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(REPORT TO THE FISH AND GAME COMMISSION

A STATUS REVIEW OF THE

COHO SALMON (ONCORHYNCHUS KI SUTCH)

IN CALIFORNIA SOUTH OF SAN FRANCISCO BAY

EXECtrrIVE SUMMARY

This status report was prepared in response to a petition
received by the Fish and Game commission from the Santa Cruz
County Fish and Game Advisory Commission to list the coho salmon
(OncorhYnchus kisutch) south of San Francisco Bay as a Threatened
Species pursuant to the California Endangered Species Act (Fish
and Game Code Sections 2050 et seq.).

On April 7, 1994, pursuant to Section 2074.2 of the Fish and
Game Code, the Commission determined that the petition contained
sufficient information to indicate that the petitioned action may'
be warranted. Pursuant to Section 2074.6 of the Fish and Game
Code, the Department of Fish and Game (Department) undertook a
review of this petition. Based on the best scientific
information available on the coho salmon south of San Francisco
Bay, the Depa~~ent has evaluated whether, in fact, the
petitioned action should be taken. Information and comments on
the petitioned action and the species in question were solicited
from interested parties, management agencies, and the scientific
community.

This report presents the results of our review and analysis

Findings

Coho salmon stocks south of San Francisco Bay constitute the
southern portion of the species range in California and, as such,
appear to be adaptive to the marginal environments associated
with the fringe of a species distribution. Historically found in
as many as 50 coastal drainages in San Mateo and Santa Cruz
counties, spawning runs were limited to 11 stream systems by the
1960's, and are currently restricted to only one remnant
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population in Waddell Creek, one small naturalized (hatchery-
influenced) population in Scott Creek and a small hatchery-
maintained, non-native run in the San Lorenzo River, Santa Cruz
County. The combined average annual spawning population of
native and naturalized coho salmon in Waddell and Scott Creeks is
estimated at only 50-60 adults, comprising only 1.5% of the
estimated abundance of coho salmon south of San Francisco Bay in
the early 1960's. As a consequence of the loss of two of the
three brood year lineages of Waddell and Scott Creek coho salmon,
sustained spawning runs occur only every third year.

Coho salmon south of San Francisco Bay are considered the
most restricted, remnant and sensitive stocks of coho salmon in
California because of the cumulative deleterious influences of
past and present habitat loss, habitat degradation, catastrophil::
floods and droughts, loss of genetic and population viability,
predation, unfavorable oceanic conditions, overexploitation,
disease and interaction with hatchery fish. These southern
populations could become functionally extinct as self-sustaininl~
stocks from the consequences of a single catastrophic event.

Conclusions

The Department concludes that the coho salmon south of San
Francisco Bay is in serious danger of extinction because these
southern stocks have declined by over 98% from historical level:s;
consist of only two native or naturalized remnant populations
isolated in two small, adjacent coastal streams (Waddell and
Scott Creeks) and one small hatchery-maintained, non-native run
in San Lorenzo River, Santa Cruz County; continue to be
endangered by numerous deleterious factors; and, in our best
professional judgment, seem highly likely to decline to the poiJ:lt
of extinction in the near future. The petitioner has requested
that the coho salmon south of San Francisco Bay be listed asThreatened. 

The Department's status review indicates that
uplisting the requested action from Threatened to Endangered iswarranted, 

and based on the best available scientific information
regarding the distribution, abundance, biology and threats to
coho salmon south of San Francisco Bay, the Department finds th.3.t
listing as Endangered is the appropriate action. This finding i:s
based on the following:

Coho salmon depend on specific components in their essential
habitat at various freshwater life history stages, and the
destruction and degradation of this habitat have been
extensive since historical times.

1.

The fixed 3-year maternal broodyear lineages characteristil:
of southern coho salmon make them particularly vulnerable 'to
natural catastrophic events, such as floods and droughts.

2.
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3.

~...Predat~on by mar~ne mammals adversely affects remnant coho
salmon populations when fish are concentrated in lagoons aDld
in the ocean at the mouths of streams waiting for suitable
attraction flows to gain access into streams, and when fish.
are swimming over shallow sandbars at stream mouths during
periods of low streamflow.

Due to the small numbers of adult coho salmon remaining in
southern stocks, the adverse consequences from BKD disease
are a continuing threat to perpetuation of the population.

4.

The take and incidental morta!ity of any southern coho
salmon in the ocean fisheries is adverse to the species
survi val due to the very small numbers of returning spawners
in these stocks.

5.

An oceanic environment that is becoming less favorable for
coho salmon smolt and adult survival does not bode well for
the long-term survival of southern stocks that have been
reduced to remnant levels with sustained runs only every
third year.

6.

7.

Past and present hatchery practices and plantings have
caused the interbreeding of native wild southern coho salmon
stocks with non-native and imported stocks, and subjected
native stocks to artificial selection and spawning. These
activities have combined to adversely influence the genetic
viability of remaining stocks.

8. Current low numbers of adult fish, combined with increasing
geographic and genetic isolation, place the remaining two
stocks of southern coho salmon at risk of extinction due to
biological and genetic factors associated with small
population size. These factors seriously threaten the
viability of southern coho salmon to produce self-sustaining

populations.

9. Human-related activities pose a serious threat to the
continued existence of the remaining two stocks because of
the vulnerability of stocks that now produce sustained
spawning runs only every third year.

10.

The loss of two of the three brood year lineages that
comprise a southern coho salmon population, combined with
the low number of spawners in the surviving 1993-1996
lineage below the threshold necessary for sustaining
population viability, depicts failing stocks on both Waddell
and Scott Creeks.
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Rec~endations

Listing:

The Commission should find that the petitioned action should
be uplisted from State Threatened to State Endangered.

1.2.

The Commission should find that the uplisted petitioned
action is warranted for the listing of coho salmon south of
San Francisco Bay as State Endangered.

The Commission should publish notice of its intend to amend
Section 670.5, Title 14, CCR to add the coho salmon south of
San Francisco Bay (Oncorhvnchus kisutch) to its list of
Endangered Species.

3.

RecQverv Objectives:

The Department shall immediately begin to develop a recovery
plan that will:

1.

protect existing populations and habitat;a

restore habitat and populations; andb)

monitor the populations and implementation of the
recovery plan.

c)

The Department shall seek funding for development and
implementation of the recovery plan through the State
budgetary process.

2.

3 The Department shall immediately implement all the
protections of sections 2050-2097 of the Fish and Game Code.

Public Responses

During the 12-month review period, the Department contacted
a number of affected and interested parties, invited comment on
the petition, and requested any additional scientific information
that may be available. A copy of the Public Notice and a list of
parties contacted are contained in Appendix B-1. Copies of
comments received are provided in Appendix B-3.
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REPORT TO THE P'ISH ABD GAME COMMISSIOR

A STATUS REVIEW OF THE
COHO SALMON (ONCORHYNCHUS KISUTCH)

IN CALIFORNIA SOUTH OF SAN FRANCISCO BAY

IHTRODtJCTIOR

Petition History

On February 24, 1993, the California Fish and Game
Commission (Commission) received a petition from the Santa Cruz
County Fish and Game Advisory Commission (County) requesting
State listing of the coho salmon (OncorhYnchus kisutch) of Scott
and Waddell Creeks as an Endangered Species. The Department
reviewed the petition and recommended to the Commission that the
petition be rejected. This recommendation was based on the
conclusion that the Scott and Waddell Creek runs are probably not
reproductively isolated from runs in neighboring streams and,
therefore, are not distinct stocks of coho salmon. The
Department believed it was inappropriate to limit the listing
action to only two populations of a species experiencing severe
decline over a large po~ion of its range.

At its August 5, 1993, meeting, the Commission requesting
that the County prepare a draft recovery plan to be submitted at
the October 7, 1993 Commission meeting. Action on the petition
was put over until the October 1993 meeting.

At the October 7, 1993, Commission meeting, the Department
stated conditional support for the County's draft recovery plan,
but again recommended the commission reject the petition on the
basis that listing the species only in Scott and Waddell Creeks
would not improve the recovery of coho salmon south of San
Francisco. The County officially withdrew the petition with the
stated intent of submitting a new petition covering all streams
south of San Francisco Bay.

On December 16, 1993, the Commission received an expanded
petition from the County requesting State listing of the coho
salmon south of San Francisco Bay as a Threatened Species
(Appendix A). The Department reviewed the petition and
recommended to the Commission that they accept it as complete
pursuant to Sections 2072.3 and 2073.5 of the California
Endangered Species Act (Fish and Game Code Sections 2050 et seq.)
and that the petitioned action may be warranted. On April 7,
1994, the Commission accepted the Department's recommendation and
designated the coho salmon south of San Francisco Bay as a
Candidate Species as provided for in Section 2074.2 of the
California Endangered Species Act (CESA). That action initiated
a 12-month review period, pursuant to Section 2074.6 of CESA, in
which the Department must review the best scientific evidence
available on coho salmon south of San Francisco Bay and provide a



writ,ten status report to the Commission. This report presents
the results of the Department's status review and a
recommendation to the Commission, based on the best scientific
information available, of whether or not the petitioned action is
warr'anted.

Department Review

During the 12-month review period, the Department contactE!d
affected and interested parties, invited comment on the petition,
and requested any additional scientific information that may bE!
available, as required pursuant to Section 2074.4 of CESA. A
copy of the Public Notice and a list of parties contacted are
contained in Appendix B-1. A list of the newspapers which
published the legal notice is contained in Appendix B-2. CopiE!s
of comments received are provided in Appendix B-3. The
Department convened an informal Ad-Hoc Coho Salmon Advisory
Committee of four individuals with special knowledge on coho
salmon south of San Francisco Bay to provide advice and commen1:
to the Department regarding action on the petition. The
Committee met on October 13, 1994 and January 4, 1995 in its
advisory role. A list of Committee members is contained in
Appendix B-4. The Department also sponsored a public meeting on
March 24, 1994 in Felton, Santa Cruz County, to seek public int)ut
on coho salmon restoration and recovery in Santa Cruz County
streams with emphasis on Scott and Waddell Creeks. A copy of 1:he
meeting announcement and a summary of public comments are
presented in Appendix B-S.

Federal Listing Review

In March 1993, the Santa Cruz County Fish and Game AdvisoI~
commission (County) filed a petition (the same petition submitt:ed
to the commission on February 24, 1993) with the National MariIle
Fisheries Service (NMFS) to list the coho salmon of Scott and
Waddell Creeks as a Federal Endangered Species. In their April
1994 status review (Bryant 1994), NMFS determined that "the Scott
and Waddell Creeks coho salmon populations do not represent a
"species" under the FESA [Federal Endangered Species Act], and,
therefore, a proposal to list these populations under the FESA is
not warranted at this time."

The status review further stated:

"However, these populations may' be part of a larger E~SU
[Evolutionarily Significant Unit] whose extent has not
yet been determined. Whether this larger ESU merits
protection under the ESA cannot be determined at thi~;time. 

NMFS will attempt to identify the larger ESU
that contains the Scott and Waddell Creeks coho salmon
populations as part of the ongoing status review tha1:
is addressing all coastal coho salmon populations in
California, Oregon, Washington, and Idaho."
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(In October 1993, the Pacific Rivers Council and 20'other
petitioners, filed a petition with the NMFS to list the coho
salmon throughout its range in Washington, Oregon, Idaho and
California as a Federal Threatened or Endangered Species. On
October 27, 1993, the NMFS initiated a status review for
coastwide stocks of coho salmon. Findings of the status review
and decisions on whether to propose listing this species or any
distinct population segments (ESUs) as Threatened or Endangered
was due on October 20, 1994. To date, the findings and decisions
have not been published in the Federal Reaister.

P'IHDIBGS

Life History

Description

t
;..

1

Coho are medium to large salmon, with spawning adults
typically 40 to 70 cm (15.8 to 27.6 inches) forklength (FL) and
weighing 3 to 6 kg (6.6 to 13.2 lbs.). Coho as large as 80 cm
(31.5 inches) and 10 kg (22 lbs.) have been caught in California.
They have 9-12 major dorsal fin rays, 12-17 anal fin rays, 13-16
pectoral fin rays, 9-11 pelvic fin rays (with an obvious axillary
process at fin base), a small fleshy adipose fin, and a slightly
indented caudal fin. The scales are small and cycloid. Lateral
line is complete and almost straight with 121-148 pored scales.
Pyloric caeca number 45-83. There are 11-15 branchiostegal rays
on either side of the jaw. Gill rakers are rough and widely
spaced, with 12-16 on the lower limb (half) and 6-9 on the upper
limb (half) of the first gill arch.

Spawning adults are generally dark and drab. The head and
back are dark, dirty blue-green; the sides are a dull maroon to
brown; and the belly is gray to black. Females are paler thanmales. 

Spawning males are characterized by a bright red lateral
stripe, hooked jaw, enlarged and more exposed teeth, slightly
humped back and a more compressed head and body. The snout is
less deformed than in other salmon species. Both sexes have
small black spots on the back, dorsal fin, and upper lobe of the
caudal fin. The adipose fin is finely speckled, imparting a greycolor. 

Except for the caudal, the other fins lack spots and are
tinted orange. The gums of the lower jaw are grey, except the
upper area at the base of the teeth through which the teeth
project, which is generally whitish.

Adult coho salmon in the ocean are steel-blue to slightly
greenish on the back, silvery on the sides, and white on the
belly. They have numerous small, irregular black spots on the
back, upper sides above the lateral line, base of the dorsal fin
and upper lobe of the caudal fin.
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Juvenile coho in inland waters are blue-green on the back,
wi th silvery sides and 8-12 narrow and widely spaced parr marks
centered along the lateral line. The pale interspace between
parr marks is wider than the width of a parr mark. The adipose
fin is uniformly pigmented grey or dusky color. The other fins
lack spots and are usually orange tinted; however, the intensity
of the orange tint varies greatly. The anal fin is pigmented
between the rays, often producing a black and orange bandingpattern. 

The anal fin is large, with the first rays elongated
and white with black behind. This characteristic distinguishes
juvenile coho from the juveniles of other Pacific salmon species.

Taxonomy

The coho salmon is one of seven species of Pacific salmon
belonging to the genus Oncorhynchus, and one of five such species
found in California. It occurs naturally only in the north
Pacific Ocean and tributary drainages. It presently ranges in
freshwater drainages from Hokkaido, Japan and the Russian Far
East, around the Bering Sea and Aleutian Islands to mainland
Alaska, and south along the North American coast to Monterey Bay,
California. Coho salmon have been successfully introduced into
more non-endemic lakes and streams than any other Pacific salmon
species, including all of the Great Lakes. It is a member of the
Family Salmonidae (Salmon, Trout and Char) of the Order
Salmoniformes (Salmon-like Fishes) in the Class Osteichthyes
(Bony Fishes). The coho salmon was first described as a species,
Salmo kisutch, by Walbaum in 1792, from specimens taken from the
rivers and lakes of the Kamchatka Peninsula, Russia. It was
eventually redescribed as Oncorhvnchus kisutch by Jordan and
Evermann in 1896-1900. Oncorhynchus means "hooked snout", and
kisutch is Walbaum's interpretation of the local name for this
species used in Kamchatka. Coho salmon is the accepted name as
adopted by the American Fisheries Society and Federal and State
agencies. The name "coho" comes from an American Indian name for
this salmon. Other common names include: silver salmon,
blueback, and sea trout.

Genetic Relationships

Coho salmon exhibit a trait common to many species in being
most abundant in the central portion of their range and less
common in the northern and southern fringes of their natural
distribution. Populations in California are the southernmost for
the species, with the populations in Waddell and Scott Creeks
being the present southern end of the spawning range on the North
American coast. These southernmost populations experience and.
respond to the unfavorable, adverse environmental conditions
associated with the fringe of any distribution. In such areas:,
environmental conditions can become marginal, harsh or extreme:
for coho survival and, presumably, these southernmost populati.ons
have adapted to the less-than-optimal environments. Genetic
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rassessments can assist in determining if southern stocks' have
developed unique characteristics and are genetically
differentiated from more northern stocks.

In the recent NMFS status review of coho populations in
Scott and Waddell Creeks, Bryant (1994) reviewed coho genetic
assessments to date and concluded that:

"The results from the limited number of allozyme studies
conducted on coho salmon populations in California were
similar to those obtained for coho populations in Oregon,
Washington, and British Columbia. However, little pattern
in the distribution of variant alleles or genetic variation
was observed, and only weak associations between genetic
identity and geographic location were found. The estimated
average number of individuals exchanging genes among the
California populations of coho salmon studied was> 1.0 fish
per generation, which is large enough to prevent the
tendency for fixation of different alleles in differentpopulations. 

Overall, the genetic data compiled for this
status review failed to demonstrate that the Scott and
Waddell Creeks coho salmon populations as a group are
distinct from other coastal coho salmon populations."

California populations of coho do not appear to have the
genetically distinct, temporally segregated runs that
characterize the more abundant chinook salmon and steelhead trout
in California or the coho stocks of the Columbia River Basin.
California coho are predominately found in small to medium size
coastal streams and rivers and do not use long river systems that
would require extensive long-run migrations as found in the
Columbia River Basin. Because California coho are basically
short-run fish in smaller coastal systems, the potential for
reproductive isolation and genetic differentiation between long-
run and short-run stocks as found in Washington and Oregon does
not appear to exist in California.

However, given the homing capabilities of coho salmon, it i~;
reasonable to expect that at least some coho along the Californicl
coast have adapted for local environmental conditions with regard
to run-timing and other life history characteristics. A recent
study of allozyme variation in California coho salmon by Bartley
et ale (1992) showed that most variant alleles occurred at three
or fewer localities, although the distribution of those alleles
did not follow any particular pattern. These authors concluded
that gene flow among California populations was high from an
evolutionary perspective, but low in terms of the actual number
of individuals (1.4 per generation) being exchanged betweenpopulations. 

Further population genetic studies using
mitochondrial DNA are needed. Bartley et ale (1992) believe
there is some indication from allozyme data that California
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stocks may be somewhat genetically differentiated from stocks ion
more northern areas.

Although NMFS concluded that the two remaining reproducing'
coho populations south of San Francisco Bay (Scott and Waddell
Creeks) are not distinct from other coastal coho populations,
NMFS has tentatively concluded that these two stocks are part of
a larger, distinct coho population segment, identified as an
Evolutionarily Significant Unit (ESU), that extends from Monterey
Bay north to the vicinity of Punta Garda-Cape Mendocino on the
California north coast (G. Bryant, NMFS, Pers. Comm.). This
tentative ESU identification is based on review of genetic,morphological, 

life history and environmental data and will be
reported in the NMFS status review for coastwide stocks of cohosalmon.

Biology

The general biology of coho sa~on is described in detail in
the extensive technical information provided in Shapovalov and
Taft (1954), McPhail and Lindsey (1970), Scott and Crossman
(1973), McMahon (1983), Hassler (1987) and Sandercock (1991).

General Life Histoa Cycle

The following summary of the coho salmon life history cycle
is excerpted from the Petition To The Board of Forestry To List
Coho Salmon (Oncorh~nchus kisutch) As A Sensitive Species,
prepared by the California Department of Fish and Game (CDFG) and
presented to the California Board of Forestry (BOF) on January 4,
1994:

"The life history of the coho salmon in California has been
well documented by Shapovalov and Taft (1954) and Hassler (1987).
Coho salmon generally return to their natal streams to spawn
after spending two years in the ocean except some males called
"jacks" may return after one growing season in the ocean. The
spawning migrations begin after heavy late-fall or winter rains
breach the sand bars at the mouths of coastal streams, allowing
the fish to move into them. However, migration typically occurs
when stream flows are either rising or falling, not necessarily
when streams are in full flood. The timing of their return
varies considerably, but in general they return earlier in the
season in more northern areas and in the larger river systems
(Baker and Reynolds 1986). In the Klamath River, the coho run
between September and late-December, peaking in October-November.
Spawning itself occurs mainly in November and December (USFWS
1979). The early part of the run is dominated by males, with
females returning in greater numbers during the latter part of
the run. Baker and Reynolds (1986) found the coho run in the Eel
River occurs 4-6 weeks later than that in the Klamath River;
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arri'lral in the upper reaches of the Eel River peaks in November-.
December.

In the short, coastal streams of California, most coho
return during mid-November through mid-January (Baker and
Reynolds 1986). For example, in Waddell Creek, spawning
migrations often do not occur until November or December
(Shapovalov and Taft 1954). In Oregon streams, Sandercock (199J.)
found spawning can occur as late as March if drought conditions
delay rains or runoff. Coho salmon migrate up and spawn mainly
in streams that flow directly into the ocean or in tributaries of
large rivers. Generally, coho spawn in smaller streams than USE!d
by chinooks.

