Table 1). 

Mud Creek 

Mud Creek, another upper South Fork tributary stream, was surveyed 6 

times from 30 November 1989 to 20 February 1990 (Nielsen et al. 1991). Two 

Live f ish were observed but  could not be identified. A local resident indicated 

that chinook salmon, coho salmon, and steelhead used the stream in the past 

bu t  not within the last 4 to 5 yecrs. Coho salmon have not previously been 

reported from this stream. 

M a t t o l e  River 

The Mattole River has been the subject of community based restoration 
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efforts for  a number of years. Coho have been an incidental species during 

chinook salmon spawning surveys and other work (G. Petersen, pers. comm.). 

The run is probably much reduced from historic levels, numbering in the 

hundreds in recent  years. There is only a "good" r u n  in one year out of 

three (G. Petersen,  pers. comm.). Coho salmon supplementation ,efforts have 

not noticeably increased spawner re turns  but the program has been successful 

a t  establishing populations in tr ibutary streams (Miller e t  al. 1990). 

South Fork Bear River 

.4n index section located in the South Fork   ear River was electrofished 

. in 1988 and 1989 (L. Preston, unpubl. data). The index section is  located 

approximately 12 miles from the confluence with the Mattole River and a t  least 

twice that f a r  from the  Pacific Ocean. The index section was 34.1 m long. 

2 Fish density was 0.5 and 0.1 fish/m in 1988 and 1989. Density of biomass w a s  

2 1.7 and 0.9 g / m  . These data indicate that coho salmon are  still able to 

migrate fa r  up the Mattole River and i ts  tributaries but  the to& numbers of 

migrants is  unknown. 

Mendocino County 

Mendocino County contains about 999 streams many of which supported 

coho salmon a t  some time. In recent surveys of 146 of these streams, coho 

salmon were found in  40 (27%)(W. Jones, unpubl. data). At only one site were 

coho salmon found alone. A t  all other sites they were found in association 

with steelhead rainbow trout. In a total of 71 stations, coho salmon density 
2 varied from 0.01 to 1.61 fish/*', with a mean of 0.41 fish/m . Biomass in these 

stations ranged from 0.11 to 44.5 kg/hectare, with a mean of 33.97 kg/hectare 
, 

(W. Jones, unpubl. data).  Coho salmon appear to be absent or very r a r e  in 

many of the streams they historically occupied. Coho salmon have not 



recently been observed in Whale Gulch Creek, Jackass Creek, Usal Creek, 

Hardy Creek, Juan  Creek, Howard Creek, Wages Creek, Duffy Gulch (tributary 

to South Fork Noyo River), tributaries to North Fork Big River (Arvola Gulch 

and James Creek), Buckhorn Creek, several tributaries to the Navarro River 

(Mill Creek and Indian Creek), Greenwood Creek, Mallo Pass Creek, Elk Creek, 

Brush Creek, Garcia River (recently planted kith smolts), Schooner Gulch and 

Fish Rock Gulch (W. Jones, pers. comm., Nielsen e t  al. 1990). Of these streams, 

early data only erdsts for Brush Creek and U d  Creek. Murphy (1950) 

recorded 80 juvenile coho salmon from Brush Creek in 1948. Fish rescue 

records from Usal Creek indicate 3,963 juveniles collected in 1940 (Shapovalov 

1940), 60,510 in 1944 (Shapovalov 1945b), 61,133 collected in 1945 (Shapovalov 

1949), 11,455 in 1951 (Kinisey 1952), and 13,864 collected in 1952 (Kimsey 1953). . 
Considering that only fish considered h danger were collected during these 

operations, Usal Creek supported a substantial juvenile population. 
1 

A recent survey  of 82 streams and tributaries (355 stream miles) in 

Mendocino County in 1989-1990 found low populations of coho salmon spawners 

in all of the streams surveyed (Nielsen e t  al. 1991). Only the Noyo River had 

a population of coho salmon exceeding 500 fish. The Noyo River is routinely 

planted with large numbers of f r y  and smolts. I t  i s  unknown how important 

natural reproduction is  to this population or if any  natural reproduction that 

does occur can be attributed to wild fish rather than planted fish. A number 

of streams are  discussed separately below. Unless otherwise noted, the 

information is cited from Nielsen et  al. 1991. W e  also note that Nielsen e t  al. 

(1991) indicated that the methods used tend to underestimate the actual 
* 

number of spawners but also s tate  that the numbers seem low even if off by 

several orders of magnitude. They also noted that the magnitude of the 



effects of the ongoing drought on salmonid populations a re  unknown. 

Ten Mile River 

This stream was surveyed 12 times between 28 November 1989 and 28 

February 1990. Coho were observed in the stream from 30 November 1989 to 

13 February 1990. Calculations based on carcass and skeleton counts 

indicated anywhere from 31-55 coho salmon spawners in Ten Mile River. Live 

counts indicated 80-92 spawners, but the estimate includes chinook salmon and 

steelhead. Coho enhancement in the river included the planting of 6,000 coho 

juveniles in June 1987. Most of the carcasses, skeletons and r edds  were 

observed in the lower Middle Fork and lower South Fork of Ten Mile River. 

Redds were also noted in Bear Haven Creek. Extensive barrier removal took 

place in Ten Mile River hi the 1970s-1980s. Redwood Creek and the upper  

South Fork had many barriers removed at this time. Live coho were seen in 

these streams along with 18 redds  and 2 skeletons. Churchman Creek was 
I 

opened to anadromous fishes in 1982 and 1983. Three live coho were seen in 

this stream, 2 redds were counted,-and 1 skeleton found. 

Bureau of Reclamation personnel estimated the run  size a s  6,000 coho 

spawners in 1973 (Bureau of Reclamation 1973). Even if the 1973 estimate is 

high by a factor of 10, t h e  present population is well below this level. 

Siltation due to poor land use practices including poorly constructed logging 

roads, skid trails, and cattrails was noted in 1973 (Bureau of Reclamation 

1973). The upper tributaries were noted to be full of slash debris, and silt 

making them unusable for spawning or  rearing. The lower drainage w a s  

described a s  being in the early stages of recovery. 

Pudding Creek 

Pudding Creek w a s  surveyed 8 times between 28 November 1989 and 8 



February 1990. Only one coho grilse carcass and 4 coho skeletons were 
. . 
%.i. . .-, . 

: - ;,.-;: 
I . . _._, 

observed. Counts of live fish indicated 38-50 coho spawners using Pudding 

Creek in 1990. Redds were found throughout the creek a t  a density of about 

1.57 per  mile. Surveys of juveniles in the summer of 1990 indicated that the 

entire stream was being used a s  rearing habitat. Density of juveniles ranged 

2 2 from 0.12 fish/m in August to 0.03 fiah/m in October (J. Nielsen, unpubl. 

data). The Live counts and juvenile densities indicated that carcass and 

skeleton counts underestimated use of the stream by coho, even though the 

density of juveniles was relatively low compared to other Mendocino County 

streams (W. Jones, unpubl. data).. Little Valley Creek, a tributary, which 

supported coho a t  one time (Table 1) apparently no longer supports a 

spawning population (W.'Jones, pers. comm.). 

Earlier data indicate a more substantial population of coho salmon. Allan 

(1958) counted 1,357 coho salmon (728 male, 529 female, and 100 undetermined) 

at the  Pudding Creek Egg Collecting Station (no longer operating) during the 

period from 15 November 1957 to 7 -February 1958. The station was closed 

that year due to lack of funds rather  than lack of fish. It is interesting to 

note that the number of eggs requested from the station that year was cu t  

back when out of state coho salmon eggs became available, indicating a 

preference for exotic stocks by the fish culturists a t  the time. The population 

estimated in 1990 was roughly one-twentieth of the 1957-1958 run. Even 

allowing for a substantial underestimate in 1990, it seems that the run has 

declined. 

South ~ o r k '  Noyo River 
4 

Coho salmon were present in the stream during all surveys from 30' 

November 1989 to 28 February 1990. Both males and females returned to this 
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stresm a t  two years  of age. Scale analysis indicated tha t  81% of the females 

and 72% of the males re turned a t  3 years old. Female 2 year olds were larger  

than male 2 year olds. Identification of these small females was based on 

qualitative external fea tures  and was not verified by dissection o r  other . 

methods. Thus, the  actual  proportion of 2 year old females i s  unknown. 

Grilse were more common near the weir and egg taking station than in t he  

rest  of the drainage. .4 total of 319 adult coho and 91 grilse were passed 

over the weir. X release of 214,230 coho f r y  occurred in 1987 contributing to 

the 3 year old population. I t  was estimated that the total spawning population 

in the South Fork Noyo River was 3,511 coho salmon. Kass Creek and the  . 

South Fork Noyo River below the weir contributed 80% of the  carcasses 

indicating that  a substant ia l  amount of natural reproduction was occurring. 

Carcasses were recovered in both Parlin Creek and North Fork of South Fork 

Noyo River, indicating natural  reproduction above the weir as well. I t  is not 
i 

known how many of these fish were the result  of plantings o r  natural 

reproduction. 

In 1973 a population of 6,000 ,coho &on was estimated for the whole 

Noyo River drainage (Bureau of Reclamation 1973). Without counts from the  

North Fork Noyo River i t  i s  impossible to deternine if the  present population 

i s  comparable. Given the 1990 estimate of over  3,500 coho in the hatchery 

supplemented South Fork Noyo River, the 1973 estimate i s  probably high fo r  

the system as a whole but  by less than a factor of 2. Logging and associated 

activities were noted as having the largest impact on the system but 

overgrazing and u rban  encroachment on the estuary were also noted. The 

drainage was described as being in the ear ly  stages of recovery. 



Caapar Creek 

Caspar Creek was surveyed 11 times during the  winter of 1989-1990. 

Length of stream surveyed  was 26.5 on the  mainstem, 13.3 miles on the North 

Fork, and 9.4 miles on the  South Fork. The only c3rcass found was a single 

coho in the mainstem. Calculations based on coho skeletons indicated a 

spawning population of 30-35 fish. Calculations based on  Live fish indicated a 

total of 38-43 live spawners,  of all species combined. Redds were most 

abundant  in the  mainstem. Successful spawning occurred above weirs on both 

2 the North and South Fork Caspar Creek. Juvenile dens i t y  was 0.25 coho/m in  

the South Fork Caspar Creek and 0.04 coh6/m2 in t he  North Fork Caspar Creek 

in  1990 (Rod Nakamoto, USFS, Redwood Sciences Lab, Arcata, CA, unpublished 

data, cited in Nielsen e t  al. 1990). Only 2 Live fish a n d  3 r e d d s  were observed 

above the  weir on t h e  North Fork and none above t h e  weir o n  the  South Fork 

dur ing  the spawning surveys .  These data  again indicate t ha t  spawning 

surveys  may underestimate numbers of spawners. 

Historical data  consists  of juvenile population est imates and outmigrant 

trapping. Graves a n d  Burns  (1970) trapped 613 juveniles in 1964 from South 

Fork Caspar Creek a n d  1,770 in 1968. Burns (1971) estimated 9.59 kg of 

juvenile coho salmon in  a 3.1 km s t re tch  of South Fork  Caspar Creek in 1967. 

Burns (1971) also estimated juvenile populations in a 2.4 km reach of North 

Fork Caspar Creek i n  1967, 1968, and  1969. These est imates were 122 to 313, 

194 to 359, and 1,105 to 2,724 juveniles, respectively. More recently, Jones 

(unpubl. d a t a )  c-ptured '1,697 yearlings and 34,955 young-of-year coho salmon 

dur ing outmigrant t rapp ing  on Caspar Creek dur ing t h e  period 1 April 1989 to 
L 

18 June  1989. The adu l t  population producing these juveniles is not known. ' 

Juveniles appeared in the  es tuary  in March indicating that  the trapping effort  



missed the beginning of the outmigration period. 

South Fork Big River 

Streams surveyed in this drainage included the South Fork Big River 

and tributary streams including Ramon Creek, Mettick Creek, Anderson Creek, 

Daugherty Creek, Soda Creek, Gates Creek and Kelly Gulch. No carcasses o r  

skeletons were observed during winter surveys in 1989-1990; however, 4 live 

fish were observed in Ramon Creek and were tentatively identified a s  coho 

salmon. These identifications could not be .verified from carcasses. A n  

estimate of number of spawners ranged from 17 to 23 fish. Redds were 

identified in Ramon Creek (13), Daugherty Creek ( 6 ) ,  and the mainstem South 

Fork Big River (58). The species digging the redds could not be identified. 

Johnson Creek, a tr ibutary not included in the surveys had a coho 

enhancement project running from 1981-1987. The 1987 plant consisted of 

2,500 f r y  which could account for  some or all of the spawning actiirity 

observed. Spawning by  wild fish or progeny of previously planted fish may 

also have occurred. Survey personnel commented that the mainstem South 

Fork had excellent spawning gravels and good holding pools but few fish. 

Hillside erosion, high turbidity, and log jams were observed in Gates and Soda 

Creeks, tributaries to Daugherty Creek, and were coincident with commercial 

logging in the drainage. 

The estimated coho salmon spawning run  was placed a t  6,000 fish in 1973 

(Bureau of Reclamation 1973) for Big River a8 a whole. The present population 

appears to be well below this earlier estimate even allowing for estimation 

e r r o r s  on the order  of 10 times in both years. The 1973 report not;?d poor 

logging practices leading to siltation, removal of streamside vegetation, debris 

dams, and pool filling, the same conditions noted in some tributaries in 1990. 



. Recent su rveys  of most of the other tributaries historically supporting coho 

salmon indicate that  coho are still present though the size of the runs are not 

known (W. Jones, pers. comm.). 

Little River 

Two live fish identified as coho salmon were identified in the lower 

mainstem of Little River. Redde (total of 9) were observed from 17 January 

, 1990 to 9 February  1990. Summer surveys  of juvenile coho salmon rearing in 

t the r iver  resulted in an  estimate 0.17 coho/m. Outmigrant trapping data 

i n d i a t e d  more spawning in Little River than was indicated by the csrG2ss 

surveys (W. Jones, unpubl. data). I n  1988, 1,111 yearlings and 565 ~oung*f- '  

year were captured. During the period of 22 March 1989 to 21 June 1989 

2,123 yearlings and 503 young<f-year were captured. 

South Fork Garcia River 

The lower 2 miles of the South Fork Garcia River were surveyed from 

the confluence with the mainstem upstream on 6 occasions between 30' 

November 1989 and 22 February 1990. N o  coho were identified though Pister 

(1965) collected them in his study. 

Both Weldon Jones and Bill Cox (CDFG, pers. comm.) indicated that a 

s m a l l  remnant r u n  persists somewhere in the Garcia River though the number 

and location of spawners is unknown. Also, the system received a stocking of 

smolts in the  late 1980s. Present logging practices in the drainage appear to 

be good but aggradation of gravel from earlier poor practices has been a 

problem for  m a n y  years (W. Jones, pers. comm.). 
L 

Sonoma County 

In  Sonoma County coho salmon a r e  present in SaLmon Creek, Russian 

River, Gualala River, and their tributaries. Coho salmon have also been 
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reported from Fort Ross Creek and Russian Gulch but these stresms have not 

been recently surveyed. 

Salmon Creek 

The Salmon Creek population is small at  present and i t s  survival 

appears to be shaky  (B. Cox, pers. comm.). Coleman Valley Creek, one of i t s  

tributaries no longer suppor t s  coho (W. Jones, pers. comm.). Tannery, Fay, 

and Finley Creek a r e  relatively short  tributary streams that  have been 

degraded primarily b y  grazing but also by logging and development. The 

whole Salmon Creek drainage was heavily damaged b y  a large storm in 1982 

that  affected riparian vegetation. 

Gualala River 

Spawning coho salmon ha;e been reported from the Guala.la River and i t  

probably does still suppor t  a small run  (B. Cox, pers. comm.). Piater (1965) 

captured coho while electrofishing the Gualala River in 1965. The Wheaffield 

and South Forks a r e  open, hot, and eroding and do not provide good coho 

habitat (B. Cox, pers. comm.), Any wild fish that me present most likely use 

the  North Fork which is smal l  but  well forested; however, recent surveys of 

the North Fork Gualala failed to  find coho (W. Jones, pers. comm.). The Little 

North Fork was recently planted with hatchery fish in an effort to reestablish 

a population. I n  1973, the  spawning population of coho salmon was estimated 

a t  4,000 fish (Bureau of Reclamation 1973). Obviously, this population has  

declined precipitously from historic levels. 

Russian River . - 
Coho salmon have been reported from the R u s s i a .  River and 2'! 

tributary streams (Table 1). Most of these streams no longer maintain 

populations. Willow Creek, the lowermost tributary, still maintains a run  of 



3 nursery habitat despite poor logging practices in the 1940s-1960s and a large 
, 

Y ?r- 

, input of debris during the 1982 flood. Present logging practices in the area 
I I- 

appear not to threaten the remaining population. 

Austin Creek had a r u n  of coho in the past but none have been 

observed in the last  10 years. The Austin Creek drainage is geologically 

unstable and logging and mining practices have resulted i n  lots of slide 

activity. Over the last 10 years aggradation of up to 10 feet  has been noted 

in some places. 

Several streams have good habitat or are rumored to contain coho 

salmon but have not been sampled in recent years. These streams include 

Green Valley Creek, and Redwood Log Creek (a t r ibutary to Pena Creek) (B. 

Cox, pers. comm.). Dry Creek and Warm Springs Creek had wild populations 

before the construction of Sonoma Reservoir. Thesz populstions aqe now gone 

(B. Cox, pers. comm.). Warm Springs hatchery is lccated below the dam and 

accounts for yearly plants of coho into the system. All production in the East 

Fork Russian River w a s  lost with the construction of Mendocino Reservoir. 

Recent surveys of Pena Creek and all West Fork Russian River tributaries 

indicate that none of the  streams support populations of coho salmon (W. 

Jones, pers. comm.). 

' Marin County 

Several coastal streams in Marin County still maintain small runs of coho 

(B. Cox, pers. comm.), though there is no good historical data to determine 

historical trends. The most well known streams, Walker and Lagunite Creek, 

a re  discussed separately. 

Olema Creek and i ts  tributaries a re  believed to support  a run of about 
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200 wild coho salmon (B. Cox, pers. comm.), though there are no data to 

determine long term trends in the system. Pine Gulch Creek, the primary 

t r ibutary  to Bolinas Lagoon, has been reported to support coho salmon in the 

past (Table 1) but  there is no data on the present status of this ,  population. 

