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Foreword

We originally intended to obtain much qf the information for this report
by using a questionnaire that required a semi-quantitative knowledge of |
particular populations. It quickly became apparent, however, -that.. few peof:le,
if anyone, had encugh in.format.ion to provide the data requested. Our |
subsequent experience in preparing thi.é report was that data on wild coho
salmon populations are very limited. This was more or less expected because
coho salmon are dispersed among many small and sometimes inaccessible
drainagees but the extreme paucity of knowledge concerning coho salmon in
 many areas was surprising. As & result, much of this report is based on
personal communications of .very qualitative data from persons associated w{th
particular streams. These contacts and sources of unpublicshed data are listed

after the references.
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Executive Summary

Anecdotal evidence and a few publications have indicated that coho
salmon populations have suffered major declines in California i::ut quantitative
evidence for this decline is largely lacking. We reviewed the lim_it':ec'_l‘.data
availabie, much of it from ufxpublished sources, and found that wild stocks of
coho have declined or .disappeared from all waters for which data is avai]gble.

We found records of the historic occurence of coho galmon in 582
streams, from ‘the Smith River near the Oregon border to-the Big Sur River on
the central coast. No recent records were .Jocated on the presence or sbsence
of fish in 58% of these streams. Of the streams for which we could find data’
from recent surveys, 54% still contained coho salmon and 46% did not. The
status of cohe =slmon populatic;ns is best understood from Mendocino County
southwards because of the historic importance of coho salmon in these streams
compared to chinook salmon, concern for the effects of urbar;ization, and
presence of agency fisheries bioclogists and others who have been concerned
about the status of coho salmon. Generally, the farther south 2 stream is
located, the more likely it is to have lost its coho population. In Del ﬁbrte
County, 45% of the étream_s for which we have relisble records have lost their
coho populations, mainly in the Klamath-Trinity system. In Humboldt County,
this drops to 31%, rising to 41% in Mendocino County, and 86X in Sonoma
County. For stireams south- of Sonoma County, the figure is 56% but this is
probably low as it does not include streams from the Sacramento drainage and
includes streams with extremely low populations that ;.re enhanced by |
hatchery production. Early accounts indicate that the Sacramento drainage .

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

before any good records were k.ept.
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Historically, estimates of state-wide coho salmon abundance were simply
guesses made by fisheries managers, presumably based on limitgd catch
statistice, hatchery records, and peréona.l observations of runs in various
streams, | Iﬁ the 1940s, there were assumed to be about 1 million t;‘oho salmon
spawning in the state, which droﬁped to about 100,000 fish in the 1360s. In
the 1980s, the total wae estimated to sverage around 33,500. ﬁnfortunat.ely,
there is no way to test the reliability of these estimates and they should best
be regarded as "ba]l—p#rk" or "order of magnitude" estimstes. Using the data
available and g'uesées for streams without data (based on assumptions t}iat
shouid have resulted in overestimates of fish numbers), we estimated that the -
total number of adult coho .salmon entering California streama‘in tﬁe lagt 3-5
vears has averaged sbout 31,006 fish per. vear. However, fish from hatchery
populations make up 57% of this total and many other populations probably
contsin at least some fish of recent hatchery ancestry. '

- Probably the Ia.fgest concentration of wild fish (little or no hatéhery
influence} occurs in the South Fork of the Eel River drainage, which we
estimated to have runs of around 1,300 fish, although recent (1990) surveys
indicate that this estimate may be too high by a féctor of 2-3. We would
consider 5,000-7,000 naturally spawned coho adults returning to California’s
streams each year since 1887 to be & realistic assessment of the state’s coho -
populations outside of hatcheries. 'fhis estimate is further reduced when '
"natural” stocks containing fish of recent hé.tchery ancestry afe excluded.
There are now probably less than 5,000 wild coho seimon spawning in
Cali_fornia each year. Many of these fish are in poﬁulations that contain leas_
than 100 individuals, which is quite likely below the minimum populatién size

wamiiinad tn nraearve the sanetic inteerity of the stock and buffer it against
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natural enﬁronmental disasters. There is every reason to think, therefores,
that California’s coho populations are continuing to:decline, even if hatchery
stocks are counted in the total. Populations today are probably less than 1%
of what they were in the 1940g and there has probably been at 1ejast a 70%
decline since the 1960s.

The general reasons for the decline of coho salmon .in California are
many end well known: poor land use practices, especially related to logging
and urbanizﬁtion, that alter streams and are exacerf:ated by floode and
drought; ﬁlteration ‘of the genetic integrity.of wild stocks through planting of
hatchery fish from distant locations; introduced diseases; over harvest;
climatic change etc. prevgr, the problems have not been well defined for
individual drainages, which is where management efforts must be focussed.
Management goals put forward by the California Depé.rtment of Fish and Game
could reverse the trends i.f_ properly implemented but this will require 2 major
effort involving increased funding, considerable interagency cooperation, and
development of an extensive monitoring program.

‘The challenges of managing such a diffuse resource as coho salmon are
considerable but if we do not start reversing the population declines soon, we
are likely to lose the scuthernmost poPuiations of this species, a unique
genetic, aesthetic, and _ecdnomic resource. Coho salmon in California prqbably
qualify for listing as a threatened species under state law and a number of
populatione may qualify for listing as threatened or endangered under federal
law. We recommend, however, that state-wide listing be postponed provide&
immediate efforts are made to reverse the decline, to see if cooperative rathef:'
than coercive methods can be made to work to protect the épecies. We do

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

genetically pure population.
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Introduction

Populations of anadromous fishes in California have generally declined in
recent years, as indicated by decreased catches in both commercia_l and sport
fisheries (Lufkin 1991). Coho salmon are caught in both sport and commercial
fisheries but are especially important in the sport catch. In the 1880s
California’s combined commercial and sport catch averagedBS,OOO fish annuzally
of which 30,200 were caught in the sport fishery {Sheehan 1991). However,
90% of these fish probably originated in Oregon (zee belovfr}. There is
widespread agreement smong experts familiar with coho salmon that wild stocks
in California have declined significantly in recent years but the extent of the’
decline is unknown, in part because the species is divided into many amali
populations few of which are monitored clogely, if at all. Moyle et al. (1988)
listed coho sailmon as a species of special concern in California. They
classified coho salinon as a Class 3 species, mezaning it ig an uncommon species
throughout much of its natursl range, but formerly more sbundant, with
pockets of abundance within its range. Recently, the American Fisheries
Society listed 214 native naturally spawning stocks of ana&romoua salmonids
that are declining and rated their risk of extinction in the near future
(Nehlsen et al. 1991), California cohc populations south of San Francisco Bay
were ratt.ad at a high risk of extinction, populations north of San Francisco
Bay were at moderate risk of extinction, except Klamath populations whi-ch'
were clasgified as special concern (declining but in no immediate danger). A
recent estimate places the present populatioﬁ of coho salmon at one-third of
its size 25 years ago. In the 1980s the average annual run of spawners was
estimated at 33,500 fish (Sheehan 1991). This is less thé.n .the 40,000 fish

estimated to use the Eel River alone as late as the 19602 (U.S. Heritage
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Conservation and Recreation Service 1880). An earlier estimate placed the
California run at 100,000 fish, representing =2 .decline of 80-90% from levels in
the 1940; {California Advisory Committee on Salmon and Steelhead Trout 1988),
An unpublished tagging study {citea in Baker and Reynoldé 1886}

indicates that the majority of the California ocean catch actuaily originates in
Oregon with Columbia River fish appearing to be the largest component of the
catch. In 1977, over 80% of the coho 'anmon released along the Pacific coast
were relessed into the Columbia River (Scarnec;chia and Wegner 1880).
Northern California fish make up only about 10X of the California ocean catch.
Tagging experiments conducted in 1971 mdicated that 6 to 7% of California
native stocks were taken in Oregon and Washington while exotic stocks (Alsea
River, Oregon and Klaskanine River, Washington}, released from California
hatcheries, were taken st the rate of 20%. Of the total ocean recoveries; 25%
of the native fish planted were taken but only 13% of marked exotics (Jensen
1971). A recent study in Oregon indicated that 754 of the coho éught off the
Oregon coast in 1877 were released from hatcheries as smolts (Scarnecchia and
Wagner 1980). The percentage of California fish produced_in hatcheries may
be even higher given the present low productivity of natural populstions,
For example, it has been noted that production of cdho salmon on the central
Mendocino County coast centers around the Noyo River which is stocked with
| hatchery raised fish. The number of coho salmon utilizing Mendocine County
streams declines both north and south of the Noyoc River (W. Jones, pers.
comm. ).

This report summarizes published and unpurblished information coficerning '

" the distribution and status of coho salmon in Californis.
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11
Life History

The life history of coho salmon is well known (Shapovalov and Taft 1954,
Hassler 1987). In California, coho salmon spewn in coastal streams ranging in
size from the Klamath River to small coastal streams such as Scott'_and Waddell
Creeks, tributaries to Monterey Bay. The streams in #nd aroﬁnd Monterey Bay
support the southernmost populations of the species. The juveniles spend one
year in freshwsater, wh_ere they require cold water (10-15°C), deep pools and
abundant instream cover, especially fallen trees. Such streams are t'y'pically
associated with heavily forested areas. The juveniles then migrste to the ses,
where they spend the next two growing seasons, and return to spawn as
three-year olda, except for .some proportion of the males which return after
two vears {termed grilse). Althéugh coho =almon are remarkﬁbly flexible in
their life history, there seem to be two basic strategies: short-run populations
which utilize the smaller coastal streams and long;run coho that may migrate
congidersble distances (up to 100~200 kilometers) to utilize tributaries of the
large’ coastal rivers.

Since hatchery-raised coho salmon constitute a significant portioﬁ of the
population in some streams, coho salmon populations can be divided into three
stock types: wild stocks are populations which have few or no hatchery-
raised fish in their ancestry; natural stocks are populationé which have
included a large proportion of hatchery fish at‘some time but are the progeny
of fish that have spawned nsturally; hatchery stocks are populations which
include large numbers of hatchery fish every year and show little evidence of

successful natural reproduction.
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Distribution and Status

In California, coho salmon spawn in streams from the northern part of
Monterey Bay, Santa Crug Céunty, north to the Oregon border (Fry 1973).
The éouthernmost record of ocean distribution is an individual cag:;ght by a
sportfisherman on June 20, 1937 near the Los Coronados Ialﬁnds {Scofield
1§37). The southernmost stream where juveniles have been captured or
spawning nq_tgd is the Big Sur River, Monterey County (H.assler 1988).°
However, the aouthermn;:ast naturally spawning populations at the present time.
are in Scott _énd Waddell Creekts, about §0 miles to the ncrt.h. Streams which
support & popul'ati'on of coho salmon or have done so in the past are listed in’
Table 1. For some streams, specific numbers of fish present are noted in the
text or in the Appendix. The ;::ast. and present status of various populations
are discussed below following the discussion of hatchery populations.

ﬁatchery Populations

Long-run coho salmon stocks are now dominated by hatchery production,
except in the Eel River. A number of short~run populstions also feceive
regular plants ‘of hatchery fish. The hatchery stocks used to maintain these
populations have, without exception, included fish from outside the river
system and often from outside California. These same hatchery stocks are elso
used to reestablish extirp.ated populations or supplement populations at low
levels of abundance. The records of each hatchery are reviewed below. Also
included is the Noyo River egg taking station.

Klamath River: Iron Gate Hatchervy

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

from published hatichery records). Subsequent to an intensive stocking
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‘ 13
program begun in 1966, adult returns to the hatchery ex;:.eeded 2,000 fish on

several occasions most recently in 1987 (Hiser 19917), although num_bers have
typi@y rgnged from 500 to 1,500 fish. The intensive stocking of hatchery-
raised coho salmon began with the importation of eggs from the _C:asqade River,
Oregon, which were hatched and relgased as yesarlings in 1966, Additional
stockings of Cascade River stock occurred in 1967 and 1969.‘ Thus, though
the hatchery has been able to produce substantial return;s of adult fish, it -
has done so with what is basically an exotic sto-cl-: of fish.

Trinity River: Trinity River Hatchery -

The Trinity River Hatchery has slso been successful in establishing 2
run of coho‘sa.lmon which has continued to increase in size (Fig. 2, data from
published hatchery records). 'Adult returns rarely exceeded 1,000 fish
previous to 1971 but have done so consistently since then. Returns exceeded
5,000 coho.in 1973, and 1984-1988. Returns exceeded 10,000 ccho in 1988 and
20,000 in 1987. Like the Iron Gate stock, the Trinity River stock is also
primarily of exotic origin. Eel River stock were planted in 1964, the first year
significant plants occurred, followed by plants of Cascade River, Oregon stocks
in 1966, 1967 and 1969, Fish of Noyo River, California stock were planted
along with Cascade River fish in 1969 and Alsea River, Oregon stock were
planted in 1970. Besides the fish returning to the hatchery, significant
numbers of fish, estimated at 40% of adult escapement, apa#'n naturally in the-
Trinity River, primarily in the area between Lewiston Dam and Douglas City
(Rogers 1973). Downstiream migrant coho szlmon, not of hatchery origin, have
also been captured in the Trinity River (Healey 1973), indicating that naturall
spawning still occurs in the Trinity River. However, the rélative contribution

of wild and hatchery stocks to this natural production is unknown.
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Mad River: Mad River Hatchervy

The Mad River Hatchery has been less successful than the Elamath
system facilities at establigshing a run of c.oho salmon to the batchery (Fig. 3,
data from publia‘hed hatchery records). Adult returns have ﬂuctl;ated, never
exceeding 2,000 figsh and seldom exceeding 1,000 {2 of 18 years), The Mad
Ri;.rer Hatchery stock has the most diverse heritage of eny in Caiiforn.ia.
Planting Eegan in 1970 with fish f.x:om the Noyc River. Noyo R‘ivex- fish were
planted in 7 subsequent years. ﬁlamath River fish (derived from Cascade
River stocks) were planted in 1981, 1982, 1986, and 1987. Trinity River fish
(derived from exotic stocks) were planted in 1971. Kiaskanine River, Oregon
stock was planted in 1973.. Trask River, Oregon stock was planted in 1972.
Soos River, Oregon and Sandy River, Oregon stocks were planted in 1978 end
1979, respectively. Finally, fish from Prairie Creek (Redwood Creek drainage,
California) were planted in 1987 and 1989. - ;

Russgian River: Warm Springg Hatchery

Similar to Mad River Hatchery, the Warm Springs Batchery hg not
established a consistent run of coho salmon since it began planting fish in
1980 (Fig. 4, data from published hatt.;.I.l;‘ry records). Adult returns have
varied fron-a just below 1,000 fish to 0 fi:ah. The Warm Springs Hatchery stock
is derived from_t.he Iron Gate Hatchery (derived from Cascade River stock),
Noyo River, Hollowtree Creek, and Prairie Creek.stocks.

Noyo River Egg 'I‘.aking Station

The Noyo River egg taking station began operations in 1962 with the
purpose of establishing a supply of California stock eggs for enhantement of‘
depleted coho salmon stocks and hatchery production. The station is located

on the South Fork Noyo River. The number of fish trapped at the weir varied
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15
between about 1,500 and slightly over 3,000 coho during the period 1964 to

1976 (Fig. 5, data from published records). Returns then declined during the
period 1977 to 1986, exceeding 1,500 fish only in 1981. In 1987, the adﬁlt
population was over 2,500. Depending on the size of the run, a nt;;n]:er of
fish are passed over the dam to spawn naturally. The river is also routinely
planted with fish hatched from Noyo River eggs and ramised to yearling size at
various hatchery facilities. These plants began in 1964, Significant n?tura.l
gpawning takes place in the South Fork Noyo River below the étation and in
Kaas Creek the first tributary below the station l(Nielaen 1991). The genetic
heritage of these spawners is unknown. The station has been very successful’
at supplying eggs as can be. seen from the planting of _Noyo River fish at the
above hatcheries. Noyo River stock has also been planted in & number of
coasta] sireams. |

Preirie Creek Hatchery '

. Prairie Creek Hatchery did not have facilities for capturing returniﬁg
adult fish until 1972 (S. Sanders, pers. comm.}). Since records of hatchery
returns have been kept, the run has generslly exceeded 100 fish and there
appears to be an increasing trend in the population with a2 maximum of 1,799
coho in 1988, Returns have declined in subeecjuent yvears with 682 in 1989
and 186 in 1990 (as of 23 Januery 1991) (Fig. 6, S. Sanders, unpubl. data).
The main problem for the Prairie Creek population appears to be insufficient
flow for fish to make it upstream to the hatchery (S. Sanders, pers. comm.}.
The yesre from 1975 to 1977 were particularly poor years for adult returns to
the stream. Prairie Creek coho salmon now tend to return later in the season
than previously. Most adults now return in January or Feb.ruary. Most

adults trapped in the haichery are returning planted fish, few naturally
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produced fish are found. In the early 1970s, stray coho of Columbia River
atock were commonly captured but ére now ra.fe in Prairie Creek. In most
years Prairie Creek stock is planted but some exotic stocks have also been
planted. Exotic etocks include Scoe River, Oregbn (1978}, Sandy lfx;iver,

Washington (1979}, Klamath Ri.ver, California (derived from Cascade River

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

Wild Populations

There is' very little data available on _the status of wild populations of
coho salmon. The little information that. is available suggests that wild stocks
are at very low levels. The commercial troll catch of coho salmon declined
drastically in the late 1970s despite continued high levels of planting of
hatchery fish (Fig. 7). Because hatchery returns were increasing or
fluctuating in no specific direction at this time, it is likely that wild fish had
been providing a significant portion of the fish being ﬁarvested and that
those populations were declining. The ccho salmon in i:he California catch
consist of both salmon produced in Californis streams and hatcheries and
those produced in Oregon (_Hassler 1987). Incressee in hatcher; production
are believed to be the major factor reéulting in the increased catcheq of the
60s and 70s. The bulk of fish produced by California waters are harvested
there. The coho salmon count at Benbow Dam on the South Fork Eel Riw‘rer
showed ‘a gradual but steady decline from the 19;}08 to middle 1970s when no
fish were counted (Fig. 8). In contrast, the population in the Mad River
fluctuated at a low level through the early 1960s and no declining trend was
ever apparent (Fig. 8). However, the coho populstion was r;ever as large as

that in the South Fork Eel River. Counts at Waddell Creek, Santa Cruz
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County, from the 1930-1931 season tc the 1839-1940 season, before the period

of decline, tended to fluctuaté without an overall trend, thoué;h the time span
of the study was short (Fig. 10){Shapovaiov and Taft 1954).