Females choose the spawning sites (redds) usually near the
head of a riffle, just below a pool, where the water changes fram
a laminar to a turbulent flow and there is a medium to small
gravel substrate. The flow characteristics of the location of
the redd usually ensure good aeration of eggs and embryos, and
flushing of waste products. The water circulation in these arecLS
facilitates fry emergence from the gravel. Each female builds cL
series of redds, moving upstream as she does so, and deposits a
few hundred eggs in each. Thus, spawning may take about a week
to complete and a female can lay between 1,400-7,000 eggs. TheI:e
is a positive correlation between fecundity and size of females.
Hassler (1987) noted a dominant male accompanies a female durin~r
spawning, but one or more subordinate males also may engage inspawning. 

He also found both males and female die after
spawning, although the female may guard a nest for up to twoweeks.

Embryos hatch after 8-12 weeks of incubation, the time being
inversely related to water temperature. Hatchlings remain in the
gravel until their yolk sacs have been absorbed, 4-10 weeks afte!rhatching. 

According to Baker and Reynolds (1986), under optimUCI
conditions, mortality during this period can be as low as 10
percent; under adverse conditions of high scouring flows or hea\~
siltation, mortality may be close to 100 percent. Upon emergin~r,
they seek out shallow water, usually along stream margins.
Initially they form schools, but as they grow bigger the school~;
break up and the juveniles (parr) set up individual territories.
Chapman and Bjornn (1969) determine the larger parr tend to
occupy the heads of pools; the smaller parr are found further
down the pools. As the fish continue to grow, they move into
deeper water and expand their territories until, by July andAugust, 

they are in deep pools. Optimal habitat seems to be in
deep pools created by large, woody debris and boulders in heavily
shaded sections of stream.

As water temperatures decrease into the fall and winter
months, fish stop or reduce feeding due to lack of food Qr in
response to the colder water and growth rates slow down. I Durin~J
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December-February, winter rains result in increased stream flowf~
and by March, following peak flows, fish again feed heavily on
insects and crustaceans and grow rapidly. Toward the end of
March and the beginning of April they begin to migrate downstreim
and into the ocean. Outmigration in California streams typica1:Ly
peaks in mid-April and to mid-May, if conditions are favorable.
Migratory behavior is related to rising or falling water levels I'
size of fish, day length, water temperature, food densities, and
dissol ved oxygen levels. At this point, the outmigrants are
about one year old and 10-13 cm in length. The fish migrate in
small schools of about 10-50 individuals. Parr marks are stil:l
prominent in the early migrants, but the later migrants are
silvery, having transformed into smolts.

After entering the ocean, the immature salmon initially
remain in inshore waters close to their parent stream. They
gradually move northward, staying over the continental shelf.
Coho salmon can range widely in the north Pacific, but the
movements of California fish and poorly known. Most coho caugh~~
off California in ocean fisheries were reared in the Columbia
River or in coastal Oregon streams either naturally or in
hatcheries. In 1990, for instance, 112,600 coho were caught in
commercial and recreational ocean fisheries, which greatly
exceeds the present production capability of California
populations alone (A. Baracco, pers. comm.). Oceanic coho tend 'to
school together. Although it is not known if the schools are
mixed, consisting of fish from a number of different streams,
fish from different regions are found in the same general areas.
Adult coho salmon are primarily piscivores, but shrimp, crabs,
and other pelagic invertebrates can be important food in some
areas."

Distinctive Traits

An identification of distinctive life history traits, if
any, attributable to coho salmon south of San Francisco Bay is
limited by available information to the review of studies and
observations on Scott and Waddell Creeks. The documentation for
coho in other streams south of San Francisco Bay consists of
observations about distribution, presence or absence of fish,
relative abundance, and a few point-in-time samplings of juvenile
populations.

Detailed descriptive information on Scott and Waddell Creek
coho populations can be found in the definitive study of the
1934-1941 period by Shapovalov and Taft (1954); observations,
surveys and fish trapping activities over the past 15 years on
Scott Creek by volunteers of the Monterey Bay Salmon and Trout
Project (MBSTP) , a cooperative salmonid rearing program (MBSTP
Annual Reports); studies and observations on both streams duriD.g
the 1988-1994 period by Dr. :J. Smith of San :Jose State University
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((Smi.th 1990, et seq.); and studies on Scott Creek during 1992-SJ4
by t;he Department (Marston 1992; Nelson 1993; Nelson 1994).

In Waddell Creek during the 1930's and 1940's, Shapovalov
and Taft (1954) found that coho spawning runs peaked in Decembe~r
and January, coincident with and apparently governed by the
peri,od of greatest storm runoff and high stream flows. Trappingr
revealed 33 percent of the adult coho were entering the stream in
the one week period of December 31 to January 6; 81 percent
entering in the six week period of December 10 to January 20; and
96 percent entering in the nine week period of December 10
through February 10. Most spawning occurred between January 15
and February 15. Females averaged about 2,790 eggs per fish.
Eggs hatched in 35-50 days at Waddell Creek prevailing water
temperatures and fry emerged from the gravels wi thin three weeks
of hatching. After 9-11 months of stream rearing, schools of
smol t would outmigrate to the ocean primarily in March and April.
Outmigrant smolt averaged 10.3-11.7 cm (4-4.6 inches) FL. Most
coho spent two growing seasons in the ocean before returning to
the stream as three year old mature adults, comprising 84 percent
of the run with males averaging 64.7 cm (25.5 inches) FL and
females averaging 63.9 cm (25.2 inches) FL. Some precociousmales, 

called "jacks", matured early and returned to the stream
after only one season in the ocean (6-9 months), comprising 16
percent of the run and averaging 40.6 cm (16 inches) FL.

The observations of Smith (1990; et seq.), Monterey Bay
Salmon and Trout Project (MBSTP), and Nelson (1993; 1994) suggest
that the timing of the peak spawning migration in Scott and
Waddell Creeks has shifted about two weeks later in the season
compared to the 1930's and 1940's. Bryant (1994) in the NMFS
status review concluded that "Spawning migrations in most
California coastal streams and rivers have shifted to later in
the spawning season, possibly due to degraded conditions within
the 'i¥'atersheds, rivers, and estuaries."

Scott and Waddell Creek coho spawn in a wide variety of
substrate conditions. Much spawning habitat is limited to less
than optimal small gravels with high sand and silt content and
moderate to high embeddedness. These streams are characterized
by large quantities of highly mobile sediment bedload.
Fingerlings must seek and survive in pools that exhibit elevated
summer and fall water temperatures at the margin of
acceptability. The ability of coho to successfully use margina.L
spawning and rearing habitats is an expression of their
relatively wide range of tolerance. Coho appear to be the leas':.
particular of all Pacific salmon in choice of spawning sites and
are opportunistic in the use of a wide range of spawning
substrates (Sandercock 1991). Although juveniles prefer cold
water, they have tolerance for diurnal temperature peaks that c,m
reach the low 20'soC (70'50 F), providing nocturnal ternperature:5
drop back into the lS-19°C (60-66°F), range or less.
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The NMFS assessed information on possible distinctive
differences in habitat use, behavior and life history traits
between the Scott and Waddell Creeks coho and other West Coast
coho populations (as well as the effects of past stocking and
hatchery influence on these populations) and concluded that "many
of the distinctive habitat characteristics and life history
traits exhibited by coho salmon in Scott and Waddell Creeks are
not llnique, but are shared with most coho salmon populations in
California and Oregon." (Bryant 1994).

~d Year Lineage

The distinct, independent character of southern coho salmon
maternal brood year lineages is a life history trait of
significant influence on overall population viability, management
and recovery. Essentially all California wild female coho spawn
as 3-year old's, and this apparently is absolute for southern
stocks (Shapovalov and Taft 1954; Smith 1990, et seq.; MBSTP
Annual Reports; Nelson, CDFG, Pers. Comm.). As a consequence of
all Scott and Waddell Creek wild female coho being 3-years old at
spawning, there are three distinct, separate maternal brood year
lineages on each stream. For example, all coho salmon-male and
female-produced in 1994 were the progeny of females produced
three years earlier in 1991, which in turn were the progeny of
females produced three years earlier in 1988, which were the
progeny of females produced in 1985, etc. The three maternal
brood year lineages are:

Lineage:Lineage:Lineage:

1985,
1986,
1987,

1988,
1989,
1990,

1991,
1992,
1993,

1994,
1995,
1996,

1997,
1998,
1999,

2000..2001..

2002..

I:
II:III:

Although there is genetic exchange between year classes of a
particular stream when 2-year old precocious males (jacks) of o,ne
year class spawn with 3-year old females of the prior year clas:s,
there is no corresponding exchange between the three maternal
brood year lineages due to the fixed 3-year old age trait of
spawning southern coho females. These stocks do not contain
female spawners maturing at different ages and do not have
overlapping maternal generations.

This circumstance places year classes and brood year
lineages at high, long-term risk from the adverse effects of
stochastic events (such as floods, droughts, hazardous substanc:e
spills and dewaterings due to water diversion). This jeopardy is
especially high for small, remnant populations. For example, cl
flood may flush away most of the eggs and fry from a spawning
season, thus depressing or even eliminating that year class of
production. However, this loss also adversely impacts the brood
year lineage in that few or no female coho are produced to spa~rn
three years later, eliminating or causing a very weak year cla~.s
to occur three years in the future. This detrimental consequence

10



(can be repeated on a three-year cycle (due to the maternal brocld
year lineage) for generations, until the lineage is extirpated or
external factors, such as straying or hatchery programs, provid:e
the missing female segment of the brood year lineage.

A.§..§.Qciated Saecies of Concern

The following species of concern are associated with coho
salmon populations on Scott and Waddell Creeks, and also would be
present on many of the other streams south of San Francisco Bay'
that potentially would be identified for coho salmon recovery
program reintroductions. The historic ranges of these species of
concern overlap with that of the southern coho salmon in San
Mateo and Santa Cruz counties. Presumably, suitable habitat
restoration, preservation and population expansion for coho
salmon would also benefit these species of concern.

California red-legged frog (Rana aurora dra~onii)
Federally proposed for listing as Endangered
California Species of Special Concern

San Francisco garter snake (Thamno~his sirtalis tetrataenia)
Federally ~isted as Endangered
State listed as Endangered

Southwestern pond turtle (Cl~s marmorata gallida)
Federal Category 2 Candidate for listing
California Species of Special Concern

Tidewater goby (Eu~cloaobius newber~i)
Federally listed as Endangered
California Species of Special Concern

Steelhead trout (Oncorhvnchus ~kiss)
In coastwide status review by NMFS in response to a petition
filed February 14, 1994 to list as Federal Threatened or
Endangered
California Species of Special Concern (Southern Steelhead)

DISTRIBUTION AND ABUBDABCE

Coho salmon occur naturally in the north Pacific Ocean and
presently range in freshwater drainages from Hokkaido, Japan and
the Russian Far East, around the Bering Sea and Aleutian Islands
to mainland Alaska, and south along the North American coast to
Monterey Bay, California. South of San Francisco Bay, coho
salmon are typically associated with small to moderately-sized
coastal streams characterized by heavily forested watersheds;
perennially-flowing reaches of cool, high-quality water; dense
riparian canopy; deep pools with abundant overhead cover;
instream cover consisting of large, stable woody debris and
undercut banks; and gravel or cobble substrates. The
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destruction, 

degradation or alteration of this essential habit,it
has contributed to the disappearance of natural spawning coho
salmon populations from all but two streams of its historic r~lge
south of San Francisco Bay.

Historic Distribution

Berger et ale (1982) reported that at the beginning of thE!
century, coho salmon may have ranged as far south as the Santa
Ynez River in Santa Barbara County, using the accessible coastcl.l
streams from there northward. There is much conjecture and
inference on the subject, but no supportive evidence has been
found documenting coho salmon spawning populations south of thE~
Paja,ro River, Santa Cruz County. An extensive search of files,
literature and museum collections failed to find any
authenticated records of wild coho salmon from the Carmel RiveI~
and streams to the south, including the Big Sur River (Swift
1993; J. Nelson, CDFG, Pers. Carom.), although it is frequently
expounded that coho salmon once occurred in both streams.

Historically, coho salmon probably used all or most of the
accessible coastal streams along the San Mateo and Santa Cruz
coastlines that provided essential habitat, possibly as many a~j
SO streams. By the 1960's, coho salmon populations were known
from, but limited to four streams or stream systems in San MatE!O
County--San Gregorio Creek System, Pescadero Creek System, Butc~o
Creek and Gazos Creek; and seven streams or stream systems in
Santa Cruz County --Waddell Creek, Scott Creek, San Vicente
Creek, San Lorenzo River System, Soquel Creek, Aptos Creek and
the lower pajaro River System (Figure 1) (Hassler et ale 1991,
Brown et ale 1994, Hope 1993, J. Smith, Pers. Comm., D. Streig,
MBSTP, Pers, Comm., J. Nelson, CDFG, Pers. Comm.).

As reported by Hope (1993), the pajaro River lost its coho
salmon run by about 1968, when coho disappeared from the two
principal coho producing tributaries --pescadero and CorralitosCreeks. 

The last native run of coho salmon in Soquel Creek
occurred in 1968, and were last reported from Aptos Creek in
1973. The San Lorenzo River lost its native coho salmon runs t)y
1978 as an apparent consequence of the severe 1976-77 drought cmd
the influence of a state planting program from the 1950's throttgh
mid-1970's that introduced non-native coho stocks. A few
juvenile coho salmon of unknown genetic origin were collected
from the San Lorenzo River tributaries of Fall and Bean Creeks in
1981, but were not present when the same streams were sampled
again in 1983 (J. Smith, Pers. Comm.). San vicente Creek
apparently lost its coho salmon runs by about 1982. The San
Mateo coastal streams of San Gregorio, Pescadero, Butano and
Gazos Creeks lost their coho salmon populations by the late
1970's and early 1980's as a consequence of the severe 1976-77
drought, which exacerbated existing poor habitat conditions, ~Ld
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Historical distribution of coho salmon
south of San Francisco Bay, California,
of 1960.
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concurrent expansion of land and water development activ.ities in
these watersheds.

Current Distribution

Natural, sustained runs of coho salmon south of San
Francisco Bay are currently only found in Waddell and Scott
Creeks in northern Santa Cruz County (Figure 2). A small,
hatchery-maintained non-native run occurs in some years in the
San Lorenzo River as a result of the Monterey Bay Salmon and
Trout Project hatchery program. Due to habitat loss and
degradation and the use of non-native coho stocks, there is no
naturally-spawned coho salmon production in the San Lorenzo
River. Adult coho salmon, probably straying from Waddell or
Scott Creeks, may infrequently enter Gazos and Pescadero Creeks:
to the north in San Mateo County.

Historic Abundance

A comprehensive review of estimates of historic abundance,
decline and present status of coho salmon in California is
provided by Brown et ala (1994). In the 1940's, the coho salmon
spawning population in California was estimated between 200,000-
500,000 fish, which declined to 100,000 by the 1960's. Brown et~
ala (1994) estimated that the California coho salmon spawning
population had declined to about 31,000 fish by 1991, of which 57
percent were hatchery populations and 43 percent, or only 13,24,0
fish, were natural spawners, which included native, wild fish c~d
naturalized (hatchery-influenced) fish. Brown et ala (1994)
cautioned that this estimate could be overstated by 50 percent ormore. 

They further concluded that, of the 13,240 natural
spawners, only about 5,000 were native, wild coho without
hatchery influence, and many of these fish were in individual
stream populations of less than 100 fish each (Brown et ale
1994).

There is little definitive data on historical coho salmon
abundance in streams south of San Francisco Bay. Estimates of
historical abundance are essentially educated guesses and
speculations by fishery biologists and managers based on limited
samplings, surveys and personal observations. The Department
(1991) estimated that the streams south of San Francisco Bay
contributed approximately 2 percent of the historic total
California coho salmon spawning population, or approximately
4,000 to 10,000 fish in the 1940's.

There is a long, complex, and poorly documented history o:E
hatchery operations and coho salmon (and steelhead trout)
plantings in Santa Cruz County streams since at least 1905,
involving both local and imported coho stocks. Bryant (1994)
prepared a "History of Hatchery Stocks and Outplantings" on th.i.s
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Figure 2. Scott and Waddell C=eeks, Santa CruzCounty. 
Current dist=ibution of native

coho salmon south of San Francisco Bay.



subject for the NMFS status review, which is included as
Appendix c.

On Waddell Creek between 1934-1942, the annual coho salmoIL
spawning population fluctuated without a definite trend betweeIL
120 -633 spawners, with an average annual run of 313 adults
(Shapovalov and Taft 1954). It should be noted that at least
116,000 coho salmon fry/fingerlings of various sources were
planted in Waddell Creek during the period of 1913-1933 prior t:o
this study. The annual number of juvenile coho salmon capturecl
in the outmigrant trap during the nine year study fluctuated
between 152 -4,911 fish, with an average annual outmigration af
2,040 juvenile coho salmon (Shapovalov and Taft 1954).

In the early 1970's, marked coho salmon from Washington
State and other imported stocks were introduced into Waddell
Creek: in association with a commercial anadromous fish ocean
farming operation (Taylor 1991, Brown et al. 1994, CDFG unpubl.
file data). Returning marked coho salmon were captured at a
reco'!J'ery facility on lower Waddell Creek, where they were remov'ed
for ,commercial and broodstock purposes. Soon after operationsbegan, 

the recapture facility was damaged by flood. The
experimental aquaculture enterprise later reopened on Davenport.
Landing Creek to the south (Appendix C).

On Scott Creek, Shapovalov and Taft (1954) estimated the
average annual coho salmon spawning population was 350 adults for
the 1934-42 study period, with an average annual run of 522
adults in the 1936-1939 period. However, it is important to note
that Scott Creek was heavily stocked with coho salmon
fry/fingerlings in 1913, 1915, 1929, 1930, and 1932-39,
potentially influencing the size of spawning runs during thisperiod.

Streig (1991) examined Scott Creek coho salmon egg
production records from the Big Creek Hatchery -Scott Creek Trap
Operation for 1908 to 1940, when the hatchery and trap were
destroyed by flood. He estimated the minimum coho salmon run
size that would have been necessary to produce the recorded egg
production by calculating that Scott Creek coho average 2,700
eggs per female and have a 1:1 male/female ratio as reported by
Shapovalov and Taft (1954). Streig's (1991) calculations (Table
1) only represent a conservative estimate of the number of adult
coho salmon needed for the egg taking operations, and do not
represent complete annual run estimates nor population trenddata.
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(Estimates of number of coho salmon needed to produce
recorded egg production on Scott Creek from 1909 to
1939 (Streig 1991).

Table 1.

Estimated
No. Females,

Estimated
Total Run.

Number of Green
Eags Taken

Xgg:

1,400,000
298,000
134,000
124,000

64,000
148,000

97,000
207,000

1,

Coho salmon were abundant and supported a significant sport
fishery on the San Lorenzo River into the 1960's, when a severe
population decline occurred. Johnson (1964, cited in Bryant
1994) estimated the annual river sport catch at 200 -1,500 adult
coho salmon. The Department (1965) estimated the average annual
coho salmon run for the 1959-63 period as 1,600 adult cohosalmon. 

By the early 1970's the river sport catch had declined
to 383 adults in 1970-71, 370 adults in 1971-72 and 342 adults .in
1972-73, with angler-caught coho salmon averaging 66.7 cm (26.3inches) 

FL in 1971-72 and 51.3 cm (20.2 inches) FL in 1972-73
(Johansen 1975).

The decline in the San Lorenzo River coho salmon sport catl:h
in the 1970's reflected a corresponding drastic decline in the
annual coho salmon spawning runs. A fish trap at the City of
Santa Cruz Felton Diversion Dam on the San Lorenzo River (stre~n
mile 10.0) began operation in the winter of 1976-77 (coincident.with 

a severe drought). Only 174 adult coho salmon were counted
at the trap that winter and 182 adults counted the following yei3.r
(San Lorenzo River Watershed Management Plan 1979, cited in
Bryant 1994). In 1980-81, only 16 adult coho salmon were countt~d
at the trap (Scott 1981, cited in Bryant 1994). Lang (1966,
1972, cited in Bryant 1994) reported that fine sediments within
the San Lorenzo River streambed increased from 8 percent in 19615
to 65 percent in 1972, confirming an observed dramatic increase
in sediments during the 1960's -1970's, concurrent with the
decline of the coho salmon spawning population.