Redwood Creek, the stream flowing through Muir Woods ~ a t i o n a l  Monument, 

still maintains a coho run  of about 75 fish or more (B. Cox, pers. comm.). 
,.. . 

W a l k e r  Creek 

Walker Creek, a tr ibutary to Tamales, Bay, had a run of coho salmon in 

the past but the run  is  now restricted to occasional sightings of fish (B. Cox, 

pers. comm.). Emig (1984) noted that Walker Creek had unskble  soila and had 

been overgrazed resulting .in heavy erosion. A motorcycle club and abandoned 

mercury mine contributed to thk resulting siltation. Two stockings of coho 

salmon failed to produce a measurable increase in the population. A 1979 

plant was considered a failure because of the lack of juveniles during a 

su rvey  targeted on expected progeny. A 1980 plant failed because of high 

water temperatures and Foor fish condition resulting in high mortality. 

Lagunitas Creek 

Lagunitas Creek is a t r ibutary to Tomales Bay and empties into the 

southern part of the bay. Lagunitas Creek also known as  Papermill Creek, 

produced a state record coho salmon in 1959 (Giddings 1959). Presently the 

population appears to be very  low. The primary reason for the decline 

appears  to be the construction of Kent and Nicasio Reservoirs, which 

restricted anadromous fishes to the  lowermost portions of Nicasio and 

L 

Lagunitas Creek. When Sicasio Reservoir was first  constructed adults were . 

trapped below the dam end transported above the reservoir where they were 

allowed to spawn naturally. Outmigrant juveniles were trapped in Nicasio and 



* Halleck Creeks and transported below the dam. These programs began in 1961 

upon completion of the project (Quinn and Alan 1969a). During the 1962-1963 

season 44 adult  coho salmon were released above the reservoir and in 1963- 

1964, 151 adult  coho salmon were released above the reservoir (Quinn and Alan 

1969a). Six hundred twenty adult coho salmon were captured in the 1964-1965 

season (Quinn and Alan 1969b). No juvenile downstream migrant coho salmon 

were capture in 1961 or 1962. N o  data are  available for  1963. In 1964, 943 

coho salmon juveniles were captured and in 1965, 41,697 were ap tu red .  This  

extremely large number was the result of a- plant of hatchery-reared coho 

salmon during the previous winter. The ratio of hatchery yearlings to natural 

yearlings was roughly 260 .to 1. Large numbers of naturally produced young 
..: 

of year also migrated, suggesting that space may have been limiting. This 

program was eventually discontinued (L. Cronin, pers. comm.). 

A redd count conducted in 1991 indicated bnly 20 pairs of coho salmon 

spawning in the  stream (L. Cronin, pers. comm.). Flows were so low that coho 

never reached a trapping site where eggs have been taken in previous years 

for enhancement of natural reproduction and to maintain the natural gene pool 

in the event of scouring flows. The success of the Limited spawning in 1991 

may be in jeopardy because of superimposition of steelhead redds. Steelhead 

entered the stream in March 1991 and spawned in the same areas used by  the 

coho salmon '(L. Cronin, pers. comm.). 

Emig (1985) recommended planting of riparian vegetation, erosion control 

measures and additional stockings of 100,000 coho smolts for 3 years to 

restore the depleted coho population. H e  also recommended using nitive eggs. 

At the time, 40,000 smolts were stocked annually a s  mitigation for the Nicasio 

project. He also suggested that regulations prohibiting fishing should 



5 1 

continue. 

Lack of appropriate spawning gravel is one of the problems affecting 

coho salmon in this  creek. Construction oi the reservoirs has prevented 

recruitment of new gravel into most of the system resulting in a .streambed 

dominated by  relatively large and angular particles. Most spawning now takes 

place in San Geronimo Creek, an unregulated tributary, and the region 

immediate1.y downstream of i t s  confluence with Lagunitas Creek (L. Cronin, 

pera. comm.). Though no numbers are  available, the present population 

appears to be only a s m a l l  remnant of the gopulation in the early 1900s when 

special trains brought  anglers from the Bay area to fish for adult who  salmon 

and steelhead (Smith 1986). 

San Francisco Bay 

Within San Francisco Bay, coho salmon appear to have been extirpated 

o r  xiearly so. Skinner  (1962) indicated that there were spawning migrations of 

coho salmon in most streams with suitable habitat before human disturbance. 

Spawning migrations were noted in Walnut Creek during the  1950s to mid- 

1960s (Leidy 1983). Coho salmon have also been recorded from Corte Madera 

(San Anaelmo), Creek (Fry  1936). Wock and Fry (1967) stated that spawning 

migrations may have eldsted in Corte Madera and Mill Valley Creek. In the  

most recent, extensive survey of San Francisco Bay streams, Leid y (1984) 

captured several juvenile coho from both Carte Madera and Mill Valley Creek. 

A few coho have been observed in Corte Madera Creek more recently (B. Cox, 

pers. comm.). Whether these fish are  the result of successful reproduction or  

are  strays from other  s y s t e m s  is  unknown. I t  seems likely that the- 

populations in these streams were more extensive in the past though there are 

no records from which the extent of the decline can be determine. The 



threats to these populations are urban development and the  habitat 

degradation and decline in water quality that usually accompany development. 

Sacramento River 

Recent authors indicate that coho salmon occurred in the Sacramento 

River only a s  s t rays  (Shapovalov 1947, Hallock and Fry 1967, Fry 1973). 

Recent records tend to support this view. Hallock and Fry  (1967) reported 

that in the period from 1949 to 1956 only two coho salmon had been identified 

from the Sacramento River, both entering Coleman. National Fish Hatchery. One 

was collected in the fal l  of 1949 and the other in the fall of 1950. .One 

additional coho s h o n  was reported at  Coleman previous to 1949 (J. Pelnar, 

pers. comm., cited in Hallock and Fry 1967). 

Older records suggest  thdt coho salmon may have been more abundant 

in the Sacramento River. Jordan and Jouy (1881) list a museum specimen a s  

coming from the Sacramento River and Jordan and Gilbert (1881) describe coho 

salmon as occurring from the Sacramento River northward. Lockington (1881) 

cites a personal communication from Jordan that coho salmon were taken in the 

Sacramento River. Jordan also reported a fall run of coho salmon in the 

Sacramento River to the U.S. Commission of Fish and Fisheries (1892). 

Eigenmann (1890) listed coho salmon a s  one of the four  species of salmon 

occurring in the Sacramento River and that it runs in the Sacramento River in 

the summer and fall. He also states that many are probably confused with 

young chinook salmon. Eigenmann (1890) did not term coho salmon "rare" a s  

he did pink and chum salmon, indicating a higher level of abundance. The 

lack of more definitive statements about the abundance of coho sa lm6n m a y  be  

due to the difficulty in identification mentioned by Eigenmann, as  well as  a 

general lack of interest  in a species which, a t  that time, was numerically 
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insignificant compared to the chinook salmon. For e.mmple, Snyder (1931) 

states  that coho salmon occurred in large numbers in the K h a t h  River, but  

no statistics on coho salmon were kept until 1919 and none after that year. I t  

also seems likely that coho salmon would be the first spe&ies to d,isappear 

from the  Sacramento River in response to the hydraulic mining, dams, 

diversions and other perturbations occurring a t  the time. Coho salmon are 

especially vulnerable because of the one year residence of the juveniles in 

freshwater and the obligatory three- year life cycle. Juveniles would be 

subjected to dewatering of streams and high silt loads. Spawning pdpuhtions 

would not be buffered by multiple age classes within a single brood Year; 

therefore, a three year interruption in spawning would result in the 

extirpation of the population. coho salmon have been noted in the Walnut 

Creek which i s  tributary to Suisun Bay. I t  seems unlikely that in the absence 

of any physical barrier the range of coho &on would simply stop a t  Walnut 

Creek, especially given the grea t  distances coho salmon are known to migrate 

in other large rivers such as  the  Columbia River and KIamath River. Thus, 

while the evidence is minimal, i t  s e e m s  likely that the Sacramento River system 

did support populations of coho salmon a t  some time. 

The California Department of Fish and Game attempted to introduce (or 

reintroduce) coho salmon into the Sacramento River system in 1956. In March 

1956, 43,025 yearlings were released into Mill Creek followed by 53,505 

yearlings in February and March 1957, and 48,000 yearlings in April 1958 

( M o c k  and Fry 1967, Fry 1973). These fish were Lewis River, Washington 

stock. The returning adults scattered throughout the drainage with the 

largest concentrations occurring a t  Battle Creek, where the fish had been 

raised, and Mill Creek, where they were planted. The fish did spawn (Mlock  
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- had apperently gone out to sea because a number were captured near 
, *%Y 

i --i&. 
Fremont, California on the lower Sacramento River ( H d o c k  e t  81. 1957, Van 

i .r 

r1 Woert 1058). Also, a number of grilse were captured in 1955 (Van Woert 1957). 
=-- =r 

Some of the f ish returning to the Coleman Fish Hatchery were spawned and 
i\ 

the fish t ransferred to the Nimbus hatchery for rearing and release (Edock  

and Fry 1967, Hinze 1961). Subeequent to this plant, 99 adult  salmon returned 

to Nimbus Hatchery in 1960 and 87 in 1961.- By 1963, coho &on again 

became rare in the Sacramento River, though Fry (1973) and Hallock and Fry 

(1967) state tha t  they were not a s  ra re  as  formerly. Small numbers of coho 

salmon have consistently been identified a t  Nimbus Hatchery (Jochimsen 1971, 

1973a, 1973b, 1974, 1976, 1978a, 1978b, 1978c) and coho salmon have also been 

identified from the Feather River (Schlichting 1974, Painter et al. 1977). In 

1970, 23 adult males and 35 adult females entered the Feathzr Rive:: Hatchery, 

were spawned, and the  young released as swimup fry (Schlichting 1974). 

Whether these increased occurrences of coho salmon in the Sacramento River 

a re  the result of increased straying o r  the presence of a small spawning 

population is unknown. I t  is also interesting that the failure to establish a 

population in the Sacramento River system is taken a s  evidence that the 

system never supported the species. Given the great physical changes that 

have taken place in the system and the absence of any evidence that hatchery 

propagated populations in other California rivers such as t h e  Klamath, Trinity 

and Russian Rivers would be self-sustaining if plants were discontinued, the 

1 

argument s e e m s  weak. 

Streams South of San Francisco Bay 

Al l  natural production of coho salmon in the smaller streams south of 
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San Francisco Bay is  believed to be lost, primarily due to the 1976-1977 

drought in California which exacerbated the cumulative effects of etream 

alterations caused by agriculture, logging, and urbanization (D. Strieg, pers. 

comm.). The drought dewatered most of these small streams. This. group of 

streams includes Aptos Creek, Soquel Creek, Pescadero Creek, San Gregorio 

Creek, and San Vicente Creek. Apparently stray fish occasionally reproduce 

in these streams (Coots 1973 reported occasional spawning in San Gregorio 

Creek) and might conceivably found new populations. For example, a juvenile 

coho salmon was caught in the lagoon of Pescadero creek in 1985 and 5 were 

caught in San Vincente Creek in 1981 (J. Smith, unpubl. data). Waddell and 

Scott Creek still maintain natural runs  of fish and a hatchery maintained 

population e-usts in  the San Lorenzo River. These streams are discussed 

below. 

Waddell Creek 
I 

Waddell Creek was the site of Shapovalov and Taft's (1954) classic study 

of the life history of coho salmon and steelhead in California. Though Waddell 

Creek still maintains a natural run  of coho salmon, the run  is much reduced. 

A number of exotic stocks have been introduced by private aquaculturists in 

recent years, though records of egg sources were not kept (D. Strieg, pera. 

comm., cited in Bartley e t  al. 1991). Over the time span of Shapovalov and 

Taft's study the population varied from 120 to 633 spawners (Shapovalov and 

Taft 1954). The present run  is around 50 fish in a "good" year and much 

less in poor years (J. Smith, pers. comm.). Surveys of juveniles indicate that 

* 
Waddell Creek only has a "good" run every third year, the moet recent being. 

1990. The year class produced in 1988 was very weak and the one produced 

in 1989 was intermediate. Jerry Smith (pers. comm.) attributed the decline in 
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8 habitat for coho salmon south of San Francisco Bay. The run  averages 30-40 e 
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& fish per year. When available, the project captures coho, spawns them 
Q 8 ! 6 artificially, then releases smolts to augment-natural reproduction. Only native 
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stock are used. Trapping records and planting of resident gene pool fish are 
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& given in Table 2. All released smolts a re  marked by fin clips and are not 
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used a s  brood stock in subsequent years. The population in Scott Creek 
1 @ 
; appears fairly secure ii no major changes occur in the condition of the , , %> % 
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I '  r habitat; however, if a major random event did occur this population could be 
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the population to the effects of winter storms which have been magnified in .%%p- .*,. .* 
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recent years due to poor land-use practices. 
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severely affected. No data on historic numbers of coho salmon using Scott 

Creek were found, 

Scott and Big Creek 

Scott Creek and its tributary Big Creek have been the subject of an 

intensive rehabilitation effort by the  Monterey Bay Salmon and Trout Project. 

, .z=. .*: ,-... -. - 
-6%:. 
g;: San Lorenzo River 
$? 

The San Lorenzo River, Santa Cruz County is one of the streams that 

lost i ts coho in the 1976-1977 drought, although much or  a l l  of the population 

was the result of stocking from the 1950s through the mid-1970s (J. Smith, .- 
pers. comm.). Dave Strieg ( p e r ~ .  comm.) attributes the loss of wild coho in 

the San Lorenzo to habitat loss, habitat degradation, and urban development. 

Johansen (1975) noted a decline in the annual catch of coho salmon and 
- .  * 

steelhead in the San Lorenzo River'from levels recorded in the previous t w o ,  

decades. He attributed the decline to logging and related activities, 

subdivision development and water project construction resulting in habitat 
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loss and  increased siltation. The main result of these factors is that  the 

stream is less buffered against high peak flows. Input of urban  runoff and 

lack of vegetation and soils capable of holding storm flows have resulted in 

flood peaks that a re  very intense and of short duration resulting .in e n  
I 

increased probability of scour. Also development has decreaaed access to 

appropriate  tr ibutary habitat forcing any na turd  spawning to take place in  

the  main channel of the river where these problems a re  most severe. Planting 

of smolts of Noyo River, Prairie Creek, and.Scott Creek stocks have 

reestablished coho returns to the system and coho returning to the river have 

been trapped and spawned in a n  effort to establish a resident stock (Table 2). 

The number of adult fish trapped from the river reached a peak in 1989 a t  

183 fish. Some natural reproduction was indicated by the presence of coho 

smolts in  1989 (J. Smith pers. comm.) but  it is unknown if there  is  adequate 

Labitat for a self-sustaining population to become established. 

Summary of Presence/Absence D a t a  

We characterized the streams in Table 1 a s  having coho salmon from any 

source  (coho present),  streams where coho salmon are known to be very  r a r e  

or extirpated, and streams without sufficient data for claseificstion. The 

resu l t s  are  presented in Table 3 and discussed by county below. County 

classifications were made on the position of the mouth of the system and not 

by individual stream. 

In total, 582 streams a re  listed in Table 1 as supporting coho salmon a t  

some time. At present we lack da ta  on the recent use of 58% of these streams 
t 

by coho salmon. Of the streams where we have eome idea of 

presence/absence, 5 4 3  have coho salmon and 46% do not. The amount of data 

varied from county to county. The percentage of atreams that  could not be  



classified was greatest  in the north of the state and least in the south. The 

- reason for this pat tern is presumably related to the fact that the northern 
r 

part of the s tate  has  more streams and they are  less accessible than those in 

the south. A difference in emphasis by fisheries managers may also be 

responsible. The greatest  concern for  coho salmon appears to occur in 

Mendocino County southward. This is probably because the smaller river 

; systems in the south supported a higher proportion of coho salmon to chinook 

salmon than the  larger  systems in the north. Also, in the f a r  south (Sonoma 

County and below) there is concern for preserving habitat for  any species of. 

anadromous fishes because of the rapid urbanization that is occurring. 

I n  Del Norte County, 73% of the streams could not be classified. Of the 

remaining streams all were classified a s  having coho in the coastal systems 

and Smith River. In the Klamath, 50% of the streams that could be classified 

had coho and 50% did not. Most of the streams claseified as  not having coho 

salmon occurred in the South Fork Trinity River and Salmon River. In d, 

45% of the streams for  which there were records in Del Norte County no 

longer contain coho salmon. 

I n  Humboldt County, 70% of the streams were unclassified but if the Eel 

River is  omitted the  percentage increases to 86%. Only the Eel River system 

contained streams that  were classified a s  not having coho salmon. The high 

level of interest  in the Eel River is somewhat misleading because the bulk of 

the streams included in this number actually lie in Mendocino County and 

indicate the high level of concern with coho salmon. Overall, 31% of Humboldt 

County coho streams for which there a r e  recent records are without 'coho 

salmon. 

In  Mendocino County the percentage of streams that could not be 
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classified ,ranged from 8 to 58% depending on the system. Of the 103 streams 

listed, 24% could not be  classified, 31% did not. contain coho, and 45% did 

contain coho. Forty-one percent of classified streams had no recent record of 

coho salmon. 

Sonoma County contains 53 s treams that historically contained coho 

salmon. Of those 47% could not be classified. Of the remaining 28 streams, 4 

(14%) contained coho a n d  24 (86%) did not. 

From Marin County south only 30 streams were listed as historically 

containing coho salmon. The actual number of historic coho streams may 

actually be higher  if, a s  we suspect, some of the Sacramento River tributaries ' 

also supported runs .  There  was no data for  3 streams, 15 have lost their 

populations, and 12 are still a t  least  occasionally used b y  coho salmon. W e  

should note tha t  most of the streams listed as having coho salmon in this 

geographic area are very small, actually support very few salmon, .and arc 

supplemented by ha tchery  plants. If these streams 'occurred in the north, 

some (ca. 8) would have been classified a s  not having coho salmon because of 

the few fish occurring.  