Data for a number of individual streams aré presented below', Ve
primarily address streams for which we have éomé recent dats or a
congiderable amount of historical data. A numbex; pf stresms for which little
dats e:;i_sﬁed are listed in Table 1 along with the more weil known streams.
Any data for the former less known streams are included in the Appendix. -
The Appendix also includes some additional data for some of the streams
discussed in the text.
Smith River
West Branch Mill Creek

A study section 1.7 miles long has been surveyed onée a week from
November through February since 1980 (Waldvogel 1988). The primary purpose
of the study wag to document chinook salmon escapement but coho salmon ‘
were also present. The Smith River system does not support a large run of
~ coho salmon (Weldvogel 1988). The number of coho salmon counted each year
starting with the 1980 season was 11, 2, 4, 3, 6, 28, 11, 27, 5, and 13. No coho
were counted in the 1990-1991 season as of 24 Jamiary 1891 (J. Waldvogel,
pers. comm.}). The run of 27 figh counted in 1987 included 14 fish planted
from the Rowdy Cree.k Hatchery (Rowdy Creek, Smith Rivef}. Thes.e fish were
counted from 16 December 1987 to 4 January 1988. The remsainder of the fish
were of wild origin and were observed later in the season (13 January 1988 to
2 Februa.rx 1988). The hatchery fish were returning aduits from =a ﬁlant of
22,000 smoits planted two years earlier. A large return to t..he ‘hatchery was

expected in 1987 but did not occur. The presence of the fish in Mill Creek,
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upsetream of Rowdy Creek, suggests that s substantial amount of straying took

place. Historical counts of adults were not found for Mill Creek; however,
Hallock et al. .‘(1952) seined a total of GO,GOZ_juvenﬂes .f.rv:m:lf Mill Creek in 1951,
indicating that the stream has supported a substantial population _'Qf coho
salmon in the past.
Elsmath River

Data on wild coho salmon in the Klamath River are somewhat limited.
Snyder (1831) indicated that cobho salmon wefe sbundant in the lower river,
but that there was little interest in the population because chinocock salmon
were so much larger and more abundant. Snyder (1931) recorded & tot.;al
catch by the commercial gill-net fisheryl of. 11,162 coho saimon (83,836‘pounc'is}
in the time period of September 20, 1919 to 22 October, 1919. Gibbe and
Kimsey (1955) estimated an annual catch of .1,187 coho salmon by the sport
fishery in 1951. The estimated sport catch in the .Iower Klamath in 1954 was
4,000 fish {McCormick 1958). Coots (1957a)} states that a small run of ccho
salmon spawned in Fall Creek {about 200 miles from the sea), now above Iron
Gate Dam. Three bundred ten coho salmon were counted at the Shasta River
counting racks from 13 to 31 October 1957 (175 miles from the sea)(Coots
1958a). However, none were counted in 1955 during the trapping period of 24
August 1955 to 8 Novembe_r 1955 (Coots 1957b). At Klamathon racks {187 miles
from the seam), Bryant (1923) described coho salmon as being abundant, but
stated that eggs were only taken from chinook salmon. Snyder (1931)
reported a count of 285 co};o salmon (269 males and 26 females) at Klemathon
Racks in 1925. Coots (1958b) reported no coho salmon at the racks in 1956. '
The sporadic nature of these counts mﬁy have resulted frcn;n variable use of

- Fem mmmr el fram o wvaar A vear hut more likEIY reflected
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differences in ﬁzigration times which determined wh.ether figh arrived when the
facilities were operating. Recent dats from the mainstem Klamath River
indicate substanltia.l numbers of fish. Tuss et al. (1988) and Kisanuki et al.
(1991) monitored the Native American gill net fishery on the Eoopa, Valley
Reservation and documented the capture of 588 coho ealmon in 1988 and 525 in
1989. The proportions of wild and hatchery figsh in the catch was unknown,
though some tagged fish were cagght in both years. At present, hatchery
production from Iron Gate and Trinity hatcheries is considered the source of -
most of the Klamath River ¢coho run snd natural répawm'ng is believed to be
minor (Klamath Fishery Management Council 1991).

In the Trinity River, coho salmon have been reported as spawning in
the mainstem Trinity River, Sov.;th Fork Trinity Hivef, and the tributaries.
The upstream 1umt in the mainstem has been reportied as Lewiston (personal
communications by Smith and Sharp, cited in Fredericksen, Eamine' and
Associates, Inc. 1980). From the 1958-1959 season to the 1962-1963 geason,
egcapement of wild fish at Lewiston ranged from 7 to 583 fish, mean =
228)(data from published records). In 1970, Rogers (1873} estimated a
spawning population of 2,098 fish in the mainst.e:; below Trinity hatchery,
though all or most of these fish were probably hatchery returns. Healey (1973)
captured downstream migrant yearlings in the Trinity River that were likely
spawned in the river, but the genetic heritage-of these fish is unknown.
Juvenile coho salmon were not trapped from the South Fork Trinity River
indicating that any wild stock may be very depleted or gone (Healey 1973).
Historical data on the abundance of coho selmon in the tributaries is minimal.
Coho salmon have been reported from 113 tributary Btreams‘ in the Klamath-

Trinity River drainage (Table 1). Streams where quantitative data exist are
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jscussed below.

‘Klamath River tributaries

No relisble records appear to exist on the contribution of lower Klamath
'}tributaries to the i:roduction of coho salmon but it probably was ]:;igh. Recent
T;.\.rork has included elect.rcfishing' during the rearing period and outmigrant
‘trapping. Many of the lower tributary streams have been degraded by
various land use practices such as logging and'roat:lbuilding {(T. Kisanuki,
;)ers. comm.}. Their production of all salmonid epecies has probably been
rreduced from historic levels but the degree of decline iz difficuilt to assess.
Also, flows in many of the tributary streams have been low during the recent ’
:drought period (1986-present) and carrri.ﬁg capacity of the stresme appears to
be reduced accordingly (T. Kisanuki, pers. comm.). Data from individual
streams are presented below. Recent surveml';x failed to find coho salmon in

Tully Creek and Pine Creek in 1989 and outmigrants were nct captured from

Pecwan Creek, though juveniles were found in previous yeers (T. Kisanuki,
pers. comm.). Hoppaw Creek has produced cobo in the past with the number

of juveniles rescued ranging from 60 to 1,153 (Shapovalov 1940, 1541, Murphy

1951, Kimsey 1952, 1953). Recent records were not found for this stream.
Small tributary streams in the middle and upper reaches of the Klamath

River still support 'cohq salmon and many of the populations mey be wild.

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

below). Of the larger tributary systems the Scott Rivez; prob:ably holds the |
largest number of wild fish. The Salmon River probably has few or no cohe
salmon (J. West, pers. comm.). )

Hunter Creek

Fish rescue operations in Hunter Creek (fish seined out of cutoff pools
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etc. and returned to flowing water) accounted for 152 to 25,226 juvenile coho
salmon from 1839 to 1945 (Shapovalov 1940, 1941, 1942, 1944, 1945a, 1945b,
1949). Rescue numbers varied from 535 to §,641 duriné 1950 to 1952 (Murphy
1951, Eimsey 1952, Hallock et al. 1952, Kimsey 1953). It should be.‘noted at
this point that the fish rescue records only apply to streams where significant
stranding of fish in side pools of perenniml streams occurs or fish become
trapped in pools of downstream sections £hat become intermittent during the
summer. The numbers thus represent minimum values since fish in upstream,.
flowing areas would not be =sampled. -

Two tributaries to Hunter Crf.;ek also produced aignificant numbers of
coho juveniles. High Prairie Creek accounted for 380 to 3,537 cobo juveniles
from 1960 to 1952. Ten thousand juveniles were rescued from Mynot Creek in
1540 (Shapoxfalov 1941) and 1,274 were rescued in 1952 (Kimsey 1983).

During the Spring of 1989 outmigrant trapping accounted for 1 coho
salmon captured during 1 of 9 overnight trapping periods.
Turwar Creek |

Turwar Creek has also accounted for significant numbers with values
renging from 318 to 13,685 (Shapovalovy 1940, 1841, 1942, 1944, 1945_&, 1945h,
Murphy 1951, Kimsey 1952, Hallock et al. 1952, Eimsey 1953). During 15 nights
of cutmigrant trapping in 1989, coﬁo salmon were caught on 7 nights. The
total number of ccho captured wes 37 fish (T. Kisenuki, pers. comm.). -
McGarvey Creek

McGarvey Creek was electrofished i.n August 1988 and 1989 to determine
pbpulations of ¢oho éalmon and steelhead (D. McLeod, unpubl. data).’ This
effort represents the beginning of an annual survey of an .index section on

McGarvey Creek. Within the 42.4 m reach surveyed the estimated nunmber of
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coho salmon was 0,30 f:'ush/m2 {0.90 cono/m) in 1988. No coho salmon were |
captured in 1989. Biomass was 0.94 g/mz inn 1988. The site was not sampled in
1860 due to budgetary constraints. The mean of these t";JO yearé is well below
the mean for Mendocino County coho gelmon streams (0.41 fiah/mz,iw...Jonee,
unpubl, data). Hallock et al. (1552) seined 220 juvenile cohjo from McGarvey
Creek in 1951, |
Tarup Creek

Historical data for Tarup Creek were.not found. Two coho saimon
outmigrants were captured during 1 of 6 overnight trapping periods in 1989
(T. Kisanuki, pers. comm.}.

Ah Pah Creek

Historical data for Ah Pah Creek were not found. A total of 7 coho
salmon were caught during 5 of 12 overnight tfapping periods in 1989 ('I‘l.
Eiganuki, pers. comm.). The South Fork of.Ah Pah Creek was electirofished in
August 1988 and 1989 to determine populstions of coho salmon and steelhead
(D. Mcleod, unpubl, aata). This effort represented the beginning of an annuai
survey of index sections along the North coasf. Within the 33.4 m reach
surveyed the estimated number of coho salmon was 0.31 fish/mz {0.63 coho/m}
in 1988 and 0.72 f.:'uah/m2 (1.74 coho/m) in 1988. Biomass was 1.20 g'/mz in 1988
and 3.4-'?g/mz in 1989. The site was not sampled in 1990 due to budgetary
conétraints. These values compare fasvorably with densities found in
Mendocino County coho etreams (W. Jones, ﬁnpﬁbl. data, see below).

The relatively low numbers of outmigrants caught in 1989 compared to
the density of juveniles noted during electrofishing in 1988, highli¢hts the
fact that-sporadic trapping is best used to establish preseﬁce rather than

abundance.
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3ear Creek

Bear Creek waa trapped for outmigrants during 6 overnight f.rapping
neriods in 1988. A total of 3 coho were captured during 2 of the 6 trapping
periods (T. Kisanuki, pers. comm.). . '
Tectah Creek |

A total of & coho salmon were captured from Tectah Creek during 2 of
11 overnight trapping periods in 198¢ (T. Kisanuki, pers. comm.). Comparative
data were not available for this stream.

Roach Creek

Outmigrant trapping was conducted on Roach Creek for 8 overnight
periods in 1989. A total of 2 coho salmon were captured, each on a separate

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

stream.
Irving Crezk ' :

Irving Creek was surveyed in December 1988 (A. Olson, unpubl, data).
No adult coho salmon were observed. N§ redds were seen; however, some ccho
gsalmon fry were observed.. No hatchery plants of coho salmon have occurred
in recent years. Coho salmon have nc;t previously been reported from this
stream in the published Yterature.
independence Creek

This stream was surveyed in 1990 (A. Olson, unpubl. data). One redd
identified as a coho ealmon redd wae observed. ﬁo adult or juvenile fish were

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

questionable.

Elk Creek

Elk Creek and its tributaries Fast Fork Elk Creek, Cougar Creek and
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Mill Creek were surveyed in 1988 (A. Olson, unpubl. data). Eleven coho salmon

were obeserved in the mainstem of Elk Creek and 4 fish were seen in East
Fork Elk Creek. Mainstem Elk Creek was surveyed in 1989 and 1980 and
fewer than 10 coho were seen in both yemrs. Juveniles were present in all

yvears in the mainstem but were not seen in the tributaries. Juvenile density
ranged from 0 to 0.142 fiah/mz, depending on the habitat type. These
densities are rathe;‘,low,compa.red to densities in Mendocino County gsireams
(W. Jones,. unpubl. data). Elk Creek received plants of coho galmon from 1986.
to 1988. The Bize and location of the juveniles during the sbove studies
indicated that naturally spawned fish were observed (A. Olson, pers. com;n.).
It is unknown whether the .adults observed were wild fish, the result of
hatchery plants or naturaﬂy'spéwned from previously planted fish.
Indian Creek

Indian Creek and its tributaries, Mill Creek and Eaet Fork Indian Creek,
were surveye& for adults, redds, and juveniles in 1987 (A. Olson, unpubl.'
data}). Twenty-four adulte were counted in 1987, 14 in 1988, and less than 10
in 1989 and 1990. All adult fish were observed in the ma'instem.. Streams
were surveyed one or two times in December. Fry were present in the
meinstem and the tributaries in;:lic;ating that spawning was taking place in the
tribuiaries. Data on juvenile densities from the summer of 1989 indicated
densities ranging from 0 to 0.143. fish/m’. Indian Creek did receive plants of
coho salmon from Iron Gate Hatchery from 1986-1989; however, comparison of
the survey locations and size of fish seen with tb.e location of the plants and
size of the fish plgnted indicated that the surveyed fish were naturally

spewned (A. Olson, pers. comm.). Agsin, the densities of fish observed were
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China Creek

China Creek was surveyed twice in December 1988. Two adult f;'.sh and
one redd were observed (A. Olson, unpubl. data}, Cocho salmon fry were also
'present. China Creek has not been planted with hatchery fish ipfrecent
years.

Thompson Creek

This stream was surveyed twice in December 1988 (A. Olson, unpubl
data). Two adult coho zalmon and one redd was observed. Coho salmon fry .
were also present. There have been no recent plante of hatchery fish so the
fry were most likely naturally spawned.

Grider Creek

Grider Creek was surveyed for juvenile abundance in 1989 (A. Olson,
unpubl. data). A total of 32 juvenile salmon were observed. Coho salmon
densiiy ranged from 0 to 0.056 fish/mz, depending on the habitat type.
Redwood Creek |

Barly data on the Redwood Creek coho salmon-population is lacking.
Coho salmon were first reported in Redwood Creek by Snyder (1808). |
Juveniles have been captured or adults noted in Redwood Creek, ita major
tributary Prairie Creek, and several tributaries to Prairie Creek including
Litt..le Lost Man Creek, Loet'Man Creek, May Creek, Godwood Creek and Boyes
Creek during various fish rescue operaﬁions (fish rescue records) and other '
studies (Haliock et al 1§52, Figk et al. 1966). During a 1973 survey of
Redwoo;:i Creek the Bureau of Reclamsation estimated that 2,000 spawners
utilized the stream, though the criteria for that estimate were not dtated.