The Department estimated that the streams of Santa Cruz
County exclusive of the San Lorenzo River (i.e. Waddell, Scott,
San Vicente, Soquel, Aptos Creeks) supported a combined average
annual run of about 1,500 adult coho salmon for the 1959-1963
period; and the streams of San Mateo County (i.e. San Gregorio,
Pescadero, Butano and Gazos Creeks) supported a combined averagla ,.
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annl.1al run of about 1,000 adult coho salmon for the same period
(CDFG 1965).

Current. Abundance

Brown et al. (1994) estimated that by 1991, the average
annual spawning population of native, wild coho salmon in
California was less than 5,000 adults, with many individual
strleam populations numbering less than 100 fish each. They also
concl uded that the California coho salmon spawning population had
declined more than 94 percent since the 1940's, with the greatest
decline occurring since the 1960's (Brown et al. 1994).

Based on the following information, average annual runs of
coho salmon south of San Francisco Bay declined from an estima.ted
4,100 adults in 1959-63, to 125-185 adults by 1991-93; a 95-97
percent decline. Subtracting the non-native, hatchery-maintained
San Lorenzo River run reveals a decline of about 98.5 percent
since the early 1960's.

Waddell Creek

In 1988, Smith (1994c) collected only 19 juvenile coho
salmon at 5 of 8 sampling sites on Waddell Creek; this compare:d
to the capture of 781 juvenile steelhead in the same effort.
These results suggest a very weak 1988 year class (1988-1991
brood year lineage).

During the winter of 1991-92, Smith (1992a) periodically
operated an upmigrant trap on Waddell Creek between high
streamflow events and captured 31 adult coho salmon, of which
only 3 were 3-year olds representing the returning 1989 year
class (2 females and 1 male). The remainder (28) were 2-year old
precocious males (jacks), with possibly 9 of the jacks being
strays from the MBSTP Big Creek Hatchery Program on Scott Creek
(Smith 1992a). Based on recovery of tagged carcasses, Smith
(1992a) estimated the 1991-92 run at 50 jacks and only 15 3-ye!ar
old coho of the returning 1989 year class.

No juvenile coho salmon were captured in stream sampling
efforts in February and April 1992, lagoon samplings of Decemr>er
1991, Januaz:y and May 1992, nor outmigrant trapping in the spring
of 1992 (S~th 1992a). Although the outmigrant trap was operclted
only part of the migration season, the complete absence of coho
salmon smolt in a trapping effort that captured 788 juvenile
steelhead suggests very poor or no coho production of the 199JL
year class, which would be the smolt collected in 1992 (Smith
1992a). Smith (1994) believes the 1991 year class (1991-1994
brood year lineage) has been lost from Waddell Creek.

In the summer and fall of 1992, Smith (1992b) collected
juvenile coho salmon at 6 of 13 sampling sites in Waddell Cref~k,
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(but only 19 juveniles were collected compared to 1,505 juvenilesteelhead. 
These results suggest a very weak 1992 year class

(1992-1995 brood year lineage).

Smith (1993) attempted to operate an upmigrant trap in
Waddell Creek in the winter of 1992-93 and captured only 1 adult
coho salmon, but this reflected high streamflows and very poor
trapping conditions. No coho salmon were observed in Waddell
Creek during spawning surveys and carcass counts conducted in the
1992-93 spawning season (J. Nelson, CDFG, Pers. Comm.). An
outmigrant trap was operated in the last half of the spring 1993
outmigration season and captured 119 coho salmon smolt (Smith
1993). With only 19 juvenile coho collected in the summer of
1992 and 119 coho smolt trapped the following spring, Smith
(1993) concluded that the 1992 year class (1992-1995 brood year
lineage) was extremely weak, and total production probably was
200-500 coho smolt, and "such production is likely to produce
only 10-25 returning adults, even with a high (5%) ocean survival
rate."

Smith and Davis (1993) resampled Waddell Creek in 1993 and
captured 44 juvenile coho salmon in July and August and 58
juvenile coho in October and December. The 58 coho captured in
the fall 1993 was three times the 19 juvenile coho captured in
1992. Smith and Davis (1993) estimate the total fall 1993
juvenile coho salmon population at 1,140 fish, higher than the
200-500 fish estimate for 1992, but still considered a low numbier
for the amount of available rearing habitat on Waddell Creek.
They further conclude that "If 3 percent of the 1993 coho are
able to return as adults, that would only produce a spawning
population of approximate 34 fish."

In March 1994, 5,700 fin-clipped coho salmon smolt of the
Scott Creek 1993 year class were stocked into upper WaddellCreek. 

These fish came from the MBSTP Big Creek Hatchery Progrim
(MBSTP Annual Reports). This supplementation planting was an
emergency coho salmon recovery action sponsored by the DepartmeJ:1t
to augment the depressed Waddell Creek 1993 year class (1993-19'~6
brood year lineage) in response to concerns that: 1. the 1991
year class (1991-1994 lineage) appears to be lost; 2. the 1992
year class (1992-1995 lineage) appears to be very weak and at
extreme risk of extirpation; and 3. the 1993 year class (1993-
1996 lineage) appears to be weak, with a projected adult return
in 1996 of only 34 spawning fish (possibly only 16 females or
less) (J. Nelson, CDFG, Pers. Comm.). Also, Smith and Davis
(1993) concluded in reference to the estimate of only 34 adults
potentially returning from the 1993 year class, that adverse
environmental factors, such as poor access or floods, lowering
the "spawning success from such a small population could
jeopardize the one remaining sustaining year class [1993 year

class]."
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In July 1994, Smith (1994) resampled 12 sites on Wadclell
Creek to document the status of 1994 year class productioIL and
found no wild juvenile coho salmon, despite concentrating
sampling effort in preferred coho habitats. A single holdlover
hatchery-origin yearling coho from the March supplementati.on
plant was captured from the lowermost site. This absence of wild
juvenile coho salmon in 1994 supports the conclusion based. on
1992 sampling data that the 1991 year class (1991-1994 liD.eage)
has been lost from Waddell Creek (Smith 1994).

On December 21, 1994, MBSTP volunteers surveyed lower'
Waddell Creek and observed one 3-year old male and one grilse
coho salmon in the tidal reach, 2 grilse in the stream and
collected for examination and release an additional 5 grilse and
one 3-year old male coho (56.5 cm, 22.2 inches, FL), with at
least 3 of the 5 grilse exhibiting obvious fin clip marks
identifying them as returns from 1994 MBSTP supplementation
plants of Scott Creek stock coho salmon (M. McCaslin, MBSTP,
Pers. Comm.). Smith began operating an upmigrant trap on Waddell
Creek on November 19, 1994, and reported that 13 coho salmon had
been trapped by January 1, 1995, of which 11 were fin-clip marked
fish of Scott Creek stock and only 2 (15 percent) were native
Waddell Creek fish, both males (J. Smith, Pers. Comm.). These
survey and trapping results confirm additional observations that
grilse coho salmon were returning to Waddell Creek from the March
1994 smolt plant (and possibly straying from Scott Creek), and
that Waddell Creek native coho salmon were nearly absent in 1994-
95, supporting the conclusion that the 1992 year class (1992-1995
brood year lineage) is failing and approaching extinction (J.
Nelson, CDFG, Pers. Comm.i J. Smith, Pers. Comm.).

In summary, the Waddell Creek 1991 year class (1991-1994
lineage) is extinct; the 1992 year class (1992-1995 lineage) is
at extreme risk of extirpation, estimated at 10-25 returniag
adults. or 5-12 females or less; and the 1993 year class (1993-
1996 lineage) is very weak, estimated at only 34 returning
adults, or 17 females or less, prior to the supplementatiorl
planting. The supplementation planting should significantly
augment the Waddell Creek 1993 year class. A 3 percent re'turn of
the 5,700 smolt released could yield 170 spawners returning in
some unknown combination of 2-year old jacks (in 1995) and 3-year
old fish in 1996, with an expected moderate straying to SCI:Jtt
Creek (natal stream). Projected return estimates for the ,three
year classes that constitute the Waddell Creek wild coho s,almon
spawning population (1991-0; 1992-25; 1993-34) average lQ ,adult
coho salmon per year, a decline of 94 percent from the aver-age
annual spawning population of the 1934-42 period.

Scott Creek

Scott Creek contains a naturalized (hatchery-influenc,ad)
coho salmon population associated with the Monterey Bay Sa.lmon
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,'""
~and Trout Project (MBSTP) Big Creek Hatchery Program, a 'coho

salmon and steelhead trout population augmentation effort. The
Big Creek Hatchery is located on a tributary to Scott Creek.
This facility was owned and operated by the Department between
1927-1940, but was abandoned and never rebuilt after being
destroyed by flood in 1940. The hatchery was restored in 1982 Jby
a lolcal communi ty cooperative effort and is operated by MBSTP, .3-
cooperative salmonid rearing pro j ect under permit from the
Depa:rtment (See Appendix C for fish planting history). Coho
salmon production, utilizing Scott Creek fish, began in the 198.~
spawaing season (winter of 1983-84) and hatchery spawning has
been sporadic since then, dependent on the availability of
broodstock in the returning Scott Creek runs.

The numbers of Scott Creek adult coho salmon captured and
spaW1c.ed by MBSTP each year for the 1984 through 1995 seasons aJ:-e
summ.3.rized in the Table 2 (MBSTP Annual Reports). For the 12
year:s of record, the average number of adult coho salmon capturE~d
has ]been 9 males and 7 females. It is significant that in 7 of
the 12 seasons, no adult female coho salmon could be recovered
from the Scott Creek drainage. The fish capture data in Table :~,
especially the data for female coho captures, has significant
inde:~ value in documenting the relative abundance and trend of
the :Scott Creek coho salmon spawning population for the 12 year
period, in that MBSTP volunteers annually invest considerable
effort in searching for and capturing adult coho salmon from thE~
drainage for the hatchery spawning program (snorkeling, netting
and trapping activities) (M. McCaslin, MBSTP, Pers. Comm., J.
Nelson, CDFG, Pers, Comm.) The population index data in Table :~
(particularly female captures) characterizes the Scott Creek
naturalized coho spawning population as exhibiting very low
numbers of returning adult spawners with a sustained run
occurring only every third year, most recently in 1993 with the
return of the 1990 year class (1993-1996 lineage). This is the
same brood year lineage (1993-1996) that is still surviving in
Waddell Creek. Brown et ale (1994) estimated the average annual.
Scott Creek coho salmon spawning population at only 30-40 adult~;.
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Table 2. Number of Scott Creek coho salmon captured and spawne~d
by Monterey Bay Salmon and Trout Project from 1983 tCI
1995 {Data from MBSTP Annual Reports and D. Streig,
MBSTP, Pers. Comm.}.

Year Number Captured Number Spawned

Male Female Grilse Male Female

1994-95 1 a 75 14* 6*

1993-94 a 0 12 0 a

1992-93 17 a 1111 17

23 151991-92 9 1** 1**

1990-91 2 0 0 0 a

1989-90 63, 3S 0 28 13

1988-89 0 0 10 a a

1987-88 6 0 34 4

1986-87 0 611 22 10

1985-86 0 0 8 a 0

01984-85 4 0 0 0

1983-84 3 0 11 1

*Six females and 13 males spawned were grilse from 1994
hatchery releases.

**Marked Scott Creek coho salmon female captured in San
Lorenzo River.
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Scott Creek stock coho salmon production from the MBSTP Big
Creek Hatchery Program is summarized in Table 3 (MBSTP Annual
Reports). Over the 11 year period of record, coho salmon smolt
supplementation plants have been made into Scott Creek in 7
years, and "contingency" plants have been made into the San
Lorenzo River in 3 years. Plants are made into the San Lorenzo
River as a contingency measure for potential broodstock use in
the event drought conditions prevent coho access into Scott Creek
two years hence--the San Lorenzo River lagoon breaches in drought
yearsdue to the much larger drainage of the River, while the
Scott Creek lagoon may not. In such a circumstance, marked adult
Scott Creek stock coho captured from the River could be used to
continue the Scott Creek stock coho salmon supplementation
planting program.

The Department considers the Scott Creek coho salmon
population to be a naturalized (hatchery-influenced) population
as a. result of the ongoing MBSTP program. Limited natural
spa~~ing still occurs in the drainage by returning adults from
the hatchery releases, naturalized fish of hatchery program
ancestry, and possibly some native, wild fish. The natural
spawning Scott Creek coho salmon population is small with a
sustained run occurring only every third year (1993-1996 brood
year lineage), as documented by Smith (1992b, 1994b, 1994c);
Marston (1992), and Nelson (1993, 1994).

In 1988, Smith (1994c) found a total of 384 juvenile coho
salmon at 12 of 14 sampling sites on Scott Creek. In the spring
of 1.992, the Department operated an outmigrant trap for 9 weeks
on lower Scott Creek and captured only 10 juvenile coho salmon
compared to 318 juvenile wild steelhead and 314 hatchery smolt
steelhead (Nelson 1993).

In June and July 1992, Marston (1992) quantitatively sampled
the fish population of the lower 0.7 mile of Scott Creek and
estimated the juvenile coho salmon population at 18 fish,
compared to 3,685 juvenile steelhead.

Smith (1992b) found only 42 juvenile coho salmon at 6 of 1.3
sampling sites on Scott Creek in 1992, compared to 1,266 juveni.le
steelhead captured at the same sites, and estimated that the
total juvenile coho salmon production in 1992 was less than 1,000
fish, equivalent to a potential return of less than 30 adults.

An upmigrant trap was operated on lower Scott Creek in
January-May 1993 by the Department, but was functional only for
the end of the coho salmon spawning migration, and captured 10
adults (4 male and 6 female) between January 29 and February 8
(Ne.lson 1994). The Department operated an outmigrant trap for 11

weeks during spring, 1993, and trapped 114 juvenile coho salmon
(60 wild smolt, 46 hatchery smolt and 8 young-of-year) along wj.th
1,073 juvenile steelhead (Nelson 1994).
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Number of Scott Creek Stock Coho Sal.mon Smolt' Plante1:i
by MBSTP into Scott Creek and San Lorenzo River, 198.5
through 1995 (Data from MBSTP Annual Reports).

Table 3.

Number of Srnolt Planted
Scott Creek San Lorenzo

Year of
Release

Ri vet:

5,9

5,0

6,0

428
0
0

2,450
2,756
6,552(1)
5,460

0
1,860(2)

18,312
0

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994(3
1995

Progeny of cross between Scott Creek stock males and San
Lorenzo River (Noyo) Stock females, due to absence of Scot't.
Creek females.

(1.

(2.) Progeny of one Scott Creek stock female stray captured froJm.
San Lorenzo River and crossed with Scott Creek stock males.

(3.) An additional 5,698 smolts were stocked in Waddell Creek i:c.
March 1994.

In July-August 1993, Nelson (1994) resampled the fish
population in the lower 0.7 mile reach of Scott Creek (sampled :by
Marston (1992) in 1992) and, based on quantified samplings,
estimated the juvenile coho salmon population at only 11 fish,
compared to 1,762 juvenile steelhead.

In January 1994, Smith (1994b) collected juvenile coho
salmon at all 11 sites sampled on Scott Creek, capturing 376
juvenile coho compared to 673 juvenile steelhead, documenting a
good 1993 year class production. Smith (1994b) estimated the
1993 year class production at 6,900 juvenile coho salmon for the
Scott Creek drainage, potentially yielding as many as 138
returning adults in 1996.

Smith (1994) again sampled Scott Creek in August 1994 and
found only 17 juvenile coho salmon at 6 of 13 sampling sites,
suggesting an extremely weak 1994 year class (1991-1994 lineage)
Based on the low densities and the distribution of the capturedfish! 

Smith (1994) speculated that at least two pairs of coho
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,-
!saII~on successfully spawned in Scott Creek during the 19"94seaf;on. 

During this same season (1993-94 winter) MBSTP
vol\mteers could not locate a single adult female coho salmon
during their extensive survey and capture efforts (MBSTP Annua~LReports; 

M. McCaslin, MBSTP, Pers. Comm.).

In order to collect adult coho salmon for the 1995 spawning
pro~Jram, MBSTP surveyed (by snorkeling) the Scott Creek drainacre
seVE~n times from November 1994 through January 1995. During'
thef.e surveys, 76 coho salmon were collected for examination aIld
an cldditional 33 coho were seen but not collected. Of the 76
coho salmon collected, 6 were females and 70 were males.Unfortunately, 

with the exception of a single 3-year old male,
all other coho captured were grilse as identified by fin clips
(52 coho) or length (23 coho) (McCaslin, MBSTP, Pers. Comm.).
Thef.e survey results document the near extinction of the 1992
yeaI:' class (1992-1995 lineage), and significant grilse returns
froIll the unusually large (18,312) 1993 year class coho smolt
relE!ase of March 1994.

In summary, Scott Creek coho salmon are considered a
naturalized (hatchery-influenced) population, with the 1991 ancl
1994 year classes (1991-1994 lineage) near extinction, the 199~~
year class (1992-1995 lineage) very weak or near extinction, aI:Ld
the 1993 year class (1993-1996 lineage) representing the only
sust:ained spawning run. This situation mirrors the status of
coho salmon year classes on Waddell Creek. The average annual
Scott Creek coho salmon spawning population is estimated at 30-'40
adults (Brown et ale 1994). Bryant (1994) calculated the Scott.
Creek average annual coho salmon spawning population has decliD.ed
93 percent from the early 1930's and early 1940's.

San Lorenzo River

The San Lorenzo River, the southernmost current distribution
for coho salmon in California, has a small, non-native hatchery'-
maintained coho population estimated to be 75-125 adults per year
(D. Streig, MBSTP, Pers. Comm. as cited in Bryant 1994). This
River system no longer supports a natural-spaWning coho salmon
population, which was lost around 1978 (Brown et al.- 1994). rD,
an effort to reestablish coho runs for River recreational
fishing, the MBSTP started a hatchery coho salmon smolt plantiDg
program in 1986 primarily using eggs from Noyo River and prairie
Creek stocks and, as returning runs developed, MBSTP began
capturing adults (by seining the lagoon or operating the FeltoD
Diversion Dam Trap) to artificially spawn and produce eggs and
smolt from these non-native San Lorenzo River coho salmon to
restock the River (MBSTP Annual Reports, Brown et ale 1994).
Although small returning runs developed which generated some
local interest in a winter sport fishery for sea-run salmon,
these runs failed to produce a naturally-spawning population (due
in part to lost and degraded habitat conditions and the non-
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native ancestry of the San Lorenzo River coho sal.mon), and the
resul tant runs are entirely hatchery-maintained (Brown et al.
1994, Bryant 1994; oJ. Nelson, CDFG, Pers. Comm.). The number of
San Lorenzo River adult coho sal.mon trapped and spawned by MBS~~
is presented in Table 4. A history of coho salmon planting in
the San Lorenzo River System is found in Appendix C.

Table 4. Number of San Lorenzo River coho salmon captured and
spawned by Monterey Bay Salmon and Trout project froIll
1985 to 1995 (Data from MBSTP Annual Reports and D.Streig, 

MBSTP, Pers. Comm.).

Year Number Captured Number Spawned

Male Female Grilse Male Female!

1994-95 0 0 5 3 2

1993-94 0 0 0 0 0

1992-93 0 1214 11 11

1991-92 17 13 16 11 8

1990-91 6 17 1 3 2

1989-90 115 68 0 17 14

1988-89 6 4 20 3 3

1987-88 19 36 0 10 10

1986-87 36 11 0 12 11

1985-86 0 0 0 00

1984-85*

1983-84*

* In 1983-84 and 1984-85, coho fingerlings from Noyo River and
prairie Creek stock were planted in the San Lorenzo River.

Limited fish surveys, samplings and observations in the San
Lore][lzo River System over the past 15 years have failed to
docwnent any significant coho salmon production (Marston, CDFG,
Pers, Comm., P. Anderson, CDFG, Pers. Comm.). Don Alley (1995)
conducted an extensive fish sampling survey in the drainage in
1994 (including 10 sampling sites on the mainstem River and 8
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(site~s on 7 major tributaries known to be accessible to anadromc,us
salmonids) and failed to find a single juvenile coho salmon.
Comp'aring the current hatcherY-maintained coho salmon run
estimate of 75-125 adults per year with the average annual run
estimate of 1,600 adults for the 1959-63 period (as previously
discussed), the current hatchery run represents only 5-8 perceDlt
of the coho salmon population of the early 1960's, a decline of:
at least 92 percent.