Estimates of Abundance 

There is little da ta  on which to base estimates of true abundance of 

coho salmon in California. A s  a rough estimate we have assumed that each 

stream which contained coho salmon or for  which there was no data had a 

population of 20 spawnere. For hatchery populations, we assumed the average 

population based on available data start ing in  1981-1982. For streams where 

estimates of adul t  populations were available, the  largest estimate or 020 fish, if 

it was larger, w a s  used. For streams where hatcheries were located we 

included both the  average hatchery population and the estimated wild or  



natural population. These estimates are presented in Table 4 and discussed 
. . 
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below. 
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In most cases, when estimates of adult populations were available they 

were similar to or leas than the estimated number based on 20 fish per 

stream. Numbers of coho salmon passing over Sweasey Dam on the Mad River 

fluctuated between 0 and 1,000 fish between 1938 and 1961, the estimated 

number of coho salmon in the system exclusive of fish returning to the 

hatchery was 460 coho. This number is nicely in the middle range of the 

historic range. The population in the Outlet Creek drainage of the mainstem 

Eel River was estimated a t  240 fish but in 1989-1990 no evidence of coho 

spawning was seen in the .drainage. In the South Fork Eel River drainage, 

the population in Hollowtree ~ r k e k  was estimated at  180 fish using the 20 fish 

per stream which is comparable to the 162 fish counted a t  the  egg taking 

station in 1989-1990 and exceeds counts in several other years. Also in the 

South Fork Eel system, the 20 fish rule predicts 140 coho in the Ten Mile 

Creek drainage when none were seen in the 1989-1990 season. Nielsen et  al. 

(1991) estimated fewer than 100 spawners of all species combined in the Ten 

Mile River system. Our estimate was 160 fish in the drainage. Similar 

overestimates occur for B i g  River, Little River, Garcia River, and Gualala River. 

Exceptions to the 20 fish per stream rule mainly occurred where there was 

ongoing hatchery supplementation such as  in the Noyo River, streams 

tributary to Humboldt Bay, Scott Creek and San Lorenzo River. Thus, in most 

cases the estimates for natural fish are probably overestimates. The degree 

* 
of overestimation is probably extreme especially because all of the streams 

that were classified as having insufficient data were assumed to contain coho 

salmon. Also, as  noted in the Eel River system and some Klamath tributaries 
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the ongoing drought has reduced some small populations to e.xtreme1y low 

levels. 

Even given that we  have probably overestimated numbers of natural and 

wild coho salmon, their populations appear  to be a t  low levels. ~ h s  total 

California coho salmon population is  estimated at  about 31,000 fish which is  

roughly equivalent to the latest estimate of 33,500 fish statewide (Sheehan 

1991). However, hatchery populations contribute over half of the fish (57%). 

Natural and wild stocks make up the remainder. Of the natural spawning 

stocks probably the largest concentration of fish with Little hatchery influence 

occurs  in the South Fork Eel River system, which is estimated to have 1,320 
' 

fish based on the 20 fish rule. However, as noted above, this is likely a 

gross overestimate given the abkence of fish from many of the tributaries i n  

1989-1990 (Nielsen e t  al. 1991). Our estimate of 13,240 natural and wild fish 

could easily be high by 50% and possibly even mcjre. We would consider an 

estimate of 5,000-7,000 naturally spawned coho adults returning to ~al i fornia 's  

streams each year since 1987 to be a realistic assessment of the state'e coho 

populations. This estimate is fu r the r  reduced if natural stocks a re  eliminated. 

Wild coho stocks in California have probably numbered leas than 5,000 fish in 

recent  years. Further,  many of the populations in the smaller systems 

probably number fewer than 100 fish, which is probably below the minimum 

population size required to preserve t h e  genetic integrity of the stock and 

buffer i t  against random environmental disasters. Clearly, the abundance of 

naturally spawning coho salmon is  a t  a low level, particularly wild stocks. 

The trends indicate that coho numbers a r e  continuing to decline stat'ewide. 

Our numbers show that  coho salmon stocks in California are lesa than 1% of 

what they were in the 1940s, even if hatchery stocks are included. There has 
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probably been a t  least a 70% decline in coho numbers since the 1960s. 

Threats to Wild Populations 

The types of threats to the maintenance of wild stocks are  well known. 

The major ones are  loss of spawning and rearing habitat due to urbanization, 

industrialization, timber and agricultural industry watershed disturbances, and 

water diversions (Baker and Reynolds 1986). There are also dangers involved 

in attempting to enhance wild populations with hatchery stocks. Some of 

these problems are  reviewed below. 

Loss of Stream Ilabitat 

Loss of stream habitat has always been recognized as a major.threat to 

anadromous salmonids, particulatly coho salmon which utilize the streams BB 

juveniles. Testimony given to the State Interim Committee on Stream and 

Beach Erosion in 1956 indicated that 925 miles of streams had been damaged or 

destroyed by early 1955 and the estimate by the end of 1956 was 1,000 miles 

(Fisk e t  al. 1966). Calhoun and Seeley (1962) indicated that 33 streams 

totaling about 55 miles, were damaged that year. Fisk et  al. (1966) did 

preLiminary surveys of stream damage on the Garcia River and Redwood Creek. 

The Garcia River was found to be severely to moderately damaged by ongoing 

logging and road building for 52 miles of i ts 104 miles of available. habitat. In 

Redwood Creek, 68.5 of 84 miles of available habitat fell into these categories. 

This damaged was attributed to erosion and land slippage during floods that 

were increased in severity by logging operations such a s  construction of 

roads, skid trails and the removal of vegetative ground cover. On the Noyo 

River in t h e  late 19506, Holman  and Evans (1964) estimated that all of the 70 

miles of the potential fisheries habitat had been adverseiy affected by past 
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logging activities, most of which took place a t  least 50 years ago. They cited 

old log jams, unstable gravels, and areas  of hezvy silt deposits a s  the resul t  

of these past activities. 

Graves and Burns (1970) compared yielde of downstream migrant 

salmonids from 1964 to yields in 1968 af ter  logging road construction and 

right-of-way logging on the South Fork Caspar Creek, in Jackson State 

Forest, in 1967. During the operations, large quantities of rocks and t rees  

fell into the stream and approximately 79 meters of stream were relocated. 

Bulldozers operated through 41% of the  stream's length. Upon completion of 

stream clearance over 99% of the 3,183 meter study reach had been disturbed 

(Burns 1970). The number. of coho salmon smolts was 41% less in 1968 

compared to 1964. Eighty-three percent of the coho salmon juveniles died o r  

emigrated to refuge pools during the logging operations. In addition, in 1968 

a Large number of emigrating coho salmon were f r y  (81% v e r s a  5%. in 1964): 

This was most likely due to physical s t r e s s  caused by phyeical changes d u e  to 

logging. 

The Bureau of Reclamation (1973) surveyed Redwood Creek, Ten Mile 

River, Noyo River, Big River, and the GuRlFllR River and found ali of the 

streams to be negatively affected by logging practices, road building, grazing, 

or  urbanization. The detrimental effects of logging on salmonid fishes and 

ways to avoid them a re  reviewed by Burns (1972), with an emphasis on 

California streams. 

The destruction of estuaries and winter habitat a re  also factors to 

consider. Coho salmon rearing in estuaries have rates of' growth a i d  survival 

that are better than and independent of those of stream fry,  and independent 

of adverse conditions upstream (Tschaplinski 1982 cited in Hassler 1987). 
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Similarly, Smith found extremely rapid growth rates for steelhead in several 

small, California coastal lagmns (Smith 1987). Puckett (1977) noted coho 

salmon in all a reas  of the Eel River estuary, but  noted that many of the fish 

may have been hatchery fish. Still the high use of the estuary is significant 

and other, smaller wild fish were also present. Eoth Smith (1987) and Puckett 

(1977) noted that  the value of the estuaries a s  fish habitat had been degraded 

by increased siltation caused by human activities that widened and shallowed 

the habitat. Tschaplinski and Hartman (1983) found that many juvenile fish 

left the main channel of Carnation Creek (British Columbia, Canada) for low 

gradient, low velocity habitats such as side-chrsllnel sloughs or  tributaries on 

the valley floor. Mainstream habitats utilized were deep pools with undercut 

banks and instream woody cover: Cover was also an important component of 

the valley flwr habitats. 

Reeves e t  a1. (1989) have organized some of the factors limitihg the 

production of coho salmon into a formalized key. The key is meant to help 

fishery managers identify the factors limiting production in Oregon and 

Washington in  streams up  ta large f o u r t h ~ r d e r  and s m a l l  fifth-order in size. 

The key emphasizes stream gradient, summer and winter water temperatures, 

and habitat type (pool, riffle, glide, etc.). Summer temperatures and percent 

area of habitat types a r e  both factors that can be influenced by man-induced 

changes by removal of riparian vegetation, factors increasing sedimentation. 

The methods for correcting many of the above problems are  well known. 

Reeves and Roelofs (1982) reviewed many of the current  methods for 

rehabilitating and enhancing stream habitat. Many local organizationa* in 

California are now involved in rehabilitation and enhancement efforts (Twle e t  

al. 1983, Hashagen e t  al. 1984, Somrnerstrom 1984). -4s mentioned by  Reeves 
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and Roelofs (1982), many restoration projects are not followed up by  either 

qualitative or  quantitative evaluations of increases in production of salmon, or  

if they are, the information is not readily available to others. 

Genetics 

The majority of coho salmon streams in California have been planted 

with fish from outside their native drainage. The genetic effects of these 

plantings of exotic stocks on native wild populations a r e  unknown. 

Sommarstrom (1984) estimated that, in Mendocino County, only 10 streams 

retained coho salmon stocks minimally affected by hatchery outplantings, these 

being (listed north to south) Whale Gulch Creek, Jackass Creek, Usal Creek, ' 

Cottoneva Creek, Hardy Creek, Howard Creek, Juan Creek, Wages Creek, Albion 

River, and North Fork Gualala Rlver. A l l  but  the populations i ~ ?  Albion River 

and Coftoneva Creek a r e  reported to be a t  low levels o r  absent (W. Jones, 

pers. comm.). I 

Bartley e t  al. (1991) used electrophoresis to s tudy the genetic s t ruc ture  

of 27 populations of California coho salmon. Specimens for study were 

captured from 1983 through 1986 from the following streams: Scott Creek, 

Waddell Creek, Lagunites Creek, Tanner Creek (Salmon Creek), Willow Creek 

(Russian River), Flynn Creek (Navarro River), John Smith Creek (Navarro 

River), Albion River, Little River, Two Log Creek ( B i g  River), Russian Gulch, 

Caspar Creek, Hare Creek, Little North Fork Noyo River, Kass Creek (Noyo 

River), Pudding Creek, Little North Fork Ten Mile Creek, Cottoneva Creek, 

Huckleberry Creek (South Fork Eel River), Butler Creek (South Fork Eel 

River), Redwood Creek (South Fork Eel River), Elk River, Prairie Creek, Rush 

Creek (Trinity River), Trinity hatchery, Deadwood Creek ( ~ r i n i t ~  River), West 

Branch M i l  Creek (Smith R i v e r ) .  Allozyme variation occurred at 24 of 45 loci 
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(53%). Much of the variation w a s  due to rare alleles (frequency<5%) present 

in only a few samples. Of  30 variant alleles found, 20 (67%) were found a t  

three o r  fewer locations; however, the distribution of these alleles did not 

follow any  particular geographic pattern. Estimates of gene flow were high 

0 1  fish per  generation). 

The resul ts  for California coho salmon were similar to resul ts  obtained in 

Oregon, Washington and Canada. Bartley e t  al, (1991) also noted that  

undocumented transplants of different stocks in the past may have obscured 

any  genetic differentiation that  may have previously ezdsted. In  particular, 

they point out that  Waddell Creek salmon had the highest level of 

heterozygosity recorded. This population is known to have been augmented 

with exotic stocks of fish. Neai-by Scott Creek has not been planted with 

exotic stocks and  had the lowest heterozygosity recorded (0). The difference 

suggests  that the populations a r e  maintaining some degree of reproductive 

isolation. Genetic changes in hatchery stocks of Pacific salmon have been 

documented and recently models have been constructed to  aid in 

understanding the consequences of these changes for the  preservation of wild 

genotypes (Waples 1990a, Waples 1990b, Waples and Tee1 1990). In a recent 

review Steward and Bjornn (1990) noted that large differences in the genetic 

s t ruc ture  of wild and hatchery stocks can potentially lead to  lower survival. 

They also note that  supplementation with hatchery stocks can  have negative, 

neutral or  positive effects depending on the size of the  wild population. 

Positive effects a r e  primarily restricted to the situation where the wild stock 

has been reduced to such low levels that  much of the genetic variability i s  

lost. Negative effects relate to the stocking of hatchery fish poorly adapted 

to the local natural environment. Such fish contribute genetic material 
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influenced by  selection in the hatchery or other stream systems rather than 

in the local environment. 

While genetically distinct populations may not exist on a small scale, i t  

seems likely that differentiation on a larger geographic scale may exist. The 

lack of small scale variation may be a natural response to the utilization of 

geographically unstable coastal streams. Straying is an advantage in this 

situation. It is also likely that there are small genetic differences that will be 

detected with more sensitive techniques o r .  examination of different loci. The 

importance of the stock concept in managing Pacific salmonids has been 

stressed many times (Larkin 1981, Helle 1981, Nehlesen et  al. 1991) 2nd should 

be followed in the management of California coho. Hatchery production has a 

place in the maintenance and recovery of wild stocks but only with adequate 

consideration of possible genetic problems. Steward and Bjornn (1990) provide 

a number of recommendations on ways to minimize the genetic effects of 

hatchery supplementation. These include monitoring the genetics of wild and 

hatchery fish, maintaining large effective population sizes in the wild and in 

the hatchery, avoiding inbreeding through selective mating, supplement with 

non-smolt life history stages, and using hatchery stocks started from wild 

stock for supplementation. A s tudy covering the entire Pacific Coast, using 

the same methodology, will probably be necessary to establish the degree of 

stock differentiation existing today. 

Competition w i t h  Hatchery Stocks 

Introduction of hatchery raised fish into the natural environment can 

result in competition between hatchery and wild fish if densities are increased 

to a high level. Researchers in Oregon discovered that the release of 

hatchery presmolts reduced the density of wild juvenile coho salmon by  40- 
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50%. They also found a net loss of adult re turns  when hatchery presmolts 

were stocked (Miller e t  al. 1990). The implication is that  stocking of presmolts 

should only be  done when natural densities a r e  very low. 

There a r e  several  possible mechanisms leading to the net  losses 

observed. Juvenile coho salmon are territorial and fish with territories have 

an energetic advantage over those unable to hold a terri tory (Puckett and Dill 

1985). Hungry fish a r e  less responsive to predators so  mortality at  high 

densities would be higher (Di l l  and Fraser  ,1984). A t  high densities, growth of 

coho salmon i s  depressed through intra-specific competition for resources and 

mortality is increased (Fraser 1969). Fry select and defend territories, often . 

in relatively deep  p o l s  with overhanging logs (Shapovalov and Taft 1954). 

Shapovalov a n d  Taft (1954) noted an inverse correlation between the number 

of downstream migrants and adult re turn,  implying tha t  in years when 

intraspecific competition i s  low, downstream migrants a r e  better able to 

survive ocean We. 

Competition fo r  spawning sites among adults can occur. When wild 

stocks a r e  small and  hatchery supplementation occurs, hatchery fish may 

outnumber wild fish and monopolize the available spawning habitat. The effect 

of such competition can be magnified by  the fact  that  naturally spawning 

hatchery fish sometimes are less successful than wild fish. A number of 

studies have found that  hatchery adul ts  m a y  produce fewer smolts and 

returning adul ts  than  wild fish (reviewed in Steward and Bjornn 1990). 

Climatic Factors 

The decline of coho salmon in California has  probably been exa~erbated 

by natural climatic events. The droughts  of 1976-1977 and 1986-1991 have 

clearly m a d e  conditions worse , in  m a n y  s t r e a m s ,  in s o m e  cases drying them up- 



Several El Nino events  have probably made cceanic conditions less favorable 

for coho salmon survival in  recent years. The effects of the record 1964 

floods on North Coast streams can still be seen in the streambeds and the 

reduced amount of high-quality habitat that resulted. Coho salmon in 

California have no doubt persisted through worse natural events in the past, 

but the fish did not have to deal simultaneously with the human-related 

degradation of their spawning streams due to factors Like water diversions 

and increased erosion. 

Other Concerns 

During the preparation of this report a number of people noted other 

mechanisms that may be contributing to the present low populations of coho 

salmon. First, there i s  much concern about the influence of oceanic conditions 

on survival. ~ i e l s ' e n  e t  al. (1991) noted that many of the  streams surveyed 

during their s tudy had good to excellent spawning and rearing habitat. Jones 

(pers. comm.) also noted the  quality of many Mendocino County streams. Yet, 

aalmonids are underutilizing or not using these streams, sometimes when 

enhancemeant efforts a re  ongoing. Botsford e t  al. (1980) demonstrated a 

pattern of cyclic covariation between the catch of Dungenesa crab and both 

chinook and coho salmon (cycle period of 10 years). The coho salmon data 

only covered the period from 1952 tn 1976, before the subsequent decline in 

catch but the linkage of the two salmonids to  the , c rab  does indicate a 

significant ocean component to survival. Ocean survival and the factors 

influencing it deserve more attention. 

Other concerns voiced were that populations a r e  so low that males and 

females may not be able to find each other efficiently. Also, a t  small 

population sizes sexual segregation in timing of migrations may assume more 



. . - importance than with large populations. Inbreeding of hatcherr  stocks was :., . $92 
. - .  +. :,, . another concern mentioned. Overharvest was not mentioned often, perhaps 
.I 

3.: 
3p" - :*- because catches are  now so low that  they may be perceived as a minimal 
Ic. l . 
id+ 

influence. However, continued harvest  of s m a l l  stocks may prevent recovery. 

Finally, the introduction of disease into wild stocks was a concern, 

particularly BKD (bacterial kidney disease). The effects of the  disease on wild 

. . ,. , stocks a r e  not known. Steward and Bjornn (1990) could find little evidence 

for  the importance of transmission of disease from hatchery to wild stocks 

primarily because Little work has been done, They concluded that the full 

impact of disease on supplemented stocks is probably underestimated. 

Management 

As  noted in many of the stream accounts and in the section on threats, 

most of the problems facing California coho salmon populaticns a re  well known 

and have been for many years. The major reasons that Little has been done 

specifically for coho salmon seems to be that they are less important than 

chinook salmon to the commercial f ishery and less important than chinook salmon 

and steelhead to the sport fishery. Also, coho salmon are a very diffuse 

resource, utilizing streams of all sizes along the coast. A s  a result management 

efforts have focused on chinook salmon and steelhead with the hope that coho 

salmon would be aided incidentally. Coho salmon have probably benefitted from 

these efforts to some degree. Another problem is that juvenile coho salmon 

require deep, cold, pool habitat for good survival. Pool filling and water 

temperature increases are  two of the major results of poor land us'e practices 

during logging,, grazing, and urbanization. Further, once these changes have 

occurred, often as  the result of activities in the past (logging 50 years ago or  



more), natural recovery can take many, many years and stream rehabilitation 

I !  efforts are expensive and time consuming. 