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

they attributed to poor logging practices. Poor land use in association with
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high flows in 1955, 1964, and 1965 resulted in pool filling and widening of the
channel. Fisk et al. (1966) classitied 68.5 of 84 miles of available habitat as
severely to moderately damaged. The total population of coho salmon may at,i]_ll
number more than 2,000 fish in some years but most of those fiéh_'occur in the
Prairie Creek eystem and probably are hatchery fish rather than wild fish (S.
Sanders, pers. comm. and D. Ande'raon, pers. comm.).

Pﬁi:ie Creek

As noted above, most of the coho in this stream sre probably hatt::herj- .
returns raf.her than wild fish. Older data indicate that a substantial wild coho
population existed at one time. Briggs (194S5) noted that Prairie Creek was
used extensively for spawu_iné by both coho and chinook?alﬂon and that coho
salmon outnumbered chincok saimon by about 6 to 1. He also estimeted from
61 to 171 juvenile coho salmon in a 300 yard section of Prairie Creek
(approximately 0.19 to 0.52 fish/m). Vgt — Ve :
Little Lost Man Creek

Little Lost Man Creek is a tributary to Prairie Creek which is part of
the Redwood Creek drainage. An index section was electrofished in August of
1988 and 1989 (D. McLeod, unpubl. data). Coho salmon were captured in both
years. In 1988 the density of cocho was 0.63 f’:i.:sh/mz a‘nd ‘density of biomass
was 1.57 g/mz. In 1989 the values were 0.82 fia-.'h/m2 end 1.82 g/mz. The. index
section was not ea.mpled' in 1990. This creek is in close prt:;x:imity to the
Prairie Creek Hatchery and some portion, if not the majorilty. of the adults
using the stream ére probably hatchery returns.
Godwood Creek - ‘

Burns (1971) condt;cted quantitative sampling on this .Pra'u'ie Creek

tributary from 1967 to 1969. Estimates of the coho salmon population were
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1186, '961 and 352 juveniles in 1.1 km, respectively. More recent data are not
available for this stream. If coho are still utilizing this stream, hatchery
returns probably contribute substantially to the population.
Mad River

Numbers of coho salmor; pessing over Sweasey Dam on the Mad River
fluctuated from 0 to 1,000 fish from 1938 to 1961. An exiremely high
population was counted in 1962 when over 3,500 fish passed over the dam.
C-ohnts in 1963 and 1964 dropped to 1,500 and less than 500 fish, respectively.
(Fig. 9). Counts at Mad Rivef hatchery, near Blue .Lake have fluctuated in
about the same range (500-1,000) from 1971 to 1988 (Fig. 3). Thus it appears
that cverall numbers have remained relatively steady though the relative
contribution of hatchery and wild fish to the population ie not known.
Besides the tributaries listed below, juvenile coho salmon have been captured
from Grassy Creek, Noisy Creek, and Camp Bauer Creek. '
Lindsay Creek

Lindsay Creek and its tributéry Squaw Creek have produced significant
numbers of coho salmon. Hallock et al. (1952) seined 10,663 and 6,810
juveniles from these streams in 1951, Murphy (1951) captured 11,672 juveniles
from Squew Creek in 1950 and Kimsey (1953) rescued 15853 juveniles from
Squaw Creek in 1952, We did not obtain more recent data for this siream.
Canon Creek

An index section of Canon Creek was electroshocked in August 1988 and
1989 (L. Preston, unpubl. data). The index section was 28 m long. Fieh
density was 0.2 and 0.5 fish/m2 in 1988 and 1989, respectively. Biomass

density was 0.8 and 0.2 g/m2, respectively.
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Humboldt Bay

Freshwater Creek has been the focus of much of ihe enhancement and
habitat restoration efforts of the Humboldt Fish Action Council which began
rearin.g coho and chinook szlmon fo.r enhancement of salmon popul_;tions in
Humboldt Bay tributaries in the early 1970s (Hull et &al. 1988). Efforts to use
native fish as an egg source had limited success between 1978 and 1982.
because only a temporary traé was available. These efforté were success.f_ul.
after the construction of a permanent weir-in 1983. Hull et al. (1989} noted
that runs at the beginnihg of their work were much reduced from historical
levels, though numbers were not available. Hallock et al, (1952) seined 8,642
Juveniles from Freshwater breek, 17,671 from Elk Creek, .and 14,243 from
Jacoby Creek indicating a substantial population in each stream. Total
escapement in the Freshwater Creek dfainage wag estimated at 454 coho salmon
in 1986/1987 and 834 coho salmon in 1987/1988. The estimated hatchery
contribution in these two seasons was estimated at 0% (no plants in 1985) and
68% (267 paturally spawned fish), reépectively. In 1991, enhanceh:ent efforts
will shift to chinook salmon because it is suapeéted that the. production of
coho salmon has reached a maximum (D. Hull, pe.ra. comm.). Initial enhancement
efforts used exotic stocks including fish from Alsea River, Oregon (1971/1972),
Trask River, Oregon (1972/1973), Trinity River, California (1974/1875 and
1977/1878), Skagit River Weshington (1976/1977), Soos River, Washington
(1978/1979}, Sendy River, Oregon (1979/1980), Noyo River, California (-1975/19_76,
1978/1979 and 1982/1983), Klamath River, California (1881/1982, 1982/1983,
1983/1984 and 1985/1986), and Minter River, Washington (1981/1982). Reliancé_
on exotic stocks has declined as populations have becomé es.tablis.hed in

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

5481
y



28

enhancement and habitat restoration efforts have been made on other
tributaries including Janes Creek, Jolly Giant Creek, jacob}; Creek, Cochran
Creek, Ryan creek, Elk River and Salmon Creek.
Eel River

The Eel River, especially the South Fork of the Eel River, .pro.bably
supports the Ls.rgest remaining wild populations in California. The most recent
official estimate place.:s the run =t 40,000 fish annusally (U.S."He;ritage
Consgervation and Reéreation Services 1980). Howev;er, this figure exceeds s
more recent estimated statewide coho population of 33,500 spawners {Sheehan
1991) At present, coho salmen are known to spawn mainly in the South Fork -
Eel River, primarily in th;;-. tributaries, upstream almost to the headwaters
above_the town of Branscomb.' In the mainstem Eel River, coho salmon are still
known to spawn in several small tributaries to Outlet Creek, including Willits,
Broaddue, and Baechtel Creeks (G. Flosi, unpubl. data, W. Jones, unpubl. data).
The Jower mainstem does not appear to be used as reé.ring habitat to any
gignificant degree (Murphy and DeWitt 1951). In the Van Duzen River, coho
salmon have been reported from a2 number of tributaries upstiream to Grizzly
Creek; however, dowﬁstream migrant trapping on the Va.nﬁl.Duzen River near
Carlotta in November 1967 and March to August 1968 (1-11 days per month)
did not capture any outmigrating juveniles. This indicates that the
populations may be relatively small. Coho salmon juveniles were recently
ca-ptured in small numbers from the mainstem Van Duzen River, Grizzly Creek,
and Cummings Creek (Brown and Moyle 1991).

Older records indicate that coho salmon were even more widaspread in

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

galmon have used Indian Creek (mainstem tributary above Outlet Creek) and
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several tributaries to Tomki Creek. During the 1946-1947 seascn, 47 ccho

salmon were recorded passing through the Van Arsdalé fish faci]ity.. 156.8
miles from the sea. They have not been recorded there since (Grass 1990).
The - Tomki Creek drainage has been intensively studied since 1986 and no coheo
sajmdn outmigrants have been captured or adulits observed (SEC 1990). There
are also records indicating the presence of coho salmon in Bluff Creel, &
tributary to the North Fork Eel Rivef, the Middle Fork Eel River, tributaries
to Middle Fork Eel River including Mill Creek, its tributary Grist Creek,
Rattlesnake Creek and Rock Creek, = tributary to the North Fork of the Mic;idle
Fork Eel River (Ta:ble 1), No outm:igra.nts were captured during trapping in
the Middle Fork Eel River during May to September 1958 (2-4 days per
month)(Pi:ckett 1576). T;hése‘ populations are extinct (ff. Jones .u.npubl. data-
and pers. comm., L. Brown, pers. obs.).
Outlet Creek (tributary to mainstem Eel River) o
Qutlet Cree.k is a tributary to the mainstem Eel River. Nielsen et al.
(1991) ¢onducted surveys on 8.1 miles of the mainstem and 34.8 miles of
tributary streams. The tributary streams surveyed were Baechtel Creek,
Bloody Run Creek, Broaddus Creek, Cherry Creek, Davia Creek, Haehl Creek,
Long Valley Creek, Dutch Henry Creek, Ryan Creek, Reeves Creek, Upper Little
Lake and Willite Creek. Al éxcept,_ Davis, Cherry, Dutch He:.u'y and Upper
Little Lake have beeﬁ reported to support coho salmon at some time (Table 1).
None of the streams surveyed were reported to have coho salmon during the
1989-1990 semson. Suiveys of juvenile fish have consistently indicated that
coho spawning has occurred in the recent past (W. Jones, unpubl.. data},
though residents of the area have noted a sharp decline in spawning in the

two years previous to the Nielsen et al.’s study (1987-1988 and 1988-1289).
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Adult fish have been detected in the system as recently as the 1988-
1989 seagons. Flosi (unpubl. data} reported the following counts. On the
mainstem Outlet Creek 1 live fish and 41 carcasses in 1987—1988 and 2
carcasses in 1988-1989, In Long Valley Creek, 2 carcasseas were seen in 1987~
1988 and 7 carcasses in 1988-1989. Juvenile coho salmon were present in Long
Valley Creek in good numbers in 1987 (Brown and Moyle 1991) and 1980 (L.
Brown, unpubl. data). Reeves Canyon Creek contained 3 live coho and 48
carcasses in 1987—1988 but none were counted in 1938-1989. Surveys of Ryan
Creek found 6 live coho and 10 carcasses during the 1987-1988 season and 2
carcasses during the 1988-19898 season. No juveniles were fo_und in Ryen
Creek in 1980 (W. Jones, pers. comm.). One carcass was fﬁund each semson ip
Willits Creek.. Coho were foun‘Ld in Broaddus Creek during lthe 1987«-1988
~ season only, with 23 live cobo and 1 carcass reported. Five carcasses were
counted in Haehl Creek during the 1987-198;3 .s';;ason. Baechtel Creek contained
3 carcasses in 1987-1988 and 4 carcasses in 1988-1989. ‘
South Fork Eel River _

As noted previously, ihe number coheo salmon counted at Benbow Dam
have declined to low levels since counts began in the 1930s (Fig. 8). In 1952,
Murphy (1952) suggested that the South Fork population was being held at a
low level through a strong relationship between spawning escapement and the
aduit populations in subsequent years. In other words, by increasing
escapement to the niaximum, more fish would be available for harvest. Murphy
suggested that commercial and sport fiching were the factors limiting the
population. ‘

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

from 19 December 1989 to 25 January 1990. The surveys inciluded three
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gsections of the mainstem Scuth Fork Eel River and several tributary systems.
The mairnstem sections were a lower section extending from Redwood Creek
near Redway to McCoy Creek, a middle section extending from MecCoy Creek to
Ten Mile Creek and an upper section from Ten Mile Creek to Windem Creek.
Carcasses were recovered from and live fish observed in the middle and upper
sections. Based on carcasses the estimated population was 11-23 coho galmon.
The estimate based on the live counts was 20-33 coho salmon. Flosi {unpubl.
data) reported both live coho adults mnd carcasses from the mainstem South
Fork Eel River during the 1987~1988 and 1988-1989 seasons, indicating that.'
some mainsiream spawning may occur in most years. Nielsen (pers. o&mm.') a_nd
Brown and Moyle (1991) have captured juvenile coho salmon from the mainstem
South Fork Eel River in its upper reaches. near anséombr Data_froﬁ ‘some
tributaries to the South Fork Eel River are presented below.
Bull Creek

Historical records from the Bull Creek drainage are restric:ted to 4,844
juveniles rescued .in 1939 (Shapovalov 1940) and 3,000 juveniles seined for =
tagging study in 1951 (Hallock et al. 1952). It ig likely that the Bull Creek
runs once numbered in the thousands, given the size of the drainage. Recent
use of the Bull Creek drainage appears to be occasional. Flosi (unpubl. data)
conducted single carcass surveys in December 1987, January and December
1988, and January 1990. Two carcasses were found during the 1987-1988
surveyé. A lHve coho adult was observed in Squaw Creek, a tributary to Bull
Creek, during the 1987-1988 season. Downie (unpubl, data) conducted
.downstream migrant trapping in 1988 and captured 38 coho salmor: smolts.
Brown and Moyle (1991) conducted electrofishing surveys of Bull Creek from

| 1987 to 1989. They did not collect jufénile coho salmon but most of the effort
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was concentrated in the middle reaches where salmonid habitat was mar ginal.
Bull Creek is presently having a great desl of habitat restoration work done
(T. Taylor, pers. comm.). Past logging in the upstream reaches has resulted
in heavy erosion which has significantly reduced hsbitat quality. The middle
reaches are in especially poor shape with few pools and little shade (L. Brown,
pers. obs.).
Redwood Creek

Shapovalov (1940) recorded 87 juveniles rescued froﬁx Redwood C_.‘;reek in
1938, Puckett (1976) reported 211 outmigrants trapped in 1966 and Downie
{(unpubl. data) trapped 133 juvenile coho salmon in 1988. Coho have also been
reported from several tributaries (Mills 1983) inciuding Seely, Miller, China,
and Dinner Creek, but it' is unknown whether these streams are still used.
East Branch South Fork Eel River

Coho salmon appear to use the stream in low numbers. Puckett ‘(1976} '
reported 14 juveniles caught during outmigrant trapping. More‘recgntly,
Downie (unpﬁh_’l. data) captured. a single outmigrant m 1g8s8, 'Coho_salmon have
also been reported from the tributary, Squaw Creek ‘(Mﬂls 1983), though use
of thiz stream has not recently been verified.
Low Gap Creek

California Department of Fish and Game file data in&icat.es that coho
salmon have utilized Low Gap Cr.eek in the past (Mills 1983). However, coho |
salmon were not recorded in three surveyé by Flosi (unpubl. data). Also, the
stream was surveyed 5 times from 5 December 1989 to 30 January 1990 (Nielsen
1891). No fish of any kind were observed.

Indian Creek

This tributary to the South Fork Eel River wag surveyed 11 times from

5486



34
29 November 1989 to 26 February 1990, covering 30.3 stream miles (Nie}sen .et

al. 1991). No coho ssimon were obsefved. Eleven carcasses and 3 live fish
were noted by Flosi in 1987-1988 season and 1 carcass was counted during the
1988-1989 season (unpubl. data). Historical data are not available for
comparison but the present populatibn appears to be low. |
Piercy Creek

Piercy Creek was surveyed 9 -times by Nielsen et al. {1991). One cobo
galmon carcass was tagged-. No other coho salmon were identified in the
stream. Coho salmon have not previously been recorded frt:m:lw Piercy Creek'
(Table 1).
McCoy Creek

McCoy Creek was éuwgyed 5 times from 4 December 1889 to 8 February
1990. McCoy Creek used to contain coho salmon (Table 1) but no fish were |
observed (Nielsen et al. 1991). |
Red Mountain Creek

Coho salmon have been reported from Red Mountain Creek (Table 1} but
none were observed_in 8 surveys between 10 January 1990 and 265 February
1990 (Nielsen et al. 1991). A 10-12 ft. high waterfall about 0.25 miles about
the confluence with the South Fork Eel River appears to limit the spawning
hebitat available. Floei (unpubl. data) did not record coho salmon during a
Japuary 1988 survey.
Hollowtree Creek

Surveys of Hollowtree Creek covered 20 miles of the mainstem and six
tributaries including Redwood Creek, Bond Creek, Michaels Creek,‘Huckleberry
Creek, Bear Wallow Creek, and Butler Creek (Nielsen et al. 1991). All but Bear

Wallow have supported coho salmon in the past {Table 1). Coho salmon were
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observed in thg system from 24 January 1990 to 13 February 1990. Fourteen
coho salmon carcasses were tagged. Population estimates based on these data
indicated 11-17 spawners. Estimates from live counts indicated 146-158
spawners in the stream (:coho and chincok combined) of which roughly two-
thirds may have been coho salmon based on the proportion of coho salmon and
chinook salmon carcasses observed. There is an egg taking station on
Hollowtree Creek so exact counts of fish released above the weir could be
recorded. In 1989-1990 162 coho salmon (53 males, 87 females and 22 grilse)
were released above the weir. Of the carcaésea recovered, two were found
below the station, 11 were tagged from the mouth of Rédwood Creek to the.

. mouth of Bond Creek, and one was found on Huckleberry Creek. As on the
Noyo River (see below), e.atimgted po;pulatioﬁs were well below actual numbers
when the actual population iz known. Coho spawning, indicatec!. by s_keleton,

live and redd counts occurred in Michaels, Buckleberry, Redwood and Butler

creeks.