Other Streams

Adult coho salmon may infrequently stray into other coasta.l
San Mateo-Santa Cruz county streams and, under fortuitous
circumstances, produce a successful spawn. One such example was
documented by Smith (1994b) on Gazos Creek, San Mateo County,
where no coho were collected in 1992, but 9 juveniles were
collected in January 1994; confirming the successful spawn of at
least one pair of coho in 1993 (1991 year class adults). A
similar situation was documented on pescadero Creek, San Mateo
County, when Pescadero High School students trapped 5 coho salmon
smolt in an outmigrant trap study during May 1994; confirming the
successful spawn of at least one pair of coho in 1993 (1991 year
class) in this drainage (J. Nelson, CDFG, pers. Comm.).

As previously stated, the San Mateo County streams lost
their sustained coho salmon populations by the late 1970's-early
1980's, a 100 percent decline from the 1959-63 combined average
annual run estimate of 1,000 spawners for these streams.

ESSEBTIAL HABITAT

South of San Francisco Bay, coho salmon are typically
associated with small to moderately-sized coastal streams
characterized by heavily forested watersheds; perennially-flowing
reaches of cool, high-quality water; dense riparian canopy; deep
pools with abundant overhead cover; instream cover consisting of
large, stable woody debris and undercut banks; and gravel or
cobble substrates. Coho salmon essential habitat requirements
have been well described by McMahon (1983), Hassler (1987) and
Sandercock (1991) and are summarized from these repo-rts.

Habitat requirements for coho salmon in freshwater vary with
the age or life history phase of the fish and season of year.
Sexually mature or maturing adults migrate from the ocean into
natal streams to spawn in response to an increase in stream flo'ws
associated with fall and winter storm runoff. Preferred
streamflow conditions for upstream migration include water
temperatures of 4-14°C, minimum water depth of 18 cm, and maximum
water velocity of 244 cm/sec.

Spawning habitat is typically located at the heads of
riffles and tails of pools where the water changes from laminar
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to a turbulent flow. Redds (egg nests) are formed in sUbstrates
compl:Jsed of loose, small to mediwn sized gravels and cobble (1.3-
12.7 cm diameter) with less than 20 percent fine silt or sand
content, and nearby overhead and submerged cover for holding
adul"t.s. Optimwn water temperatures for spawning are 4-10oC, with
opt~num water depth of 10-54 cm and water velocity range of 20-80
cm/s~ec. Optimum water temperatures for egg incubation and fry
emerl~ence are 4-13°C, with dissolved oxygen levels above 8 mg/l.

Juvenile "parr" coho prefer well shaded pools at least 1m
deep with dense overhead cover; abundant submerged cover composed
of undercut banks, logs, roots and other woody debris; preferred
water temperatures of 12-15°C, but not exceeding 22-25°C for
extended time periods; dissolved oxygen levels of 4-9 mg/1; and
wate:r- velocities of 9-24 cm/sec. in pools and 31-46 cm/sec. in
riffles. A pool to riffle ratio of 1:1 is optimum for providing
good food and cover conditions for parr. Preferred rearing
habi-tat has little or no turbidity and high sustained
inve:rtebrate forage production. Juvenile coho forage over a wide
range of substrates.

In late winter and spring, parr coho salmon undergo a
physiological transformation (smoltification) that prepares the:m
for saltwater adaptation and, as "smolt" , migrate downstream to
the ocean. McMahan (19B3) concludes that "The radical
phys.iological and behavioral changes that occur during
smoltification make this stage particularly sensitive to
environmental stress factors." Water temperatures during
smoltification and seaward migration are preferably less than
12°C.

NATURE A!ro DEGREE OF THREAT

Habitat Destruction and Degradation

A major cause of decline for coho salmon has been the
unnatural destruction and degradation of stream essential habit,at
within its historic range as documented and summarized by Hassl,er
(1987), Nehlson et al. (1991), Hope (1993), Bryant (1994), Brow~
et a.l. (1994), and CDFG (1994). The remnant natural-spawning
coho salmon populations of Waddell and Scott Creeks depend upon
the essential stream habitat for survival and perpetuation, as
woull:! reestablished populations on other streams pursuant to an~y
recovery program.

Most stream habitat loss and degradation has resulted from
watershed disturbances caused by or associated with human
activities, such as cropland agriculture, logging, urban
development and run-off, agricultural and domestic water
diversion, highway and road construction and maintenance,
livestock grazing, erosion and flood control projects, gravel
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~.miniJo.g, dairy and other confined animal operations, and 'the

construction of water diversion and impoundment dams.

The loss and degradation of stream habitat has been a
cumulative consequence of human activities at least over the pa:st
cent111ry, with particular intensity on these coastal drainages
sincl~ the 1940's. Most habitat degradation is associated with
the :loss of essential habitat components necessary for high coho
salmon survival and recruitment, especially loss of woody debri:s
and :sedimentation impacts (Brown et al. 1994). Coho salmon are
part:Lcularly vulnerable to loss or degradation of spawning,
summj~r rearing and winter holding habitat components (Pearcy et
al. :l992 as cited in CDFG 1994).

Al though stream habitat destruction and degradation is
gene:~ally identified as the prime cause of decline of coho salmon
popu:lations in California and in most of the historic coho salmon
strei!mS south of San Francisco Bay, it is not the generative
factor for declines in Scott and Waddell Creeks. There is some
habitat loss and degradation in these two streams associated wi1:h
various past and present human activities; however, overall the
two streams are relatively stable, second-growth forestedwatersheds, 

providing high quality (but low volume) streamflows
and ample amounts of coho salmon parr essential habitat, which jLs
significantly underutilized (Smith 1992b, 1994b, 1994ci Marston
1992; Smith and Davis 1993, Nelson 1994). Coho salmon declines
in Scott and Waddell Creeks appear to be caused by the cumulative
influence of multiple factors determining the number and succes~.
of spawners, not a limitation on the amount or quality of parrhabitat.

Natural Catastrophic Events

Coho salmon have been adversely impacted by catastrophic
natural events over their evolutionary history in California and
have survived to recolonize streams and reestablish populations.
Unfortunately, their resiliency as a species to rebound in time
from floods, droughts, landslides and other natural stochastic
events, is now negated by the pervasive destruction and
degradation of their essential stream habitats and reduction in
popu:Lation size below the numbers necessary to ensure their
present survival against natural environmental disasters (Brown
et al. 1994).

Major landslides can deposit huge sediment loads over long
periods into stream channels that can take decades or centuries
to recover, with concomitant long-term detriment to salmonhabitats. 

Floods can destroy or alter stream and lagoonhabitats, 
accelerate erosion and sedimentation, and decimate

eggs, fry and juvenile salmon populations, thus reducing or
eliminating year classes. Natural recovery can occur veryslowly. 

Droughts desiccate coho rearing and holding habitats,
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eliminate fish populations and prevent or delay the opening of
stream mouths and lagoons, thus preventing access into the
streams by spawning adults. The severe drought conditions of
1976-77, exacerbated by existing reduced and degraded habitat,
apparently was the cause of much decline and extirpation of coho
salmon runs south of San Francisco Bay (Smith 1994b, Brown et aJ~
1994, Bryant 1994, Marston, CDFG, Pers. Comm.). Low rainfall
during the fall and early winter months coincident with the coho
salmon spawning migration season can prevent adult coho access
into streams, leading to failed year classes (even if later
storms occur). Drought during spring months can landlock
outmigrant smol t coho, preventing entry to the ocean and
consequently depressing or eliminating year class recruitment.

The inflexible 3-year maternal brood year lineage and earl~r
winter spawning traits of coho salmon south of San Francisco Ba~r
place these stocks in high jeopardy from drought or flood event~;.
Such events have cumulative and catastrophic consequences for the
long-term viability of southern coho salmon, and can result in
the extirpation of year classes and broodstock lineages, as has
occurred with the 1991-1994 lineage on Waddell and Scott Creeks
and the near elimination of the companion 1992-1995 lineage on
both streams (Smith 1994b, 1994c, Brown et al. 1994, Bryant 1991.~,
J. Nelson, CDFG, Pers. Comm., MPSTP Annual Reports). As
discussed by Smith (1994b), the functionally extinct 1991-1994
brood year lineage was severely impacted by drought (D) or flood
(F) events in 1976 (D), 1977 (D on smolt), 1982 (F), and 1991
(D); and the very weak 1992-1995 lineage was severely impacted j.n
1977 (D), 1983 (F), 1986 (F), and 1992 (F). The 1993-1996
lineage, the only sustained lineage remaining, has not
experienced such extreme natural stochastic events for over two
decades (Smith 1994b).

Predation

Numerous species of native fish, mammals and birds prey on
coho salmon at various stages of their life cycle. These speciE~s
include sculpin and squawfish, marine mammals such as sea lions
and harbor seals, and various bird species such as cormorant,
loon, merganser, gulls, heron, egret, and kingfisher. Coho
salmon evolved along with the host of predators that prey uponthem. 

When salmon populations are healthy and robust, they can
easily withstand a large degree of predation without ill effect~;
at the population or individual stock level. However, when
salmon populations become severely depressed as coho salmon are
today, predation may retard recovery.

There are numerous reports and concerns expressed about
marine mammals taking salmon adults and juveniles from lagoons
and in the ocean at the mouths of Waddell and Scott Creeks and
the San Lorenzo River. This predation is exacerbated during
fall/winter low streamflow and drought conditions that cause th4~
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acct~ulation of adult coho in lagoons or in the ocean at'the
mout:hs of streams awaiting an opportunity to enter streams and
complete their spawning migration. Recent obse:~ations suggest~
an cLlarming scenario of heavy marine mammal predation on salmon
froIIt the fishing lines of wharf and ocean commercial and
recI:eational fishermen and on salmon and steelhead attempting t~o
acce~ss streams by sw; tmn; ng over shallow sandbars at the mouths of
the San Lorenzo River and Scott and Waddell Creeks (Lease 1994,
D. I'!!urphy, MBSTP, Pers. Comm.). Examination of returning adult~
cohcl salmon in the 1991-92 spawning season revei3.led that the
port~ion of a spawning run exhibiting marine mammal attach marks:
can vary from 10 percent of the fish trapped on Waddell Creek t~o
80 1=lercent of those captured on Scott Creek. (J. Smith, Pers.
COmlIL., D. Streig, MBSTP, Pers. Comm.).

Introduced non-native fish species, such as black bass,
gree!n sunfish and brown trout, can establish resident populaticlns
in s:almon streams (particularly as the habitat degrades and
becclmes less favorable for sustaining coho salmon), and become
effe!ctive predators or fry and juvenile coho salmon.

Disease

Generally, diseases and parasites do not cause significant
mortality in native coho salmon stocks in natural habitats
(Bryant 1994). This was the case on Waddell Creek during the
1930's-1940's (Shapovalov and Taft 1954). The transmission of
diseases from hatchery to native coho salmon stocks is a
potential threat, but the degree of risk and seriousness of such
a problem are little known (Brown et al. 1994).

The introduction of disease into wild stocks is becoming an
incr'easing concern, however, with regard to bacterial kidney
disease (BKD). The disease BKD is a chronic, slow developing
disease caused by a pathogen (Renibacterium salmoninarum) and has
been, a major contributor to mortality of salmonids in somehatcheries. 

Iron Gate, Trinity River, Mad River and Warm Springs
hatcheries and Noyo River, Scott Creek and San Lorenzo River coho
stocks used for providing eggs for artificial propagation are
known to harbor BKD. A detailed description of the -effects of
this disease on coho salmon and the various treatment programs
being undertaken by the Department to deal with this chronic
disease can be found in CDFG 1994).

Overexploitation

There is considerable disagreement as to the role that
commercial and recreational ocean fishing has played in the long-
term decline of coho salmon populations. This disagreement
continues even though there are few historical or recent records
to indicate that curtailment of fishing has increased coho salm.on
spawner abundance. As an example, curtailment of fishing seasons
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has been thought to have reduced harvest related mortality rates
on O'regon coastal coho salmon populations substantially during
the past decade; however, there has been no evidence of a
corr'esponding increase in coho spawner escapement during thisperiod.

While over-fishing in the ocean fisheries may not be the
primary cause of decline of coho salmon stocks as a whole,
harvest may contribute to the continued decline and eventual
extirpation of native and naturalized coho .stocks now reduced 1:0
extr'emely small numbers, such as those of Waddell and ScottCreeks. 

Consequently, problems can arise in "mixed stock"
fish,eries such as the ocean commercial and sport fisheries, where
hatchery salmon stocks, which can sustain higher harvest rates "
are harvested together with wild salmon stocks, which can sustcun
much lower harvest rate, if any harvest at all. Where habitat
conditions remain poor for native coho salmon stocks, as they (ire
in many streams, they may be even less able to sustain harvest..
As a general rule, when habitat conditions are favorable,
depressed salmon populations have the potential to rebound
quic:kly. When habitat conditions are poor, they cannot survivE~
in sufficiently large enough numbers to rebound quickly and,
consequently, fishing may become more of an impediment to
population recovery.

Coho salmon stocks south of San Francisco Bay are especia:Lly
vulnerable to overexploitation by both ocean fishing and inland
sport fishing because the rigid 3-year brood year lineage
character of these southern stocks precludes the ability to
rebound from overharvest exhibited by other salmon stocks that
contain significant numbers of female spawners maturing at
different ages; Brown et al. (1994) concluded that for the
Waddell and Scott Creek coho salmon stocks that have been redu<:ed
to a remnant sustained run every third year, "decimation of the
spawning stock by overharvest during a single year could
extirpate either or both of these populations."

Oceanic Conditions

Recent assessments of changes in oceanic conditions along
the North American Pacific Coast and biological consequences h,~ve
been made by Brown et al~ (1994), CDFG (1994), Barry, et ale
(1995) and Roemmich and McGowan (1995). Major changes in oce~~ic
conditions along the North American Pacific Coast over the pas't
60 years may be significantly contributing to the decline of
Calj.fornia coho salmon populations. A warming trend in sea
temperatures along the coast is causing dramatic declines in
zooplankton abundance, corresponding declines in fish species
that forage on zooplankton, changes in ocean current and
upwelling patterns, a northward shift in many marine species
population ranges, an overall decline in ocean productivity, and
an oceanic environment becoming far less favorable for coho
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(sa~Jn survival. Brown et al. (1994) s11mmarize evidence'
sugg,esting that major ocean mortality of smolt and adult coho
salmon has been occurring at least over the past 20 years.

It is interesting to note that a general ocean warEing treIJLd
alonc~ the Washington-California coastline during 1976-1983
coinc::ided with the severe 1976-77 drought and the late 1970's-earl~{ 

1980's period of sharp decline or extirpation of coho
salmon spawning populations south of San Francisco Bay.

An oceanic environment that is becoming less favorable for
salmon survival does not bode well for the long-term perpetuation
of t]le two remnant coho salmon stocks south of San Francisco Bay'
reprl~senting. the southern end of the species range in California..
In Monterey Bay, a rise in annual mean shoreline sea temperature
of l'~C, an increase in the mean summer maximum sea temperature by
2.2°(:, and a northward shift of marine species populations over
the J?ast 60 years may portend poor ocean survival and a
cont~Lnuing decline in number of adult coho salmon returning to
spa~l in these southern streams.

A scenario of reduced ocean survival (and consequent decline
in returning coho salmon spawners to southern streams) for an
unknown period into the future emphasizes the importance and
urgency of improving freshwater habitats and maximizing coho
smo11: survival and recruitment in streams as a measure to
partially mitigate the mortality associated with changing oceanicconditions.

Interaction with Hatchery Fish

Following an extensive literative review, Brown et ale
(1994) concluded that California native coho salmon populations
do not appear to be strongly genetically differentiated, but
obseJ~ation of numerous traits suggests there are genetic
diffl~rences between stocks from widely different geographicalarea~5; 

however, overall levels of genetic variability are low
compc3.red to other Pacific salmon and anadromous trout species.

There is a long, complex and poorly documented history of
coho salmon plantings and transfers in Santa Cruz County streams
(Appendix C). Native San Lorenzo River and Scott Creek stocks
were widely used in supplementation plantings from 1905 through
1941. These transfers mixed stocks that probably had a high rate
of natural exchange (straying) due to their abundance and
proximity, and may have been segments of a larger spawningpopulation. 

In this regard, the potential adverse impacts of
such transfers were more likely those associated with artificial
sele(:tion and spawning rather than interbreeding with non-native
stocJcs. The latter concern takes priority regarding the
DepaJ~ent use of non-native California stocks and imported coho
stocJcs in local planting programs from 1950's through mid-1980's: ~
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Noyo Ri ver, prairie Creek, Russian River and Alesa River' OregOI:L
stocJcs were introduced into the San Lorenzo River; and Prairie.
CreeJc, Noyo River, and Trinity River stocks are known to have
been introduced into Scott and Waddell Creeks (Bryant 1994).
BrO~let ale (1994) identify possible effects of interbreeding
betwE~en non-native and native, wild stocks as including
"disJ:-uption of locally adapted gene complexes, swamping and
homo~~enization of native gene pools, and transmittal of
nonadaptive traits from hatchery stocks to wild (native) stocks.
IndiJ:-ect genetic changes in wild fish are also possible,
resuJLting from the altered environment or from processes, such as
gene1:ic drift and inbreeding, that accompany reduced populationsize~; 

caused by the presence of hatchery fish."

It is strongly suggested that persistent planting of non-
nati",e stocks on wild populations can infuse maladaptive genes
into the hybrids leading to genetic extinction of native coho
salmon populations (CDFG 1994, Brown et ale 1994). The planting
of non-native coho stocks in California has failed to establish
self--sustaining populations, and has contributed to the loss of
nati",e, wild populations (CDFG 1994), such as the loss of the
nati",e coho runs in the San Lorenzo River between the 1950's and
1978. Bryant (1994) concludes that the planting of non-native
smolt coho salmon into Scott and Waddell Creeks in 1950's -
1970 " s "probably contributed to the decline in returning nwnbers

of coho salmon and to the current genetic makeup of coho salmon
populations within these streams." Bartley et ale (1992) found
that Waddell Creek coho had the highest level of heterozygosity
(0.05) of 27 populations sampled, which Brown et ale (1994)
presumed was a consequence of interbreeding with imported stocks
(note that Waddell Creek was the initial site of coho
importations for the experimental ocean farming operation).

Because of the above problems encountered with historical
transfers of non-native stocks and strong Legislative direction
to protect, maintain and manage California's native fish and
wildJ.ife populations, the Department's "Salmon and Steelhead
Stoc~: Management poli£y" was developed. This internal policy,
which seeks to minimize the interactions between hatchery and
natural populations, can be summarized as follows:

"It is the policy of the DFG to maintain the genetic
integrity of all identifiable stocks of salmon and
steelhead in California. To protect the genetic
integrity of California salmon and steelhead stocks,
each salmon or steelhead stream shall be evaluated by
the DFG and the stocks classified according to their
probable genetic source and degree of integrity.
Management and restoration efforts will be guided by
this classification system, and policies relating to
artificial production must also be compatible with this
classification system."
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(This policy is a strong statement for the conservat'ion of

natural coho salmon population viability in California.

There are increasing concerns about the possible deleterio'lls
effects of supplementation planting programs that use native
stocks and eventually create "naturalized" (Hatchery-influenced)
populations, such as the current MBSTP program on Scott Creek.
Such concerns center around the detrimental consequences of
artificial selection and spawning that produce fish with lower
overall survivability; reduced environmental adaptiveness; that
compete with and/or displace wild fish; and dilute wild stocks
with maladaptive genes through hybridization (Hard et al. 1992,
Bryant 1994, CDFG 1994). Nielsen has concluded that the planting
of hatchery coho can adversely influence wild coho stocks by
disrupting social and foraging behavior and lowering the
reproductive potential of wild fish (Nielsen, Pers. Comm.).
McGennis (1994) concluded that "the values attributable to wild
salmon and hatchery salmon are incompatible. Hatcheries have
not been proven to sustain wild populations within their native
range, and they exacerbate the several problems wild salmon
face The relationship between the two salmons is
irreconcilable. Hatchery production of salmon masks the decline
of wild salmon, contributes to the genetic dilution and loss of
wild salmon, and increases competition for limited freshwater ~ld
ocean resources wild salmon depend on."

Thus, the future survival of Scott and Waddell Creek coho
salmon stocks is inextricably linked with the complex and
pernicious consequences of past interbreeding with non-native
fish and past and present artificial selection and spawning
associated with supplementation planting activities.

population Viability

Possibly the most serious threat to the perpetuation of
southern coho salmon is the failing viability of the two
remaining, remnant spawning populations. On both Waddell and
Scott Creeks, only 1 of the 3 brood year lineages (the 1993-19915
lineage) produces a measurable spawning run, the other two
lineages are either functionally ertinct or at great risk of
ertinction. Thus, sustained spawning runs occur only every thiJ~dyear. 