The present management goal of the California Department of Fish and Game 

I is to double the size of the present run  (33,500 spawners by their estimate) by 
.! ::+ 

I.: 

I:; the year 2000 (Sheehan 1991). The emphasis will be on restoring and improving 
I:! 

;);I .,.. 
! :: 
# .. 
- 2 1  

1:: 
habitat. Hatchery production wi l l  continue a t  current levels, and private 

I! 
:I cooperative fish-rearing projects will be encouraged when short-term localized 

1 - 1  
enhancement efforts are appropriate. Specific goals for the next five years are: 

1. Inventory streams within the historic range of coho salmon to determine 

the present distribution and abundance of the species and assess the 

condition of the habitat. . 
2. Set u p  priorities for the improvement of coho salmon streams on the basis 

of their potential for improvement. 

3. . Identify streams with the highest potential for restoration and enhancement 

by the Department of Fish and Game and streams suitable for restoration 

and enhancement by private organizations. 

4. Set  up priorities for restocking streams affected by droughts to speed 

recovery of the population 

' 5.  Fund and accomplish habitat restoration projects. I 
/ /  6. Restock coho salmon streams according to priorities and in keeping with 

the Department's genetic stock management policy, 

: ,  

1.; We would add little to this outline. However, the addition of a ,monitoring 
i ! .  
j ill 

I ! j  
component seems necessary. Without a baseline it will be difficult to determine 

I// the success or failure of enhancement and restoration efforts. A monitoring 
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program should include: . ,. c .. - ),. ,: ?-- ;; 
.> .,. .... /. - .  i 

I. Annual population surveys of selected streams throughout the range of 

coho salmon. The selected s t ress  should include both streams with ongoing 

management efforts and streams without such efforts. Surveys of both 

juvenile and  spawner abundance should be included to help determine what 

types of activities will best contribute to recovery. 
'F 

2. Quick presence/absence surveys of all historic coho streams in the s ta te  

a t  least once every five years to determine if juveniles a re  present and  

to rate  stream conditions. 

- 
-&- 

Also, there should be greater cooperation between the many different agencies 

and organizations involved with coho salmon both within California and in o ther  
- 

states and Canada. A greater exchange of ideas and  information ;may prevent 

duplication of both effort and failures. We also urge  that the restoration goals 

be focussed on wild coho salmon, with hatchery stocks not counted toward 

whatever numerical goals are set. All  use  of hatchery stocks should be carefully 

evaluated for their potential effects (genetic, behavioral, disease) on wild stocks 

and an effort made to increase the use of native strains of fish in hatcheries. 

Finally, t he  above program must be  funded and implemented continuously 

for it to be successful. The management effort  must be focused on the recovery 

. of the resource ra ther  than the economic effects of necessary actions on resource 

users. This point has been made many times in the  management of salmonid 

fisheries (Larkin 1979, Wright 1981). Otherwise, i t  is Likely coho salmon will 

continue to decline. 
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Conclusions 

I '  

2 1  I t  is  clear tha t  wild stocks of coho salmon have declined or disappeared 
iti 
i$ from most of California's streams. The lack of historical o r  recent data makes it 1: 
ir * 

difficult to evaluate trends in many systems. Based on our review of the 

existing data we sugges t  the  following. 

1. Coho salmon were known to inhabit a t  least 582 streams in California. 

Populations have been extirpated o r  nearly so from 19% of the streams, a r e  

known to pers i s t  in 2 3 X ,  end the =-$atus of 58% a re  unknown. If the 

presence/absence da ta  for  streams in which the s ta tus  of coho salmon is 

known is consistent f o r  all streams, then 46% of California's streams that  

once contained coho salmbn no longer support  populations. 

2. The percentage of streams that  have lost coho aalmon appears to increase 

in the southern  par t  of the  range but the  s ta tus  of most of the northern 

streams is unknown. 

3. The evidence that the Sacramento River ,system never supported 

populations of coho salmon is less than convincing. Based on historical 

accounts from around the tu rn  of the century,  i t  seems likely that  the 

species inhabited the drainage to some degree. 

:s. I t  
4. Even very  generous estimates of abundance place the number of naturally 

i I! 

spawning fish a t  only 13,240 fish. Over half of the coho salmon produced 

in the s t a t e  a r e  from 5 large hatcheries and many smaller systems a re  

ti , supplemented with hatchery fish. The number of naturally"spawned fish 

is probably about  5,000-7,000. Wild fish make u p  an unknown' proportion 

of this number but have probably numbered less than 5,000 fish in recent 

ill years. 
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5. The general reasons for t h e  decline are relatively well known, primarily 

erosion, water temperature increases and changes in flow characteristics 

resulting from poor land use practices. However, the problems have not 

been well defined for individual drainages. Strict enforcement of existing 

regulations concerning land use is needed. Research into coho salmon 

biology a re  needed to determine if the formulation of new regulations is 

needed. 

6. Droughts, ocean survival, genetics of.wild and hatchery stocks, spawning 

behavior a t  small population sizes, and transfer of diskase-;from hatchery 

to wild stocks are  probably fzctors contributing to the decline and deserve 

study. 

7. Batchery production has apparently slowed the decline of coho salmon in 

some r iver  systems (e.g. Klamath River, Trinity River, Noyo River) but  has 

uot in others (e.g. Russian River). Overall, hatchery production has had 

little positive effect on reversing the  decline of coho salmon state-vide and 

may have had significant negative effects, by introducing strains of fish 

poorly adapted for local conditions, introducing diseases, and other factors. 

8. The management plan pu t  forward by the California Department of Fish and 

Game should be implemented and supported. Additional elements that could 

be added to the plan include a monitoring component and the  development 

of interagency coordination concerning the management of coho salmon. 

The challenge of managing such a diffuse resource as coho salmon a r e  

considerable. Proper management i s  especially important in California because we 

a r e  responsible for the southernmost populations of this species. California 

populations a r e  likely unique in many respects because they inhabit one of the 
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most s t ressful  areas in the species' range. Only with a concerted, well funded, 

management effort will the decline of wild coho salmon be stopped and reversed. 

Threatened and Endangered Status 

In the past 50 years, wild coho salmon numbers in the state have 

apparently declined by over OQ%. Many local populations have been e-xtirpated. 

There is  every reason to think that the decline in coho numbers is continuing 

and that  many more small, localized populations will go extinct in the next few 

years. Moyle e t  al. (1989), largely on the basis of annecdotal information, 

recommended that coho salmon be Listed as  a Species of Special Concern b y  the 

California Department of Fish and Game, a designation certainly supported b y  the 

findings of this report. In  a report  on the status of West Coast salmon stocks, 

Nehlsen et  al. (1991) found that: 

I 

1. Coho salmon stocks south of San Francisco Bay were a t  a high r isk of 

extinction, probably qualifying for listing a s  threatened or endangered 

under the federal Endangered Species Act. 

2. Coho salmon stocks in small coastal streams north of San Francisco Bay 

were a t  a moderate risk of extinction, near the threshold of being qualified 

for listing under ESA. 

3. Wild coho salmon in the Klamath River drainage were of special concern, 

because of low and declining numbers. According to the IUamath Fishery 

Management Council (1990), hatcheries a re  the source of most m a t h  
, 

drainage cohos and "natural spawning is thought to be minor." 

I t  appears that coho salmon sk tewide  would qualify for  Listing as  a threatened 
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species under s ta te  law and that a number of distinct populations, most notably 

that in Scott Creek, Santa Cruz County, would qualify for threatened o r  

endangered s t a tus  under federal law, using the definition of Waples (1991) tha t  

these populations a r e  Evolutionarily Significant Units. 

The queation remains, however, should coho salmon be listed under state 

and federal endangered species laws? These laws are among the strongest 

environmental protection laws we have and . they can be used to force the  

"concerted, well funded management effort'! recommended above that is needed 

to reverse the  decline of wild coho stocks. - Because formal listing often seems 

to turn species management into an adversarial ra ther  than cooperative process, 

we do not recommend immediate state-wide listing of the coho salmon. Instead, 

we recommend treating wild coho in every  stream as  if they were threatened 

species, as p a r t  of a state-wide effort to restore  them. If this effort does not 

result in  significant recovery of a t  least  some coho populations,:or a t  least  

evidence that the  declining trend is  being reversed within five years, the  

process for formal listing under both s tate  and federal lawe should proceed. One 

exception to this  recommendation is to List, a s  soon as  possible, the coho 

population in Scott  Creek a s  endangered, as this  represents the southernmost, 

genetically distinctive population of the species; it i s  very small and could 

become extinct jus t  through random demographic processes. Listing of this  

population would not only provide additional protection for it, but signal the  

need for state-wide protection for coho salmon. 
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Table 1. List of streams histi :e coho salmon, type of 
evidence (SS = stream survey, r~ - 1 l 3 ~  rLQru- operation, CC = carcass 
count, AT = adult trap, JT = juvenile trap, LIT = literature search, OT = 
other) ,  and source. Streams were listed as they occur on the California 
coast from north to south. Only the most recent field sighting was 
included. Compilations of file reports and personal communications were 
only cited when no other source was available. Numbers of .fish sighted 
a r e  described in the text or Appendix 1. Hatchery re turns  a re  not 
included. Sources foUowed by an asterisk were obtained from the Preserve 
Design Diversity Database (1989) maintained a t  the University of California, 
Davis by Peter Moyle, ra ther  than directly from the source listed. 

Drainage Stream Method Source 

SF Wlnchuck River SF Winchuck River- 

Illinois River 
W F  Illinois River Broken Kettle Cr. 
W F  Illinois River Elk Creek 
EF Illinois River Dunn Creek 

Smith River 

Rowdy Creek 
Rowdy Creek 
Rowdy Creek 

Mi l l  Creek 
M i l l  Creek 
Mill Creek 

M F  Smith River 
MF Smith River 
M F  Smith River 
N F  Smith River 
N F  Smith River 
NF Smith River 
M F  Smith River 
M F  Smith River 
Patrick Creek 
Patrick Creek 
Patrick Creek 
Patrick Creek 
Patrick Creek 
MF Smith River 
M F  Smith River 
MF Smith River 

Smith River 
Rowdy Creek 
Dominie Creek 
Savoy Creek 
Copper Creek 

. Morrison Creek 
Jaqua Creek 
Mil l  Creek 
EF Mi l l  Creek 
WF M i l l  Creek 
Bummer Lake Cr. 
MF Smith River 
Hardscrabble Creek 
Myrtle Creek 
N F  Smith River 
Peridotite Creek 
Still Creek 
Diamond Creek 
Eighteen Mile Creek 
Patrick Creek 
Twelve Mile Creek 
Shelly Creek 
Eleven Mile Creek 
Ten Mile Creek 
W F  Patrick Creek 
Monkey Creek 
Siskiyou Fork 
Packsaddle Creek 

FR 

LIT 
LIT 
SS 

LIT 
FR 
LIT 
LIT 
LIT 
FR 
OT 
OT 
LIT 
LIT 
SS 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 

Eassler 1988 
Haasler 1988 
P. Moyle, unpubl. data 

Hassler 1988 
Kimsey 1953 
Haesler 1988 
Hassler 1988 
Hassler 1988 
Kimsey 1953 
W o c k  e t  al. 1952 
Hallock e t  al. 1952 
IIassler 1988 
Hassler 1988 
Burns 1971 
Hassler 1988 
Elassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 , 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 



Table 1. continued 

Drainage Stream Method Source 

M F  Smith River 
M F  Smith River 

SF Smith River 
SF Smith River 
SF Smith River 
SF Smith River 
Jones Creek 
SF Smith River 
SF Smith River 
SF Smith River 
Eight Mile Creek 
SF Smith River 

Coastal (Lake Earl) 
Coastal (Lake Earl) 

Coastal 

Coastal 

Klamath River 

Hunter Creek 
Salt Creek 
Hunter Creek 

Blue Creek 
WF Blue Creek 
E!uz Creek 
Blue Creek 

Ah Pah Creek 

@ 

Griffin Creek 
Knopki Creek 
SF Smith River 
Craigs Creek 
Coon Creek 
Hurdy Gurdy Cr. 
Jones Creek 
Muzzle Loader Cr. 
Buck Creek 
Quartz Creek 
Eight Mile Creek - 
Williams Creek 
Prescott Fork 

Jordan Creek 
Yonkerg Creek 

Elk Creek 

Wilson Creek 

estuary . 

Hunter Creek 
Salt Creek 
High Prairie Creek 
Mynot Creek 
Richardson Creek 
Saugep Creek 
Waukell Creek 
Hoppaw Creek 
Turwar Creek 
McGarvey Creek 
Tarup Creek 
Omagar Creek 
Blue Creek 
WF Blue Creek 
Potato Patch Creek 
Nickowitz Creek 
Crescent City Fork 
A h  Pah Creek 
SF A h  Pah Creek 
Bear Creek 
Tectah Creek 
Pecwan Creek 
Mettah Creek 
Roach Creek 

LIT 
LIT 
LIT 
LIT 
LIT 
SS 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 

OT 
LIT 

LIT 

OT 
FR 
LIT 
FR 
FR 
LIT 
LIT 
LIT 
FR 
FR 
OT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
SS 
LIT 
LIT 
LIT 
LIT 
LIT 

Hassler 1988 
Hassler 1988 
Hasefer 1988 
Hassler 1988 
Hassler 1988 
P. Moyle, unpubl. data 
Haasier 1988 
Hasshr 1988 
Hassler 1988 
5 s l e r  1988 
Haesler 1988 
Elasaler 1988 
Hassler 1988 

Hassler 1988 

Gibbs and Kimsey 1955 
Kimsey 1953 
Hassler 1988 
Eimsey 1953 
Kimsey 1953 
Bassler 1988 
Hassler 1988 
5 s l e r  1988 
Kimsey 1953 
Kimsey 1953 
M o c k  e t  al. 1952 
Hassler 1988 
h a l e r  1988 
Hassier 1988 
Eiassler 1988 
Hassler 1988 
Hassler 1988 
Hasaler 1988 
Hassler 1988 
D. McCleod, ubpubl. data 
Eaasler 1988 
Hassler 1988 
Rassler 1988 
Hassler 1988 
Haseler 1988 
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Table 1. continued 

Drainage Stream Method Source 

Pine Creek 

Elk Creek 

Indian Creek 
Indian Creek 
Indian Creek 

Grider Creek 

Horse Creek 
Horse Creek 
Horse Creek 

Shasta River 

Trinity River 
(trib. to Klamath 
River) 

Miner's Creek 
Pine Creek 
Little Pine Creek 
Bluff Creek 
Slate Creek 
Red Cap Creek 
Boise Creek 
Irving Creek 
Camp Creek 
Dillon Creek 
Ukonom Creek - 
Independence Creek 
Clear Creek 
Elk Creek 
EF. Elk Creek 
Indian Creek 
SF Indian Creek" 
EF Indian Creek 
Mill Creek 
China Creek 
Thompson Creek 
Seiad Creek 
Grider Creek 
West Grider Creek 
Horse Creek 
Buckhorn Creek 
Middle Creek 
Salt Gulch 
Barkhouse Creek 
Beaver Creek 
Humbug Creek 
Cottonwood Creek 
Shasta River 
Big Springs Creek 
Willow Creek 
Bogus Creek 

. S has ta River 
Rlamathon racks , 

Fall Creek 

Trinity River 
Scottish Creek 
Mill Creek 
Hostler Creek 
Supply Creek 
Campbell Creek 

LIT 
LIT 
LIT 
LIT. 
LIT 
LIT 
LIT 
SS 
LIT 
LIT 
LIT 
SS 
LIT 
LIT 
SS 
LIT 
LIT 
LIT 
SS 
SS 
LIT 
LIT 
ss 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
AT 
AT 

' 'OT 

LIT 
LIT 
LIT 
LIT 
LIT 
LIT 

Hassler 1988 
Haaeier 1988 
Hasaler 1988 
W s l e r  1988 
Haasler 1988 
Hassler 1988 
Hassler 1988 
A. Olson, unpubL 
Hassler 1988 
Hassler 1988 
Bassler 1988 
A Olson, unpubl. 
Hassler 1988 
Hassler 1988 
A. Olson, unpubl. 
Hassler 1988 
Haasler 1988 
A. Olson, unpubl. 
A. Ohon, unpubl. 
D. Maria, unpubl. 
Hassler 1988 
Hassler 1988 
D. Maria, unpubl. 
Hassler 1988 
Raesler 1988 
Hassler 1988 
BasaIer 1988 
Haesler 1988 
Haasler 1988 
D. Maria, unpubL 
Haesler 1988 
Eiassler 1988 
Haesler 1988 
Haesler 1988 
Hassler 1988 
Haasler 1988 
Coots 1958 
Bryant 1937 
Coots 1957 

, 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Raasler 1988 
Hassler 1988 
EIassler 1988 

data 

data , 

data 

data  
data 
data* 

data* 

data* 



- 
Table I. cont inued 

Drainage Stream Method Source 

SF Trinity River 
SF Trinity River  
SF Trinity River 
Hayfork Creek 
SF Trinity River 
SF Trinity River 

EF NF Tr in i ty  R. 

Salmon River 
(trib. to Rlamath 
River) 

NF Salmon River  
N F  Salmon River  

SF Salmon River  
SF Salmon River  
SF Salmon River 
EF SF Salmon R. 