The Hollowtree Creek station has been in cperation since 1979 and
provides both chincok and coho salmon eggs for population enbancement and
hatchery operations (Sanders 1982a, 1982b, 1582c, 1983). For example, eggs‘
were supplied for hatchboxes on Big River in 1981 and 1982. Coho salmon
eggs from the egg taking station aré reared off stream and later released into
the South Fork Eel River {Nielsen et al. 1991). Counts of adults captured at -
the weir indicate substantial fluctuation in the number of coho salmc.m using
Hollowtree Creek. Counts were 53 coho in 1979, 145 coho in 1980, 142 coho in
1981 and 14 coho in 1982 (Sanders 1982a, 1982b, 1982c, 1983). )

Earlier surveys by Flosi (unpubl. data) found 3 live coho salmon and 16

carcasses on the mainstem Hollowtree Creek during the 1987-1988 season and
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12 live fish and 11 carcasses during the 1988-1989 séason. Twenty live coho
and § carcasses were counted in Redwood Creek duriné the 1987-1988 sea;on
and 1 live fish and 1 carcass during the 1988-1989 season. lWalters Creek,
another tributary to Hollowtree Creek, has been repofted to support cohe but

recent surveys indicate little or no use (W. Jones, pers. comm.).
Cedar Creek

This tributary to the South Fork Eel river was surveyed six times from
29 November 1989 to 22 February 1890 (Nielsen et al. 1991). One coho carcass
was tagged on: 19 January 1990, Four skeletons were observed from the -
beginning of the survey to 29 January 1990. Estimates based on these data
indicated 11-23 coho spawning in Cedar Creek. Estimatels based on live fish

indicated a spawming population of 20-33 fish.

‘Rattlesnake Creek

Rattlesnake Creek a South Fork Eel River tributary was S!:xrveyed 7
times between 28 November 1989 and 22 February 1990 (Nielsen 1991). Three
iributary streams, Elk Creek, Cummings Creek, and Twin Rock Creek, were
included in the study area. Only one anadromous saimonid was noted =zlong
with an anadromous lamprey. Steelhead spawning was reported by residents
in February and March but no coho salmon were report;ad. Coho =salmon
apparently still use Rattlesnake Creek to some degree but not Cummings Creek

(W. Jones, pers. comm.).

"Ten Mile Creek

"This South Fork- Eel River tributary was surveyed from the mouth to
13.9 miles upstream on € accasions from 30 November 1989 to 22 February 1980
{Nielsen 1991), Mill Creek, Streeter Creek and Big Rock Creek were included

in the surveys. No coho salmon were seen. One live coho and 3 carcasses
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were counted in Ten Mile Creek during the 1987-1988 season (Flosi, unpubl.
data)., Flosi (unpubl. data) also reported a single carcass from Streeter Creek
during the 1987-1988 sesson. Juvenile coho salmon were rescued from Ten -

Mile Creek in both 1951 and 1952 with 3,475 and 4,368 fish ceptured,

respectively (Kimsey 19852, 1953). Downstream migrants were reported by

Puckett (1976) with 21 juveniles trapped during the period March-May 1966
(1-9 days per month). Coho were not found in other recent surveys of
Streeter Creek,.Big Rock Creek and Cahto Creek (W. Jones, pers. comm.)}.
Jack of Hearts Creek

Another upper tributaryl to the South ;Fork Eel River, this stream was
gurveyed 11 times from 28 November 1989 to 20 February 1980. Three coho
carcasses were tagged. ﬁasec} on live counts 29-3% cobo and chinook salmon
combined spawned in the stream. In an earlier carcass éur'reylFlosi (unpubl.

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

*

Redwood Creek

Nielsen et al. {1991) surveyed_Redwood Creek from the mouth to 1.3
miles upstream on 11 occasions. Six_ coho salmon carcasses were tagged. A
total spawner populatibn of 34-38 f{sh, including both coho salmon and
steelhead, was estimated. The habitat for coho_salmon wag described as
excellent and capable of supporting a muc‘h larger population of salmon.
Stream surveys conducted by Moyle (unpubl. data) in 1985 and Brown and
Moyle (1991) in 1987 found coho juveniles to be abundant in this stream.
Coho salmon and steelﬁead juveniles were present in roughly equal
proportions.

Deer Creel

An upper tributary to the South Fork Eel River, Deer Creek was
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surveyed once during 1999 (Nielsen et al. 1991). No fish were seen. Local
residents indicated that domestic diversions result in stream drying in the
summer. CDFG records indicate that cohg were present in this stream in
earlier yeers (Mills 1983).
Little Charlie Creek

This upper South Fork Eel River tributary was only surveyed dﬁce. No
fish were observed (Nielsen et al. 1991).
Dutch Charlie Creek

This tributary to the upper South Fork eel river was surveyed 8 tiﬁes,
covering 17.9 miles (Nieleen et al. 1991). These surveys were conducted fr?m
4 Décember 1889 to 20 February 1990. No coho salmon were cbserved dl.__aring"
the surveys. Flosi (unpubl. qdata) reported 6 carcasses during the 1987-1988
geason. |
Eenny Cres=k

This South Fork tributery was surveyed £ times from 30 'No'vember 1989
to 15 February 1990. No coho salmen were identified from the étream though
coho have utilized it in the past (Tgble 1),
Mud Creek

Mud Creek, another upper South Fork tributary stream, was surveyf'ed_ 6
times from 30 November 1989 toc 20 February 1990 (Nielsen et al. 1991). Two
live fish were observed but could not be identified. A local resident indicated
that chinook salinon, coho salmon, and steelhead used the stream in the past
but not within the laét 4 to 5 years. Coho salmon have not previously been
reported from this stream.

Mattole River

The Mattole River has been the subject of community based restoration
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efforts for a number of years. Coho have been an incidental species during
chinock salmon spawning surveys and othér work (G. Petersen, pers. comm.).
The run is probably much reduced from historic levels, numbering in the
hundreds in recent years. There is only a "good"” run in one year out of
‘three (G. Petersen, pers. comm.). Cocho salmon supplementation -efforts have
not noticesbly incremsed spawner returns but the program hae been successful
at establishing populations in tributary stresms (Miller et al. 1990).
South Fork Bear River

An index section located in the South Po:.'k Bear River was elecirofished
+in 1988 and 1989 (L. Preston, unpubl. data). The index sectibn is located
approximately 12 miles from the confluence with the Mattole River and at lea’st
twice that far from the Pacific Ocean. The index section was 34.1 m long.
Fish density was 0.5 and O.I‘fish/mz in 1988 and 1989. Density of biomass was
1.7 and 0.9 g/mz. These data indicate that coho salmon are still able to
migrate far up the Mattole River and its Lributa:ies but the totzl numbers of

migrants is unknown.

Mendocing County

Mendocino County contains about 999 streams many of which supported
coho salmon a8t some time. In recent surveys of 146 of these streams, coho
salmon were found in 40 (27%)(W. Jones, unpubl. data). At only one site were
coho salmon found alone. At all other sites they were found in association
with steelhead rainbow trout. In a total of 71 st;tions, coho salmon density
varied from 0.01 to 1.61 fish/mz, with a meé.n of 0.41 fish/mz. Biomass in these
stations ranged from 0.11 to 44.5 kg/hectare, with 2 mean of 33.87 kg/hectare

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

many of the streams they historically occupied.. Coho salmon have not
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recently been observed in Whale Gulch Creek, Jackass Creek, Usal Creek,
Hardy Creek, Juan Creek, Howard Creek, Wsges Creek, Duffy Gulch (tributary
to South Fork Noyo River), tributaries to North Fork Big River (Arvola Guilch
and James Creek),.Buckhorn Creek, several tributaries to the Navarro River
{Mill Creek and Indian Creek), Greenwood Creek, Mallo Pass Creek, Elk Creek,
Brush Creek, Garcia River {recently planted wﬁ.h smolts), Schooner Gulch and
Fish Rock Gulch (W. Jones, pers. comm., Nielsen et al. 1980). Of these streams,
early data only exists for Brush Creek and Usel Creek. Murphy (1950)
recorded 80 juvenile coho salmon from Brush'Creek in 1948. PFish rescﬁe
records from Usal Creek indicate 3,963 Juveniles collected in 19540 (Shapova.lpv
1940), 60,510 in 1944 (Shapovalov 1945b), 61,133 collected in 1945 (Shapovalov
1949), 11,455 in 1951 (Kimsey ‘1952), and 13,864 collected in 1952 {Kimsey 1953).
Considering that only fish considered in danger were lcoﬂected during these
operations, Usal Creek supported a substantial juvehﬂe populiation.

A recent survey of 82 streams and tributaries (355 strean': miles) in
- Mendocino County in 1989-1980 found low populations of coho salmon spawners
in all of the streams surveyed (Nielsen et al. 1991). Only the Noyo River had
a population of .coho salmon exceeding 500 fisb. The Noyo River is routinely
planted with large numbers of fry and smolts. It is unknown how important
natural reproduction is to this population or if any natural reproduction that
does occur can be attributed to wild fish rather than planted fish. A number
of ‘stz.'eams are discussed separately below. Unless otherwise noted, the
information is cited from Nielsen et al. 1991. We also note that Nielsen et al
(1991) indicated that the methods used tend to underestimate the actual
number of spawners butralso state that the numbers seem low even if off by

several orders of magnitude. They also noted that the magnitude of the
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effects of the ongoing drought on sglmonid populations are unknown.
Ten Mile River |

This stream was surveyed 12 times between 28 November 1989 and 28
February 1990. Coho were observed in the stream from 30 Novémber 1989 to
13 February 1990. Calculations based on carcass an& skeleton counts
indicated anywhere from ‘31-55 coho salmon spawners in Ten Mile River. Live
counts indicated 80-92 spawners, but the estimate includes chinook salmon and
steelhead. Coho enﬁancement in thé river included the planting of 6,000 coho
juveniles in June 1987. Most of the carcasses, skeletons and redds were
observed in the lot;rer Middle Fork and lower South Fork of Ten Mile Rivér.
Redds were also noted in Bear Haven Creek. Extensive barrier removal tool.:
place in Ten .Mile River in the 1870s-1980s. Redwood Creek and the upper
South Fork had many barriers removed at this time., Live coho were seen in
these streams along with 18 redds gnd 2 skeletons. Churchman Creek was
opened to anadromous fishes in 1982 and 1983. Three live coho‘ were seén in
this stream, 2 redds were counted,.and 1 skeleton found.

Bureau of Reclamation personnel estimated the run size as 6,000 ‘coho
spawners in 1973 (Bureau of Reclamation 1973). Even if the 1973 estimate is
high by a factor of 10, the present population is well below this level.
Siltation due to poor land use practices including poo;'ly constructed logging
roads, skid trails, and cattrails was noted in 1973 (Bureau én.' Reclamation
1973). The upper tributaries were noted to be full of slash debris, and =ilt
making them unusable foi- spawning or rearing. The lower drainage was
described as being in the early stages of recovery.

Pudding Creek

Pudding Creek was surveyed 8 times between 28 November 1989 and 8
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February 1980. Only one coho grilse carcass and 4 coho skeletons were
observed. Counts of live fish indicated 38-50 coho spawners using Pudding
Creek in 1980, Redds were found throughout the creek at a density of about
1.57 per mile. Surveys of juveniles in the summer of 1980 indicated that the

entire stream was being used as rearing habitat. Density of juveniles ranged
from 0.12 fish/n:lz in August to 0.03 fish/mz in October (J. Nielsen, unpubl.
data). The live counts and juvenile densities indicated that carcass and
skeleton counts underestimated use of the stream by coho, even though the

- density of juveniles was relatively low compared to other Mendocino County
streamsl(w.. Jones, unpubl. data).. Little Vealley Creek, a tributary, which
supported.coho at one time (Table 1) apparentiy no longer supports a
spawning population (W.'Jone.s, pers. comm.). ‘

Earlier data indicate 2 more substantisl populatiox;.;'of coho salmon. Al]a.n
(1958} counted 1,357 coho salmon (728 male, 529 female, and 100 ﬁndetermined)
at the Pudding Creek Egg Collecting Station (nc longer operati;;g) during the
period from 15 November 1957 to 7 -February 1958, The station was ;:losed.'
that year due to lack of funds rather than lack of fish, It is interesting to
note that the number of eggs requested from the station that year was cut
back when out of sLa'te coho salmon eggs became available, indicatiﬁg a |
preference for exotic stocks by the fish culturistz at the time. The populai_:ion
estimated in 1990 was roughly one-twentieth of the 1957-1958 run. Even
allowing for a substantial underestimate in 1990, it seems that the run has
declined.

South Fork Noyo River
Coho salmon were present in the stream during all surveys from 30°'

November 1989 to 28 February 1990. Both males and females returned to this
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stream at two years of age. Scale analysis indicated that 81% of the females
and 72% of the males returned at 3 years old. Femsale 2 year olds were larger
than male 2 year olds. Identification of these small females was based on
qualitative external features and was not verified by dissection or other
methods. Thus, the actual proportion of 2 year old females is unknown,
Grilse were more common near the weir and egg taking station than in t}';e
rest of the drainage. A total of 319 adult coho and 91 grilse were passed
over the weir. A release of 214,230 coho fry occurred In 1987 contributing to
the 3 year old population. It was estimated that the total spawning population
in the Scuth Fork Nofo River was 3,511 coho salmon. EKass Creek and the
South Fork Noyo River below the weir contributed 80% of the carcasses
indicsting that & substa:;tial amount of natural reproduction was. occurring.
Carcasses were recovered in both Parlin Creek and North Fork of South Fork
Noyo River, indicating natural reproduction sbove the weir as w:ell. It i= not
known how many of these fish were the result of plantings or natural
reprpduction. -

In 1973 a population of 6,000 _cobo salmon was estimated for the whole
Noyo River drainage (Bureau of Reclamation 1.973). Without counts from the
North Fork Noyo -River it is impossible to determine if the present population
is comparable. Given the 1290 estimste of over 3,500 cohe in the hatchery
supplemented South Fork Noyo River, the 1973 estimate i§ probably high for
the system as 8 whole but by less than a factor of 2. Logging and associated
activities were noted as having the largest impact on the system but
overgrazing and url;san encroachment on the estuary were also noted. The -

drainage was described as being in the early stages of recovery.
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Caspar Creek

Caspar Creek was surveyed 11 times during the winter of 1989-1990.
Length of stream surveyed was 26.5 on the mainstem, 13.3 miles on the North
Fork, and 9.4 miles on the South Fork. The only carcass found was a single
coho in the mainstem. Calculstions based on coho skeletons indicated a .
spawning population of 30-35 fish. Calculations based on live fish indicated a
total of 38-43 live spawners, of all species combined.r Red;is were most
abundant in the mainstem. Successful spawning occurred above weirs on both-
the North snd South Fork Caspar Creek. Juvenile density was 0.25 coho/m® in
the South Fork Caspar Creek and 0.04 cc>hc_>/mz in the North Fork.Caspar Creek
in 1290 (Rod Nakamoto, USFS, Redwood Sciences Lab, Arcata, CA, unpublished
data, cited in Nielsen et al, 1999). Only 2 live fish and 3 redds.were observed
above the weir on the North Fork and none sbove the weir on the South Fork
during the spawning surveys. These data again indicate that spawning
surveys may underestimate numbers of spawners. '

Historical data consists of juvenile population estimates and butmigrant
trapping. Graves énd Burns (1970) trapped 613 juveniles in 1964 from South
Fork Caspar Creek and- 1,770 in 1968. Burns (1971) estimated 9.59 kg of
Juvenile coi‘zo salmon in a 3.1 km stretch of South Fork Caspar Creek in 1967.
Burns (1971) also estimated juvenile populations in a 2.4 km reach of North
Fork Caspar Creek in 1967, 1968, and 1969. These estimates were 122 to 313,
194 to 359, and 1,105 to 2,724 juveniles, respectively. More recently, Jones
(unpubl. data) captured .1,697 yearlings and 34,955 young-of-year coho salmon
during ogtmigrant trapping on Caspar Creek during the period 1 Ap‘ril 1989 to

18 June 1989. The adult population producing these juveniles is not known.’

Juveniles appeared in the estuary in March indicating that the trapping effort

5497
I



B S e -

IRY

45

missed the beginning of the outmigration period.
Scuth Fork Big River

Streams surveyed in this drainage included the. South Fork Big River
and tributary streams including Ramon Creek; Mettick Creek, Anderson Creek,
Daugherty Creek, Soda Creek, Gates Creek and Eelly Gulch. No carcassses or
skeletons were observed during winter surveys in 1989-1890; however, 4 live
fish were observed in Ramon Creek and were tentatively identified as coho
salmon. These identifications could not be “verified from carcmsses. An
estimate of number of spawners range& from 17 teo 23 fish. R:.;dds were
identified in Ramon Creek (13), Daugherty Creek (6), and the mainstem South
Fork Big River (0B). The spécies digging the redds could not be identified.
Johnseon Creek, a tributary not included in the surveys had a coho
enhancement project running from 1981-1987. The 1987 plantlconsisted of
2,500 fry which could account for some or all of the spawning a;::ti‘v'ity
observed. Spawning by lwﬂd fish or progeny of previously planted fish may
also have occurred. Survey personnel! commented that the mainstem South
Fork had gxcel}ent spawning gravels and good holding pools but few fish.
Hil_lside erosic;n, high turbidity, and log jams were observed in Gates and Soda
Creeks, tributaries to Daugherty Creek, and were coincident with commercial
logging in the drainage.