For the 1991-1994 period, the estimated 'best-case'
average annual run calculation for Waddell Creek is 20 adults (:lO
or less females) and for Scott Creek is 30-40 adults (15-20 or
less females).

Brown et al. (1994) concluded that coho salmon spawning
populations of less than 100 fish (such as on Waddell and Scott
Creeks) are "probably lower than the population size necessary jt.o
preserve genetic integrity of the stock and to ensure its
survival against random environmental disasters.n Nehlsen et a~L.
(1991) believe that a minimum population of at least 100 adults
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is nE~cessary to miDjmi ze the risks of inbreeding and random
envil:-onmental disasters. They also warn that a declining stock
may !:-each a threshold size below which it can no longer
perpE~tuate itself due to feedback loops, or "extinction
vortj.ces," that increase the certainty that cumulative
delet:.erious factors and random events will cause a population
failtlre (Nehlsen et al. 1991). Nelson and Soule (1987) s11mm~rize
the ~renetic concerns and consequences of reduced population size.
In their assessment of anadromous salmonid stocks, Nehlsen et al.
(199J.) concluded that coho salmon stocks in coastal streams south
of Sc~ Francisco are at high risk of extinction.

The loss of two of the three brood year lineages that
comprise a population, combined with the low numbers of adults in
the ~;urviving 1993 year class, depicts a failing population
viabj.lity for both the Waddell Creek and Scott Creek coho salmon
stoc~:.s .

Due to the extirpation of coho salmon from San Mateo coastal
drainages and declining low absolute numbers of wild coho
spawners in California, the Waddell and Scott Creek coho
populations are becoming ever more isolated -both geographically
and reproductively isolated -from the nearest northern stocks in
Marin and Sonoma counties (it is about 160 km (100 miles) from
Waddell Creek to Redwood Creek, the nearest coho salmon stream in
Marin County). Moderate to high exchange (straying) between
Waddell and Scott Creek coho populations was documented by
Shapovalov and Taft (1954), and more recently by 3. Smith (pers.
Corom..) and M. McCaslin (MBSTP, Pers. Corom.). These streams are
about 7 km (4.3 miles) apart. Adjacent populations continually
exchange individuals, which helps minimize or prevent inbreeding
depression or speciation, promotes a dynamic population
stru<:ture, and is important in ensuring the future of the species
and its role in the ecosystem. However, the probability of
reproductive isolation from northern stocks must be increasing as
the absolute numbers of adult coho spawners in both southern and
northern stocks continue to decline to extremely low levels.

Coho salmon stocks consist of a highly organized network of
dynamically connected populations adapted to local streamconditions. 

occasional interchange of genes between these
genetically linked populations is beneficial to the species
overall by providing greater diversity and thus greater ability
to better adapt to ecological changes. Each coho salmon
population is geographically, evolutionarily and ecologically
important. Therefore, the depletion or extirpation of
popu:Lations, or the fragmentation and severing of natural
linkages (sources of genetic interchange) between populations,
can <:ause rapid extinction of the species across large portions
of its range. Given the number and location of streams that
historically supported them, it appears California coho salmon
populations have been individually and cumulatively depleted or
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~extirpated ~ the natural linkages between them have been
fragmented or severed. Unless this is reversed, the Department
believes the long-term health of California's remaining coho
salmon populations may be at significant risk. Maintenance of a
broad distributional range and an expansive network of connected
populations is critical for the long-term survival of the species
as a whole. Large-scale fragmentation and collapse of the coho
salmon's range indicate that the California population structure
and function is breaking down catastrophically, and that
remaining isolated populations, such on Waddell and Scott Creeks,
face greatly increased risk of extirpation (CDFG 1994).

CURREB'l' MARAG EMEH'l'

There are currently no official or mandated Department
management programs specifically directed to the preservation o:t"
reco'\lery of coho salmon south of San Francisco Bay. Mostly, t~i.s
is because the species is not yet listed by either the State no:t"
Federal governments as Threatened or Endangered. As a State
Cand,idate Species, the coho salmon south of San Francisco Bay i~;
protected from direct take under CESA, but biological
cons:l1ltation is not mandated in advance of any project
development unless the species is actually listed. Thus,
mitil;ation measures or project alternatives are not mandated, but
are left to the discretion of the decision-making body. In SUcll
case:s, the decision is often based on local economic
cons.i.derations rather than overall welfare for a particular
spec:i.es.

The Department's Inland Fisheries Division has designated
the c:oho salmon in California as a nFish Species of Special
Conc.~rnn since 1992. In 1994, the Department petitioned the BO1;,
to l:lst coho salmon statewide as a sensitive species pursuant to
Fore:5t Practices Rules. Also, coastwide stocks of coho salmon
are J;>resently under status review by NMFS.

The Monterey Bay Salmon and Trout Project (MBSTP) Big Cree~:
Hatchery Program is a cooperative salmonid rearing program
operating under permit from the Department pursuant to Fish and
Game Code Sections 1200-1206. The explicit objectiv'es of the
MBST]? coho salmon programs on Scott Creek and the San Lorenzo
Rive]:- are to provide additional salmon fishing resources and to
augment natural stocks. The San Lorenzo River effort sustains cl
smal:L, hatchery-maintained run that provides some local inland
sport fishing interest; however, the program does not utilize nor
promote natural coho salmon stocks. The Scott Creek
supp:Lementation planting effort has been unsuccessful in
prevE~nting the continued decline of the spawning population nor
prevE~nting the functional extinction of the 1991-1994 and 1992-
1995 brood year lineage segments of this population. Due to
alarmingly low numbers of returning adult coho, Scott Creek (as
well as Waddell Creek) was closed to salmon fishing in 1991; thtLS
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MBSTP is not currently providing additional inland sa~10n fishing
resources on this stream.

Current inland sport fishing regulations close Scott and
Waddell Creeks to salmon fishing. The San Lorenzo Rive~r is open
to a winter fishery for sea-run coho salmon and steelhe~ad trout
with a 2-fish limit of trout and/or salmon in combinati.on.

The Department's Inland Fisheries Division adminis:ters a
Fishery Restoration Grants Program, which has provided partial
funding to MBSTP for their cooperative salmonid rearing' program,
and to various local pro j ect sponsors in San Mateo and Santa Cruz
counties for anadromous salmonid stream habitat restoration and
fish passage improvement projects, primarily focused on steelhead
trout restoration.

Department implementation and action pursuant to the
following policies and laws are aimed at preserving and improving
coho salmon statewide and, therefore by inference, would benefit
coho salmon south of San Francisco Bay:

1.

The Salmon, Steelhead Trout, and Andromous Fisheries
Program Act of 1988 (Fish and Game Code Section 6900 et
seq. .

2.

California Fish and Game Commission policy on
"Cooperatively Operated Rearing Programs for Salmon and
Steelhead."

3.

California Fish and Game Commission policy on "Salmon"

4 Department of Fish and Game "Salmon and Steel head Stock
Management Policy".

Since the passage of the Magneson Fishery Conservation and
Management Act in 1976, both commercial. and recreational ocean
salmon fishing has been coordinated among the states ofWashington, 

Oregon and California through the Pacific Fisheries
Management Council (PFMC). This management process sets
regulations within 200 miles of the shoreline, which is the
principle area used by salmon, and establishes spawning
escapement goals for salmon stocks. A general framework has been
developed for managing coho salmon stocks south of Cape Falcon,
in northern Oregon, as a stock aggregate. This stock aggregate,
called the Oregon Coastal Natural Group, includes Californiapopulations.

Annual catch of coho salmon in California's commercial troll
fishery ranged from 100,000 to more than 650,000 fish in the
early 1960's to early 1970's.
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During the period 1980-1990, annual commercial colla landings
in California ports averaged 54,300 fish and annual rec:reational
ocean fishing produced an average of 29,300 fish. Aside from
this harvest of coho salmon, which includes a mixture of hatchery
and wild fish, there is incidental coho mortality duriIlg the
~::hinook salmon season. The ertent to which this addi tj.onal
1nortality may be affecting specific coho stocks or coho
]~opulations in general in unknown. Spawning escapemen't: of wild
t::oho salmon populations in California is not well moni 1:ored and
°r-hus is not directly considered in PFMC harvest decisions.

Total number of commercial and recreational landings of coho
sa~on in San Francisco Bay and Monterey Bay ports are presented
in Table 5 (Bryant 1994).

Total Number of Commercial and Recreational I~andings of
Coho Salmon in San Francisco Bay and Montere~' Bay PortsCalifornia. (Bryant 1994). '

'rable 50

Monterey ~
Commercial RecrE~ational

San Francisco Bay
Commercial RecreationalYear

4,

2,
12,

2,

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

0
163

6,225
1,024

No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data
No Data

41
1,335
8,322
2,961

2
4
1

1966-1975 No Data

<
<
<
<
1,
2,2

3,1,

5,
7,
1,

2

2
5

1976-80
1981-85
1986
1987
1988
1989
1990
1991
1992

37

5,1,2,1,9,

3,
5,
4,
8,
1,
3,
7,
4,

9,1,1,5,1,1,0,7,5,1,

6,
6,
7,3,



RECOVERY CORSIDERA'l'IORS

The Department's objective is the protection and e:~ansion
of the existing two natural populations of coho salmon :south of
San Francisco Bay and reestablishment of a sufficient nlJmber of .
additional, viable native coho salmon populations in re:stored and
protected watersheds to insure their long-term survival within
their native habitat and range south of San Francisco Bi~Y. In
order to achieve recovery, the remaining two natural populations
and any reintroduced populations must be protected, monitored,
and proven to be self-sustaining to the satisfaction of the
Department and the Commission. The Department will devjelop
appropriate downlisting or delisting criteria, and peril:Jdically
reexamine the status of the coho salmon south of San Fr,ancisco
Bay. When, in the Department's judgment, recovery goals and
downlisting or delisting criteria have been met, it will make
recommendations to the Commission regarding changing the status
of this species.

Recovery of viable coho population in streams south of San
Francisco will require vigorous efforts by the DFG, other
government agencies and the private sector to reverse the present
trend of coho habitat debilitation. Watershed and water flow and
quality conditions must be substantially improved to provide the
necessary spawning and rearing habitat to allow the natural coho
population to survive and increase to levels sufficient to
withstand droughts and other uncontrollable natural perturbation.

Reintroduction and expansion of naturally reproducing
populations will require limited artificial production of smolt-
sized coho using fish from the two remaining populations in
Scott and Waddell creeks. These activities would be conducted
under DFG authority in cooperation with local private interests.
A successful coho production facility, Monterey Bay Salmon and
Trout Project, is in operation on Big Creek and, additionally, a
program employing DFG facilities may also prove necessary.
Cooperative restoration efforts are underway with Santa Cruz
County and programs would be initiated with all county
governments where historically viable coho population occurred.
The Department of Forestry and Fire Protection would necessarily
be an active partner in stabilization and restoration of coho
habitat within wildland areas through their authority for
timberland management and wildland and rural fire control. Other
appropriate federal, state, and local governmental units would be
incorporated in efforts to restore and maintain stream and
riparian habitats including water flow and quality. The success
of the restoration efforts will largely hinge on the cooperation
and participation of the local community and landowners.
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;AL'l'ERRAT.IVES 'l'O 'l'HE PE'l'ITIOHED ACTIOH

If the Commission should choose not to list the coho salmon
south of San Francisco Bay, it is the Department's opinion that
this fish would be deprived of protection provided through
recognition and formal consultation available to a listeld
species. When a species is listed as Threatened or Endangered, a
higher degree of urgency is mandated, and protection ancl recovery
recei ves more attention and funding from the Department and other
agencies than for nonlisted species. The species also would
receive protection from unauthorized take pursuant to C~:SA.

In the absence of listing, it would be possible to devise a
management plan for this species after further study. However,
this departmental status review indicates that the future
existence of this species is already in serious jeopardy.
Despite good intentions on the part of the Department and
Commission, promises of management and protection for UILlisted
species do not have the weight of law behind them, thus seldom
receive high priority in the eyes of other agencies in especially
in these times of limited funding. Without the benefits of
listing and the cooperation of other agencies in preservation and
recovery actions, coho salmon south of San Francisco Bay could
decline further until their population is no longer viable, and
they will no longer be able to exist in perpetuity. Eventually,
extinction would occur.

The petitioner has requested listing the coho salmon south
of San Francisco Bay as Threatened. The Department's status
review indicates that the continued existence of the coho salmon
south of San Francisco Bay is seriously endangered, that
uplisting the requested action from Threatened to Endangered is
warranted, and that listing as Endangered is appropriate. When
listed as State Endangered, the coho salmon south of San
Francisco Bay would receive special considerations and protection
under CESA and the California Environmental Quality Act (CEQA)
that are not available to unlisted species.

PROTECTIORS RESULTIRG FROM LISTING

If listed, the coho salmon south of San Francisco Bay will
receive protection from take during development activities
subject to CEQA, receive protection from unauthorized take
pursuant to CESA, and be subject to formal consultation
requirements under CESA. They will also be eligible for the
allocation of resources by government agencies to provide
protection and recovery. During the CEQA environmental reviewprocess, 

listed species receive special consideration, and
protection and mitigation measures can be implemented as terms of
project approval. Species that are not listed do not readily
receive protection. The status of listing provides a species
with recognition by lead agencies and the public, and
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significantly greater consideration is given to the Department's
recommendations resulting from project environmental review.

Listing this species increases the likelihood that State and
federal land and resource management agencies will allocate funds
towards protection and recovery actions that benefit coho salmon
south of San Francisco Bay. With limited funding and a growing
list of Threatened and Endangered species, priority has been and
will continue to be given to species that are listed. Those that
are not listed, although considered to be of concern, are rarely
given serious consideration under these circumstances.

ECONOMIC CORSIDERAXIORS

Designation of the coho salmon south of San Francisco Bay as
Endangered will formally subject it to the protective aspects of
CESA and CEQA. These acts would prohibit its taking and
possession except as may be permitted by the Commission, and
subject it to formal consultation procedures.

If coho salmon are listed as Endangered, the economic
impacts on further water development for agriculture, land
development, or municipal use could be significant. Additional
diversion of water during summer and fall months from streams
with coho salmon could severely reduce existing coho populations
and deleteriously impact recovery efforts and, therefore, would
be prohibited.

Listed status may also have a financial impact on current
agriculture industry and other water users (ie. municipal and
domestic users). Extensive water diversion for agriculture
occurs during the summer and fall months which either dewaters
streams completely or reduces flows to such a low level that
water quality is compromised. If these streams are to be
restored for use by coho salmon, then alternative water diversion
regimes or reductions in appropriations will need to be addressed
with potential high costs.

All watersheds with coho salmon south of San Francisco Bay
have some degree of logging activity. Clear-cutting is not
practiced and current logging practices are relatively
conservative so the economic impact to this industry should be
minimal if existing Forest Practice Rules are effectively
protecting instream habitats. Costs may be substantial in some
watersheds where the effects of past logging practices are still
seen and where proposed operations may lead to further habitat
degradation or delay recovery.

There will be an unknown economic impact on landowners
living within watersheds that have coho salmon. Any landowner
who may need to modify current land use practices to reduce silt
loads to the streams or improve water quality will be affected.
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(Modifications associated with agricultural prac1:ices (ie'.
cultivating practices and disposal of animal wastes), road
construction and maintenance (private, county and state
entities), and riparian use (private homeowners) may have an
unknown economic impact. In conjunction with the costs to
landowners for implementing Best Management Practices, there may
also be a cost share with the State for riparian conservation
easements if they are deemed necessary.

There could be a substantial economic impact if the current
closure on coastwide coho salmon commercial ocean fishing is
continued and the present recreational ocean fishery is closed
due to listing or if it impacts the chinook commercial andrecreational. 

ocean fisheries. The impact would not only affect
the fisherman, but all other industry associated with fishing
(ie. party boat operators, local bait and tackle shops, fishing
gear manufacturers, and local hotel and restaurant industries).

Today, coho salmon south of San Francisco Bay playa minor
role in ocean recreational and commercial fisheries, however
recovery of these populations would have a positive economic
benefit to local communities. The same economic benefit would be
seen with enhanced stream sport fisheries.

CORCLUSIORS

The Santa Cruz County Fish and Game Advisory Commission
petitioned the State Fish and Game Commission to list the coho
salmon south of San Francisco Bay as a State Threatened Species

The Fish and Game Commission is guided by the California
Endangered Species Act (CESA) and the Guidelines promulgated
under this Act in determining whether a species may be properly
listed as endangered or threatened. Section 670.1(b) of Title 14
of the California Code of Regulations sets forth the listingcriteria. 

Under this section, the Commission may list a species
if it finds that its continued existence is in serious danger, or
is threatened by any of the following factors:

Present or threatened modification or destruction of
its habitat;

.

overexploitation;

.

predation;

.competition;.

disease; or

.

other natural occurrences or human-related activities.

.
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To meet the California Endangered Species Act's definition
of "endangered", a species must be:

a native species or subspecies;

a bird, mammal, fish, amphibian, reptile or plant;

in serious danger of becoming extinct throughout all,
or a significant portion, of its range;

affected by loss of habitat, change in habitat,
overexploitation, predation, competition, or disease
(Cal. Fish and Game Code Sec. 2062).

A "threatened" species is a species which is "likely to
become an endangered species in the foreseeable future" in the
absence of the special protection provided by the Act. (Sec.
2067). The Fish and Game Code (Sec. 2072.3) lists additional
factors relevant to a determination that a species is threatened
or endangered:

population trend;

..range;.

distribution;

abundance;.

life history;

.

ability to survive and reproduce;

.

degree and immediacy of threat

..

existing management effort;

type of habitat.

.

Based on this status review of available scientific
information, we conclude that the coho salmon south of San
Francisco Bay is seriously endangered through its historic range
due to loss of habitat, degradation of habitat, catastrophic
floods and droughts, loss of genetic viability, predation,
unfavorable oceanic conditions, overexploitation, disease, and
loss of population viability. The species has declined as a
result of extensive alteration and degradation of stream habitats
and appropriation of streamflows in the coastal watersheds from
San Francisco Bay south to Monterey Bay concomitant with
deleterious cumulative influences of catastrophic floods and
droughts, past hatchery planting practices, increasing predation
by marine mammals, continued overexploitation in the ocean catch,
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BKD disease, and an increasingly more unfavorable, changing
oceanic environment. Coho salmon south of San Francisco Bay
constitute the southern portion of the species population and
range in California and represent a genetically, evolutionarily
and environmentally significant portion of the species range inCalifornia.

Coho salmon numbers south of San Francisco Bay have declined
over 98 percent since the early 1960's and currently are
restricted to one remnant population in Waddell Creek, one small
naturalized (hatchery-influenced) population in Scott Creek, and
a small hatchery-maintained, non-native run in the San Lorenzo
River, Santa Cruz County. There is minimal possibility of
successful natural expansion of the remnant Waddell and Scott
Creek populations to neighboring drainages due to the functional
extinction of two of the three brood year lineages, inadequate
numbers of adult coho to naturally produce the necessary founder
populations for successful recolonization of streams, loss of
genetic and population viability, and general lack of secure
adjacent suitable habitat. The two populations are highly
vulnerable to imminent extinction. The small number of adult
fish remaining combined with the loss of 2 of the 3 brood year
lineages lowers the genetic and population viability of the
Waddell and Scott Creek coho populations below self-perpetuation
thresholds, and under these conditions they cannot be expected to
survive over the longterm.

The Department's status review indicates that uplisting the
requested petitioned action from Threatened to Endangered iswarranted, 

and based on the best available scientific information
regarding the distribution, abundance, biology and nature of
threats to coho salmon south of San Francisco Bay, the Department
finds that listing as Endangered is an appropriate action. In
our professional judgment, the coho salmon south of San Francisco
Bay qualifies for listing as Endangered under the California
Endangered Species Act.

RECOMME!lDATIONS

peti tion.~d Action

1.

The Commission should find that the petitioned action should
be uplisted from State Threatened to State Endangered.

2.

The Commission should find that the uplisted petitioned
action is warranted for the listing of coho salmon south of
San Francisco Bay as State Endangered.