Scott River 
(trib. to Klamath 
River) 

Shackleford Creek 

Kidder Creek 

French Creek 

EF Scott River 

Tish Tang A Tang C LIT 
Horse Linto Creek SS 
Willow Creek LIT 
SF Trinity River LIT 
Ectaporn Creek LIT 
PeUetreu Creek LIT 
Hayfork Creek LIT 
Olsen Creek LIT 
Butter Creek . LIT 
Rattlesnake Creek LIT 
New River LIT 
Manzanita Creek LIT 
NF Trinity River LIT 
Indian Creek LIT 
Capyon Creek LIT 
Browns Creek LIT 
Rush Ckeek SS 
Deadwood Creek LIT 

Salmon River 
Wooley Creek 
Nordheimer Creek 
NF Salmon River 
North Rus& Cr. 
South Russian Cr. 
SF Salmon River 
Enownothing Creek 
Methodist Creek 
EF SF Salmon River 
Taylor Creek 

LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
SS 
LIT 

Tomkins Creek LIT 
Kelsey Creek LIT 
Canyon Creek LIT 
Shackleford Creek LIT 
M i l l  Creek LIT 
Kidder Creek LIT 
Pattwson Creek LIT 
Etna Creek LIT 
French Creek LIT 
Miners Creek LIT 
Sugar Creek LIT 
EF Scott River LIT 
Big Mill Creek LIT 
SF Scott River LIT 

Hassles 1988 
P. Moyle, unpubl. data 
Hassler 1988 
Eassler 1988 
Hassler 1988 
Hassler 1988 
Easaler 1988 
W s l e r  1988 
5 s l e r  1988 
Hassles 1988 
Eassler 1988 
h a l e r  1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassles 1988 
D. Painter, pers. c0mm.t 
Hassler 1988 

Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Bassler 1988 
Hassler 1988 
EIassler 1988 
Hassler 1988 
Hassler 1988 
D. Maria, pers. comm.* 
Hassler 1988 

Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
5 s l e r  1988 
Hassler 1988 
Hassler 1988 ' 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 



Table 1. continued 

Drainage Stream Met hod Source 

Redwood Creek 

Prairie Creek 
Prairie Creek 
Prairie Creek 
Prairie Creek 
Prairie Creek - 
Prairie Creek 
Prairie Creek 

Big Lagoon 

Stone Lagoon 

Little River 

SF Little River 
SF Little River 

Coastal 

Mad River 

Lindsay Creek 
Lindsay Creek 
Lindsay Creek 

Hall Creek 
Hall Creek 

Leggit Creek 

Quarry Creek 
;l I;, NF Mad River 

N F  Mad River 
i 

Redwood Creek 
Prairie Creek 
Little Loet Man Cr.  
Loet Man Creek 
May Creek 
Godwood Creek 
Boyes Creek 
Browns Creek 
S treelow Creek 
Tom McDonald Cr.  
Bridge Creek - 
Coyote Creek 
Panther Creek 
Lacks Creek 

Big Lagoon 

McDonald Creek 
Fresh Creek 

Little River 
SF Little River 
Lower SF Little R. 
Upper SF Little R. 

Strawberry Creek 

Mad River 
Warren Creek 
Lindsay Creek 
Squaw Creek 
Grassy Creek 
Mather Creek 
Hall Creek 
Mill Creek 
Noiay Creek 
.Camp Bauer Creek 
Leggit Creek 
Kelly Creek 
Powers Creek 
Quarry Creek 
Palmer Creek 
NF Mad River 
Sullivan Creek 
Long Prairie Creek 
Dry Creek 

FR 
FR 
O T  
OT 
OT 
SS 
OT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 

OT 

FR 
LIT 

OT 
LIT 
LIT 
LIT 

LIT 

FR 
LIT 
OT 
FR 
OT 
LIT 
LIT 
LIT 
OT 
OT 
LIT 
LIT' . 
LIT 
LIT 
LIT 
FR 
LIT 
LIT 
LIT 

Kimsey 1953. 
Kimsey 1952 
M o c k  e t  al. 1952 
W o c k  e t  al. 1952 
Hallock e t  al. 1952 
Burns 1971 
Hallock e t  al. 1952 . . 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Bassler 1988 
Hassler 1988 

Bailey and Kimsey 1952 

Kimsey 1953 
Hassler 1988 

Hallock et d. 1952 
Hassler 1988 
Hassler 1988 
Hassler 1988 

Hassler 1988 

Kimsey 1952 
Hassler 1988 
Hallock et  al. 1952 . 

Kimse y 1953 
Hallock et  al. 1952 
Hassler 1988 
Bassler 1988 
Hassler 1988 
Hallock et al. 1952 
Hallock et al. 1952 
Hassler 1988 
Hassler 1988 
Hassler 1988 , 
Hassler 1988 
HassIer 1988 
S hapovalov 1940 
Hassler 1988 
Hassler 1988 
Hassler 1988 
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Table 1. continued 

Drainage Stream Method Source 

Humboldt Bay 

Freshwater Creek 
Freshwater Creek 
Freshwater Creek ' 

Freshwater Creek 
Clone y Gulch 
Freshwater Creek 

Elk River 
Elk River 

SF Elk River 

Eel River 

Salt River 
Salt River 

Howe Creek 

Eel River 

Larabee Creek 

@ 

Cannon Creek 
Maple Creek 
Black Creek 
Boulder Creek 

Janes Creek 
Jolly Giant Creek 
Jacoby Creek 
Rocky Gulch Creek 
Coc hran  Creek 
Freshwater Creek - 
Ryan Creek 
McCread y Gulch 
Little Freshwater C 
Clone y Gulch 
Falls Gulch 
Graham Gulch 
Martin Slough 
Elk River 
N F  Elk River 
SF Elk Z v e r  
Little SF Elk R. 
College of 
Redwoods Creek 
Salmon Creek 

estuary 
below Van Duzen R 
Salt River 
Russ Creek 
Reas Creek . 
Rohner Creek 
Price Creek 
Howe Creek 
Atwell Creek 
Dinner Creek 
.Jordan Creek 
near Pepperwood 
Shively Creek 
Bear Creek 
Chadd Creek 
Larabee Creek 
Carson Creek 
Newman. Creek 
Jewett Creek 
Kekawaka Creek 

SS 
LIT 
LIT 
LIT 

OT 
OT 
OT 
LIT 
OT 
OT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
OT 
LIT 
LIT 
LIT 
LIT 

LIT 

OT 
OT 
SS 
LIT 
SS 
SS 
FR 
SS 
SS 
FR 
OT 
BR 
SS 

CC 
FR 
SS 
LIT 

L. Preston, unpubl. data 
Hassler 1988 
Hassler 1988 
Hasaler 1988 

H u l l  1987 
H u l l  1987,. 
Hull 1987 
Hasaler 1988 
Hull 1987 
H u l l  1987 . 
Hassier 1988 
Haseler 1988 
Hassler 1988 
Hassler 1988 
5 a l e r  1988 
Hassler 1988 
Haasler 1988 
Hallock i t  al. 1952 
Hassler 1988 
Bassler 1988 
Hassler 1988 
Hassler 1988 

Puckett 1977 
Murphy and DeWitt 1951 
Mills 1983 
Hassler 1988 
Mills 1983 
Mills 1983 
S hapovalov 1941 
Mills 1983 
Mills 1983 
Shapovalov 1940 
M o c k  e t  d. 1952 
Shapovalov 1940 
Mills 1983 . . 
G. Flosi, unpubl. data 
G. Flosi, unpubi. data , 
M i l l s  1983 
G. Flosi, unpubl. data 
S hapovalov 1940 
Mills 1983 
Hassler 1988 



Table 1. continued 

Drainage Stream Method Source 

Outlet Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 
M i l l  Creek 
Willits Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 

Tomki Creek 
Tomki Creek 
Tomki Creek 

Van Duzen River 
(trib. to Eel River) 

Yager Creek 
Yager Creek 
Yager Creek 
Lawrence Creek 

Grizzly Creek 

South Fork Eel River 
(trib. to Eel River) 

Bull Creek 
Bull Creek 
Bull Creek 

Outlet Creek 
Bloody Run Creek 
Long Valley Creek 
Reeves Canyon Cr.  
Ryan Creek 
Rowes Creek 
M i l l  Creek 
Willits Creek 
Dutch Henry Creek 
Brouddus Creek 
Haehl Creek 
Baechtel Creek 
Indian Creek 
Rocktree Creek 
String Creek 
T k t e r  Creek 

Van Duzen River 
Palmer Creek 
Wolverton Gulch 
Yager Creek 
Cooper Mjli Creek 
Wilson Creek 
Lawrence Creek 
Shaw Creek 
Cuddeback Creek 
Fielder Creek 
Cummings Creek 
Hely. Creek 
Root Creek 
Grizzly Creek 
Stevens Creek 
Hoaglund Creek 
Little Larabee Cr. 

SF Eel River 
Bull Creek 
Squaw Creek 
Albee Creek 
Mill Creek 
Canoe Creek 
Bridges Creek 
Elk Creek 
Salmon Creek 
Bear Butte Creek 
Fish Creek 

SS 
OT 
SS 
SS 
OT 
SS 
CC 
CC 
FR 
OT 
SS 
OT 
LIT 
OT 
LIT 
LIT 
LIT 

SS 
JT 
CC 
LIT 
LIT 
S S. 
FR 
FR 
FR 
FR 
FR 

G. Flosi, unpubl. data 
W. Jones, pers. comm. 
Brown and Moyle 1991 
G. Flosi, unpubL data 
G. Flosi, unpubl. data 
W. Jones, pers. comm. 
W. Jones, pers. comm. 

- G. Flosi, unpubL data 
W. Jones, pers. w m m .  , 

G. Floei, unpubl. data 
G. Flosi, unpubl. data 
G. Flosi, unpubl. data 
Mills 1983 
Mills 1983 
Mills 1983 
Mills 1983 

Brown and Moyle 1991 
Hallock et aL 1952 
Mills 1983 
Mills 1983 i 

Hallock et  al. 1952 
Mills 1983 
G. Floei, unpubl. data 
G. Flosi, unpubl. data 
S hapovalov 194 1 
M o c k  et at 1952 
Brown and Moyle 1991 
Hallock et  al. 1952 
Hassler 1988 
Hallock et  al. 1952 
Haseler 1988 
Hassler 1988 
5 s l e r  1988 

Nielsen et al. 1991 
S. Downie, unpubl. data 
G. Flosi, unpubl. data 
Hassler 1988 
Hassler 1988 
Brown and Mbyle 1991 
S hapovalov 194 1 
Shapovalov 1940 
S hapovalov 1940 
S hapovalov 1940 
Shapovalov 1940 



--84- 

Table 1. . continued 

Drainage Stream Method Source 

Redwood Cr.  
Redwood Cr.  
Redwood Cr.  
Redwood Cr.  

Sprowel Creek 
Sprowel Creek 
Sprowel Creek 

EB SF Eel River 

Bear Pen Cr.  

Hollowtree Cr .  
Hollowtree Cr. 
Hollowtree Cr. 
Hollowtree Cr. 
Hollowtree Cr .  
Hollowtree Cr. 
Hollowtree Cr. 
Hollowtree Cr .  

Rattlesnake Cr. 

Ten Mile Creek 
Ten Mile Creek 
Ten Mile Creek 
Ten Mile Creek 
Ten Mile Creek 
Ten Mile Creek 

Anderson Creek 
Dean Creek 
Redwood Creek 
Seely Creek 
MiUer Creek 
China Creek 
Dinner Creek 
Sprowel Creek 
Warden Creek 
Little Sprowel Cr. 
WF Sprowel Creek- 
EB SF Eel River 
Squaw Creek 
Durphy Creek 
Milk Ranch Creek 
Low G a p  Creek 
Indian Creek 
Piercy Creek 
Standley Creek 
McCoy Creek 
Bear Pen Creek 
Cub Creek 
Red Mountain Creek 
Wildcat Creek 
Hollowtree Creek 
Mule Creek 
Walters Creek -- 

Redwood Creek 
Bond Creek 
Michaels Creek 
Waldron Creek 
Huckleberry Creek 
Butler Creek 
Cedar Creek 
Rattlesnake Creek 
Cummirigs Creek 
Ten Mile Creek 
Grub Creek 
Streeter Creek 
Big Rock Creek 
Mud Springs Creek 
M i l l  Creek 
Cahto Creek 
Fox Creek 
Elder Creek 
Jack of Hearts Cr. 

CC 
FR 
JT 
SS 
SS 
SS 
SS 
SS 
LIT 
LIT 
LIT 
JT 
SS 
FR 
SS 
SS 
CC 
CC 
SS 
SS 
SS 
SS 
SS 
S.S 
CC 
SS 
LIT 
CC 
LIT 
SS 
SS 
SS 
SS 
LIT 
SS 
SS 
CC 
SS 
CC 
SS 
SS 
SS 
SS 
SS 
SS 
CC 

G. Flosi, unpubl. data 
S hapovalov 1940 
S. Downie, unpubl. data 
Mills 1983 
Mills 1983 
Mills 1983 
Mills 1983 
L. Brown, pers. obs. 
Hassler 1988 
L. Brown, pers. obs. 
Hassler 1988 
S. Downie, unpubl. data. 
Mills 1983 
S hapovalov 194 1 
Mills  1983 
Mills 1983 
Nieleen e t  al. 1991 
Nielsen e t  al. 1991 
Mills 1983 
Mills 1983 
M i l l s  1983 ' 
Mills 1983 
Mills 1983 
Mills 1983 
Nielsen e t  al. 1991 
Mills 1983 
Hassler 1988 
Nielsen et  al. 1991 
Bassler 1988 
Nielsen e t  al. 1991 
Mills 1983 
Nielsen e t  81. 1991 
Nielsen e t  al. 1991 
Nielsen e t  al. 1991 
Mills 1983 
P. Baker, pers. comm.8 
G. Flosi, unpubl. data 
Mills 1983 
G. Flosi, unpubl. data 
Mills 1983 , 
Mills 1983 
Mills. 1983 
Mills 1983 
Mills 1983 
Brown and Moyle 1991 
Nielsen et  al. 1991 
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Drainage Stream Method Souzae 

Middle Fork Eel River 
(trib. to Eel River) 

Mill Creek 

N F  of MF Eel River 

North Fork Eel 
River (trib. to  
Eel River) 

Coastal 

Bear River 

SF Bear Creek 

Coastal 

Mattole River 

Upper NF Mattole R 
Upper NF Mattole R 
Oil Creek 

Deer Creek SS 
Little Charlie Cr .  LIT 
Dutch Charlie creek CC 
Redwood Creek CC 
Kenny Creek SS 
Haun Creek LIT 
Rock Creek SS 
Bear Creek SS 
Taylor Creek SS 

M F  Eel River - LIT 
Mi l l  Creek SS 
G r i s t  Creek SS 
Rattlesnake Creek SS 
Rock Creek SS 

Bluff c reek  SS 

Guthrie Creek LIT 

Bear River LIT 
Bonanza Gulch LIT 
SF Bear Creek LIT 
Hollister Creek LIT 

McNut Gulch LIT 

Mattole River LIT 
N F  Mattole River LIT 
Mill  Cr. (Petrolia) LIT 
Clear Creek LIT 
Conklin Creek LIT 
McGinnis Creek LIT 
Indian Creek LIT 
Squaw Creek LIT 
Pritchard Creek LIT 
Granny Creek LIT 
Saunders  Creek LIT 
Woods Creek LIT 
Upper N F  Mattole R LIT 
Rattlesnake Creek LIT 
Oil Creek LIT 
Devils Creek LIT 
Honeydew Creek LIT 

Mills 1983 
Hassler 1988 
G. Flosi, unpubl. data  
Nielsen et  al. 1991 
Mills 1983 
Hassler 1988 
MiUa 1983 
Mills 1983 
Kills 1983 

Eassler 1988 
Mills 1983 
Mills 1983 
Mills 1983 
Mills 1983 

Kills 1983 

Hassler 1988: 

Hassler 1988 
Hassler 1988 
Eassler 1988 
EIassler 1988 

Bassler 1988 

G. Petersen pers. comm. 
Hassler 1988 
Hassler 1988 
Hassler 1988 
5 s l e r  1988 
Eiassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Bassler 1988 
Hassler 1988 
Eaesler 1988 
Hassler 1988 
Bassler 1988 
Hassler 1988 
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Drainage Stream Method Source 

Honeydew Creek Bear Trap Creek 
Dry Creek 
Middle Creek 
Westlund Creek 
Gilham Creek 
Fourmile Creek 

. - Sholea Creek 
Harrow Creek 
Grindstone Creek 
Mattole Canyon 
Blue Slide Creek - 
Bear Creek 

Bear Creek SF Bear Creek 
Big Finle y Creek 
Eubank Creek 
Bridge ,Creek 
McKee Creek 
Vanankin Creek 
Miu Creek 
Baker Creek 
Thompson Creek 

LIT Hassler 1988 
Hassier 1988 
Haaaler 1988 
Bassler 1988 
Hasaler 1988 
IIasaler 1988 
Hassler 1988 
Easaler 1988 
Hasaler 1988 
Hassier 1988 , 

Hasaler 1988 
Hassler 1988 
L. Preston, unpubl. da& 
Hassler 1988 
Hassler 1988 
Hassier 1988 
Bassler 1988 
5 s l e r  1988 
Bassler 1988 
Hassler 1988 
Hassler 1988 

LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
Lm 
LIT 
SS 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 

Coastal 

Coastal 

Coastal 

Coastal 

Whale Gulch Creek Sommerstrom 1984 

Indian Creek Murphy 1950 

Jackass Creek Sommerstrom 1984 

Usal Creek FR' 

Cottoneva Creek Cottoneva Creek 
SF Cottoneva Creek 
NF Cottoneva Creek 

OT 
LIT 
LIT 

Sommerstrom 1984 
Hasaler 1988 
Bassler 1988 

Coastal 

Coastal 

Hardy Creek OT Sommerstrom 1984 

Juan Creek OT Sommerstrom 1984 
Littli: jubn Creek LIT Hassler 1988 

Coastal 

Coastal 

Coastal 

Ten Mile River 

Howard Creek SS T. Taylor, unpubl. data* 

DeHaven Creek OT Murphy 1950 

Wages Creek OT Sommerstrom 1984 

Ten Mile River OT Sommerstrom 1984 
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I 
3 
i ,  Drainage Stream Method Source 

I NF Ten Mile River 
3. NF Ten Mile River 
e 

SF Ten Mile River 
SF Ten M i l e  River 
-SF Ten Mile River 

, SF Ten Mile River 
I 

5"- 
2 M F  Ten M i l e  River 
1, 

Pudding Creek 

NF Ten Mile River LIT 
Mill Creek LIT 
Little NF Ten Mile LIT 
SF Ten Mile River LIT 
Smith Creek LIT 
Campbell Creek LIT 
Churchman's Creek LIT 
Redwood Creek CC 
MF Ten M i l e  River LIT 
Bear Haven Creek LIT 

- 
Pudding Creek CC 
Little Valley Creek LIT 

Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Nielsen et al. 1991 
Hassler 1988 
Hassler 1988 

Nielsen e t  al. 1991 
Hassler 1988 

Noyo River 

SF Noyo River 
b SF Noyo River 
i 
# SF NO$O River 

NF Noyo River 
NF Noyo River 
NF Noyo River 

I 
I 
1. 1. Hare Creek 

Caspar Creek 5: 
J!. . 
:, $ 

8 
;l: Coastal 
$ 

Coaa tal 

t. 
B i g  River 

Little NF Big River 
!I Little NF Big River 

Noyo River 
SF Noyo River 
Kass Creek 
NF SF Noyo River 
Parlin Creek 
Little NF Noyo R 
Duffy Gulch 
NF Noyo River 
Marble Gulch 
Haysworth Creek 
M F  NF Noyo River 
Olds Creek 
Redwood Creek 

CC 
LIT 
LIT 
CC 
CC 
SS 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT . .. 