The estimated coho salmon spawning run was placed at 6,000 fish in 1973
(Bureau of Reclamation 1973) for Big River ﬁs a whole. The present population
appears to be well below this earlier estimate even allowing for estimation
errors on the order of 10 times in both years. The 1973 report noted poor
logging practices leading to siltation, removal of streamside vegetation, debris

dams, and pobl filling, the same conditions noted in some tributaries in 1990.
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Recent surveys of most of the other tributaries historically supporting coho
salmon indicate that coho are still present though the size of the runs are not
known (W. Jones, pers. comm,). '
Little River

Two live fish identified as coim salmon were identified in the lower
mainstem of Little River. Redds (total of 9) were observed from 17 January
1990 to 9 February 1990. Summer surveys of juvénile cobho salmon rearing in
the river resulted in an estimate 0.17 cobo/ml. Outmigrant trapping data
indicated more spawning in Little River than was indicated by the cercass
surveys (W. Jones, unpubl. data). In 1988, 1,111 yearlings and 565 young-of-’
year were captured. During the period of 22 March 1989 to 21 June 1988
2,123 yearlings and 503 young-c;f-year were captured.

South Fork Garcia River

The lower 2 miles of the South Fork Garcia River were gurveyed from
the confluence with the mainstem upstream on 6 occasioﬁs between 30
November 1989 and 22 February 1990. No coho were identified though Pister
(1965) collected them in his study.

Both Weldon Jones and Bill Cox (CDFG, pers. comm.) indicated that =
small remnant run persists somewhere in the Garcia River though the number
and location of spawners is unknown. Also, the system received a stocking of
emolts in the late 1980s. Present logging practices in the drainage appear to
-be good but aggradation of gravel from earlier poor practices has been a
problem for many years (W. Jones, pers. comm.).

Sonoma County )

In Sonome County cocho salmon are pr.esent in Salmon Creek, Russian

River, Gualala River, and their tributaries. Coho salmon have rlso been
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reported from Fort Ross Creek and Russian Gulch but these streams:héve not
been recehtly surveyed.
Salmon Creek

The Salmon Creek population is small at present and its survival
appears to be shaky (B. Cox, pers. comm.}. Coleman Valley Creek, one of its
tributaries no longer supports coho (W. Jones, pers. comm.). Tannery, Fay,
and Finley Creek are r_elat.ively short tributary streams that have been
degraded primarily by grazing but also by 'logging land development. The
whole Salmon Creek drainage was heavily damaged by a2 large storm in 19_82
that affected riparian vegetation.
Gualala River |

‘ Spawning coho salmon have been reported from the Gualsla River and it
probably does still support a émall run (B. Cox, pers. comm.). Pister (1965}
captured coho while electrofishing the Gualala River in 1965. The Whea;tfield
and Squth Forks are open, hot, and eroding and do not prowvide good coho
habitat (B. Cox, pers. comm.). Any wild fish that are present most likely use
the North Fork whichk is small but well forested; however, recent surveys of
the North Fork Gualale failed to find coho (W. Jones, pers. comﬁ.}. The Little
North Fork was recently planted with hatchery fish in an effort to reestablish
a population. In 1973, the spawning population of coho salmon was estimated
ét 4,000 fish (Bureau .Df Reclamation 1973). Obwviously, this population has
declined precipitously from‘ historic levels.

Russian River

Coho salmon have been reported from the Russian River and 21
tributary streams (Table 1). Most of these streams no longer maintain

populations. Willow Creek, the lowermost tributary, still maintsins a run of
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50-75 fish per year (B. Cox, pers. comm.). The stream contains excellent

. pursery habitat despite poor logging practices in the 19405-1960s and a large
input of debris during the 1982 flood. Present logging practices in the area
appear not to threaten the remaining population. |

Austin Creek had a run of coho in the past but none have been
cbserved in the last 10 years. The Austin Creek drainage is geologically -

unstable and logging and mining practices have resulted in lots of slide

R

activity. Owver the last 10 years aggradation of up to 10 feet has been noted

in some places. .
Several streams have good habitat or are rumored to contain cobo

salmon but have not been sgmpled in recent years. These streams include

" Green Valley Creek, and Redwood Log Creek (a tributary to Pena Creek) (B.

Cox, pers. com;Il-)- Dry Creek and Warm Springs Creek had wild populations

before the construction of Sonoma Reservoir. Thesz populations are now gone
(B. Cox, pers. comm.). Warm Springs hatchery is located below the dam and
accounts for yearly plants of cocho into the system. All production in the Eeast
Fork Russian River was iost with the construction of Mendocino Reservoir.
Recent surveye of Pena Creek and ail West Fork Russian River tributaries
indicate that none of the streams support populations of coho salmon (W.
Jones, pers. comm.).
Marin County

Several coastal streamﬁ in Marin C-ounts; still maintain smell runs of coho
(B. Cox, pers. comm.), though there is no good historical data to determine
historical trends. The most well known streams, Walker and Lagunitas Creek,

are discussed separately,

Olema Creek and its tributaries are believed to support a run of about
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200 wild coho salmon (’B. Cox, 'pers. comm.), though there are no data to
determine long term trends in the system. Pine Gulch Creek, the primary
tributary to Bolinas Lagoon, has been reported to support coho salmon in the
pest (Table 1) but there is no data on the present status of this population.
Redwood Creek, the stream flowing through Muir Woods National Monument,
still maintains a coho run of about 75 fish or more (B. Cox, pers. comm:).
Wallter Creek

- Walker Creek, a tributary to Tomales Bay, had a run of coho salmon in
the past but the run is now restricted to occasional sightipgs of fish (B. Cox,
pers. comm.). Emig (1984) noted that Walker Creek fmd unstable soils and had
been overgrazed resulting .in heavy erosion. A motorcycle club and abandoned
mercury mine contributed to the resulting siltation. Two stockings of ccho
salmon failed to produce a measurable increase in the popuilation. A 19797
plant was considered a failure because of the lack of juveniles during a
survey targeted on expected progeny. A 1980 plant failed because; of high
water temperatures and poor fish condition resulting in high mortality.
Lagunitas Creek

Laegunitas Creek iz a tributary to Tomales Bay and empties into the

southern part of the bay. Lagunitas Creek also known as Papermill Creek,
produced a state record coho salmon in 1959 (Giddings 1959). Presentls; the
population appears to be very low. The primary. reason for the decline |
appears to be the construction of Kent and Nicasio Reservoirs, which
restricted anadromous fishes to the lowermost portions of Nicasio and
Lagunitas Creek. When Nicesio Reservoir was first constructed adults were
trapped below the dam end transporied above the reservoir where they were

allowed to spawn naturally. Outmigrant juveniles were trapped in Nicasio and
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Halleck Creeks and transported below the dam. These programs began in 1961
upon completion of the project (Quinn and Alan 19692). During the 1962-1963
season 44 adult coho salmon were released above the reservoir and in 1963-
1864, 151 adult coho salmon were released above the reservoir (Quinn and Alan
1968a). Six hundred twenty adult coho salmon were captured in the 1964-1965
season (Quinn and Alan 1968b), No juvenile downstream migrant coho salmon
were capture in 1961 or11962. No data are avsilable for 1963. In 1964, 943
coho salmon juveniles were captured and in 1965, 41,697 were captured. This.
extremely large number was the result of a. pla;xt of hatchery-reared coheo
salmon during the previous winter. The ratio of hatchery yearlings to natursi
yearlings was roughly 260 to 1. Large numbers of naturally produced young
of year also migrated, suggesting that space may have been limiting. This
program was eventually discontinued (L. Cronin, péra. COmm. ).

A redd count conducted in 1991 indicated only 20 pairs of coho salmon
spawning in the stream (L. Cronin, pers. comm.). Flows were so low that coho
never reached a trapping site where éggs have been taken in previous years
for enhancem;nt of natursl reproduction and .toc maintain the natural gene pool
in the event of scouring flows. The sﬁccess of the limited spawning in 1991
may be in jeopardy because of superimposition of steelthead redds. Steelhead

entered the stream in March 1991 and spawned in the gsame aress used by the

coho salmon (L. Cronin, pers. comm.).

" Emig (1985) recommended planting of riparian vegetation, erosion control

measuresg and additional stockings of 100,000 coho smolts for 3 years to

restore the depleted coho population. He also recommended using native eggs.
At the time, 40,000 smolts were stocked annually as mitigation for the Nicasio

project. He =2ls0 suggested that regulations prohibiting fishing should
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continue.

Lack of appropriate spawning gravel is one of the problems affecting
. coho salmon in this creek. Construction of the reservoirs has prevented
recruitment of new gravel into most of the system resulting in a streambed
dominated by relatively large and angulser particles. Most spawning now takes
place in San Geronimo Creek, an unregulasted tributary, and the region |
immediately dowpstrgam of its confluence with Lagunit_as Creek (L. Cronin,
pers. comm.). Though no numbers are =available, the present population
appears to be only a small remnant of the population in the early 1900s when
special trains brought anglers from the Bay area to fish for adult ccho salmon
and steelhead (Smith 1986).
San Franciscoc Bay

Within San Francisco Bay, coho salmon appear to have been extirpated
or nearly so. Skinner (1962) indicated that thers were spawning migrationa of
coho' éalmon in most streams with suitable habitat before human disturbance.
Spawning migrations were noted in Walnut Creek during the 1950s to mid-
19608 (Leidy 1983). Cbho salmon have also been recorded from Corte Madera
(San Anselmo) Creek (Fry 1936). Hallock and Fry (1967) stated that spawning
migrations may have existed in Corte Madera and Mill Valley Creek. In the
most recent, extensive survey of San Francisco B_ay streams, Leidf (1984)
captured several juvenile coho from both Corte Madera and Mill Valley Creek.
A few coho have been observed in Corte Maderaz Creek more recently (-B. Cox,
pers, comm.). Whether these fish are the result of succéssful reproduction or
are strays from other systems is unknown. It seems likely that the
populations in these streams were more extensive in the past though there are

no records from which the extent of the decline can be determine. The
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threats to these populations are urban development and the habitat
degradation and decline in water quality that usually accompany development.
Sacramento River

Recent authors indicate that coho salmon occurred in the Sa_éramento _
River only as strays (Shapovalov 1947, Hallock and Fry 1967, Fry 1973).
Recent records tend to sﬁpport this view. Hallock and Fry (1967) reported
that in the period from 1949 to 1956 only two cobo sslmon had been identified
from the Sacramento River, both entering Coleman National Fish Hatchery. One
wag collected in the fall of 1949 and the other in the fall of 1350, One
additional coho salmen was reported at Coleman previous to 1949 (J. P;elnar,
pers. comm,., cited in Hallock and Fry 1967). |

Older records sﬁggest that coho salmon may have been more sbundant
in the Sacramento River. Jordan and Jouy (1881) list 2 museum specimen =zs
.coming from the Sacramento River and Jordan and Gilbert (1881) describe coho
salmon as occurring from the Sacramento River northward. Lockington (1881)
cites a personal communication from Jordan that coho salmcn. were taken in the
Sacramento River. Jordan =also reported a fall run of coho salmon in the
Sacramento River to the U.S. Commission of Fish and Fisheries (1892).
VEigenmann (1820) listed coho salmon as one of the four species of salmon
occurring in the Sacramento River and that it runs in the Secramento River in '
the summer and fall. He zlso states that many are probably confused with
young chinock salmon. Eigenmann (18930) did .not term coho salmon "rare™ as
he did pink and chum salmon, indicating a higher level of abundance. The
lack of more definitive statements about the abundance of coho salmon may be
due to the difficulty in identification mentioned by Eigenma;m, as well 2= a

general lack of interest in a species which, at that time, was numerically
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insignificant compared to the chinook salmon. For example, Snyder {1931)
stateg that coho salmon occurred in large numbers in the Klamath River, but
no statistics on coho salmon were kept until 1919 and none after that year. It
also seems likely that coho salmon would be the first species to disappear
from the Sacramento River in response to the hydraulic mining, dams,
diversions and other perturbations occurring at the time. Coho salmon are
especially vulnerable because of the one year residence of the .juvenﬂes in
freshweater and the obligatory three-year life cycle. Juveniles would be
subjecied to dewatering of streams and high silt loads. Spawning populations
would not be buffered by multiple z2ge classes within a single brood year;
therefore, 8 three year interruption in spawning would result in the
extirpation of the population. Coho salmon have been noted in the Walnut
Creelt which is tributary to Suisun Bay. If seems unlikely that in the absence:
of anjr physical barrier the range of coho salmon would simply stop at Walnut
Creek, especially given the great distances coho salmon are known to migrate
in other large rivers such as the Columbia River ;&tnd Klamath River. Thus,
while the evidence is minimal, it seems likely that the Sacramento River system
did support populations of coho salmon at some time.

The California Department of Fish and Game attempted to introduce (or
reintroduce) coho salmon i;nto the Sacramento River system in 1966. In March
1956, 43,025 yearlings were released into Mill Creek followed by 53,505
yeerlings in February and March 1857, and 48,000 yearlings in April 1958
(Ballock and Fry 1967, Fry 1973). These fish were Lewis River, Washingtan
stock. The returning adults scattered throughout the drazinage with the
largest concentrations occurring at Battle Creek, where the fish had been

raised, and Mill Creek, where they were planted. The fish did spawn (Hallock
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and Fry 1967) but failed to establish a self-sustaining population. The fish
had apperently gone out to ses because a number were captured near
Fremont, California on the lower Sacramento River (Hallock et al. 1957, Van
Woert 195B)., Also, a number of grﬂsé were captured in 1955 (Van.. Woert 1957),
Some of the fish relturm'ng to the Coleman Fish Hatchery were spawned and
the fish transferred to' the Nimbus hatchery for rearing and release {Hallock
and Fry 1967, Hinze 1961). Subsequent to this plant, 99 adult salmon returned
* to Nimbus Hatchery in 1960 and 87 in 1961.. By 1963, c_-;oho salmon ageain
became rare in the Sacramento River, though Fry (1973) and Hallock and Fry
{1967) state that they were not as rare as formerly. Small numbers of coho

ealmon have consistently been identified at Nimbus Hatchery (Jochimsen 1971,

1973a, 1873b, 1974, 1976, 1978a, .1978b, 1978c} and coho salmon have also been
identified from f-he Feather River (Schlichting 1974, Painter et al. .1..97'?). In
1970, 23 adult males and 35 adult females entered the Feather R.iw.re’:' Hatchery,
were spawned, and the young released as swimup fry (Schlichting 1974).
Whether these increased occurrences of coho salmon in the Sacramentsc River
are the result of increased straying or the presence of & small spawning
populatien is unknown. It is also interesting that the failure to establish é
population in the Sacramento River system is taken as evidence that the
system never supported the species. Given the great physical changes that
have taken place in the system and the absence of any evidence that hatchery
propagated populations in other California rivers such as the Klamath, Trinity

and Russian Rivers would be self-sustaining if plants were discontinued, the

L]

argument seems weak.

Streams Soutbh of San Francisco Bay

All natural production of coho salmon in the smaller streams south of
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San Francisco Bay is believed to be lost, primariiy' due to the 1976-1977

drought in California which exacerbated the cumulative effects of stream
alterations ce:msed by agriculture, logging, and urbanization (D. Strieg, pers.
comm.). The drought dewatered most of_these small streams, This.- group of
streame includes Aptos Creek, Soquel Creek, Pescadero Creek, San Gregorio
Creekt, and San Vicente Creek. Apparently stray fish occasionally reproduce
in these streams (Coots 19873 reported occasional spawning in San Gregorio
Creek) and might conceivably found new populations. For example, a juvenile -
coho salmon wae caught in the lagoon of Pescadero creek in 1985 and § were
caught in San Vincente Creek in 1981 (J. Smith, unpubl. data), Waddell and
Scott Creek.sti]l maint;a.in natural runs of fish and a hatchery maintained
population exists in the San Lorénzo River. These streams are discussed
below.