3. The Commission should publish notice of its intent to amend
Section 670.5, Title 14, CCR to add the coho salmon south of
San Francisco Bay (Oncorhynchus kisutch) to its list of
Endangered Species.
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Recovery Actions

In order to achieve recovery of coho south of San Francisco
the following actions will be taken:Bay,

1. The Department will immediately assign a biologist as
the lead person to develop and implement a recovery plan.

2. The lead person will assemble a multi-disciplinary team
made up of representatives from the public and private
sector to guide development of the recovery plan.

3. The Department will seek funding for development and
implementation of the recovery plan through the State
budgetary process.

4. The recovery plan will include elements for:
(a) protection of existing populations and habitat;
(b) restoration of degraded habitat;
(c) supplementation of existing populations; -:--.
(d) reintroduction of coho into historic habitat;
(e) monitoring the status of coho and the success of

the implementation of the recovery plan; and
(f) goals for delisting the species.

5. The Department will provide additional expertise and,
subject to availability of funds, monetary support to the
MBSTP hatchery to function as a integral part of the
recovery effort.
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APPENDIX

Section 2074.4 of the Fish and Game code requires the Department
of Fish and Game to notify affected and interested parties and
landowners and to solicit data and comments on petitions accepted
by the Fish and Game Commission. To fulfill this requirement, the
Department sent notices and/or copies of the petition to the
following persons and organizations. Legal notices were placed in
~~e newspapers indicated below:

PERSON/ORGS. RECEIVING COHO SALMON SOUTH OF SAN FRANCISCO BAY
PETITION AND/OR PUBLIC NOTICE

MS. CF.ARL.t.J.~ B. ATACK
BOSSO I WILLIA"-tS I LEVIN IP.O. 

BOX 1822
SANTA CRUZ, c.~ 95061

ROBERT o. BRIGGS
3610 PACIFIC COAST HIGHWAY
R&'.rc-!0 DEL OSO
DAVENPORT, c.~ 95017

SACHS &. BOOK

GEORGE GRAY
DEP.~~ OF P.~KS & RECREATION
101 MADELINE DRIVEAETaS, 

CA 95003

MR .ERNEST MONA, SEA.
COMPLAINT SECT!ON
STATE WATE..~ RESOURCES CONTROL BOARD
DIVISION OF WATER RIGh~S
P.O. BOX 2000
SA~~O,~; 95812-2000

MOR-~OW WHITCOMB
MON7EEY BAY SAL'-'!CN &.

TROtJ-r PROJEC'!'
3784 WCODLEAF COtJ"RT
SA.'l JCS~, Q 95117

MR. E~'fEST BON'rADELLI
P.O. BOX 879
SANTA GUZ, c.,; 95061

LINDA RADFORD
COOPE~7IVE FISH REARING PROG~~~
I~~ FISHER!ES DIVISIONP.O. 

BOX 595
CLOVER!JALE, c..~ 95425

MR .THOMAS GODDARD
SANTA CRUZ COu~ FLOOD CONTROL

AND WATE~ CONSERVATION DISTR!C7
701 OC:=.A.'1 STRE::T, ROOM 406B
SAI.'IlTA CRUZ, C';. 95060DR JE ~ Rv S..,---

.l:.-~- 1..l..; 3047 BARONS COURT WAY

SAJ.'l JOSE, c.~ 95132
MR. CRAIG FAJU~S, FIELD SUPERV:SOR
U.S. FISH AND WILDLIFE SERVICE
2140 EASn-tAN AVE-., SUITE 100
V'E!'mJRA, ~ 93003BUD MC CRARY

BIG CREEK LUME~R COMPANY
3564 H::Gh"WAY 1
DA~~PORT, c..; 95017

MR. DAVE HOPE, RESOuKCE P~R
COUNTY OF SANTA CRUZ
PLANNING DEP."\RTMENT
701 OCEAN STREET
SANTA CRUZ, c;.. 95060

SWANTON PACIFIC RANCH
2 9 9 SWANTE..'l ROAD
DAVENPORT, CA 95010

LT. DENNIS BALDWIN
P.O. BOX 1506
CAPITOLA, CA 95010

BEN WILSON
460 SWANT~'l ROAD
DAVENPORT, CA

95017

LOC!G1EED CORPORATION
16 02 0 ~"-1P IRE GRADE ROAD
SANTA CRUZ, CA 95060

MR. DENNIS MC EWAN
STEE~~ TROUL SPECIALIST
INLAND FISHERIES DIVISION
DEPARTMENT OF FISH k'1D GAME
1416 NINTH STREET
SACRAMENTO , c.~ 95814GRIZZELL

W.T.ATTN:
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KEN' MOORE .
SEMPERVIRENS FUND
201 VALEN'CIA SCHOOL ROAD
AETaS, CA 95003

MR .KEN AAS EN

SENIOR FISHERIES BIOLOGIST
REGION 3, NORTH DISTRIC'r
P.O. BOX 47
YOUNTVILLE, CA 94599

KATHY POWERS
49 SHADY OAKS DRIVE
WATSONVILLE, CA 95076-2509

MR. KEITH R. ANDERSON
SENIOR FISHERIES BIOLOGIST
REGION 3, SOUTH DISTRICT
20 LOWER RAGSDALE DRIVE, SUITE 100
MONTEREY, c.~ 93940 NEIL S. LASSETTRE

1 :1. 2 2 SU"nIERLAND LANE # 1
CAPITOLA, a 95010MS. JENNIFER NELSON

FISHERIES BIOLOGIST
REGION 3 SAL~ON & STEELHEAD PROJEC:
20 LOWE..~ RAGSDALE DRIVE, SUITE 100
MONTE.~~, CA 93940

RUSS STEIN
STATE WATER RESOURCES
CONTROL BOARD
DIVISION OF WATE..~ RIGHTS
PO BOX 2000
SACRAMENTO, CA 95812-2000

MR. DAVE STREIG
F.A TOoo:ER Y MANAGER
MONTEREY BAY SAL~ON & TROUT PROJECT
825 B:G CREEK ROAD
DAVE...'lPOR:", c.; 95017

DAVE HOAGLAND
1925 46TH AVE,
CAPITCLA, c.~

UNIT 85
95010

JIM LOZAROTTI
2532 EMPIRE GRADE
SAJ.~A CRUZ, CA

ROEE..~T LA ROSA
THE NAroRE SC-rOOL
100 0 LAUREL GLEN ROAD
SCQU-t.!.., c.~ 95073

95060

MAT':' MC ~L:N
2 524 P AR.T(ER STREET
SA.'JTA GaZ, c.~ 95065

WILLIAM COTTON AND ASSGC!A~ES
DAJ.'l EASTER
330 VILLAGE LA.."IE
LOS GATOS, ~ 95030

FRANK RODDY
STATE WATE.~ RESOURCES
CON"rROL BOARD
DIVrS:ON OF WATER RIGETS
PO BOX 2000
SA~~~O, C; 95812-2000

TERRY MANNING
SANTA CRUZ FL Y FISr:ERM&"'1
PO BOX 2008
SANTA CRUZ, c.~ 95062

ROBERTA K. SMITH
SMITH-EVERNDEN ASSOCIATES
GEOLOGICAL CONSULTANTS
PO BOX 174
QAVEL'fPORT I CA 95017

f1.ARVEY RODGERS
SAN LORENZO RIVER

STEELHEADERS ASSOCIATION
2912 DRUBENEIAS #105
SOQUEL, CA 95073

ERr C SC1MIDT
2805 SMI'rn GRADE
SANTA CRUZ, CA 95060

NAD INE HITC-!COCK
CALIFORNIA STATE COASTAL
CONSERVANCY
1330 BROADWAY, SUITE 1100
OAKLAND, CA 94612

TROUT UNLIMITED
CENTRAL COAST CHAPTER
PO BOX 486
REDWOOD ESTATES, CA 95044-0486

MAUREE;.'l CHERO FF
800 RANCHO PRIETA ROAD
LOS GATOS, Co;. 95030

5-4,
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MR GREG BRYANT
NATIONAL MARINE FISHERIES
SERVI CE
FEDERAL BUILDING
777 SONOMA AVENUE
SANTA ROSA, CA 95404

EDWARD HASTEY, STATE DIRECTOR
iJ. S. BUREAU OF LAND MANAGEME:NT
~~ERAL OFFICE BUILDING, ROOM E-2
SACRAMENTO, CA 9582. 5

LAUREL MAYER, VICE PRESIDENT
TF.E NA'rnRE CONSERVANCY WRO
785 MARKET STREET, 3RD FLOOR
S~~ FRANCISCO, CA 94l03

PATRICIA ANDERSON
AREA FISHERY BIOLOGIST
23845 SUMMIT ROAD, #1
LOS GATOS, c.,; 95030 LAWRENCE DOWNING, PRES IDENT

SrERRA CLUB
730 POLK STREET
S~~ FRANCISCO, CA 94:1.09FISH AND GAME COMMISSION

COUNTY OF SANTA CRUZ
701 OCEAN STREET, ROOM 406-3
SAJ.'fI'A CRUZ, CA 95 0 60

FISn ~~ WILDLIFE ADVISORY CCMMI7:E~
COu'"NTY OF SAL'l MATEO
4. 0 1 MARSF..ALL STREET
RE=WCOD C:7Y, CA 94063

~~VIN PLENERT, REGIONAL DIRECTOR
U.S. FISH AND WILDLIFE SERVICE
NCRTh~ST REGIONAL OFFICE
911 NE 11TH AVENUE
PORTLAND, OR 97232-4181

DR. JO:..:N MC COSKE?
C;L:FORNIA ACADEMY OF SCI~CES
GOLDEN GATE P.~T(
S~~ F~~C!SCO, CA 94l18

F:SE ~~ ~~E COMMISSION
COt~! OF SANTA CT-.A.RA
CCtl'"NT! GOVER.1.'rMENT CENTER
7 a WES7 HEDD ING STREE7
SA.\l JOSE, c..-;. 9 S 110 r-'.A..~-::IN SELDON

F~DERATION OF FLY FISr~RMEN
POST OFFICE BOX 2393
Su'"NNYVALE, c.~ 94807-2393

a.s. ~~ CORPS OF ~~GrNEERS
SA..'1 FRANC:SCO DISTRIC"!'
2 " MA T N S-"~- T---J; J. :t._=-

SAN ~CISCO, CA 94105
DAlT TAYLOR
NA7:0NAL AuuUECN SOCIE7Y

555 AUDUBON PLACE
SACRAME..'lTO, CA 95825

C~IRE DEDRIC~, E~ccrTIVE OF:ICER
STATE LANDS COMv1ISSION
1807 13TH STREET
SAC?AMENTO , CA 95 814

DR. PETER MOYLE
WILDLIFE AND FIS~~P,IES BIOLOGY
UNIVERSITY OF CALIFO~~IA, DAVIS
DAVIS, CA 95616

huSTON CARLYLE JR., DIRECTOR
OFFICE OF PLANNING AND RES~C~
1400 10Td STREET
SAC?.AMENTO , CA 95814

ROEERT BAIOCCHI, EXECUTIVE DIRECTO; I~~IFORNIA SPORTFISHING PROTECTION
P.O. BOX 357
QUINCY, CA 95971

DAVID N. KENNEDY, DIRECTOR
DEPARTMu~ OF WATER RESOURCES
POST OFFICE BOX 942836
SACRAMENTO, CA 94236-0001

ROBERT NAZUM, PRESIDENT
CALIFORNIA ASSOCIATION RESOURCE

CONSERVATION DISTRICT
1072 JAUNITA DRIVE
WAk'lUT CREEK, CA 94595

THOMAS GRAFF
ENVIRONMENTAL DEFENSE FUND
5655 COLLEGE AVENUE, SUITE 304
OAKLAND, CA 94618
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ASSOCIATION OF WA~~ AGENCIES
910 K STREET, SUITE 250
SACRAMENTO, CA 95814-3577

OFFICE OF ENDANG~~ SPECIES
cr. S. FISH AND WILDLIFE SERVICE
2800 COTTAGE WAY
SACRAMENTO, CA 95' a 25'

DR .DON ERl"'.AN
DEPARTMEJ.'lT OF FORES7RY AND

RESOURCE ~'lAGEMENT
21 MULFORD F.ALL
UNIVERSITY CALIFC~~IA, BERKE:EY
BERKELEY, a 94720

MS. c.~ MARIGwfA'l, C:-:.AIR
CONSERVATION CO~ITTEE
AMERICAN FISEERI~S SOCIE7Y
C/O DEPAR7M~'lT OF F:SH AND ~l~E
1701 NIMBUS ROAD
RAJ.-.rC-iO CORDOVA, c.". 95670
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August: 2, 1994

San:a c~~= Senc~nalPos: 
Of:~C2 Sox 638

Sanca C~~=. Califc~ia 95061

A~~~~ ~ N...~~ .-.,J. . LEG~ NOT: C:::S

Please cublish the enclosed Public No:ice on any two days
cu=~~c ~~e w~ek of Aucus~ 8, 1994. Send an i=~Toice and c=oof of---
publ.:.ca~.:.::~ ~:::

C::'~ciy Catalano
Regional Aciminis~=a~::'ve Of=~ce=
Depar~men~ of Fish a~ci Game
Region 3
P. O. Box 47
Yc~~t~jille, CA 94599

T~a::k you

Since:::ely.

-<-. .4-'~=7 Cat:aJ..ano
IReC' ~o~ a l Acm" '-; st ~ at ' ve O~~~ c Q~-'" Region 3

KA/c'",/da=

E:lc2.cs~=~. P'.lb:..ic Not:ice

M=. Rcbe=~ T=eanor
Fis~ and Game Commission w/Not~ce

M=. Tim Farley
Inland Fishe=ies Division w/Nocice

Le~te~ also sen~ to:' San Mateo Times, Half Moon Bay Revie'N,
Sac~ame~=o Bee, The Herald (Moncerey), San F~ancisco Chronicle.
San Jose Me~=u=y News, San Luis Obispo Councy Telegram-Tribune



The Herald
Legal NoticesP.O. 

Box 271Monterey, 
CA 93941

San Francisco Chronicle
Legal Not:ices
901 Mission Street:
San .Francisco, CA 94103

San Jose Me~cury News
Legal Notices
750 Ridder Park Drive
San Jose, CA 95190

San Luis Obispo County
Telegram -Tribune
P.O. Box 112
San Luis Obispo, CA

934.06

Santa C~z Sentinel
Legal Nol:.ices
P.o. Box 638
Sanl:.a C:::'..lZ, c.~ 95061

San Mateo Times
Legal Notices
P.O. Box 5400
San Matec, CA 94402

94019

Half Moo~ Bay Review
Legal Notices
714 Kelley Ave.
Half Moon Bay, CA

The Sacramento Bee
Legal Nor-ices
P.o. Box 15779
Sacramenr-o, CA 95852
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MONTEREY 8A Y SALMON & TROUT PROJECT

.." :'. ' -, ~

P.O. BOX 417 I.: )DAVENPORT. CA 95017

Sept. 10, 1994Mr. Brian Hunter, Regional Manager
Region 3
Department of Fish and Game
P. O. Box 47
Yountville, CA 94599

Dear Mr. Hunter,
I appredate the opportunity to comment on the status of the Coho Salmon south of San
Frandsco. I apologize for the length of this response, but I consider the subject to be of some

importance.

DATA
.The Monterey Bay Salmon and Trout Project has provided the OF & G all records

concerning our Coho production and planting, our observations of stream populations,
and our observations of marine mammal bites on both Steelhead and Coho. Annual
production reports were provided to the Department's Ponding Coordinator, and the rest

of the data have been given to Region 3 South (K. Anderson & J. ~elson).

DISTRIBU1l0N A.'\1D ABL'NOANCE
.To our knowledge, the Coho South of San Frandsco live in only Scott and Waddell Cks.

They seem to be ~~nct from all other creeks and rivers IoAvith the possible exception of

Gazos Ck. .~
.Data exists shoV"ving regular straying of Cohos be~veen Scott and Waddell Cks. This

would indicate the genetic makeup of these Cohos to be the same.
.The rather large runs of large Coho that I remember in the-50's and 60's in the San

Lorenzo River seem to be entirely gone. Attempts to reestablish these runs by MBS&TP
plants (~oyo Riv. stocks, then Scott Ck stocks) have not been successful, probably due to

siltation and habitat damage.
.The '93/'94 fall through spring run of Scott/Waddell Ck. Cohos (outmigration in spring

of '95) is close to extirpated. The MBS&TP was unable to find any adult females in- either

Scott or Waddell Cks.last winter/spring. From summer evaluations of fry populations
the Project would postulate perhaps two natural spawnings took place in Scott Ck (smal1
numbers of Coho fry are found in two widely separate locations). This year class sl}OWS
the same low population levels as far back as our Project has records. It coinddes with

years when both serious droughts and severe floods have occurred. These conclusions

S~l. Scp 10. 1994
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are in accord with observations of J. Smith & J. Nelson.

The preV10us year class ('92/'93) is a peak year, the one prior to that ('91/'92) a kind of

medium year. This also has held since the Project has records. From past experience we
expect next year's run ('94/'95) to be of small to medium size. The peak year may contain
as many 50 females, however it's probably cans1derably fewer than that.

BIOLOGY. GENETICS
.It is m~ o~lnion that the Coho South of San Francisco are not of purely native origin.

Many hundreds of thousands of hatchery Coho were introduced into these streams prior
to the 1940's, which must have led to outcrossing and contaminaticm of the native gene

pool. (I'm speaking of the fish introduced into ScottI Waddell Cks. Cohos of northern
origin were introduced into the San Lorenzo River, but it's my gul~SS they didn't stray
into ScottI Waddel1 in enough numbers to impact the gene pooL)

.Even if not genetical1y 'pure' the Coho South of San Frandsco are extremel~ valuable

fim. They are a successful, wi1d race. They are the result of over 50 years of natural

selection, yielding a very late running race of fish (the Project has observed Cohos
running as late as February). Because of this late-running characteristic, these wild Coho
are uniquely suited to the conditions on the Central Coast, where sandbars and late rains

seem to be the rule. This stock of fish forms the core from which all of the central coast

streams can be repopulated.

LIFE HISTORY

.Various sources (J. Smith, J. i',"elson & others) indicate that the female Coho South of San
Francisco are locked into a rigid three-year life cycle. This corresponds with the

observations of the MBS&TP. Precocious males are seen with with regularity, which I
would guess leads to regular year class genetic mixing.

.The rigid life cycle of the female Coho is a key difficulty in building up the population of

missing and low year classes.

HABITAT
.Habitat in Scott Ck. is relatively unaffected by development, and is of relatively high

guality. There are a few areas where bank stabilization would help, but the stream's
Coho canying capadty probably cannot be substantially increased.

.The major habitat concern in Scott Ck. is the annual dewatering of the lower section of
the stream. The San Lorenzo River, SogueI Ck. and Scott Ck. were all dewatered again
this fall. It is especially frustrating that the lower area of Scott Ck. was dried out again,
despite laws and agreements to the contrary, and that this had to be brought to the
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Department's attention by a citizen's complaint. The Depat1ment continues to
demonstrate an inability to deal with this situation, although the:y have given public
assurance that it would never happen again. I ful1y understand thE! Department's fiscal

difficulties, however enforcement's priorities should emphasize c:ountering situations
like this where thousands of fish can be killed, and where the effect can be so devastating.
The San Lorenzo River is apparently no longer habitable to Coho salman. The major

problem is siltation. Pollution, low summer flows, destruction of riparian habitat, and

water diversions are intetTelated major factors. I am pessimistic that this river WIll ever
be habitable to Coho again. I don't think the money and the win can be found to repair it.

.

RECOMMENDATIONS-~-~ -

.Put lagoon breaching plans in place this fall for Scott Ck. The MBS&TP does not know
what parameters (date, streamflow, lagoon height, etc.) are being clonsidered for such a

plan, but it is key that the Coho be assisted past the sandbar. The sancfuar adversely effects
"

Coho in two ways. First, by frequently preventing stream access urltil the fish die at sea
without spawning. And second, by extending the period the fish are exposed to pinniped

predation (see next item).
.Address the role of sea lion predation on the Cohos. I understand the sea lion issue is an

incredibly hot and emotional one. But the Department must face this issue in relation to
the local Coho and stee!head, because conclusive evidence exists as to their citical impact

on the spa\vning runs. MBS&TP records show high levels of sea lion predation on
steelhead and Coho in Scott Ck. (as well as the San Lorenzo River) even with the sandbar
open. Wllen the sandbar is dosed, the Cohos are subjected to extended periods of sea

lion predation from which few may survive. We feel that pinnipecl predation resulting
from delayed stream aa:ess is a primary factor in the decrease of the Scott Ck. Coho.