Hare Creek 
SF Hare Creek LIT 
Bunker Gulch Creek LIT 

Jug Handle Creek SS 

SF Caspar Creek CC 
NF Caspar Creek SS . 

Doyle Creek LIT 

Russian Gulch OT 

Big River OT 
Little NF Big River LIT 
EB Little NF Big R LIT 
Berry Gulch LIT 
Two Log Creek LIT 

Nielsen e t  al. 1991 
Nielsen e t  aL 1991 
Nielsen e t  aL I991 
Nielsen e t  al. 1991 
Nielsen e t  al. 1991 
Burns 1971 
Hassler 198d 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Haesler 1988 
Hassler 1988 

Hassler 1988 
Hassler 1988 

T. Taylor, unpubl. data* 

Nielsen e t  al. 1991 
Nielsen e t  al. 1991 

Hassler 1988 

Bartley e t  al. I991 

Sommerstrom 1984 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 



Table 1. continued 

Drainage Method Source Stream 

LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
CC 
LIT 
LIT 

Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 . 
Hassler 1988 ' 
Haasler 1988 
Haesler 1988 
Nielsen e t  al. 1991 
Hasaler 1988 
Hassler 1988 

Tramway Gulch 
NF Big River 
EB NF Big River 
Chamberlain Creek 
Arvola Gulch 
James Creek 
NF James Creek 
SF Big River 
Ramon Creek 
Daugherty Creek 
Johnson Creek 

NF Big River 
NF Big River 
Chamberlain Creek 
NF Big River 
James Creek 

SF Big River 
SF Big River 
Daugherty Creek 

Coas tal Little River LIT Hassler 1988 

Hassler 1988 Coastal Buckhorn Creek LIT 

Albion River 
SF Albion River 
Railroad Gulch 
NF Albion River 
Marsh Creek 

Albion River OT 
LIT 
LIT 
LIT 

Sommerstrom 1984 
Hassler 1988 
Haasler 1988 
Eaasler 1988 
Hassler 1988 LIT 

Big Salmon Creek Big Salmon Creek 
Little Salmon Cr. 
Hazel Gulch 

LIT 
LIT 
LIT 

Hassler 1988 
Hassler 1988 
Hassler 1988 

Navarro River Navarro River 
NF Navarro River 

, NF Flynn Creek 
SB NF Navarro R 
Bridge Creek 
NB NF Navarro R 
Little NF Navarro 
John Smith Creek 
Mill Creek 
Indian Creek 
.NF Indian Creek 
Gut Creek 
Dick creek 
Rancheria Creek 
Ham Canyon Creek 
Horse Creek 
Minnie Creek 
Camp Creek 
German Creek 

LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
FR 

Hassler 1988 
Bassler 1988 
Hasaler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
5 s l e r  1988 
Hassler 1988 
Hassler 1988 
Haasler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Kimsey 1953 , 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 

NF Navarro River 
NF Navarro River 
SB N F  Navarro R 
NF Navarro River 
NB NF Navarro R 
NB NF Navarro R 

Indian Creek 
Indian Creek 
Indian c reek  

Rancheria Creek 
Rancheria Creek 
Rancheria Creek 
Rancheria Creek 
Camp Creek 

LIT 
LIT 
LIT 
LIT 
LIT 



Table 1. continued 

Drainage Stream Method Source 

Coastal Greenwood Creek LIT Haesler 1988 

Coastal Mallo Pass Creek LIT Hassles 1988 

Elk Creek Elk Creek 
Three Springs Cr. 
Soda Fork 
Sulphur Fork 

LIT Hassier 1988 
LIT Hassles 1988 
LIT Hassles 1988 
LIT Bassler 1988 

OT R. Snyder pers. comm. 
cited in Snider (1985) 

Coastal Brush Creek 

Pister 1965 Coastal Garcia River 

Schooner Gulch Schooner Gulch 
N F  Schooner Gulch 

Hassler 1988 
Hassler 1988 

LIT 
LIT 

Coastal Fish Rock Gulch LIT Hassler 1988 

Pister 1965 
~ommerstrom 1984 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
P. Baker, pers. comm.* 
P. Baker, pere. comm.* 
Hasaler 1988 

Coastal 
Gualala River 
N F  GuRlRlR River 
Gualala River 
SF Guaiala River 
SF Guala la  River 
SF Gualala River 
Gualala River 
Wheatfield Fork 
Wheatfield Fork 
Wheatfield Fork 

Gualala 
N F  Gualala River 
Doty Creek 
SF Gualala River 
Franchini Creek 
Sproule Creek 
Marshall Creek 
Wheaffield Fork 
Fuller Creek 
Haupt Creek 
House Creek 

SS 
OT 
LIT 
LIT 
LIT 
LIT 
LIT 
LIT 
SS 
SS 
LIT 

Coas tal 

Coastal 
c Russian Gulch 

P. Baker, pers. comm.* Fort Ross Creek 

Russian Gulch 
Middle Branch 
East Branch 

LIT 
LIT 

Hassler 1988 
Hassler 1988 
Hassler 1988 :A. Russian Gulch 

4;; 
;" 

':!! R u s s i ~ n  River 
i 

LIT 

i?.utisi?~n River 
Willow Creek 
Sheephouse Creek 
unnamed trib 
Freezeout Creek 
Austin Creek 
Kidd 'creek 
Ward Creek 
East Austin Creek 

LIT Hassler 1988 
B. Cox, pers. comm. 
Eassler 1988 , 
Hassler .I988 
Hassler 1988 
Hassler 1988 
Hassler 1988 
P. Baker, pers. comm.* 
B. Cox, pers. comm. 

SS 
LIT 
LIT 
LIT 

t i '  
c , ~  Sheephouse Creek 

LIT 
LIT 
SS 
SS 

Austin Creek 
Austin Creek 
Austin Creek 
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Drainage Stream , Method Source 

East Austin creek 
East Austin Creek 

Gilliam Creek 
Gray Creek 
Dutch Bil l  Creek 
Hulbert Creek 
Mark West Creek 
Dry Creek 
Mill Creek 
Wallace Creek 
Pena Creek 
W a r m  Springs Creek 
EF Russian River - 
WF Russian River 
York Creek 
Forsythe Creek 
Mil l  Creek 
Seward ,Creek 
Eldridge Creek 
Jack Smith Creek 
Salt Hollow Creek 
Rocky Creek 
Mariposa Creek 
Fisher Creek 
Corral Creek 

SS 
SS 
FR 
FR 
SS 
FR 
FR 
FR 
FR 
OT 
LIT 
LIT 
LIT 
SS 
SS 
SS 
SS 
SS 
LIT 
LIT 
LIT 
LIT 
LIT 

B. Cox, pers. comm. 
p. Baker, pers. comm.* 
Kimsey 1953 
Kimsey 1953 
B. Cox, pers. comm.* 
Kimsey 1952 
Kimse y 1953 
Kimsey 1953 
Kimsey 1953 
Be Cox, pera. comm. 
W s l e r  1988 
Haasler 1988 
Hassler 1988 
W. Jones, pers. comm. 
W. Jones, pers. comm. 
W. Jones, pers. comm. 
W. Jones, pers. comm. 
W. Jones, pers. comm. 
Hassler 1988 
Hassler 1988 
Haasler 1988 
Haasler 1988 
Hassler 1988 

Dry Creek 
Mil l  Creek 
Dry Creek 
Dry Creek 

WF Russian River 
WF Russian River 
Forsythe Creek 
Forsythe Creek 
Seward Creek 
Seward Creek 
WF Russian River 
WF Russian River 
W F  Russian River 
WF Russian River 
WF Russian River 

Coastal Scotty Creek LIT Hassler 1988 

Salmon Creek Salmon Creek 
Finley . Creek 
Coleman Creek 
Fay Creek 
Tannery Creek 

SS 
SS 
SS 
SS 
LIT 

B. Cox, pers. comm. 
P. Baker, pers. comm.* 
P. Baker, pers. comm.* 
P. Balser, pers. comm.* 
Hassler 1988 

Walker Creek 

Lagunitas Creek 

Walker Creek 
Salmon Creek 
Arroyo Sausal Cr 

SS 
LIT 
LIT 

Emig 1984 
Hassler 1988 
ETassler 1988 

Lagunitas Creek 
Olea3 Cre9k  
Nicasio Creek 
Devil's Gulch. Cr. 
San Geronimo Cr.  

Emig 1985 
B. Cox, psrs. comm. 
Hassler 1988 
Emig 1985 
Emig 1985 

SS 
SS 
LIT 
SS 
SS 

Bolinas Lagoon 

Coastal 

Pine Gulch Creek B. Cox, pers. comm. 

Redwood Creek B. Cox, pers. comm. 



Drainage Stream Method Source 

San Francisco Alameda Creek OT 
Bay tributaries 

San Pablo Creek OT 

John Hopkirk, pers. canm. 
cited in ~ e i d y  1984 
letter to Paul Needham 
from W i l l i s  Evans cited in 
Leidy 1984 
Leid y 1983 
Fry 1936 
Leidy 1984 
Leidy 1984 

Walnut Creek OT 
San Anselmo Creek OT 
Corte Madera Creek OT 
Mill Valley Creek OT 

Sacramento River Sacramento River - OT 
Feather River OT 

Fry 1973 
Painter et al. 1977 

Coastal San Gregorio Creek SS L. Ulmer, pers. comm.* 

Coastal Pescadqro Creek L. Ulmer, pers. comm.* 

Coas tal Hassler 1988 Butano Creek LIT 

LIT 

SS 

Coastal 

Coastal 

Gazos Creek Hassler 1988 , 

Waddell Creek L. Ulmer, pers. comm.* 

Caas tal 
Scott Creek 

Scott Creek 
Big Creek 

D. Strieg, pers. comm. 
D. Strieg, pers. comm. 

Coastal San Vicente Creek LIT Hassler 1988 

San Lorenzo River San Lorenzo River 
Hare Creek 

OT 
LIT 

Johansen 1975 
Hassler 1988 

Coastal 

Coastal 

Soquel Creek LIT Hassler 1988 

Aptos Creek LIT Hasaler 1988 

Carmel River LIT Hassler 1988 

Big Sur River LIT Hassler 1988 



Iron Gate Hatchery 

Figure 1. Adult re turns  to Iron Gate Hatchery (Klamath River) and number of 
coho salmon planted each year. Data are from published hatchery records. 
Letters associated with values of fish planted indicate the introduction of 
exotic stocks (C = Cascade River,  rego on). 



Trinity River Hatchery 

-r- Ada  returns -e- Fish planted 

Figure 2. Adult returns to Trinity River Hatchery and number of coho salmon 
planted each year. Data are xrom published hatchery records. Letters 
associated with values of fish planted indicate the introduction of exotic 
stocks (E = Eel River, California, C = Cascade River, Oregon, N = Noyo 
River, California, A = Alsea River, Oregon). 

# 



-- Aduft returns --~3- Fsh planted 

Figure 3. Adult returns to Mad River Hatchery and number of coho salmon 
planted each year. Data are from published hatchery records. Letters 
associated with values of fish planted indicate the i n t r o d u c i k ~  of  trot:,^ 
stocks (N = Noyo River, California, TY : Trinity River Hatchery, California, 
TK = Trask River, Oregon, -4 I Alsea River, Oregon, ICY = Klaskanine River, 
Oregon, S = Soos River, Oregon, SY : Sandy River, Oregon, a = Iron Gate 
Hatchery, California, PC = Prairie Creek, California). 



Warm Springs Hatchery 

Figure 4. Adult returns to %arm Springs Hatchery (Russian River) and number 
of coho salmon planted each year. Data are from published hatchery 
records. Letters associated w i t h  values of fish planted indicate the 
introduction of exotic stocks (EL = Iron Gate Hatchery, California, N = Noyo 
River, California, HT = Hollowtree Creek, California, PC = Prairie Creek, 
California). . 



Noyo River Egg Station 

-c- Aduk returns -13- Fish planted 

Figure 5. Adult returns to the Noyo River E g g  Taking Station (South Fork Noyo 
Z-.-CT;. "umber of coho salmon planted are presented for some years. 
Numbers next to values for adult returns indicate the number of adults 
passed over the weir to spawn naturally in the upstream area. Data are 
from published records. 



Adult returns'++ Fish pianted 

Figure 6. Adult returns to Prairie Creek Hatchery (Prairie Creek is tributary to 
Redwood Creek) and number of coho salmon p l a t e d  each year. Data were 
supplied b y  S. Sanders. Letters assaciated with vdues of fish pbnted 
indicate the introduction of exotic .stocks (S = Soos, River, Oregon, Sy = 
Sandy River, Oregon, K = Iron Gate Hatchery, California, N = Noyo River, 
Oregon. 

, 



Coho Salmon Commercial Troll Catch 
and Pounds Planted 

-c Troll Catch -6- Pounds Planted 

Figure 7. Number of coho salmon caught in the commercial troll catch (published 
and unpublished records of the California Department of Fish and Go==) 
and pounds of coho salmon planted (data from published hatchery 
production records) each year. 



Coho Salmon Counts 
at Benbow Dam, SF Eel R'ier 

Figure 8. Number of coho salmon passing over Benbow Dam, South Fork Eel ". 
~ ~ - 2 r .  Data are from Murphy (1952) and unpublished counts b y  California 
Department of Fish and Game presented in Frederickson, Ramine and 
Associates, Inc. (1980). 



Coho Salmon Counts 
Sweasey Dam, Mad River 

Figure 9.' Number of coho s a l m ~ n  passing over Sweasey Dam (Mad River). Data 
are from Murpny and Shapovalov (1952) and unpublished counts by 
CLLifornia Department of Fish and Game presented in Frederickson, Kamine 
and .4ssociates, Inc. (1980). 

, 



Coho Salmon Counts 
Waddell Creek 

Figure 10. Coho salmon counts in Waddell Creek. Numbers include fish passed 
through the weir, fish leaping over the weir, and f ish spawnins 
downstream of the weir. Data are from Shapovalov and Taft (1954). 



Aupendi:. Yuaber o i  fish seen during snrvers of some of the streaas historical17 known to prodoc: coho salron, 
type of evidence (SS I stream survey), sod source. Eefer to Table 1 for a canplete l i s t  -:I streans 
supporting coho salmon. Hunbers of fish see3 in otber streans are discussed in the te:t. Negative 
evidence (lack of f i sh)  was only included when i t  was known that coho salron uaed the s t r t a r  a t  sole 
t i r e .  EatcSerj returns are not included. iB in source coiurn indicates auresu of B e c l u ~ t i o a .  

Drainage Strear Type of evidence Date Source 

SF Yinchuck l i v e r  SF Vincbuck Biver 
SF Yinchuck l iver  SF Vincbuck l i v e r  

11000 juveniles rescues 
3110 juveniles rescued 

Sbaporalor 1940 
SLaponlor 1941 

Saith l i v e r  Morrison Creek 
loud) Creek 
Bowdr Creek 
Boadl Creek 
Bowdl Creek 
Bowdy Creek 
Bowdy Creek 
Bowdy Creek 
Jaqna Crttk 
Hill Creek . 

Hill Creek Burner Lake Cr. . 

210 juveniles rescued 
56691 juveniles rescued 
11555 juveniles reacaed 
6645 juvenile8 rescued 
20099 juveniles rescued 
2934 juveniles rescued 
10358 juvenile rescued 
2815 juveniles rescoed 
25 joveailes seinrd 
60602 juveniles seined 
es t .  1-12 kg in 1.5 ka 

airsey 1951 
Sbaporalor 1910 
3bapomlor 1941 
Shaponlor 1942 . 

fhaporalor 1945b 
Shaporalor 1949 
tiurpby 1951 
Sirsey 1 9 9  
EalJock el a l .  1952 
Ballock e t  a l .  1952 
Burns 1911 

Coastal Jordan Creek ZOO juveniles seined Eallock e t  a l .  1952 

Coastal Vilson Creek 
Vilson Creek 
Yilson Creek 
Vilson Creek 
Yilson Creek 
Vilsoo Creek 
Yilson Creek 
Yilson Creek 
Vilson Creek 
Yilson Creek 

3386 juveniles rtscned 
41501 juveniles rescued 
1011 juveniles rescued 
1910 juveniles rescued 
4564 juveniles rescued 
5294 juveniles rescued 
8835 jureai les  rescned 
195i juveniles rescued 
11364 juveniles seined 
28999 juveniles rescued 

Sbaporalor 1940 
~ b a ~ o r a l o r  1941 
Sbapovalor 1942 
fbapoialor 1944 
Shaporalor 1945 
fhaporalor 1915b 
tiurplr 1951 
Kirsey 1952 
Eallock e t  a l .  1952 
Birsey 1953 

Klaaath River estuary creel census estimate 
of 1145 f ish in sport catcb 
creel census estimate 
of 4000 f ish in rport catcb 
690 juveniles rescoed 
901 juveniles rescued 
25226 juveniles rescned 
152 juveniles rescued 
1312 juveniles rescued 
5153 juveniles rescued 
1288 juveniles rescued 
4896 juveniles rescued 
1910 juveniles rescued 
535 juveniles seined 
5641 juveniles rescued 

Cibbs and Zirsey 1955 

side channel 
Bunter Creek 
Bunter Creek 
Eunter Creek 
Eunter Creek 
Bunter Creek 
Eunter Creek 
Bunter Creek 
Bunter Creek 
Eunter Creeh 
Eunter Creek 

!hapovalor 1942 
Sbapovalor 1940 
Shapovalor 1941 
Sbapovalor 1942 
Shaporalor 1944 
Sbapoia)or 1945 
Sbaporalor 1945b - 
Unrpbj 1951 
iinsey 1952 
Eallock e l  a l .  1952 
Eirsey 1951 



Appendix. con tinued. 