Waddell Creek - | '

Waddell Creek was the site of Shapovalov and Taft’s (1854) classic study
of the life history of coho salmon and steelhead in California. Though Waddell
Creek still maintains & natural run of coho salmon, the run is much reduced.
A number of exotic stocks have been introduced by private aguaculturists ir.:
recent years, though records of egg sources were not kept (D. Strieg, pers.
comm., cited in Bartley et al. 1991). Over the time span of Shapovalov and
Taft’s study the population varied from 120 to 633 spawners {Shapovalov and
Taft 1954). The present run is around 50 fish in 2 "good" year and much
less in poor yeé.rs {J. Smith, pers. comm.). Surveys of juveniles indicate that
Waddell Creek only has a "good" run every third year, the most rece'nt being,
1990, The year class produced in 1988 was very wesk and the one produced

in 1089 wne intermediate. Jerry Smith {pers. comm.) attributed the decline in
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the population to the effects of winter storms which have been magnified in
recent years due to poor land-use practices.
Scott and Big Creek |

Scott Creek and its tributary Big Creek have been the subject of an
intensive rehabilitation effort by the Monterey Bay Salmon and Trout Project.
Dave Strieg and Jerry Smith both indicate that Scott Crgek p’rovidée the best
habitat for coho salmon south of San Francisco Bay. The run averages 30-40
fish per year, When avzilsble, thel project captures cobo, spawns them
artificially, then releases smolts to augment_natural reproduction. Only native
stock are used. Trapping records and planting of resident gene po§1 figh are
given in Table 2. All released smolts are marked by fin clips and are not
used as brood stock in subsequ:ent years. The populaticn in Scott Creek
appears fairly secure if no major .changels occur in the condition of the
habitat; however, if a .major randc;m event did occur this populstion could be

severely affected. No data on historic numbers of coho salmon using Scott
Creek were found.
San Lorenzo River

The San Lorenzo River, Santa Cruz County is one of the sireams that
lost its coho in the 1976-1977 drought, although much or all of the population
was the result of stockiné from the 19508 through the mid-1970s {(J. Smith,
pers. comm.). Dave Strieg (pers. comm.) attributes the loss of wild coho in
the San Lorenzo to habitat loss, habitat degradation, and urban development.
Johansen (1975) noted a decline in the annual catch of coho salmon and
steelhead in the San Lorenzo River'f-rsm levels recorded in the previ'cus two |

decades. He sttributed the decline to logging and related activities,

subdivision development and water project construction resulting in habitat
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loss and incressed siltation. The main result of these factors is that the
stream is less buffered against high peak flows. Input of urban runoff and
lack of vegetation and soils capable of holding storm flows have resulted in
‘ﬂood peaks that sre very intense and of short duration ‘resu.llting.in an
increased probability of scour. Also de;velopmént has decreased access to
appropriate tributary habitat forcing any natural spawning to take place in
the main channel of the river where these problems are most severe. Planting
of smolts of Noyo River, Prairie Creek, and-Scott Creek stocks have
reestablished coho returns to the system and coho. returning to the river have
been tra‘ppéd and spawned in an effort to establish a2 resident stock (Table 2)..
The number of adult fish trapped from the river reached a peak in 1988 at
183 fish. Some natursal reprodu;:tion was indicated by the presence of coho

smolts in 1988 (J. Smith pers. comm.) but it is unknpown if there is adequate’

Labitat for a self-sustaining population to become established. '

Summary of Presence/Absence Dats

| We characterized the streams in Table 1 as bhaving coho saimon from any
source {ccho present), streams where coho salmon are known to be very rare
or extirpated, and streams without sufficient data for claseification. The
results are presented in Table 3 and discussed by county below. County
classifications were made on the positioﬁ of the mouth of the system and not
by individuzal stream.

In total, 582 streams are listed in Table 1 as supporting coho salmon at

some time. At present we lack data on the recent use of 58% of these streams
by coho salmon. Of the stresms where we have some idea of '

presence/absence, 54% have coho salmon and 46% do not. Thé emount of data

varied from county to county. The percentage of streams that could not be
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clagsified was greatest in the north of the state and least in the south. The
reason for this pattern is presumably related to the fact that the'nortﬁgrn
part of the state has more stresms and they are less acceseible than those in
the south. A difference in emphasis by fisheries managers may al_sso be
responsible. The greatest concern for coho salmon appears to occur in
Mendocino County southward. This is probably because the smaller river
systems in the south supported a higher proportion of coh;o salmon to chinook
salmon than the larger systems in the north. Also, in the far south (Sonoma
County and below) there is concern for preserving hzbitat for any specieé of
anadromous fishes because of the rapid urbsanization that is occurriﬁg.

In Del Norte County, _73%‘01' the streams could not be classified. Of the
remaining étreams all were clasgified as having coho in the coastel systems
and Smith River. In the K]amath, 50% of the streamz that could be clasgified
had coho and 50% did not. Moesat of the streams clasesified as not having coho
salmon occ:urfed in the South Fork Trinity Riverl and Salmon River. In ell,
45% of the streams for which there were records in Del Norte County no

: long"er contain coho salmon.

In Humboldt County, 70% of the streams were unclassified but if the Eel
River is omitted the percentage increases to 86%. Only the Eel River gystem
contained streams that were classified as not having ccho salmon. The high
level of interest in the Eel River is somewhat misleading because the bulk of
the streams included in this number actually lie in Mendocino County and
indicate the high level of concern with coho salmon. Overall, 31% of Humboldt
County ccho streams for which there are recent records are without ‘coho
salmon. |

In Mendocino County the percentage of streams that could not be
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classgified ranged from 8 to 58X depending on the system. Of the 103 streams
listed, 24% could not be c_:lassified, 31% did not. contein coho, and 45% did
contain coho. Forty-one percent of classified streams had no recent record of
coho salmon. |

Sonoma County contains 53 etreams that historically contained ccho
salmon. Of those 47% could not be classified., Of the remsining 28 sgtresms, 4
(14%) contained coho and 24 (86%) did not. ‘

From Marin County gouth only 30 streams were listed as historically
containing coho salmon. The actual number of historic coho streams may
actually be higher if, as we suspect, some of the Sacramento River tributaries’
also supported runs. Ther.e was no data for 3 streams, 15 have lost t-heir
populations, and 12 are still at ieast occasionally used by coho salmon. We
should note that most of the streams lisied as having coho salmon in this
geographic area are very small, actually support very few aalmén, and are
supplemented by '_’natchery plants. If these streams occurred -in the north,

some {ca. 8) would have been classified as not having coho salmon because of

the few fish occurring.
Estimates of Abundance

There is little data on which to base estimates of true abundance of
coho salmon in California. As & rough estimate we have assumed that each
stream which contained coho salmon or for which there was no data had a
population of 20 spawners. For hatchery populations, we assumed the average
population based on available data starting in 1981-1982. For streams where
estimates of adult populations we.r:e available, the largest estimate or ‘20 fish, :.f
it was larger, was used. For streams where hatcheries were located we

included both the average hatchery population and the estimated wild or
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natural population. These estimates are presented in Table 4 and discussed
below.

In most cases, when estimates of adult populations were avmilable they
were similar to or less than the estimated number based on 20 fish per
stream. Numbers of coﬁor salmon passing over Sweasey Dam on the Mad Rivejr
fluctuated between 0 and 1,000 fish bgtween 1938 and 1961, the estimated
number of coho salmon in the system exclusive of fish returning to the
batchery was 460 coho. This number is nicely in the middle range of the
historic range. The population in the Out.let Creek drainage of the mainstem
Eel River was estimated at 240 fish but in 1989-19%0 no evidence of coho
spawning was seeh in the :dra.i.nage. In the South Fork Eel River drainage,
the population.in Hollowtree Cr‘eek was estimated at 180 fish using the 20 fish
pe.;r stream which is comparable to the 162 fish counted at the egg taking
gtation in 1989~1990 and exceeds counts in several other years. Alsc in the
South Fork Eel system, the 20 fish rule predicts 140 coho in the ;ren Mile
Creek drainage when none were seen in the 1989-1990 season. HNielsen et al.
(1981) estimated fewer than 100 spawners of ell species combined in the Ten
Mile River system. OQur estimate was 160 fish in the drainage., Similar
overestimates occur for Big River, Little River, Garcia River, and Gualela River.
Exceptions to the 20 fish per stream rule mainly occurred where there was
ongoing hatchery supi:lementation such as in the Noyo River, sfreams
tributary to Humboldt Bay, Scott Creek and San Lorenzo River. Thus, in most
cases ‘t‘he estimates for natural fish are pfobably overestimates. The degree
of overestimation is probably extreme especially because 5.11 of the streams
that were classified as having insufficient data were assumed to contain coho

salmon. Also, as noted in the Eel River system and some Klamath tributaries
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the ongoing drought has reduced some small popuilations to extremely low
levels.

Even given that we have probably overestimated numbers of natural and
wild cobho salmon, their populations appear to be at low levels. Ti_:é total
California coho salmon population is estimated at about 31,000 fish which is
roughly equivaient to the latest estimate of 33,500 fish statewide (Sheehan
1991). Bowever, hatchery populations contribute over half of the fish (57%).
Natural and wild stocks mai:e up the remainder. Of the natural spawning
stocks probably thé 1arges:t. concentration of fish with little hatchery influence
occurs in the South Fork Eel River system, which is estimated tc have 1,320
fish based on the 20 fish rule. However, as noted above, this is Iikély Y
grose overestimste given the absence of fish _from many of the tributaries in
1989-1990 (Nielsen et al. 1991). Our estimate of 13,240 natural and wild fish
could easily be high by 50% and poesibly even mcre. We would consider an
es.timate of £,000-7,000 naturslly spaewned coho adults returning to Californis’s
streams each year since 1987 to be & resalistic assesament of the state’s coha
populations. This estimate is further reduced if natural stocks are eliminated.
Wild coho stocks in California have probably numbered less than 5,000 fish in
recent years, Ftl;rther, many of the populations in the smaller systems
prcbably number fewer than 100 fish, which is probably below the minimum
population size required to preserve the. genetic integrity of the stock and
buffer it against random environmental disasters. Clearly, the abundance of
naturally spawning coho saimon is at a low level, particularly wild stocks.
The trequ indicate that coho numbers are continuing to decline statewide.
Our numbers show that coho salmon stocks in California are less than 1% of

what they were in the 1940s, even if hatchery stocks are included. There has
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probably been at least a 70% decline in coho numbers since the 1860s.

Threats to wild Populations
The types of threats to the maintenance of wild stocks are well known.
The major .ones are loss of spawning and rearing habitat due to urbanization,

industrialization, timber and agricultural industfy watershed disturbances, and

. water diversions {Baker and Reynolds 198€). There are also dangers invoived

in attempting to enhance wild popuiations with hatchery stocks. Some of
these problems are reviewed below.

lLose of Stream Habitat

Loss of stream habitgt has always been recognized as a major-threat to
anadromous salmonids, particulatly coho salmon which utilize the streams as
juveniles. Testimony given to the State Interim Committee on Stream and
Beach Erosion in 1856 indicated that 925 miles of streams had been damaged or
destroyed by early 1955 and the estimate by the énd of 1956 was 1,000 miles
(Fisk et al. 1966). Calhoun and Seeley (1962} indicated that 33‘ gtreams
totaling about 55 miles, were damaged that fea.r. Fisk et al. (1966) did
preliminary sﬁrveys of stream damage on the Garcia River and Redwood Creek.
The Garcia River was found to be .severely to moderately _damaged by ongoing
logging and road building for 52 miles of its 104 miles of available habitat. In
Redwood Creek, 68.5 of 84 miles of avaﬂable_ﬁabibt fell into theee categories.
This damaged was attributed to erosion and land slippage during floods that
were increased in severity by logging operations such as constriction of
roads, skid trails and the removal of vegetative ground cover. On the Noyo
River in the late 1950s, Hclmaﬁ and Evans (1964) esiimated that all of the 70

miles of the potential fisheries habitat had been adversely affected by past
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logging activities, most of which took place at least 50 years ago. They cited

old log jams, unstable gravels, and areas of heavy silt deposits as the result
of these past activities. |

Graves and Burns (1970) compared yields of downstream migrant
salmonids from 1964 to yields in 1968 after logging road construction and
right-of-way logging on the South Fork Caspar Creek, in Jackson State
Forest, in i967. During the operations, large quantities of rocks and trees
fell into the stresm and spproximately 79 meters of stream were relocated.
Bulldozers operated through 41% of the stream’s length. Upon completion of
stream clearance over 99% of the 3,183 meter study reach had been disturbed '
(Burns 1970). The number. of coho salmon smolté was 41% less in 1968
compared to 1964, Eighty-thre:a percent of the coho salmon juveniles died or
emigrated to refuge pools during the logging cperations. In addition, in 1968
a large number of emigrating coho salmon were fry (81% versus 5% in 1964).
This was most likely due to physical stress caused by physical changes due to
logging.

The Bureau of Reclamation (1973) surveyed Redwood Ci'eek, Ten Mile
River, Noyo Rive.;:, Big River, and the Gualala River and found all of the
streams to be negatively affected by logging practices, road building, grazing,
or urbanization. The detrimental effecf.s of logging on salmonid fishes and
ways to avoid them are reviewed by Burne (1972), with an emphasis on
Californis streams.

The destruction of estuaries and winter habitat are also factors to
consider. Coho salmon fearing in estuaries have rates of growth and survival
that are better than and independent of those.of gtream fry, and independent

of adverse conditions upstream (Tschaplinski 1982 cited in Hassler 1987).
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Similarly, Smith found extremely repid growth rates for steelhead in several
small, California coastal lagoons (Smith 1987). 'E’uckett (1977) noted cohe
sal'rnon in all areas of the Eel River estuary, but noted that many of the fish
may have been hatchery fish. Still the high use of the estuary is gignificant
and other, smaller wild fish were also present. Both Smith (1987) and Puckett
(1977) noted that the value of the estuaries as fish habitat had been degraded
by increased siltation caused by human activities that widened and shallowed
the habitat. Tschaplinski land Bertman (1983) found that many juvenile fish
left the main channel of Carnation Creek (Rritish Columbie, Canada} for low
gradient, low velocity'habitats such a2s side-channel sloughs or tributaries on
the valley fleor. Ma.instream_ babitats utilized were deep pools with undercut
banks and instream woodf' cover.: Cover ‘was also an important component of
the valley floor habitats.

Reeves 'et' al. (1989) have organized some of the factors limiting the
production of coho salmon into a formalized key. The key is meant to help
fishery managers identify the factors limiting production in Oregon and
Washington in streams uﬁ to large fourth—order and small fifth~order in size.
The key emphesizes stream‘gradient, summer and winter water temperatures,
and habitat type (pool, riffle, glide, etc.). Summer temperatures and percent
area of habitat types are both fa'ctors that can be influenced by man-induced
changes by removal of riparian vegétation, factors increasing sedimentation.

The methods for correcting many of the above problems are well known.

. Reeves and Roelofs (1982) reviewed many of the current methods for

rehabilit.éting and enhancing stream habitat. Many local organizationse: in
California are now involved in rehabilitation and enhancement efforts (Tocle et

al. 1983, Hashagen et al. 1984, Sommerstrom 1984). 4s menticned by Reeves
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and Roelofs (1982), many ;-estoration projects are not followe;i up by either
qualitative or quantitative evaluations of increases in production of salmon, or
if they are, the information is not readily available to others.

Genetics

The majority of coho salmon streams in California have been planted
with fish from outside their native drainage. The genetic effects of these
_ plantings of exotic stocke on native wild populations are unknown.
Sommarstrom (1984) estimated that, in Mendocim-:v County, only 10 streams
retained coheo salmon stocks minimally affected by hatchery outplantings, these
being (listed north to south) Whale Gulch Creek, Jackass Creek, Usal Creek,
Cottoneva Creek, Hardy Creek, Howard Creek, Juan Creek, Wages Creek, Albion '
River, and North Fork Gualala River. All but the populations in Albion River
and Cottoneva Creek are reported _to be at low levels or absent (W. Jones,
pers. Comim.). .

Bartley et al {1991)' used electrophoresis. fo study t‘he genetic structure
of 27 populations of California coho salmon. Specimens for study were
captured from 1983 through 1986 from the following streams: Scott Creek,
Waddell Creek, Lagunitas Creek, Tanner Creek {Salmon Creek), Willow Creei:
(Russian River), Flynn Creek (Navarro River), John Smith Creek (Nav&rro.
Riverj, Albion River, Little River, Two Log Creek (Big River), Russian Gulch,
Caspar Créek, Hare Creek, Little North Fork Noyd River, Kass Creek (Noyo
River), Pudding Creek, Little North Fork Ten Mile Creek, Cotioneva Creek,
Huckleberry Creek {South Fork Eel River), Butler Creek {South Fork Eel
River), Redwood Creek (South Fork Eel River), Elk River, Prairie Creek, Rush
Creek (Trinity River), Trinity hatchery, Deadwood Creek (Tr'inity. River), West

Branch Mil]l Creek (Smith River}). Alozyme variation occurred at 24 of 45 loci
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(53%). Much of the variation was due to rare slleles (frequency<3X%) present
in only a few samples. Of 30 variant alleles found, 20 (67%) were found at

three or fewer locations; however, the distribution of these salleles did not

follow any particular geographic pattern. Estimates of gene.ﬂow were high
“ (>1 fish per generation). |
The results for California coho salmon were similar to results obtained in
Oregon, Weshington and Cansada. Bartiey et al. (1991) also noted that
undocumented transplants of different stocks in the pést may have cbecured
any genetic differentiation that may have previcusly existed. In particular,

they point out that Waddell Creek salmon had the highest level of .