.Implement a 'WATER MASTER' through the State Water Resources Board to control
water diversions from Scott Ck., and to protect the stream habitat for Cohos.

.Aggressively enforce the maintenance of minimum flows on Scott Ck.

.Understand and define the role of artifidal augmentation. Hatchery propagation is

required to protect against man-made or natural disasters, to build the population to the
point that Cohos can be reintroduced into other suitable local waters, and possibly to fill
the missing year class in Scott Ck.

.Fund studies concerning the effectiveness of antibiotic therapy on BKD. The hatchery
should continue the BKD / Erythromydn study with Wm. Cox of the Department.

.If results are positive, place a BKD eradication program in place for both Coho and

steelhead in local streams.
.Prepare and fund a delayed gro'-Vth experiment. Delayed growth experiments should be

performed at the hatchery to see if four year old Coho females can be reared.

3
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. If successful, fund a delayed growth program in the hatchery to attempt to ml the missing

Coho year dass.

MBS&TP COHO GOALS

.Continue/complete studies of antibiotic therapy on BKD in conjunction with Wm Cox of
0 F & G. Eradicate B KD from bath Cohos and steelhead in local streams.

.Build up both peak and middle-sized Coho runs, to provide an excess of fish for

establishing Coho runs in suitable streams south of San Frandsco.
.Fill the missing Coho year class on Scott and Waddell Cks. Perfonn a delayed growth

experiment on some of the fish from the high population year class to see if one could
obtain two-year old outmigrants/four-year old spawners. If successful, fiIl the very low

year class with holdovers from the high year class.

alliER ca MMENTS
.Sports fishing for winter stee!head should be allowed to continue in Scott Ck. ~th

barb less hook and no-kjI1 Coho restrictions. Admittedly, many cannot ten the difference
between smaller Cohos and st~lhead. An aggressive education program in Coho

identification could be worked out "Nith the MBS&TP and other local sportsman's

groups.
.There is no evidence that MBS&TP's steelhead plants have in any way affected Coho

populations, or Coho outmigrants. Statements claiming such are merely speculation,
and are not based on scientific observations, studies, or factual infOrn1ation. The

MBS&TP's observations are contrary to any such speculations and hears~y. The Project
wishes to continue supplementation of natural steelhead production in Scott Ck.

.The MBS&TP raises approximately 20 to 30 thousand dollars an~ 10,000 volunteer man-

hours for use in the restoration and conservation of the anadromous fishes in the greater
Monterey Bay area, including Coho salmon. This is 50-60 thousand dollars less than its
minimum requirements. MBS&TP has recently received a S52.K appropriation which

should ensure hatchery operation through spring of 1996. Without reliable future
funding, the MBS&TP may be out of business and unable to assist in Coho restoration

work past spring of 1996.

:;~ #~
Morrow Whitcomb, Chairman
Monterey Bay Salmon and Trout Project
H: (408) 248-3469 0: (415) 604-0379

4
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~San Lorenzo River Steelheaders Association

SE -=~e-~ Br' R 2'1 1994aRIA~ HUN7E~, REGrONAL MANAGER
REGION 3
DEPART~ENT OF FISH & GAMEP.O. 

SIX 47
YOUNTVILLE, -C.;LIFOR~I.~ 94599

DEAR MR. Hu~7EP.,

! AM ~\RITING ON BEHALF OF THE SA~ LORE~:O
STEELHE.~DERS ASSOCIATION.

WE WHOLE HEARTEDLY SUPPOR~ THE PETETION Suo-
~!T~ED 3Y OuR LOC.;L SAN7.; CRUZ FISH AND GAME .;DVISORY COM~!SS-
ION TO L!S:' T:--:E COHO SAL~ON '\S ,\N ENDANGZRE"J AND TH:~:;ATE~:;D
S?EC::ES !~ ALL W,\TER .;RE.;S SOUTH OF S,\N FRANC!SCO a'\1~.

CIJHO S.;!..~ON USED TO MIGa.;7E F?O~ TH:: SA=-.' LOR:;:::O
RIV::?. u? au? SR.~NC!FOR"':E CREEK FISH TROUGH TO S?~~';N AND ~:G?.;:~
SACK OC: 70 THE OC:;.~~ VI.~ SAN LORE~~O R!'IER.

--"'
C-- OR-- C~I:"-.. F" OM C:~" LO ~-""' O " O:" ~ ~t' .:. ;\..:.:\ -:'\ I. .M:' _"""~ ..:'.1.. :-..:.. :':'.

U?S7?~:'! Fa? ~BOUT ~ MILE HAS CONCRETE EN&ANi\~-!ENTS/LE~.~EE 0:".'
~LL S :JE ~~;u FLOOR, tiITH ~ CONC?ETE FISH TROGGH IN THE CE~7~~
OF TH.~7 1st. M!~E FOR FISH TO MIGRATE U?STRE.~M.

THE ~iAI;..l7E=...ANCE OF THIS CREEK AND TROGGH H.~S
DE7E?:O.c:.;:EJ OVE? THE P.~S7 lS YE.~RS, t~1-:E?E NO~i THE ~;AL~ON C.~~ ':0
LO:-.JGE? G~:~ E:"4'7?,:" TO BR.1.~C!FORTE CREEK. ~iHo~-: HAS HAE=?E:"4'ED, "';i-: ::': ::: :':i~
~i~7E? IS ;RO??EJ FROM TH~ RAINS, SIL7 IS DE?OS~7ED rNTO 7HE
:'~--"':' =C--O'.I 0 :' -.':' C ~'.lI:"' l -:--~.. TROUG " " lD IS O\.-:: G~ Of." ..~-~ ~- , .I.M- ~_M M n. -Co., t\ ,~", ,~ :.-

L 1' C,,':: ".~
D c: TH - S - LT IS SO BUIL - U-,- TH -1:""-0 "' C , ,~l. -"- o"""u :':;r\~_. :. l. 1 :' ni. .:. _."1 ,:. ::-.,

TH E S.~~ LOR E~ZO RIVE?, TH~7 WHE~ tiATER SUDDE:"4'L Y DROPS AF7E?
R'-" S --C:'. '

RI:" S -~"T DED DU r' "' 0 S - L'" D C'~ OS -- S I " ""H --u or.G'. ."\.L.~ .:-.-~ n -I.t\ -1 .L I. --~:. :. L.. \,; r: ':'.0

OVE? O~E :"1I!.E. ?REV~:-lTI~G S?~~.lNING A~lD M!GRA7:0N". TH~ fISH F.:":':'
OV~~ T:-:~ SIDES OF THE SHALLO~i TROUGH AND THE SEA GuLLS COME ~O..':";

AND PECK A7 THE~.!, UN7IL THE F!SH CANNOT SUR.;rVE-

_OR "' PRO"-"""- L V 1 v-~o I ~"' E UNCsucr s --."'... l' n:-. .'.':'.'_"'\~c. .-.:Onr-., r ~ -~t"U--:

A7TE~.!?7ED 70 !.~'( OU7 THE FRoeLE~~, WITH ~AINTE:-1A~ICE SOLU7:0~~S
I~VOLV:~G ~UTU.;L MEE~INGS WITH THE CITY OF SANTA CRuZ p~eLrc
WORKS ~L;~.;GE~, RICHARD MCKINNEY AS t-lELL AS AREA F!SHERY e!OLOG:,,:-
PATERC!.; A~C::~SON AND FISH AND GA~~E LT. 8ALD~iI~.

LT. BALDWIN AND ANDERSON ADVISED ME TH~Y tiERE r:(':. '.'-:
TO MEE7 ii~7H ~R. MCK ENNY Of SAN7 A CRU'Z C:TY ON THE" NEXT :-iONDA'~" .,":n

THEY \iOULD CALL ME WITH RESULTS OF THAT MEETING, WHi\TEVER THE
OUTCOME "~ND NEITHER HAS RES?ONED ANYMORE. I HAVE LE:7
SEVERAL VOICE H"~IL MESSAGES, AND 7HEY HAVE NOT HAD 7Hf: COL"R7r:::;i' ,~

RES ?OND TO ~1E.

"1M ~")_.~ 7. g- '3 ~ =.-~..~HU(.;~ MUK~I:.11... ,A , I1\ , B-13
'"""'A A

~
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San Lorenzo RIver Steelheaders Associatfolr1

PAGE -2 - SEPTE~BER-2,-1994-.

WHEN I HAVE TRIED to reach ~atricia a~ce~son recently, in the
MORNINGS, SHE DOES NOT RES?OND, AT ALL. rN THE LrlTE AFTERNOONS
THE PHONE IS CONSISTENTLY BUSY.

IN OUR E.~RL y CONVE?SA'r'::O~lS, MY R.~?PORT tir:
LT. BALDWIN AND MS. ANDERSON WAS VE?Y EE~E:!CIAL AND CONSTRUCTIVE.
LT. BALDtiIN RECOMMEDED THE C!TY GE':' S7AR'r'ED WITH THE SAW BAR AT
THE MOUTH OF THE SAN LORE~ZO, EE:O~E 7HE MOu~H BACKS UP AND I
AGREED.

AS TIME PROGRESSED NO7H:~G WAS DONE ABOUT BRANCI-
FORTE CREEK (TO MY KNOw~EDGE W:7H"NO RESPONSE TO MY CALLS).
r HAD LUNCH WITH SENA70R MELLO A~:D VOrC=:D ~ CONCERNS.

A MEET!:..lG tiAS C.;r.LE:J BY SE~lATOR MELLO'S OFFICE AND
THE 4 OF US (?~TRIC!A ANCE~SO:..l A:;D R!C~.;R~ MCKINNY) MET TO

DISCUSS SOLUTIONS TO THE SILT-F:LLED ERANC:FORTE CREEK.

AT THE E~lD OF OU? HEE7::'-.'G , I7 WAS AGREED. TH.~:-
HR. MCKI~NY AND MS. ANDERSON tiOL~D HA '..E ANC7HE~ MEETING TO
DISCUSS THE MAINTENANCE OF BRANC!FOR~E C~EK. I EMPHASIZED
A7 TH.~7 TI~E, THAT MR. HCKk~NY'S PROPOSAL TO S!~PLY PLOW A Fu~RO~
IN THE TROUGH, WOULD NO~ WORK A~D ALSO 7HA~ TIME WAS RUNNING
OUT w-M.~7 WITH IMH!NE~TEACK-UP OF THE SA~D EAR AT THE R!VER
MOU~H. MS. ANDERSON INDIC.\7ED SHE WOU~~ :~FOR~ ME IN WRI~ING
OF THE ~EE7I~G RESu~TS FOR THE XEXEERSH:? SHE F.~ILED TO DO TH:S.

I HA VE DOC:~E~7 .~7:0N FOR T~~ ?~ST 1 iYE~RS FRO~
10- 7 t.'~:"~r '.!:" LOS '" ou~ Cc,. O~ C:'-'A O' I ,,'"'\ C:--=:"~ H-='D PIc -u~rc: .# I i w- L .". ," .-."\-., , ."\,'" "\, J. ---~

-~ O'" ~~"' C "'-OR-- CR--.' "--""'- O -I.: OCT" T" - H-\Ar' N"' I "' E '.! r" ,-. .:':=' 0.., ...: .I.c. .=.= ..=..: ~= :-.." -..,'.. r. ,._-"\1 L .-., wn:.:-::.
~-., 0 -r-"'.' ...~ ""'f- -,., -~,.,--,..- Or'~ -'r--a~'.'.(-"- ",..~ ..:1c. 1.Ic.:-rt".,"Ic.,'l C ~ rt ; un.'.=' :"-. ..I.. r.""t"':'~_.;I"":'.'.~

FOR OUR FISHERIES..

THE PROTEC7!ON OF 7~E COHO SALMON WILLNOT BE 3E~E:~C:.;
TO SA~lT.; CRUZ COUNTY U~LESS T~E DE?A?7~E:-l7 Of FISH AND GAME
DOES I7S JOB TO ASSURE ADEQUATE S?;~';N~:-lG AND MIGRATION HABITAT I~l O~?
STRE.~...1S AND NOT BE INTI~::DATED EY 7HE SA~:7.~ CRUZ CITY PUBLIC WORKS
DE?ARTMENT.

ALL STRE.~MS IN SANTA CRUZ COUNTY HAVE LOST OUR
SAL~O~ AND STEELHEAD RUNS. ONt Y ~.:ADELL AND SCOTTS CREEKS HA ~/E
ANY MIGRATION AT ALL.

AGAIN, WE SUPPORT THlS PETITION TO LI:ST THE COHO
SALMON AS ENDANGERED. /" ::7 d /1 IJ If

~ .) I' I /:;-"~1 ~
SINCERELY, 5. C .75CL.O PATRICIA ANDERSO!l.'

13 ..e-u {]i! ~~;2Ak..t!.L ( 4 0 8) 3 5 3 -2 2 7 5

j J -k1J. BRUCE MORSE

~~ .S~N LORE~ZO STEL~HE.;DE~S .;~SOC.
RICHARD HCK!:-.JNE'{

(Jf()~) 4:9-3F)~8







AD-HOC COHO SAL.'.fON ADVISORY COMMITTEE

The Department of Fish and Game Region 3 South Dj.strict
Senior Fisheries Biologist convened an informal Ad-Hoc: Coho
Salmon Advisory Committee to provide advice and recomrTtendation to
the Department regarding the st:atus of coho salmon soulth of San
Francisco Bay and possible actions on the petition. The
Committee was comDosed of four individuals with unique knowledcre
about coho salmon~ -

Dr. Jennifer Nielsen
u.s. Forest Service
Hopkins Marine Station, Pacific Grove
Geneticist specializing in coho salmon and
steelhead trout.

Dr. Jerry Smith
San Jose State University, San Jose
Professor and field researcher on the fishery resources
of central coast s~reams for 20+ years.

Dr. 

La:::-::-y B:::-ownU.S. 
Geological SurJey, Sac:::-amento

Resea:::-che:::- and se~io:::- aut~c:::- of 1994 p~blication on
"Histo:::-ical Decl':':1e a:-.d Cu:::-:::-ent Status of Coho Sa2.:nc..
in Califor:1.:.a"

Matt McCaslin
Santa C::'.lZ
Local citizen with exte!1sive empirical knowll~dge of
coho salmon and steelhead t~out resou~ces of Scot=
and Waddell Creeks.

The first meeting was held at. the Department of Fish and Game
office in Monte!"ey on Oc=obe!" 13, 1994. Attendees inc:luded D!".
Jennife!" Nielsen, M!". Mat= McCasl:.n, Dr. Je!"ry Smith, rlr. Keit.:-"
Ande!"son (Senior Fishery Biologist.), and Ms. Jennife!" tilelscn
(Fishery Biologist).

The second meeting was held at San Jose State Universit:y on
January 4, 1995 and attendees included Dr. Jennifer Nielsen, Mr.
Matt McCaslin, Dr. Jerry Smith, Dr. Larry Brown, Mr. Keith
Anderson (Senior Fishe=y Biologist), Ms. Jennifer Nelson (Fishe~f
Biologist), and Ms. Patricia Ar.de=son (Area Fishe=y Biolog~s~).

Based upon the available information and the spec:Lal
knowledge of each committee member, the Committee voted
unanimously at the end of the January 1995 meeting to J:-ecommend
the coho salmon south of Punta Gorda (Humbolt County) be listed
as State Endangered. The Committee strongly believed t:here is
ample and compelling evidence that stocks south of Punt:a Gorda
represent a definable population unit, such as the Evo:Lutionarily
Significant Unit (ESU) concept of NMFS, and that these stocks
south of Punta Gorda qualify for State Endangered status.
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Public Meetina Announcemen~

COHO SALMON RESTORATION IN SANTA CRUZ COUNTY

Felton

March 24, 1994 at 7:00 p.m.

The Department of Fish and Game is sponsoring a public meeting to
discuss coho salmon restoration/recovery in Santa C:ruz County
streams with emphasis on Scott and Waddell Creeks. The Santa Cruz
County Fish and Game Commission is advocating the J.isting of coho
salmon south of San Francisco Bay as a threatened ~;pecies
pursuant to the California Endangered Species Act. In response,
the County prepared a Draft Recovery Plan which focuses on
restoration and recovery measures for coho salmon j.n Scott and
Waddell Creeks.

The County Plan is a good starting point; however, the DeDart~ent
is taking the lead in expanding the plan and definj.ng restoration
and recovery of coho salmon sou~~ of San Francisco. For the
Depart:nent to develop and implement a successful ac:tion plan, it
is imperative that we have public input on the concerns and ideas
for coho salmon recovery. We seek comments and sua£estions from
the Dubl'c reaa din actors which may be deDressina the coho
oculations Dotential restoration measures and corlcerns about

t e conse uences of cossible estoration actions.

This meeting will address coho salmon restoration/recovery for
Santa Cruz Countv streams with emphasis on Scott and Waddell
Creeks. Future meetings will address o~~er coastal areas.

The public meetina will be held at:
Zayante Fire Station

California Department of Forestry
7700 East Zayante Road

Felton

Thursday, March 24, 1994 at 7:00 p.m.

For more information, please call Ms. Jennifer Nelson,
Biologist, at (408) 649-7153.

Fishery
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On March 24, 1994, the Department of Fish and Game SpoI':lsored a
public meeting in Felton to discuss coho salmon restoration/
recovery in Santa Cruz County streams. Approximately 30 people
attended the meeting and had the following comments:

Scott Creek has approximately 20,000 acre feet of wa,ter
appropriated per year, however it is unknown what ripa:r'ian owners
are using. Assistance was offered in sorting out water rights on
Scott and Waddell Creeks.

Approximately 98% of Waddell Creek is wit..~in state park
property with the west branch of Waddell Creek designat:ed as
wilderness area and the lagoon a natural reserve area. The State
Park Commission will need to approve any fish habitat projects.

A prescribed burn to reduce the growth and perpetuat;ion of
"water sucking" trees was recommended for bot.~ creeks.

The sewage treatMent plant on the East fork of WaddE!ll Creek
has undergone modification to upgrade system. Logging I~oads have
been removed in a portion of the watershed (West fork) and the
road adjacent to Waddell C=eek is going to be modified which may
reduce the amount. of silt entering the creek.

A research component should be added to the recovery plan.

A brief synopsis of coho life history was given. Stochastic
events, rigidity in the age of spawning females, and eclrly timing
of spawning were noted as factors which have led to thE! demise of
coho salmon.

In 1981, five juvenile coho salmon were captured while
electrofishing the lower portion of San Vicente Creek, Santa CruzCounty.

Monterey Bay Salmon and Trout Project (MBSTP)
fishery tool and should be continued.

is a valuable

Research should be done as fish are coming over-sandbar and on
the marine mammal/coho salmon interactions.

Wild pigs in the tributaries are causing the water to be
turbid and are having an impact on water quality.

A diversion from Waddell Creek to a site 4 miles not:'th will be
continued next year if the pipe can be replaced. Flow at the
diversion point in Waddell Creek is 20% of what it was during the
Shapavolov and Taft study. At that time, the area was clear cut
and devastated by fire. A study should be conducted to determine
stream flow vs. trees.

the coho salmon decline cannot be blamed on aIn Scott Creek,
degraded watershed.

B-19
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Not many coho salmon in Big Creek because that stre,am is
steeper than other streams in the watershed and not co:nducive to
coho salmon spawning, however Mill Creek does provide :habitat for
coho spawing. Instream work is not needed on Scott cre'ek, but
lagoon management and artificial breaching is needed. Since the
construction of the Highway 1 bridge, the lagoon has nlot
funtioned properly. Caltrans dumping sand onto the bea,ch adds to
the problem.

Predation by wildlife (marine mammals) is a problem based upon
the scrape marks found on adult fish.

Bacterial kidney disease may be having a much greater impact
than we realized.

B-20
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Appendix C

"History of Hatchery Stocks and Outplantings" from April
1994 NMFS Status Review of Coho Salmon Populati':Jns in
Scott and Waddell Creeks, Santa Cruz County, Ca.lifornia.
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r,HISTORY OF HATCHERY STOC!{S AND OUTPLANTINGS

One of the major issues NMFS considered in deter~ining

whether a coho salmon ESU remains in Scott and Waddell Creeks, is

NHFSthe extent of hatchery programs in Santa Cruz County.

considered three major issues: 1 history and numbers of hatchery

releases, 2) composition of hatchery stocks u.sed, and 3)

The following informationgeographic areas of hatchery releases.

is a chronological history of the egg taking and fish planting

activities that occurred in Santa Cruz County, with an emphasis

on Scott and Waddell C=eeks compiled by the Monterey Bay Salcon

and Trout Project (MBSTP) and NMFS from limited stocking and

trapping records.