Drainage f treaa type oi evidence Date 

Bunter Creek Eigb P r l i r i e  Creek 
Bunter Creek Eigh Pra i r ie  Creek 
Hunter Creek Bigh Pra i r ie  Creek 
Bunter Creek High Pra i r ie  Creek 
Bunter Creek !pot Creek 
Hunter Creek Hpo t Creek 

Boppaw Creek 
Boppaw creek 

- Eoppaw Creek 
Boppaw Creek 
Boppaw Creek 
Turwar Creek 
tarwar creek 
hrwar  Creek 
Tnrwar Creek 
Turwar Creek 
hrwar  Creek. 
Turwar Creek 
Turwar Creek 
toraar  Creek 
hrwar  Creek 
HcGarvey Creek 
Shasta River . . 
Sbaata l i v e r  
Uarathon racks 

Klasatbon racka 
Pall Creek 

Bedwood Creek Bedwood Creek 
Bedwood Creek 
Bedwood Creek 
Bedwood Creek 
Bedwood Creek 
Bedwood Creek 
Pra i r ie  Creek 
Pra i r ie  Creek 

Pra i r ie  Creek L i t t l e  Lost Man Cr. 
Pra i r ie  Creek L i t t l e  Lost Man Cr. 
Prair ie  Creek Lost Nan Creek 
Pra i r ie  Creek l a 1  Creek 
Pra i r ie  Creek Codwood Creek 

Pra i r ie  Creek Boles Creek 

380 juveniles rescued 
3531 juveniles seined 
60 juveniles rtscned 
1123 juveniles rescued 
10000 juveniles rescued 
1214 juveniles rescued 
60 juveniles rescued 
140 juveniles rescaed 
1153 juveniitr rescned 
1 k J  juvenilea rescned 
859 juveniles rescued 
4100 juveniles rescued 
12109 juveniles rescued 
3045 juveniles rescued 
3212 juveniles rescued 
13685 juvenilea rescued 
1705 juveniles rescned 
530 juveniles rescued 
318 juveniles rescued 
3050 juveniles seined 
9061 juveniles rescued 
220 juveniles seined 
310 dolts coanted a t  
counting station 
no adults coented 
IMI caught but the larger 
king salron i s  selected 
none observed i n  1956 
a 86a11 run of cuho salmon 
noted (retbod unknown) 

noted as present 
362 javeniles rescued 
110 juveniles rescaed 
385 juveniles rescaed 
known present 
run estirated a t  2000 adults  
106 juvenilca rescued 
956 juveniles seined 
240 juveniles rescaed 
189 juveniles seined 
1520 juveniles seined 
300 juveniles seined 
est.  1186 i n  1.1 i r  
est. 961 in 1.1 kr 
eat. 352 in 1.1 kr 
140 juveniles seined 

Hurpbl 1951 
Ballock e t  a l .  1952 
Kinsel 1952 
Kirsey 1953 
3hapovaIov 1941 
Kirsey 1953 
Jbapovalov 1940 
Shapovalov 1941 
Harp61 1951 . - 

Kirse) 1952 
Kirael 1953 
!haporalov 1910 
Shapovalov 1941 . 

3hapovalov 1942 
Shapovalov 1914 
!hapovalor 1945 
Shapovalor 1945b 
Hnrphl 1951 
Kinael 1952 
Eallock e t  a l .  1952 
Kirnel 1953 
Ballock e t  a l ,  1952 
~oot'a 1958 

Coota 1957 
B r ~ a n t  1937 

h o t 8  1958 
Coots 1957 

!alder 1908 
!hapovalor 1940 
lIurph1 1951 
Kirsel 1953 
Fisk e t  a l .  1966 
BB 1973 
Kirael 1952 
Ballock e t  a l .  1952 
Nurpb1 1951 
Eallock e t  a l .  1952 
Hallock e t  a l .  1952 
Ballock e t  a l .  195t 
Burns 1971 
Burns 1971 
Burns 1971 
Ballock e t  a l .  1952 



Appendix. continued. 

Drainage S t r eas  Tjpe o i  evidence Date 

Coasta l  KcDonald Creek 10 juveniles rescued 1952 

Coasta l  L i t t l e  Siver 813 juveniles seined 1951 

Bad River Bad Biver 
Lindsay Creek 

15 juveniles rescued 1951 
10643 juveniles seined 1951 

i i a s e y  1952 
S a l l o c i  e t  a l .  1952 

Lindsat Creeh 
Lindsay Creek 
Lindaaj  Creek 

Sqaav Creek 
3quaw Creek 
fquaw Cretk 
Grass1 Creek 
Iloisr Cretk 
Caap Bauer Creek 
Carp Baner Creek 
NP llad Biver 

11612 juveniies rescued 
6810 juveniles seined 
1551 juveniles rescued 
11203 juveniles seined 
500 juvediles seined 
1020 juveniles rescued 
200 juveniles seined . 

6212 juveniles rescued 

Kurpht 1951 
Sa l lock  e t  a l ,  1951 
Kirrey 1953 
3a l lock  e t  ti .  1952 
aa l lock  e t  a l .  1952. 
Yurph7 1951 
l a l l o c k  e t  a l .  1952 
Shapovalov 1940 

Coasta l  Jacob) Creek 

Presiwater Creek . 
14243 juveniles seined 1951 I a l l o c k  e t  a l .  1952 

Coasta l  8641 juveniles seined 1951 Sal lock e t  a l .  1952 

Blk Biver Blk Siver 11611 juveniles seined 1951 J a l l o c k  e t  a l .  1952 

Be1 Biver below Van Dusen f!. 4 javeni les  le ined,  uncoaanon 1950 
in lower r iver  
283 juveniles rescued 1940 

'11 ( C D F G  f i l e s1  ? 
S i  ICDPG f i l e s )  ? 
99 (CDPG f i l e s )  ? 
12 juveniles rescued 1940 
none observed 12/87 
93 (CDffi f i l e s )  ? 
89 [CDFG f i l e s )  - ? 
184 juveniles rescued 1939 
354 juveniles rescued 1939 
165 juveniles rescued 1940 
500 juveniles seined 1951 
none observed 12/87 
65 juveai les  rescued 1919 
iS (CDFC f i l e s )  ? 
1 l i v e  12/87 
none observed 11/88, 1/89 
33 (CDFC f i l e s ]  ? 
500 juveniles seined 1951 
I l i v e  and I c a rcas s  1 1 / 8 1 ,  1/08 
ooae observed 12/88, 1/89 
none observed 1/90 
SS (CDPC f i l e s1  ? 
none observed 1/88 

Murphy and DeYitt 1951 
s 

Be1 Biver 
3 a l t  Biver 
Bear Creek 
Bohaer Creek 
P r i ce  Creek 
love  Creeh 
love Creek 
d t ~ e l l  Creek 
Dinner Creek 
Jordan Cretk 
Jordan creek 
Jordan Creek 
Jordan Creek 

Shapovalov 1941 
Mi l l s  1983 
Mills 1983 
Bills 1903 
Shapovalov 1941 
T l o s i ,  unpublished data  
Mills 1983 
B i l l s  1983 
!bapovalov 1940 
Sbapovalov 1940 
3bapovalov 1941 
Ballock e t  a l .  1952 
P l o s i ,  unpublished data  
Sbapovalov 1940 
H i l l s  1983 
P los i  , unpublinhed data  
P l o s i ,  'unpublished data  
Bills 1983 
Sa l lock , e t  a l .  1952 
P l o s i ,  unpublished. data 
P l o s i ,  unpublinhed data 
P los i ,  unpublished data  
Mi l l s  1983 
P loa i ,  unpublished data 

S a l t  River 

!owe Creek 

Be1 Biver near Peppermod 
Shire11 Creek 
Bear Creek 
Bear Creek 
Bear Creek 
Chadd C:.ek 
Cbadd Creek 
Chadd Creek 
Chadd Creek 
Chadd Creci 
Larabee Creek 



Appendix. continued. 

Drainage Stream Type o i  evidence Date Jource 

Larabet Creek 
Larabee Creek 
Larabet Creek 

Be1 Biver 
Be1 Biver 
Be1 Birer 
Be1 Birer 
Be1 Bi7er 

Be1 Biver 

Outlet Creek 
Outle t Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 
Outlet Creek 

Tonki Creek 
Tomki Creek 
Tomki Creek 

Van Duzen River 
(Be1 Birer t r ib .  I 

Yagtr Creek 
Yager Creek 
Yager creek 
Yager Creek 
Yager Creek 

Larabee Creek 
Larabee Creek 
Larabee Creek 
Carson Creek 
Carson Creek 
Carson Creek 
Heman Creek 
Hewman Creek 
a t  Bio Dell 
a t  Bolaes 
a t  McCann 
a t  Bel Bock 
a t  Fort Seuard 
Jevet t  Creek 
a t '  Dos Bios 
Outlet Creek 
Outlet Creek 
Long Valley.Creei 
Lon6 Valley Creek 
Gong Valley Creek 
Beeves Canyon Cr. 
Beeves Canyon Cr, 
Byan Creek 
Byan Creek 
Yillits Creek 
Villits Creek 
Brouddus Creek 
Brouddus Creek 
Raebl Creek 
Baechtel Creek 
Baech t e l  Creek 
Indian Creek 
Bocktree Creek 
Str ing Creek 
Tarter Creek 

V a n  Duzen Biver 
Van Duzen Biver 
Van Duzen Biver 
near Carlotta 
Palmer Creek 
Volverton CulcS 
Yager Creek 
Cooper Mill Creti 
Cooper Kill Creek 
Cooper Hill Creek 
Cooper Hill creek 
Vilson Creek 

none observed 12/88, 1/89 Plosi,  unpublished data 
none observed 1/90 Plosi,  unpublisbed data 
33 (CDPC f i l e s )  ? !ills 1983 
1 l ive 1/88 Plosi,  unpublished data 
none observed 12/88, 1/90 Flosi,  enpublished data 
none observed 1/90 Plosi, unpublished data 
1212 juveniles rescued 1939 Jbapovaiov 1910 
Sf (CDFC f i l e s )  ? l i l l s  1983 
no juveniles trapped 1967 h c k e t t  1916 
no juveniles trapped 1967 Pnckett 1976 
no jnvcailes trapped 1961-10  Puckett 1976 
no juveniles tragped 1967 Pwkett 1916 
no juveniles trapped 1968 Puckett 1!16 
SS (CDPC f i l e s )  ? Kills  1983 
no juveniles trapped 1968 Pnckett 1916 
1 l ive and 41 carcasses 12187, 1/80 Plosi,  unpublisbed data 
2 carcasses 12/88, 1/89 Flosi, unpablished data 
115 juveniles rescued 1952 Kiraey 1953 
2 carcasses 12/81 Plosi,  nnpablished data 
1 carcasses 11/88, 1/89 Plosi,  unpublished data 
3 l ive and 48 carcasses 12/81, 1/88 Plosi, unpublished data 
none seen . 12/08, 1/83 Flosi,  unpublished data 
6 l ive  and 10 carcasses 12/87 Plosi, unpohlisbed data 
2 carcasses 12/80, 1/89 Plosi,  unpublished dats  
1 carcass 12/87 Flosi,  unpublished data 
1 carcass 12/48, 1/89 Flosi,  unpublished data 
23 l ive  and 1 carcass 12/81, 2/88 Plosi,  unpublisbed data 
none observed 1/89 Plosi, unpublished data 
5 carcasses 1/88 Floei, anpublished data 
3 carcasses 12/81, 2/88 Plosi,  unpublished data 
1 carcasses 12/88, 1/89 
93 (CDPC f i l e s )  ? Mills 1983 
Sf (CDFC f i l e s )  ? Hills  1983 
93 (CDPC f i l e s )  ? Mills 1983 
S3 (CDFC f i l e s )  ? !ills 1983 

2046 juveniles rescued 
121 juveniles rescued 
343 juveniles rescued 
no juveniles trapped 
956 juveniles seined 
S3 (CDFC f i l e s )  
SS (CDFC f i l e s )  
500 juveniles seined 
noae observed 
noae observed 
none observed 
33 (CDPC f i l e s )  

Ibapovalov 1941 
Shapovalov 1942 
Kirsty 1953 
Puckett 1976 
Rallock e t  a l .  1952 
!ills 1983 
Hil ls  1983 
EalloCk e t  a l .  1952 
Plosi,  unpublished' data 
Flosi, unpabiished data 
Plosi, unpublisbed data 
Mills 1983 
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Appe3dir. continued. 
. irs 
-2. ... 
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4. 

X:. . .... Draintge ! t ress  Type of evidence Date Source 
P. - .  
% 

Pcger Creek Lawrence Creek 
Yager Creek Lawrence Creek 
lager Creek Lawrence Creek 

2 

Yager Creek Lawrence Creek 
Laurence Creek !haw Creek 
Laurence Creek !haw Creek 
Laurence Creek Shaw Creek 

Cuddeback Creek 
P i e l d e r  Creek 
Cummings Creek 
Cum~ings Creek 
Cumrings Creek 
Curmings Creek 
Cuaaings Creek 
Cuaaings Creek 
Cuaaings Creek 
Cummings Creek 
B e l l  Creek . 
B e l l  creek 
Eely Creek 
B e l l  Creek 
C r i z t l l  Creek 
C r i z z l r  Creek 

Soath Pork Be1 SF Be1 River 
River !F Be1 River 

SF Be1 Biver 
9P Be1 Biver 
!F Be1 River 
Bol l  Creek 
Bul l  Creek 
Bnl l  Creek 
Bu l l  Creek 
Bull  Creek 
Bu l l  Creek 
Bnl l  Creek 

IU-11 Creek Squaw Creek 
Bu11 Creei Squaw Creek 
8o11 Creek Squaw Creek 

Canoe Creek 
Bridges Creek 
Blk Creek 
Blk Creeh 
81k Creek 
Blk Creek 
Salmon Creek 
Bear Butte Creei 
Bear Butte Creek 

I carcass 1/80 
none observed 12188, 1/89 
none observed 1/90 
!I (CDPC f i l e s )  ? 
3 l i ve  12/8i ,  1/08 
none observed 12/88, 1189 
none observed 1/90 
164 juveniles rescued 1940 
2100 juveniles seined 1951 
612 juveniles rescued 1940 
5 4 5 5  juveniles rescued 1950 
t4J5 juveniles recued 1951 
502 juveniles seined 1951 
14083 juveniles rescued 1952 
1 l i r e  , 12/81 
none observed 12/88, 1/89 
none observed 1 190 
none observed 12/87 
none observed 12/88, 1/89 
none observed 1/90 
Z O O  juveniles seined 1951 
500 juveniles se ined 1951 
!I (CDPC f i l e s )  ? 

90 juveniles rescued 
950 juveniles rescued 
22 juveniles rescued 
7 l i ve  and 75 ca rcas ses  
15 carcasses 
4844 juveniles rescued 
3000 juveniles se ined 
2 carcasses 
38 juveniles trapped 
noae observed 
none observed 
I! (CDFC f i l e s )  
I l i v e  
none observed 
noae observed 
noae observed 
200 juveniles rescued 
346 juveniles rescued 
none observed 
none observed 
none observed 
492 juveniles rescued 
196 juveniles rescued 
33 (CDPC f i l e s )  

Floai ,  ~ p u b l i a b e d  da t a  
Ploai ,  unpablished da t a  
FIoai,  unpablished da t a  
b i l l s  1983 
Flos i ,  unpublished d a t a  
Plos i ,  unpublinhed data  
Ploai ,  unpublished da t a  
Shapovalov 1941 
Ballock e t  a l .  1952 
Shapovalov 1941 - 
Icurpbr 1951 
Xirser 1952 
Balloci  e t  a l .  1952 
Kirser  1% 
Plos i ,  upab l i sbed  da t a  
Plosi ,  unpablished d a t a  
Plos i ,  unpablisbed da t a  
Floai,  onpabIished da t a  
Plos i ,  unpublished d a t a  
Plos i ,  unpablished da t a  
Ballock e t  a l .  1952 
Ballock e t  a l .  1952 
H i l l s  1983 

!hapovaloo 1940 
Shapovalov 1941 
Sbapovalov 1945 
P lo r i ,  unpnbliahed da t a  
Plos i ,  unpublished da t a  
Shapovalov 1940 
Ballock e t  a l .  1952 
Flos i ,  unpublisbed d a t a  
Domie, anpublished da t a  
Flos i ,  unpublished d a t a  
Plos i ,  unpublished da t a  
Mills  1983 
Ploai, unpoblinbed data 
Flosi ,  unpublished da t a  
Flosi ,  unpablisbed d a t a  
Plos i ,  nnpubliehed d a t a  
Shapovalov 1941 
!bapovalov 1940 
Flosi ,  pnpablished d a t a  
Flosi ,  unpublished d a t a  
Flos i ,  unpublished d a t a  
Sbapovalov 1940 
Sbapovalov 1910 
Hills 1983 



Appendix, continued. 

Drainage S t rean  m e  of evidence Date Source 

Bedwood Cr. 
Redwood Cr, 
Bedwood Cr, 
Redwood Cr. 

BB 3P Be1 Biver 

Bear Pen Cr. 

Bollowtree Cr. 
Bollowtret Cr. 
Bollowtree Cr. 