"‘..‘-"t;"é ‘,!I\\ i

heterozygosity recorded. This population is known to have been augmented

with exotic stocke of fish. Nearby Scott Creek has not been planted with
exotic stocks and had the lowest heterozygosity recorded (0). The difference
suggests that the populations are mainteining some degree of repreductive
isolation. Genetic changes in hatdhery stocks of Pacific salmon have been
documented and recently models have been constructed to aid in
'unc‘lerstanding the consequences of these changes for the preservation of wild
genotypes (Waples 1990a, Waples 1990b, Waples and Teel 1990). In a recent
review Steward snd Bjornn {1990) noted that large differences in the genetic
structure of wild and hatchery stocks can potentially lead to lower survival.
They also note that supplementation with hatchery stocks can have negative,
neutral or positive effects depending on the size of the wild population.
Positive effects are primarily restricted to the situation where the wild stock
has been reduced to such low levels that much of the genetic variability is
lost. Negative effects relate to the stocking of hatchery fiéh poorly adapted

to the local natural environment. Such fish contribute genetic material
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influenced by selection in the hatchery or other stream systems rathér than
in the local environment. |

Win’le genetically distinct populaﬁions may not exist on a small scale, it
seems h'kelylthat differentiation on a larger geographic scale may exst. The
lack of lsm’a'll scale varistion may be a natural response to the utilization of
geographically unstable coastal streams. Strayﬁ'ng’ is an advantage in this
gituation. It is also likely that there are small genetic d:;.fferences that will be
detected with more s:ensitive techniques or-examination of different loci. The
importance of the stock concept in managing Pacific salmonids has been
stressed many times {Larkin 1981, Helle 1981, Nehlesen et al. 1981) and should'
be followed in the mapnagement of California coho. Hatchery production has a
place in the mzintenance and reéovery of wﬂd stocks but only with adeguate
congideration of possible genetic problems. Steward and Bjornn (1280) provide
a number of recommendations on ways to minimize the genetic effects of
hatchery supplementation. These include monitoring the genetics of wild and
hatchery fish, maintaining large effective population gizeg in tﬁe wild ,and“in '
the hatchery, avoiding inbreeding" through selective mating, supplement with
non-smolt life history stages, and using haichery stocks started from wild
stock for supplementation. A study covering the entire Pacific Coast, using
the same methodology, will probably be necessary to establish the degree of
stock differentiation exis;cing today.
Competition with Hatchery Stocks

Introduction of hatchery raised fish into the natural environment can
result in competition between hatchery and wild fish if densities are "'increase.d
to 2 high level. Researchers in Oregon discovered that the release of

hatchery presmolts reduced the density .of wild juvenile coho salmon by 40-
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50%. They slso found a net loss of adult returns when hatchery presmolts
were stocked (Miller et al. 1290). The implication is that stocking of presmolts

should only be done when natural densities are very low.

There are several possible mechanisms leading to the net loéges
observed. Juvenile coho salmon are territorial and fish with territories have
an energetic advantage over those unable to hola a territory (Puckett and Dill
1985). Hungry fish are less respbnsive to predators so mortality at high
densities would be higher (Dill and Fraser ‘1984), At high densities, growth of
coho salmon is depressed through intra-specific competition for resources and
mortality is increased (Fraser 1969). . Fry select and defend territories, often -

in relatively deep pools W'itl:.l overhanging logs {Shapovalov and Taft 1954).

b
%

Shapovalov and Taft (1954) noted an inverse correlation between the number
of downstream migrants and adult return, implying that in years when
intraspecific competition is low, downstream migrants are better able to
survive ocean life.

Competition for spawning sites among sdults can occur. When wild
stocks are small and hatchery supplementation occurs, hatchery fish may
outnumber wild fish and monopolize the available spawning habitat. The effect
of such competition can be magnified by the fact that naturally spawning
hatchery fish sometimes are less successful than wild fish. A number of
studies have found that hatchery adults may produce fewer smolts and
returning ﬁdults thén wild fizsh (reviewed in Steward arid'Bjornn 1990}.
Climatic Fectors

The decline of coho salmon in California has probably been exac‘.erba’ted‘
by natural climatic events. The droughts of 1976-1977 and 1986-1991 have

clearly made conditions worse in many streams, in some cases drying them up.
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Several El Nino events have probably made cceanic conditions less favorable
for coho salmon survival in recent years. The effects of the record 1964
floods on North Coast streams can still be seen in the streambeds and the
reduced amount of high-quality habitat that resulted. Cohq salmon in
California have no doubt persisted through worse naturail events. in the past,
but the fish did not have to deal simultaneously with the human-related
degradation of their spawning streams due to factors like water diversions
and increased erosion.
Other Concerng )
During the preparation of this report a number of people noted other

mechanisms that may be contributing to the present low populations of coho

salmon. First, there is much concern about the influence of oceanic conditions

‘on survival. Nielsen et al. (1891) noted that many of the streams' surveyed

during their study had good to excellent spawning and rearing habitat. Jones
(pers. comm.) also noted the quality of many Mendocino County streams. Yet,
salmonids are underutilizing or not using these streams, sometimes when

enhancement efforts are ongoing. Botsford et al. {1980} demonstrated a

pattern of cyclic covariation between the catch of Dungeness crab and both

chim.:ok é.'nd coho salmon (cycle period of 10 years). The coho galmon data
only covered the.period from 1952 to 1976, before the subsequent decline in
catch but the linkage of the two salmonids to the crab does indicate a
significant ocean compongnt to survival. Ocean survival and the factprs
influencing it deserve more attention.

Other concerns voiced were that populations are so low that males and
females may not be sble to find each other efficiently. Also, at small

population sizes sexual segregation in timing of migrations may assume more
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importance than with large populations. Inbreeding of hatchery stocks was
another concern mentioned. Overharvest was not mentioned often, pérhaps
because catches are now so low that they may be percei*.:"ed s a minimal
influence. Howevér, continued harvest of small stocks may prevent recovery.
Finally, the introduction of disease into w'il;'i stocks was a concefn,
particularly BED (bacterial kidney disease). The effects of the disease on wild
stocks are not known. Stewsrd and Bjornn (1990} could find little evidence
for the importance of transmission of disease from hatchery to wild stocks
primarily because little work bas been done. They concluded that the full

impact of disease on supplemented stocks is probably underestimated.

Management

Age noted in many of the stream accounts and- in the =zection on threats,
most of the problems facing California coho salmeon populaticns are well known
and have been for many years. . The major reasons that little has been done
specifically for coho salmon seems to be that they are less important lthan
chinocok saimon to the commercial fishery and less imfaort.ant than chinook salmon
and steelhead to the sport fishery. Also, coho salmon are a very diffuse
resource, utilizing strean;s of all sizes along the coaét. A8 B result mensgement
efforts have focused on chinock salmon and steelhead with the hope t};at coho
salmon would be aided incidentally. Coho salmon have plrobably benefitted from
these efforts to some .degree. Another problem is that juvenile coho salmon
require’ deep, cold, pool habitat for good survival, . Pool filling and water
temperature increases are two of the major results of poor land use practict?s
duriﬂg logging, grazing, and urbanizatior;. Further, once these changes have

occurred, often as the result of activities in the past (logging 50 years ago or
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more}, natural reco§ery can take many, many years and siream rehabilitation

efforts are expensive and time consuming.

The present management goal of the California Department of Fish and Game
is to double the size of the present run (33,500 spawners by their estimate) by
the year 2000 (Sheehan 1991). The emphasis will be 6n restoring and improving
habitat. Hatchery production will continue &t current levels, and private
cooperative fish-rearing projects will be encourasged when short-term localized
enhancement efforts are appropriate. Speci.fic éoals for the next five years are:
1. Inventory streams within the historic range of ccho saimon te determine

the present distribution and abundance of the species and assess the

condition of the habif:at. . |

2. Set up priorities for the improvement of coho salmon streams on the basis
of their potential for improvement. :

3. . Identify streams with the highest potential for restoration and enhancement
by the Department of Fish and Game &nd streams suitable for restoration
and enhancement by private crganizations.

4. - Set u1".w l;;riorities for restocking streams affected by droughts to speed
recovery of the population |

5. Fund and accomplish habitat restoration projects.

g. Restock coho salmon streams accordiﬁg’ to priorities and in keeping with

the Department's genetic stock management policy.

We would add little to this outline. Bowever, the addition of a monitering
component seems necessary., Without a baseline it will be difficult to determine

the success or failure of enhancement and restoration efforts. A monitoring

—_— . S L
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. s
program should include: . /,-:‘-”‘:-

no

-

1. Annual pdpulation surveys of selected streams thro.ughout the rrange of
coho salmon. The selected stress should include. both stresms with ongecing
management efforts and streams without such efforts. Sux:veys of both
juvenile and spawner abundance should be included to help determine what
types of activities will best contribute to recovery.

2. Quick presence/absence surveys of all historic coho streams in the state
at least once every five vears to determine if juveniles are present and

to rate stream conditions.

Also, there should be greater cooperation between: the many di.fferent agencies
and organizations involved with coho salmon both within California and in other
states and Canada. A greater exchange of ideas and information may prevent
duplication of both effort and failures. We also urge that the restoration goals
be focussed on wild coho salmon, with hatchery stocks not countc-.;d toward
whatever nume:jica.l goals are set. All use of hatchery stocks should be carefully
evaluated for their potential effects (genétic, behavioral, disease) on wild stocka
and an effort made to increase the use of native strains of fish in hatt.;héries.

Finelly, the above program must be funded and implemen@ed continuously
for it to be successful. The management effort must be focused on the recovery
of the resource rather than the economic effects of necessary actions on resource
users. Thie point haﬁ been made many times in the management of saimonid

fisheries (Larkin 1979, Wright 1881). Otherwise, it is likely ccho salmeon will

continue to decline.
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Conclusions
It is clear that wild stocks of coho salmon have declined or disappea;'ed
from most of California’s streams. The lack of historical or recent data makes it
difficult to evaluate trends in many systems. Based on our ;eview of the.

existing data we suggest the following.

1. Coho salmon were knmown to inhabit at least 582 streams in California.
Populaticns' have been extirpated or nearly so from 18% of the streams, are
known to persist in 23%, and the status of 5%% are unknown. If the
presence/absence data for streams in which the status of coho salmon is
known is consistent for all streams, then 46% of California’s streams that
once contained coho salmon no longer suppbrf populatiéns.

2. The percentage of streams that have lost coho salmon appears to increase
in the southern part of the range but the status of most of the northern
streams is unknown.

3. The evidence that the Sacramento River system never supported
populations of coho salmon is less than coﬁvincing. Based on historical

‘accounts from around the turn of the century, it secems likely that the

species inhabited the drainage to some degree.
" 4, Even very generous estimates of abundance place the number of naturally
spawning fish et only 13,240 fish. Over half of the coho salmon produced
" in the state are from 5 large hatcheries and many sma.llgr systems are
gsupplemented with hatchery fish. The number of naturally spawned fish
is probably about 5,000—?,000.- Wild fish make up an unknown' proportic_m‘

of this number but heve probably numbered less than 5,000 fish in recent

vears.
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The general reasons for the decline are relatively well known, primarily

. erpsion, water temperature increases and changes in flow characteristics

resulting from poor land use practices. BHowever; the problems have not
been well defined for individual drainages. Strict en.t’orcemer.xt of eﬁsting
regulations concerning land use is needed. Research into coho salmon
biology are needed to determine if the formulation of new regulations is
needed.,

Droughts, ocean sqrviva.l, genetics of wild and hatchery stocks, spawning
behavior at small population sizes, and transfer of disesse from hatchery
to wild stocks are probably facters ;:ontributixxg to the decline and deserve
study.

Hatchery production has gpparently slowed the decline of coh6 salmon in
some river systems (e.g., Klamath River, Trinity River, Noyo River) but has
not in others {e.g. Russian River}. Qverall, hatchery production has had
little positive effect on reversing the decline of coho salmon state-wide and
may have had significant negative effects, by introducing strains of fish
po_orly adapted‘ for local conditior;s, introducing diseases, and other factors.
The management plan pgt forward by the California Department of Fish and
Game should be imf:lemented and supported. Additional elements that could
be added to the plan include 2 monitoring component and the d'eve.lopment

of interagency coordination concerning the management of coho saimon.

The challenge of managing such a diffuse resource &s coho salmon are

considerable. Proper management is especially important in California because we

are responsible for the southernmost populations of this species. California

populations are likely unique in many respects because they inhabit one of the
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most stressful areas in the species’ fange. Only with a concerted, well funded,

management effort will the decline of wild coho salmon be stopped and reversed.

Threatened and Endangered Status

In the past 50 yeers, wild cohe salmon numbers in the state have
apparently declined by over $9%. Many _local‘ populations have been extirpated.
There is every reason to think that the decﬁne in coho numbers is continuing
and that many more small, localized populationes will go extinct in the next few
years. Moyle et =al. (1989), largely on the basis of annecdotal information,
recommended that coho zalmon be listed as a Species of Special Concern by the
Czalifornin Departmgnt of Fish end Game, a2 designation certainly supported by the
findinigs of this report. - Ina reimrt on the status of West Coast salmon stocks,

Nehlsen et al. (1991) found that:

1. Coho salmon stocks south of San Francisco Bay were at a high rigsk of
extinction, probgbly qualifying for listing as threatened or endangered
under the federal Endangered Species Act.

2. Coho salmon stocks in sma::ll coastal streams north of San Francisco Bay
weare at a moderate risk of extinction, nea.r the threshold of being qualified
for Iigting under ESA. |

3. Wild coho salmon in the Klamath River drainage were of spebial concern,
because of low and declining numbers. According to the Klamath Fishery
Management Council (1990), hatcheries are the source of most Klamath

drainage cohos and "ngtural spawning is thought to be minor:"

It appears that coho salmon statewide would qualify for listing as a threatened
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species under state law and that a numbef of distinct populations, most notably_
that in Scott Creek, Santa Cruz County, would qualify for threstened or
endangered status under federal law, using the definition of Waples (1891} that
these populations are Evolutionarily Significant Units. -

The question remaing, however, should _co_ho salmon be listed under state
and federzsl endangered species laws? These lawse are among the sirongest
environmental protection laws' we have and .they can be used to force thé
"concerted, well funded management effort™ recommended above that is needed
to reverse the decline of wild coho stocks.. Because formal listing often seems
to turn species management into an adversarisl rather than cooperative process,
we do not recommend imme;liate state-wide listing of the coho salmon. Instead,
we recommend tresating wild coho in every stream as if they were threatened
species, as part of & state-wide effort to restore them. If this effort does not
result in significant recovery of at least so:ﬁe cohe populations,: or at leest
evidence that the declining trend is being reversed within five years, the
process for formal listing under both state and federal laws should proceed. One
exception to this recommendation is to list, as soon as possible, the coho
popu]ationlin Scott Cr‘eek as endangered, as this represents the southernmost,
genetically distinctive population of the species; it is very emall and could
become extinct just through random demographic processes. Listing of this
population would not only provide additional protection forbit, but signal the

need for state-wide protection for coho salmon.

Acknowledgements
~

We thank the many interested parties who contributed ideass, cbgervations,

manuscripts, and unpublished data.

5530



Table 1. List of streams histt :e coho salmon, type of

evidence (SS = stream survey, It - iisi scow.. operation, CC = carcass
count, AT = adult trap, JT = juvenile trap, LIT = literature search, OT =
other), and source. Streams were listed as they occur on the California
coaet from north to south. Only the most recent field sighting was
included. Compilations of file reports and personal communications were
only cited when no other source was available. Numbers of.fish sighted
are described in the text or Appendix 1. Hatchery returns are not
included. Sources followed by an asteriskt were obtained from the Preserve
Design Diversity Database (1989) maintained at the University of Califorria,

Davie by Peter Moyle, rather than directly from the source listed.