In 1904 ~~e Brookdale Hatchery (San Lorenzo River and Scott

Creek Egg Taking Station were built by the City of Santa Cruz and

began operation in 1905 to produce one and a half million

CDFG took over the operationsteelhead and coho fry per year.

through a lease from the coun~y in 1912 for a steelhead egg

During a draught in the 1920's a new site was selected

source.

for a hatcher! on Big C=eek (tributary to Scott Creek), and in

1926 Big Creek Hatchery was built and began operation in 1927.

The three facilities operated until the flood of 1940 damaged

both Big Creek Hatchery and Scott Creek Egg Taking Station which

The Brookdale Hatchery continuedwere subsequently shut do..ro.

operation with surplus eggs from other northern CDFG hatcheries

to produce salmonid fry for planting in local streams; in July or

21



it could not produce sufficient numbe:t's ofAugus'C: however,

yearlings and was shut down in 1953. After this closUI,'e~ fish

planted in Santa Cruz County streams came from various Fish and

Game hatcheries in northern California.

Of the few remaininq oriqinal fish plantinq records with':':1

Santa Cruz County, CDFG biennial report data indicate the tot~l

per county and occasionally watershed (Table 1). For :LS years,

between 1909 to 1941, a total of 1,907,153 coho salmon from

various Pacific Coast watersheds were known to have been planted

These stocking repor:s indicatedin Santa Cruz County streams.

~~at between 1915-1939 Scott C=eek was stocked with a total of

387,413 coho salmon fry and over 10,000 coho salmon juveniles

Waddell Creek was stocked with approximatebetween 1967-1968.

total of 116,000 coho salmon fry between 1913-1933, over 10,000

coho salmon juveniles from CDFG Darrah Springs Hatchery in 1966,

and an unknown number of coho salmon in 1970 (Noyo River stock)

and in 1972 (Trinity River stock) by CDFG. The San Lorenzo River

.~as stocked with a total of 577,440 coho salmon f~J be~.Jeen 1915-

1941, and an unknown n~er of coho salmon juveniles and f~ from

1957 to present.

When the Scott Creek egg taking station was established, the

policy was to spawn every female steelhead and coho salmon to trf

and produce J million eggs/year for each species (Streig 1991).

tabulated and reported the fry production yearStreig (1991

fish spawned from the previous November through the end of the

r~n that year), and the total number of green eggs taken.
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(Quan~itative records of adult fish numbers retUrning to Scott

Creek were not found. Using the average number of e~rgs per

female (coho averaged 2,700 eggs and steelhecLd averagied 5,000

eggs) and the average sex ratio (J.: J. male/female) re~lorted by

Shapovalov and Taft (1954), the approximate number of females

spawned and the total number of adults spawned were estimated

(Table 2)

In 1969 the Fish and Game Commission hel.d a hear'ing and

authorized the CDFG to issue an experimental commercial

aquaco..11ture pe~it to Pacific Marine Enterpri.ses, now known as

to raise anadromous salmon andSilverKing oceanic Far=s (SKOF) ,

steelhead for release and later recapture in the lagoon of

Waddell Creek (Reavis 1985). Soon after ~~e operation began, a

flood damaged ~~e facility, and in 1979 SKOF began operation of a

new facility on Davenport Landing creek in Santa C=uz. They were

unable to obtain any local California salmon stocks.

Therefore,

their egg sources came from other commercial or surplus from

northern California and out of state stocks of Oregon,

Washington, British Colucbia, and Alaska (Reavis 1985, Streig

Returning adult steelhead, coho, and chinook salmon to

1991).

Davenport Landing Creek were hauled to a hatchery facility

operated on Bean Creek near Scotts Valley in Santa Cruz (Reavis

The fish were spawned at the Bean Creek facility and the1985) .

smolts were returned to Davenport Landing Creek for release to

The fish traps were operated from August through Junethe ocean.

of the following year.
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Big Creek Hatchery was rebuilt in 1982 and sta~ed to use

naturally returning s't:ocks from Scot't Creek and the San Lorenzo

River.

The MBSTP and CDFG has reared and released over 1,150,000

juvenile coho salmon and steelhead in local watershleds from 1976

through 1992 (Streig 1993). From March through May of 1992, the

MBSTP and CDFG released 1,870 juvenile coho and 123,000 juvenile

steelhead throughout various local streams (streig ].993).

Locations of the salmon and steelhead plants include!: the San

Lorenzo River and t=ibutaries Bear Creek, Boulder C:r'eek,

Branciforte Creek, Fall Creek, Newell Creek, and Zayante Creek:

Aptos Creek: Arana C=eek: Ca~el River and t=ibutaries:

Corralitos Creek: pajaro River and tributaries Little Arthur and

Uvas Creeks; Salinas River and tributary Arroyo Seco; San Vicente

Creek: 

Scott Creek and tributar/ Big Creek: Soquel C=eek: Tar

Creek: and Waddell C=eek (Table 4).

As of June 1992, MBSTP was rearing a total of 214,085 fry

26,980 Ca~el Riverwhich included: 16,540 coho salmon,

steelhead, and 134,240 steelhead from an assor-~ent of local

Also, 

32,365 chinook salmon from thecreeks in California.

Feather River, Califo~ia, were reared at Moss Landing in

Monterey Bay (Streig 1993).

When adult coho salmon return to Scott Creek and the San

the MBSTP t=aps the entire run, spawns themLorenzo River,

and then releases the smolts to help augmentartificially,
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na~ural production. All rele.ased smol ts are fin clit)ped and are

no~ used as brood stock in subsequent years.



History of Fish Plantings from 1909 through 1941 in
Santa cruz County, California. (individual hatcheries
listed have their own history of stock transfers)

(Table 1.

Santa Cruz Co.
Santa Cruz Co.

J.905-1908 No Data
J.909 Steelhead 862,000

Coho 600,000

Santa Cruz CoSteelhead 753,500
Coho No Data

1910

1911 No Data

Santa Cruz CoSteelhead 803,500
Coho No Data

1912

Steelhead 121,000

24,000

493,000

Coho 15,000

25,000

Chinook 294,600

1913

sisson
Sisson
Sisson

Scott Creek
Waddell Creek
Santa Cruz Co.
Waddell Creek
Scott Creek
San Lorenzo River

1914 No Data

Steelhead 22,000
148,000
485,000

25,000
18,000
28,000

1915 Waddell creek
Scott Creek
Santa Cruz Co.
Scott Creek
Waddell Creek
San Lorenzo River

sisson
Sisson
Sisson

Coho

Santa Cr.lZ Co.Steelhead 877,000
Coho No Data

1916

Santa Cruz Co.
Santa Cruz Co.

Steelhead 500,000
Coho 25,000

1917 Sisson

Santa Cruz Co.1918

Mt. 

Shasi:a!JSan Lorenzo River

steelhead 710,000
Coho No Data
Chinook 135,000

Santa Cruz CoSteelhead 535,000
Coho No Data

1919

No Data1920
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--

(Table 1. continued)

'Year Species ~ Fish Location of Plan-c Orl.gin"

1921 steelhead 500,000
Coho No Data

Santa Cruz

1922-1923 No Data

1924 Steelhead 500,000
Coho No Data

5 anta Cruz

1925 Steelhead 1,295,000 Santa Cruz
Coho No Data

1926 Steelhead 903,000
Coho No Data

Santa C=uz Co.

1927 No Data

1928 San Lorenzo RiverSteelhead 25,000

Furunculosis kills Big Creek Hatchery stock: 25,000 sur~i'led
Brookdale Hatc~ery

Steelhead 152,000
Coho No Data

Santa Cruz Co.

Mt. 

Shas-o:.a

1929 S~eelhead 391,000
Coho 25,000

22,700
233,500

Santa Cruz Co.
Scott Creek
Waddell Creek
San Lorenzo River

1930 Steelhead 506,000
Coho 36,700

30,000
27,625
9,000

54,750
50,000

Santa Cruz Co.
Scott Creek
Waddell Creek
pajaro River
Soquel Creek
San Lorenzo River
San Lorenzo River

Ft. 

Seward

19:31 No Data

1932 Steelhead 630,000
Coho 15,000

10,500
6,500

Atlantic Salmon 1,500

Ft. Seward
Ft. Seward
Ft. Seward
Mt. Shasta

Santa Cruz Co.
Scott Creek
San Lorenzo River
Soquel Creek
Scott Creek
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(
(Table 1. continued)

Year Species # Fish Location of Plan't:. Orig'in.l -

steelhead 307,928
Coho 18,592

16,005
21,030

Santa Cruz Co.
Scott Creek
Waddell Creek
San Lorenzo River

prai:t'ie Creek
prairie Creek
Prairie Creek

steelhead 260,611
Coho 15,020

12,730
12,345
50,000

Santa Cruz Co.
Scott Creek
Soquel Creek
San Lorenzo River
San Lorenzo River praiI:'ie Creek

~935 Steelhead 922,492
Coho 10,000

22,025
Prairie Creek
Prairie Creek

Santa Cr..xz Co.
Scott Creek
San Lorenzo River

Steelhead 766,070
Coho 5,248

40,095

Santa Cruz Co.
Scott Creek
San Lorenzo River

1937 Steelhead 1,076,322 Santa Cruz Co.
Coho 81,275 Scott Creek

44,710 San Lorenzo River
Chinook 22,164 San Lorenzo River

Mt. 

Shasta

:!..9J8 Steelhead 872,742
Coho 77,060

40,840
45,800

P:-airie Creek
prairie Creek

Santa Cruz Co.
Scott C=eek
Soquel Creek
San Lorenzo Rive!"

1939 Steelhead 749,546
Coho 53,518

18,900
50,000

Santa C::-uz Co.
Scott Creek
San Vicente Creek
Soquel Creek

!.940 Steelhead 311,777
Coho No Data

Santa Cruz Co.

Prairie Creek
Prairie Creek

::"941 Steelhead 328,765
Coho 14,685

Santa Cr..1Z Co.
San Lorenzo River

Brookdale was shutdown.0' 2-~..

~ If no hatchery is listed, fish are Scott Creek stock from
either Big Creek or Brookdale Hatchery.

Sisson Hatchery name changed to Mount Shas~a Hatchery.
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Table 2. Scott Creek Egg Taking History and Estimated. Number of
Ad~t Spawners Used from 1908-1940. (Streig 1991)

Esti:ma 'toed. E:~ti:ma 'toedc
Year Species 11 Green Eggs # Fema.les Total i

1905-1907 No Data

1451908 Steelhead
Coho

725,000
None Spawned

437
518

1909 Steelhead
Coho

2,182,000
1,400,000

874
1036

5421910 Steelhead
Coho

10842,709,300
None Spawned

1911-1914 No Data

1915 Steelhead
Coho

6723,357,000
None Spawned

632 12641916 Steelhead
Coho

3,111,000
None Spawned

450 9001917 Steelhead
Coho

2,250,000
None Spawned

Stcelhead
Coho

780 15601918 3,900,000
None Spawned

7801919 Steelhead
Coho

3,900,000
None Spawned

212 424Steelhead
Coho

1920 1,060,000
None Spawned

16808401921 Steelhead
Coho

4,200,000
None Spawned

1922-1923 No Data

518Steelhead
Coho

1924 2,590,000
None Spawned

12006001925 Steelhead
Coho

3,000,000
None Spawned

520260Steelhead
Coho

1926 1,300,000
None spawned
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f
{(Table 2. continued)

--
Estima~edd Estima~edg

Year Species # Green Eggs ,; Femal.es Total #

1927-1928 No Data

steelhead
Coho

4,167,000
298,000

834
111

1668
222

1929

1930 Steelhead
Coho

4,167,000
134,000

278
50

556
100

No Data

405 8101932 Steelhead
Coho

2,025,000
None Spawned

245 490Steelhead
Coho

1,225,000
None Spawned

324
92

162
46

Steelhead
Coho

808,000
124,000

398 7961935 Steelhead
Coho

1,987,000
None Spawned

356
24

712
48

1,777,500
64,000

Steelhead
Coho

1936

343
55

686
110

1,711,000
148,000

Steelhead
Coho

:"937

618
72

1,545,000
97,500

309
36

Steelhead
Coho

1938

698
154

1,745,000
207,000

349
77

Steelhead
Coho

1939

16884Steelhead
Coho

:-940 418,000
None Spawned

Big Creek Hatchery and Scott Creek fish trap destroyed by flood.

EstJ.::1ated # of females (Steelhead averaged 5,000 e:ggs and
Coho averaged 2,700 eggs per female as reported by'
Shapovalov and Taft 1954)

Estimated total number of adults used for egg production
(average sex ratio of 1:1 male/female as reported by
Shapovalov and Taft 1954)

0
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Histor"{ of Fish Plantings by SilverKing Ocea.nic Far:1S
(SKOF) in Davenport Landing creek from 1980 through

1988, Santa Cruz County, California.

Table 3.

235
100,000

29,497
21,818

1978
1978
1979
1979
1979

1980 Steelhead
Coho

Whale Rock ReservoirUniv. 
of WashingtonUniv. 
of Washington

Cowlitz RiverUniv. 
of Washington

X Klamath River
1979
1979
1979

Chinook
SKOF
BonnevilleUniv. 

of Washington

1,030
49,401

1981 Steelhead
Coho

1980
1979
1979

2

8

6
1
1
1

1l'

1
1
1
1
1
1
1
1

Whale Rock ReserJoir
SKOFUniv. 

of Washington
X Klamath RiverUniv. 
of Washington

Alsea River
SKOFUniv. 

of Washington
Toutle River
Oregon Aquac..llture
Cowlitz River
Miscellaneous stocks
Univ. of Washington
Univ. of Washington

Chinook

2,
2,
4,

15,
77,

355,
203,
137,

1981
1980
1980
1980
1981
1981
1980
1981
1982

1982 Steelhead
Coho

SKOF
SKOF
Cowlitz RiverUniv. 

of Washington
Noyo RiverUniv. 

of Washington
Univ. of Washington
Univ. of Washington
Univ. of Washington

Chinook

16,579
2,619

17,959
8,000

37,050

1981
1982
1982
1982
1982

1983 Steelhead

Coho

SKOF
SKOF
SKOF
Noyo River
SKOFChinook

35,777
201,824

95,625
14,014

1984 Steelhead
Coho

1984
1983
1983
1983

Dry Creek
SKOFUniv. 

of Washington
SKOFChinook

78

33,989
59,781
38,000

136,338

1,J,1,5,4,5,1,

J,
J,4,

1,

5
3
8
3
2
3
0
1
1
0,1

a

8...

J57

69

5
a
5

a

Ja

J
5
8
2
1
a
a
J

99999

99

9
9
9

77

8
8
8
8
8
8
7
8

99aaa

a
a
a
9
a

4
J
8
6
J,7

,9,1

,0

57

05

0
4
0
4
2

31aa

4
Ja91



conte Table 3.

1983
1984
1984

SKOF
SKOF
SKOF

121,000
63,000
51,225

1985 Steelhead
Coho
Chinook

SKOF
SKOF
SKOF

41,250
102,520

502

1984
1985
1985

1986 Steelhead
Coho
Chinook

1985
1986
1986

SKOF
SKOF
SKOF

65,000
10,000
19,500

1987 Steelhead
Coho
c..~inook

211,000
2,400

1986
1987
No Plants

SKOF
SKOF

1988 Steelhead
Coho
Chinook

1989 SKOF no longer in operation.
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1979 Steelhead No Data
Coho 8,800 Monterey Bay Noyo River

Steelhead No Data
Coho 9,540 Monterey Bay Noyo River

Steelhead 17,040
Coho No Data

pajaro River Mad Rive::-

1982 Steelhead 20,385
22,650

Coho No Data

San Lorenzo River
pajaro R.

Mad River
Mad River

No Data

1984 Steelhead 13,500
26,625
4,900
3,260

41,277
12,375
7,500
8,200

17,000
Coho 17,160

San Lorenzo River Ca~el River
San Lorenzo River Russian River
Big Creek Ca~el River
Big Creek Scot~ Creek
Carmel River Ca~el River
Soquel Creek Ca~el River
Soquel Creek Russian River
pajaro River Tribs. Car=el River
parjaro River Russian River
San Lorenzo River .Russian River

1985 Steelhead 24,586
3,835
9,604
6,750
5,145
5,635

Coho 428

Russian River
Scot"':. Creek
Russian River
Russian River
Russian River
Russian River
Scott Creek

San Lorenzo River
Big Creek
Soquel Creek
pajaro River
Uvas creek
Arroyo Seco River
Big Creek

1986 Steelhead 28,900
9,200
6,000
7,800
5,200
7,000

12,500

Scott Creek
Scott Creek
Scott Creek
Scott Creek
Scott Creek
Scott Creek
Scott Creek

San Lorenzo River
Big Creek
Soquel Creek
Uvas Creek
Llagas Creek
Corralitos Creek
Arroyo Seco River
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(cont. Table 4)

1986 Coho 15,860 San Lorenzo River Noyo River

1987 Steelhead 53,890
9,212

21,450
28,600
5,200

Coho No Plants

Scott
Scott
Scott
Scott
Scott

San Lorenzo River
Big Creek
Soquel Creek
pajaro River
Arroyo Seco River

1988 Steelhead 35,746
1,000

17,970
5,700

10,840
5,000
3,000

12,040
4,500

Coho 20,822
5,997
2,450

Scott.
Scott
Scott
Scot:.t
Scott
Scott
Scott
Scott
Scott
Noyo R
Scott
Scot:.t

San Lorenzo River
Scott Creek
Soquel Creek
pajaro River
Uvas Creek
Corralitos Creek
Browns Creek
Branciforte Creek
Salinas River
San Lorenzo River
San Lorenzo River
Scott Creek

Scott Creek
Scott Creek
Scott Creek
Scott Creek
Scott Creek
Noyo River
Scott Creek

1989 Steelhead 37,245
4,930
1,000

11,620
14,700

Coho 25,362
2,756

San Lorenzo River
Scott Creek
Sempervirons Res.
Soquel Creek
pajaro River
San Lorenzo River
Scott Creek

San Lorenzo R.
Scott Creek
Scott Creek
Scott Creek
San Lorenzo R.
Scott Creek
San Lorenzo R.
prairie Creek
Scott Creek

1990 Steelhead 53,645
8,715
7,611
1,000

14,710
5,590

19,866
Coho 34,500

6,552

San Lorenzo River
San Lorenzo River
Scott Creek
Sempervirons Res.
Soquel Creek
Soquel Creek
pajaro River
San Lorenzo River
Scott Creek

San Lorenzo R.
Scott Creek
Scott Creek
San Lorenzo R.
San Lorenzo R.
San Lorenzo R.
San Lorenzo R.
Car:nel River

steelhead 47,112
19,048

9,745
18,080
11,150

6,650
15,345
16,955

1991 San Lorenzo River
San Lorenzo River
Scott Creek
Soquel Creek
pajaro River
Corralitos Creek
Salinas River
Carmel River
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(cant.

Table 4)

1991 Coho 19,880
5,040
5,460

San Lorenzo Rivel:"
San Lorenzo Ri vel:"
Scott Creek

San Lorenzo R.
Scott Creek
Scott~ Creek

1992 Steelhead 60,861
7,502

11,648
10,509

7,728
230
506

5,115
828

10,090
102,777

Coho 1,872

San Lorenzo River San Lorenzo R.
Scott Creek Scott. Creek
Soquel Creek San Lorenzo R.
pajaro River San Lorenzo R.
Uvas Creek San Lorenzo R.
Tar C::-eek San Lorenzo R.
Little Arthur Creek San Lorenzo R.
Corralitos C::-eek San Lorenzo R.
Pescadero Creek San Lorenzo R.
Salinas River San Lorenzo R.
Carmel River Ca~el River
San Lorenzo River San Lorenzo R.

1993 Steelhead 34,377
3,360

10,070
12,224

4,770
5,970
3,350
1,241
1,095
6,570
2,940
8,020
9,812

Coho 11,808
1,860

San Lorenzo River San Lorenzo R.
San Lorenzo River Scott Creek
Scott Creek Scott ,Creek
Soquel Creek Scott Creek
pajaro River San Lorenzo R.
Uvas Creek San Lorenzo R.
Bean Creek San Lorenzo R.
Little ~~ur Creek San Lorenzo R.
Bodfish Creek San Lorenzo R.
Corralitos Creek Scott Creek
San Vicente Creek Scott Creek
Arroyo Seco River San Lorenzo R.
Ca~el River Carmel River
San Lorenzo River San Lorenzo R.
Scott Creek Scott Creek
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