Pisb Creek 
Pish Creek 
Anderson Creek 
Anderson Creeh 
Dean Creek 
Kedwood creekHG 
Bedwood Creek 
Bedwood Creek 
Kednood Creek 
!eel1 Creek 
Mil ler  Creek ' 

China Creek 
Dinner Creek 
Sprowel Creek 
Jprowel Creek 
BB SP Be1 River 
BB 3P Be1 Biver 
3quaw Creek . 
Durphy Creek , 
Durphy Creek 
D u r p b ~  Creek 
Milk Banch Creek 
Lou Cap Creek 
Lou Cap creek 
Low Cap Creek 
Indian Creek 
Indian Creek 
Indian Creek 
Standley Creek 
i t and ley  Creek 
3 t and le l  Creet  
HcCoy Creek 
McCoy Creek 
Bear Pen Creek 
Bear Pen Creek 
Bear Pen Creek 
Cub Creek 
Xed Eountain Creek 
Bed Mountain Cree\ 
Yi ldcat  Creek 
Yildcat Creek 
Vi ldcat  Creek 
Bollowtree Creek 
Bollowtree Creeh 
Bollowtree Creek 
Kule Creek 
Redwood Creeh 
Kedwood Creek 

113 juveniles rescoed 1939 
33 (CDPG f i l e s )  ? 
2 carcasses 111988 
none observed 12/88, 1/89, 1/90 P l o s i ,  
It50 juveniles rescued 1939 
33 (CDPC f i l e s )  ? 
81 juveniles rescned 1939 
211 juveniles trapped 1966 
133 juveniles trapped 1988 
93 (CDFC f i l e s )  ? 
31 (CDPG f i l e s )  ? 
99 (CDPC files) 9 

33 (CDFC f i l e s )  ? 
none observed 11/88, 1/89 
33 (CDPC f i l e s )  ? 
1 juvenile trapped 1988 
14 juveni les  trapped 1966 
33 (CDFG f i l e s )  ? 
100 juveni les  rescoed 1940 
none otserved 12/81 
33 (CDPG f i l e s )  ? 
83 (mFG f i l e s )  ? 
noat observed 12/88) 1/89 
none observed 1/30 
S3 (CDFG f i l e s )  ? 
3 l i v e  and 11 carcasses 1/88 
1 carcass  12/88, 1/89 
none observed 1/90 
none observed 1/00 
none observed 1/90 
33 (CDPC f i l e s )  ? 
none observed 1/88 
93 (CDPC f i l e s )  ? 
none observed 2/88 
none observed 1/90 
S3 (CDFG f i l e s )  ? 
81 (CDPG f i l e s )  ? 
99 (CDFG f i l e s ]  ? 
aoat observed ilea 
none observed 1/88 
,one observed 1/90 
33 (CDPC f i l e s )  ? 
3 l i v e  and 16 carcasses l 2 l a l  
12 l i v e  and 11 csrcasses  12/88, 1/89 
33 (CDPG f i l e s )  ? '  
93 (CDPC f i l e s )  ? 
20 l i v e  and 5 carcssses  12/81, 1188 
1 l i v e  and 1 carcass 12/80 

Shapovaior 1940 
H i l l s  1983 
P los i ,  unpublisbed da t a  

unpublished data  
Shapovalo~ 1940 
H i l l s  1983 
fbapovalov 1940 
Puckett  1916 
Downie, unpublished d a t a  
H i l l s  1983 
Mills 1983 
Milla 1983 
H i l l s  1983 
P los i ,  unpublisbed d a t a  
Kills 1983 
Downie, unpublished da t a  
Puckett  1916 
Mills  1981 
Shapovalov 1941 
P los i ,  unpublisbed d a t a  
Hills 1483 
Mills 1983 
.P los i ,  unpublisbed d a t a  
~ i o h i ,  unpublisbed d a t a  
H i l l s  1483 
F los i ,  unpublished d a t a  
F Ios i ,  unpublished d a t a  
P los i ,  unpublished d a t a  
F los i ,  nnpublished d a t a  
Ploei ,  unpublisbed d a t a  
H i l l s  1983 
P los i ,  unpublished d a t a  
H i l l s  1983 
P los i ,  anpublisbed d a t a  
P los i ,  unpublisbed d a t a  
Mills 1983 
Mills 1983 
Mills 1983 
Plosi, unpobIisbtd data 
Plosi, unpublished da t a  
F los i ,  aapublisbed data  
H i l l s  1983 
f l o s i , ,  unpublished da t a  
P los i ,  unpublished. da t a  
H i l l s  1983 
Bills 1383 
Ploai ,  unpublisbed da t a  
Plos i ,  unpublisbed d a t a  



A;?endiz, continued. 

Drlinage S trean Typt of eoiae~ce Date 

Bollowtree Cr. 
Bollowtree Cr. 
Bollowtree Cr. 
Bollowtree Cr. 
Bollowtree Cr. 

Battleenake Cr. 

Ten Mile Creek 
Ten Mile Creek 
Ten a i l e  Creek 
Ten Mile Creek 
Ten Mile Creek 
Ten Hile Creek 
Tec Mile Creek 
ten l i l e  Creek 

Beduood creekWP 
Hichaels Creek 
Yaldron Creek 
Huckleberry Creek 
Butler Creek 
Battlesnake Creek 
Rattlesnake Creek 
Curnings Creek 
Ten Bile Creeh 
Ten Mile Creek 
Ten lile 'Creek 
Ten Mile Creek 
Ten Bile Creeh 
Ten Mile Creek 
Grub Creek 
Streeter Creek 
Streeter Creeh 
Streeter Creek 
Big Bock Creek 
Had Springs Creek ' 
Bill Creek 
Cahto Creeh 
For Creek 
Jack of Bearts Cr. 
Jack of Bearts C i .  
Deer Creek 
Dutch Charlie Creei 
Dutch Charlie Creek 
Keduood Creek 
Bedvood Creek 
Beduood creekn 
Kenn~ Creek 
Bock Creek ' 

Bear Creek . 
Taylor Creek 

Middle Fork Be1 Kiver a t  Ktsel Flat 
Bill Creek 
Hill Creek 

Hill Creek Grist Creek 
Crist Creeh 
Rattlesnake Creeh 

HP of HP Eel l i v e r  Bock Creek 

North Porh Be1 Bluff Creek 
Eiver 

Coastal Ybale Gulch Creei 

93 (CDPG f i l e ¶ )  
SS (CDPC fi1.s) 
SS (CDPC  file^) 
SS (CDFC f i l es )  
SS (CDFG f i l t s )  
none observd 
SS (CDPG f i l es ]  
SS (CDPC f i l r i )  
1115 jureni l ts  rescue? 
436! jarenilez rescud  
1 lire ud I carcssses 
non observed 
SS (CDPG file:) 
21 juveniles trapped 
33 (CDPC f i i z i  
1 m c a s s  
none obstroed 
33 ( C D F C  f i les)  
SS (CDPG f i l es )  
3S (CDPC f i les]  
SS (CDFG f i l e s )  
33 (CDPC l i l r s )  
S3 (CDPG f i l t s )  
2 crrcasses 
SS (CDPC fi1:s) 
S3 (CDPC f i l e l )  
6 c x c a s s e s  
SS (CDFC l i l t31 
70 carcasses 
1 l i r e  md 2 carcasses 
3S (CDFG fi!ts] 
S3 (CDPC f i l es )  
SZ (CDK fi!tr) 
33 (CDffi f i l s )  
S3 (CDPC fi!cs) 

no juots i les  trapped 1959 
none observci 1/88 
SS ICDFG f i l t s )  ? 
nor. observe". 2 181 
SS (CDFC f i l ~ i )  ? 
SS (CDPC fil:s] ? 
SS (CDPG f i i r s )  ? 

S3 (CDPC f i l e s )  ? 

present 1984 

Uillx 1983 
Hi l l s  1983 
H i l l s  1983 
Mills 1983 
Hills 1983 
Plosi ,  unpublished data 
Hi l l e  If83 
Hills 1983 
Kbaey 1952 
I i r s e ~  1953 
Plosi, ~npablished data 
Plosi ,  unpublished data 
Mills 1983 
Puckett 1916 
I i l l a  I983 
Plosi ,  unpublished data 
Plosi ,  unpublished data 
Hills 1983 
H i l l s  1983 
Hi l l s  1983 
Bills 1983 
Hi l l s  1983 
Hills 1983 
Plodi, unpublished data 
l i l l s  1983 
Mills 1983 
Plosi ,  unpublished data 
E i l l s  1983 
Plosi ,  unpublished data 
Plosi ,  unpublished data 
Hills 1983 
Mills 1983 
Hi l l s  1983 
Hi l l s  1983 
Hi l l s  1983 

Puckett 1976 
Plosi,  unpublished data 
Hi l l s  1983 
Plosi,  unpublisbed data 
Hi l l s  1983 
Bills 1983 
Hi l l s  1983 , 

l i l l s  1983 
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Appendix. continued. 
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Drainage 
I' Stream Trpe o i  evidence Date Source 

i Coastal Indian Creek 1 juvenile ciptured 1948 hrphy 1950 
i 

Coaa t a l  Jackass Creek present 1984 Soreerstror 1984 

Coastal Usal creek 3963 f ish rescued 1940 ~ h a ~ o v a l o v  1941 
Usal Creek 60510 f i sh  rescued . ' 1944 Shapovalov 1945b 
Uaal Creek 61133 fiah rescued 1945 Shapovalov 1?19 
Usai Creek 11455 juveniles rescued 1951 Sirsel  1 9 2  
Uaal Creek 13865 juve3iles rescued 1952 Ziasel 1953 

Cot tooera  Creek p r e s e n t  

Eardl Creek present 

Coastal Juan Creek present 1984 So~serstrom 1984 . 

Coastal 

Coastal 

Coastal 

Eoward Creek present 

Denaven Creek . present 

Yagea Creek present 

Coastal Ten Mile l iver  
Ten Mile Biver 

Coastal Pudding Creek 

Hoyo River lolo River 
lloyo River 
L i t t l e  HP loyo 8. 

Caspar Creek !P Caspar Creek 

SF Caspar Creek 
NF Caspar Creek 

Coastal 

run est i rated a t  6000 adults  
present 

present 
- 

run estiaated a t  6000 adul t s  
1,000's present 
est.  1.26 11 in .4 km 

613 juveniles trapped 1964 
1770 in  1968 
eat  9.59 k g  in 3.1 kr 
est.  313-122 in 2.4 ka 
est.  359-194 in 2.4 ks 
est .  1105-2724 in 2.4 km 

aa 1971 
Iolnan and Bvans 1964 
Burns 1971 

Craves and Burns 1970 

Burns 1911 
Burns 1,071 

Big River present 1984 Sonnerstroa 1984 
Big Biver ran e s t i ~ a t e d  a t  6000 adul t s  1913 BE 1973 

Coastal Albion Biver present 1984 Yommerstroa 1984 

Havarro River Bancheria Creek 5045 juveniles rescued 1950 lurph1'l?51 
Bancheria Creek 51466 juveniles rescued 1951 Simsey 195? 
Rucheria Creek 1684 juveniles rescued 1952 Siraey 1953 

Coas t s l  Brush Creek 80 juveniles captured 1948 !urphy 1950 
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L*-s= 
.A.. Drainage 3tresn Trpe oi evidence Date Source 

-.+:; 5 . .y, Coastal 
.&., 
.xed .-a. 
2 

Brash Creek coho sslaon not recorded 1985 E.  Snrder pers. conm. 
since 1916 cited in Snider (1905) 

"; 

B; % Coastal Garcia Eiver 18 juveniles shocked in 5 ata. 1966 Piater 1965 
--I 

-6: 
Coaa t a l  Garcia l i v e r  known present 1966 Tisk e t  a i ,  1966 

. . :,.. 

. ~ Coastal 

.T-: 

Russian River 

r. 

Dry Creei 
Dry Creek 
Hill Creek 
Dry Creei 

;-:. .:: . 
8.: ,,.,- LC- 

Dry Creek 

Gualala l i v e r  5 juveniles shocked in 3 s t a .  1965 Pister 1965 
Coalala l i v e r  run estimated a t  4000 adults  1973 18 1973 

Dntch Bill Creek 
Dotcb Bill Creei 
Bulbert Creek 
Dry Creei 
Bill Creek 
Mill Creek 
l a l l a c e  Creek 
Pena Creek 
Pena Creek . 

734 juveniles rescned 
l b 7 t b  juveniles rescued 
1600 juveniles rescued 
82 juveniles rescaed 
2936 juveniles rescled 
660 juveniles rescued 
290 juveniles rescued 
6516 juveniles rescued 
3125 juveniles rescued 

Coastal Valker Creek 5 juveniles shocked i n  6 s ta .  1981 Bni; 1981 
ty 

Coastal Laguni tas Creek 

Lagani tas Creek 
Lagonitas Creek, 

Lagunitas Creek Devil's Gulch Cr 
Lagunitas Creek San Geronimo Cr. 
Lagunitas Creek Olera Creek 

coho salmon escapesents 1986 Saitb 1986 
significantly reduced form 
his tor ic  levels 

I 

7 juv. sbocfed i n  I 2  s ta .  1982 Bait 1905 
State record aalron czugbt 1959 Giddings 1959 
I5 juveniles ahockcd i n  3 s ta .  1982 hi; 1905 
8 juveniles shocked i n  3 s ta .  1902 Brif 1985 
none collected 1982 Bai; 1985 

Coastal Bedwood Creek unknown I juveniles rescued 1953 Pintler 1951 

San Francisco 
lay t r ibutar ies  

Alameda Creek 

9an Pablo Creei 

Ialnu t Creeh 

Valnut Creek 
Saa Anselmo Creei 
Corte Hadera Creek 
Hill Valler Creti 

known to occur i n  the l t t e  
1930's 

fornerly bad spawning runs 

adults sighted during 
spawning runs (CDFG f i l e s )  
none observed 
recorded as present 
juveniles collected 
juveniles col lected 

1910's John lophirk, pers. 
coma. cited i n  
Leidl 1984 

1957 le t t e r  to Paul Heedban 
fro1 l i l l i s  Evans ci ted 
in Leidy 1984 

1950's- Leidy 1981 
1960's 
1980 Leidy 1983 
1936 Pry 1936 
1981 Leidl 1984 
1981 Leidy 1981 

Sacraoen to l iver  Sacraaen to Biver auseur s p e c i ~ e n  1881 Jordan and Jouy 1881 



Appendix. mn t inued .  

Drainage Stream Type of evidence Date jource 

Coastal  

Coastal  

Coastal  

Coastal  

Sacranea to  E i x r  

Sacramento Liver 

facraneato  Liver 

Qreaont v e i r  
Preaont weir 
Peatber River 

Pescadero Creek 

Yaddell C r e t i  

Yaddell Creek 

Scot t  Creek 

San Lorenzo Eiver 

fan Lorenzo Biver 

described as  occuring from 1881  
Sacraeento Biver to Puget 
found and northward, very abundant 
i n  summer and f a l l  
seems to be absent from 1947 
Sacraaento-San Joaquin system 
before 1956 absent except a s  1973 
r a r e  s t r ays  
629 adul ts  trapped 1 9 5 1  
431  g r i l s e  trapped 1956 
p r e e e n t  b u t  la1 n o t  for1 1956- 
a reproducing population 1915 

1 juvenile in lagoon 1985 

adul t  and juvenile counts 1930- 
1940  

2 0 1  as abundant a s  1984 
ateelhesd 

adul t counts 

present in e lec t ro  s t a t i o n s  1954- 
1955 

370 adul ts  estimated caught 1 9 1 1  
3 4 2  a d a l t s  entinaked caught 1912 

J o d a n '  and Gi lbe r t  1881 

Van Voert 1958 
Van Voert 1957 
P a i n t e r  t t  a l .  1911 

Smith 1987 

ihapovalov and Taf t  1951 

Sbapovalov and Ta f t  1954 

p ink le t  1956 

Jobansen 1975 
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"r: Table 2. Coho salmon returns and stocking records for Big Creelr, Scott Creek and 
San Lorenzo River. Data are  from the unpublished records of the Monterey 
Bay Salmon and Trout Project. 

v 

Year Male Female Grilse Total Number Plsnted S train 

Big Creek 

1984 4 0 0 4 4 28 Scott/Big Creek 

1985 1 0 8 9 none 

1986 11 22 0 3 3 none 

1987 4 6 0 10 - none 

1988 10 

PI 
1989 63 

Scott Creek 

. 1987 - 
1988 - 
1989 - 
San Lorenzo River 

1985 0 

1986 3 6 

1987 19 

none 

none 

2,450 Scott/Big Creek 

2,756 ~ c o t t / ~ i g  Creek 

6,552 Scott/Big Creek 

15,860 Noyo River 

none 

20,822 Noyo River 

5,997 Scott/Big Creek 

20,242 San Lorenzo R (Noyo) 

5,120 Noyo River 

34,500 Prairie Creek 
L 



Table 3. Summary of presence/absence data. Streams were characterized as  
stresms having coho salmon based on recent data, streams where coho salmon 
are very rare o r  absent, and streams with insufficient data to be defined. 
Results are presented by county. County classifications are  based on the 
location of the mouth of the system. Streams where coho salmon a re  present 
some years and not others are  classified a s  having coho salmon. Streams 
receiving hatchery plants were not counted a s  having coho. salmon unless 
adult returns were documented. Numbers in parentheses represent 
percentage of total streams in category. 

System Number of streams Coho present Coho absent No data 

Del Norte County 

Coastal 9 

Smith River 41 

Klamath River 113 . 

Humboldt County 

Coastal 

Redwood Creek 

Mad River 

Eel River 

Mattole River 

Mendocino County 

Coastal 

Ten M i l e  River 

Noyo River 

Big River 

Navarro River 

Sonoma County 

Coastal 

Gualala River 



Table 3. continued. 

System Number of streams Coho present Coho absent No data 

Russian River 3 2 2 (6) 22 (69) 8 (25) 

Marin County 

Coas tal 10 7 (70) 

Tributaries to San Francisco Bay 
including Sacramento River 

Coals tal 7 Q ( 0 )  7 (100) 0 (0) 

Streams South of San Francisco Bay. 

Coastal 13 . 5 (38) 8 (62) - 
Total 582 135 (23) 113 (19) 334 ( 5 8 )  



Tabie 4. Estimates of coho salmon abundance in California. All  streams that 
supported coho salmon or  for  which there w a s  no data on presence/absence 
were assumed to support  20 spawners unless data indicated a larger 
population. Numbers for  hatchery populations a r e  the  average population 
from the 1981-1982 season to the latest season f o r  which data were available. 
For streams where hatcheries are located both hatchery and wild fish are 
included. An aster isk indicates a high probability that  much of the  natural 
production i s  by wild ra ther  than natural fish. An S indicates streams where 
it was difficult to chssify fish a s  natural o r  hatchery.  Supplementation 
occurs in these streams but in the Noyo River most of the production i s  
probably natural  and in Scott Creek only re turn ing  natural  f ish a re  spawned. 

Number of streams 

System with coho salmon Natural Hatchery Total 

Del Norte County 

Coastal 9 .  180% 0 180 

Smith River 41 820* 0 820 

Klamath River 93 1,860 16,265' 18,125 

Humbold t County 

Coas tal 34 680* 0 680 

Redwood Creek 14 280 525 805 

Mad River 2 3 4 60 366 826 

Eel River 102 2,0408 0 2,040 

Mattole River 38 760t 0 760 

Mendocino County 

Coastal 22 470 0 470 

Ten Mile River 8 1608 0 160 

Noyo River 12 3,740 S 3,740 

Big River 14 280 0 * 280 , 

Navarro River 15 300 0 300 

Sonoma County 

8 
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Table 4. continued. 

Number of streams 

System with coho salmon Natural Hatchery Total 

Coastal 9 

Gualala River 10 

Russian River 10 

Marin County 

Coastal 10 

Tributaries to San Francisco Bay 
including Sacramento River ' 

Coastal 7 0 

Streams South of San Francisco Bay 

Coastal 

Total 

' ~ u m b e r  includes fish from Iron Gate Hatchery and Trinity Hatchery. A l ~ o  included 
-a re  hatchery f ish spawning below Trinity hatchery based on the assumption that 
only 60% of returning hatchery fish actually enter the hatchery (Rogers 1973). 
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