Drainage Stream : Method Source
SF Winchuck River SF VWinchuck River. FR Shapovalov 1940
INlinois River _
WF Illincis River Broken Kettie Cr. LIT Hassler 1988
WF Illinois River Elk Creek a7 Hassler 1988
EF Illinois River Dunn Creek ss P. Moyle, unpubl, data
Smith River Smith River LI Bessler 1988
Rowdy Creek . FR Kimsey 1953
Rowdy Creek Dominie Creek LIT Hessler 1988
Rowdy Creek Savoy Creek LIT Hassgler 198€
Rowdy Creek Copper Creek LIT Hassler 1988
Morrison Creek FR Kimgey 1953
Jaqua Creek oT Haliock et al. 1952
Mill Creek - 0T Hallock et al. 1952
Mill Creek EF Mill Creek LIT Hassler 1988
Mill Creek WF Mill Creek . LIT Hassler 1988
Mill Creek ‘ Bummer Lake Cr. ss Burns 1971
MF Smith River LIT Hassler 1988
MF Smith River Hardscrabble Creek LIT Bessler 1988
MF Smith River Myrtle Creek LIT Hassler 1988
MF Smith River NF Smith River LIT Hassgler 1988
NF Smith River Peridotite Creek LIT Hoassler 1988
NF Smith River Still Creck LIT Hassler 1988
NF Smith River Diamond Creek LIT Hassler 1988
MF Smith River Eighteen Mile Creek LIT Hassler 1988
MF Smith River Patrick Creelc LIT Hagsler 1988
Patrick Creek Twelve Mile Creek  LIT - Hassler 1988
Patrick Creek Shelly Creek LIT Hassler 1988
Patriclk Creek Eleven Mile Creek LIT Hassler 1988 ,
Patrick Creek Ten Mile Creelk " LIT Hassler 1988
Patrick Creek WF Patrick Creek LIT " Hassler 1988
MF Smith River Monkey Creek LIT " Hassler 1988
MF Smith River Siskiyou Fork LIT Hassler 1988
MF Smith River Packsaddle Creek LIT Hassler 1988
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Table 1. continued

Drainage Stream Method Source
Miner’s Creek LIT Hassler 1988
Pine Creek LIT Bassler 1988
Pine Creek Littie Pine Creek LIT Hassler 1988
' Bluff Creek LIT. Hassler 1988
Slate Creek LIT Hassler 1988
Red Cap Creek LIT Hagsler 1988
Boise Creek 11T Hassler 1988
Irving Creek §8 .A. Olson, unpubl. data
Camp Creek LIT Hassler 1988 :
Dillon Creek LIT Hagseler 1988
Ukonom Creek - LIT Hageler 1988
Independence Creek SS A. Olson, unpubl. data
Clear Creek LIT Hassler 1988
Elk Creek LiT Hassler 1988
Elk Creek EF Elk Creek SS A. Olson, unpubl. data
Indian Creek LIT Hagsler 1988
Indian Creek SF Indian Creek’’ T Hagsler 1988
Indian Creek EF Indian Creek LIT A. Olson, unpubl. data
Indian Creek Mill Creek §S A. Olson, unpubl. data
China Creek sS D. Maria, unpubl. data%
Thompson Creek LIT Hassler 1988
Seind Creek LIT Bassler 1988 :
Grider Creek Ss D. Maria, unpubl. data%
Grider Creek West Grider Creek  LIT Hassler 1988
Horse Creek LIT Hassler 1988
Horse Creek Buckhbhorn Creek LIT Bassler 1988
Horse Creek Middle Creek LIT Hassler 1988
EHorse Creek Salt Guich LIT Hassler 1988
Barkhouse Creek LIT Hassler 1988
Beaver Creek LIT D. Maria, unpubl. data%
Humbug Creek LIT Hassler 1988
Cottonwood Creek LIT Hagpsler 1888
Shasta River LIT Hasesler 1588
Shasta River Big Springs Creek LIT ‘Hasgler 1988
Willow Creel LIT Hassler 1988
Bogus Creek LIT Hessler 1988
‘Shasta River AT Coots 1958
Klamathon racks AT Bryant 1937
Fall Creek oT Coots 1957
Trinity River Trinity River LIT Hassler 1988
{trib. to Klamath Scottish Creek LIT Hassler 1988
River) Mill Creek - LIT Hassler 1988
Hostler Creek LIT Hassler 1988
Supply Creek LIT Hagaler 1988
Campbell Creek LIT Hassler 1988
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Table 1. continued
Drainage Stream Method Source
MF Smith River Griffin Creek LIT Hagsler 1988
MF Smith River Enoplti Creek LIT Hassler 1988
SF Smith River LIT Hassler 1988
SF Smith River Craigs Creek Lir Hassler 1988
SF Smith River Coon Creek LIT Hassler 1988 :
SF Smith River Hurdy Gurdy Cr. ss P. Moyle, unpubl. data
SF Smith River Jones Creek LIT Hassler 1988
Jones Creek Muzzle Loader Cr. LIT Hassler 1988
SF Smith River Bucl Creek LIT Hasgler 1988
SF Smith River Quartz Creek LI1T Hassler 1988
SF Smith River Eight Mile Creek LIT Hassler 1988
Eight Mile Creek Williams Creek LIT Hassler 1988
SF Smith River Prescott Fork LIT Hassler 1588
Coastal (Lake Earl) Jordan Creek oT Hallock et al. 1852
Coastal {Lake Earl) Yonkers Creek LIT Hassler 1988
Coastal Elk Creek LIT Hassler 1988
Coastal Wilson Creek FR Kimsey 1963
Klamath River estuary oT Gibba and Eimsey 1955
Bunter Creek FR Kimsey 1953
Hunter Creek . Salt Creek LIT Hagsler 1988
Salt Creek High Prairie Creek FR Eimsgey 1953
Hunter Creek Mynot Creek FR Kimsey 1953
Richardson Creek LIT Hassler 1988
Saugep Creek T Hassler 1588
Waukell Creek LIT Hassler 1988
Hoppaw Creek FR Kimsey 1953
Turwar Creek FR Kimsey 1953
McGarvey Creek OT Hallock et al. 1952
" Tarup Creek LIT Haseler 1988
Omagar Creek LIT Hassler 1988
Blue Creek LIT Hasgler 1988
Blue Creek WF Blue Creek LIT Hagsler 1988 .
WF Blue Creek ‘Potato Patch Creek LIT Hassler 1988
Bluz Creek Nickowitz Creek LIT Hassler 1988
Blue Creek Crescent City Fork LIT Hassler 1988
Ah Psh Creek LIT Hassier 1988
Ah Pah Creek SF Ah Psh Creek sS D. McCleod, unpubl. data
Bear Creek LIT Hasasler 1988
Tectah Creelc LIT Hassler 1988
Pecwan Creek LIT Hassier 1988
Mettah Creek LIT Hassier 1988
Roach Creek LIT Hassler 1988
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Table 1. continued
Drainage Stream Method Source
Tish Tang A Tang C LIT Hagsler 1988
Horse Linto Creek S8 P. Moyle, unpubl. data
‘Wiliow Creek LIT" Haggier 1988 '
SF Trinity River LIT Hessler 1988
SF Trinity River Ectapom Creek LIT Hassler 1988
SF Trinity River Pelletreu Creek LT Hasgsler 1888
SF Trinity River Hayfork Creek LIT Heassler 1988
Hayfork Creek Olsen Creek LIT Haesler 1988
SF Trinity River Butter Creek . LIT Hassler 1988
SF Trinity River Rattlesnake Creek LIT Hassler 1988
New River LIT Baseler 1988
Manzanits Creek LIT Hzssler 1988
NF Trinity River LIT Hassler 1988
EF NF Trinity R. Indian Creek LIT Hassler 1988
Canyon Creek LIT Hassler 1988
Brownes Creek LIT Hassler 1988
Rush Creek ss D. Painter, pers. comm.¥
Deadwood Creek LIT Hagsler 1988
Salmon River Salmon River LIT Hasgler 1988
{trib. to Klamath Wooley Creek LIT Hassler 1988
River} : Nordheimer Creek LIiT Bassler 1988
NF Salmon River LIT Hasaler 1988
NF Salmon River North Russian Cr. LIT Hassler 1988
NF Salmon River South Russian Cr. LIT Hassler 1988
SF Salmon River LIT Hassler 1988
SF Salmon River Enownothing Creek LIT Hassler 1988
SF Salmon River Methodist Creek LIT Hassler 1988
SF Salmon River EF SF Salmon River S8 D. Maria, pers. comm.¥
EF SF Salmon R. Taylor Creek LIT Hassler 1988
Scott River Tomkins Creek LIT Hassler 1988
(trib. to Klamath Kelsey Creek LIT Hassler 1988
River) Canyon Creek LIT Hassler 1988
Shackleford Creek  LIT Hassler 1988
Shackleford Creek Mill Creek LIT Hassler 1988
- Kidder Creek LIT Hassler 1988
Kidder Creek Patterson Creek LIT Haesler 1988
‘ Etna Creek LIT Hassler 1988
French Creek LIT Hessler 1988
French Creek Miners Creek LIT Hassler 1988 °*
Sugar Creek LIT Hassler 1988
EF Scott River LIT Bassier 1988
EF Scott River Big Mill Creek LIT Hassler 1988
SF Scott River LIT 1988
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Table 1. continued

Drainage Stream Method Source
Redwood Creek Redwood Creek FR Kimsey 1953.
, Preairie Creek FR EKimsey 1952
Prairie Creek Little Lost Man Cr. OT Hallock et al. 1952
Prairie Creek Lost Man Creek oT Hallock et al. 1952
Prairie Creek May Creek oT Hallock et al, 1952
Preirie Creek " Godwood Creek ss Burns 1971
Prairie Creek _ Boyes Creelk QT Hallock et al. 1952
Prairie Creek Browns Creek LT Engsler 1988
Prairie Creek Streelow Creek - LIT Hassler 1988
Tom McDonald Cr. LIT Eassler 1988
Bridge Creek . LIT Hassler 1988
Coyote Creek LIT Hassler 1988
Panther Creek LIT Hassler 1988
Lacks Creek LIT Haasler 1988
Big Lagoon Big Lagoon oT Bailey and EKimsey 1952
Stone lLagoon MeDonald Creek FR ' Kimsey 1953
Fresh Creek LIT Hassler 1988
Little River Little River oT Hallock et al. 1952
SF Little River LIT " Hassler 1988
SF Little River Lower SF Little R. LIT * Hasgsgler 1988
SF Little River Upper SF Little R. LIT Bassler 1988
Coastal Strawberry Creek LIT. Hassler 1988
Mad River Mad River FR Kimsey 1952
' Warren Creek LIT Hasgiler 1988
Lindsay Creek oT Hallock et al. 1952
Lindeay Creek Squaw Creek FR Kimsey 1953
Lindsay Creeic Grassy Creek oT Hallock et sl 1952
Lindsay Creek Mather Creek LIT Hassler 1988
Hall Creek . LIT Bassler 1988
Hall Creek Mill Creek LIT Hassler 1988
Hall Creek Noiey Creel OoT Hallock et al. 1952
. Camp Bauer Creek OT Heallock et al. 1952
. Leggit Creek LIT Bassler 1988
Leggit Creek Kelly Creek LIT Hassler 1988
Powers Creek - LIT Hassler 1988
Quarry Creek LIT Hassler 1988
Quarry Creek Palmer Creek LIT Hassler 1988
- NF Mad River FR Shapovelov 1940
NF Mad River Sullivan Creek LIT Hassler 1988
NF Mad River Long Prairie Creek LIT Hassler 1988
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#;  Table 1. continued
:’; Drainage Stream Method Source
Cannon Creek s8 L. Preston, unpubl. data
o Maple Creek . LIT Hassler 1988
Black Creek LIT Hassler 1988
Boulder Creek LIT Hassler 1988
S Humboldt Bay "~ Janes Creek oT Hull 1987
" Jolly Giant Creek QT Hull 1987
. Jacoby Creek oT Hull 1987
® Rocky Guilch Creek LIT Hassier 1988
Cochran Creek oT Hull 1887
¥ . Freshwater Creek . OT . Hull 1987
¥ Freshwater Creek Ryan Creek LIT Hassler 1988
Freshwater Creek McCready Gulch LIT Hassler 1988
Freshwater Creek = Lijttle Freshwater C LIT Hassler 12988
& Freshwater Creek Cloney Guich LIT Hassler 1988
3“ Cloney Gulch Falls Gulch LIT Hassler 1988
= Freshwater Creek Graham Gulch LIT Hagsler 1988
Martin Slough LIT Hassler 1988
= Elt River oT Hallock et al. 1952
Elk River NF Elk River LIT Hasgsler 1988
Elk River SF Elk River LIT Hassler 1988
8F Elk River Little SF Elk R. LIT Hassler 1988
College of LIT Hassler 1988
Redwoods Creek
Salmon Creek LIT Hassler 1988
"Eel River estuary oT Puckett 1977
' below Van Duzen R. OT Murphy and DeWitt 1951
' Salt River Sss Mills 1983
Salt River Russ Creek LIT Hassler 1988
Salt River Reas Creek . ss Mills 1983
Rohner Creek ss Mills 1983
Price Creek FR Shapovalov 1941
Howe Creek Ss - Milla 1983
Howe Creek Atwell Creek 88 Mills 1983
Dinner Creek FR Shapovalovy 1940
Jordan Creek oT Hellock et =l, 1952
Eel River near Pepperwood TR Shapovelov 1940
Shively Creek SS Mills 1983 EERE
Bear Creei CC G. Flogi, unpubl. data
Chadd Creek cC G. Flosi, unpubl. data .
Larabee Creel ss Mills 1983
Larabee Creek Carson Creek CcC G. Flosi, unpubl. dats
: Newman Creek FR Shapovalov 1940
Jewett Creek SS Mills 1983
Kekawaka Creek LIT Hassler 1988
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Table 1. continued
Drainage Stream Method Source
Outlet Creek cc G. Floai, unpubl. data
Outlet Creek Bloody Run Creek SS W. Jones, pers. comm.
Outlet Creek Long Valley Creek CC Brown and Moyle 1991
Qutlet Creek Reeves Canyon Cr. CC G. Flosi, unpubl. datsa
Outlet Creek Ryan Creek cc G. Flosi, unpubl. data
Outlet Creek Rowes Creek ss W. Jones, pers. comm.
Qutlet Creek Mill Creek ss- W. Jones, pers. comm.
Mill Creek willits Creek CcC G. Flosi, unpubl. data
Willits Creek Dutch Henry Creek SS W. Jones, pers. comm. .
Outlet Creek Brouddus Creek CcC G. Flogi, unpubl. dats
Qutlet Creek Haehl Creek cC G. Flosi, unpubl. data
Outlet Creek Baechtel Creek ccC " G. Flosi, unpubl. dats
' Indian Creek SS Mills 1983 )
Tomki Creek Rocktree Creek 8s Mills 1983
Tomki Creek String Creek ss - Mills 1983.
Tomlki Creelk Tarter Creek sSs Mills 1983
Van Duzen River Van Duzen River Ss Brown and Moyle 1891
({trib. to Eel River) Paimer Creek oT Hallock et al. 1952
Wolverton Guich §8 Mills 1983
Yager Creek 88 Mills 1883 .
Yager Creek Cooper Mill Creek  OT Hallock et al. 1952
Yager Creek Wilson Creek 3] Mills 1983
. Yager Creek Lawrence Creek cC G. Flosi, unpubl. data
Lawrence Creek Shaw Creek CcC G. Floei, unpubl. data
Cuddeback Creek FR Shapovalov 1941
Fielder Creek oT Hallock et =l 1952
Cumminge Creek g5 Brown snd Moyle 1991
Hely. Creek oT Hallock et al. 1952
Root Creek LIT Hagsler 1988
, Grizzly Creelc oT Hallock et al. 1952
Grizzly Creek Stevens Creek LIT Eassler 1988
Hoaglund Creek LiT Hagsler 1988
Little Larabee Cr. LIT Hassler 1988.
South Fork Eel River SF Eel River 23 Nielsen et al, 1991
(trib. to Eel River) Bull Creek ©JT S. Downie, unpubl. data
Bull Creek Squaw Creek ccC G. Flosi, unpubl. data
Bull Creek Albee Creek LIT Hassler 1988
Bull Creek Mill Creek LIT Hassler 1988
Canoe Creek ss Brown and Moyle 1991
Bridges Creek FR Shapovalov 1941 ‘
Elkk Creek FR Shapovalov 1940
Salmon Creek FR Shapovalov 1940
Bear Butte Creek FR Shapovealov 1240
Firh Creek R Shannvalnv 1940
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Table 1. ' continued

Drainage Stream Method  Source
Anderson Creek cC G. Flosi, unpubl. data
Dean Creek FR Shapovalov 1940
_ Redwood Creek JT S. Downie, unpubl. data
Redwood Cr. Seely Creek ss Mills 1983
Redwood Cr. Miller Creek ss Mills 1583
Redwood Cr. Chins Creek ss Mills 1983
Redwood Cr. Dinner Creek ss Mitls 1983
Sprowel Creek ss L. Brown, pers. obs.
Sprowel Creek Warden Creek LIT Hassler 1988
Sprowel Creek Little Sprowel Cr. LIT L. Brown, pers. obs.
Sprowel Creek WF Sprowel Creek_. LIT Hassler 1988 :
EB SF Eel River JT - 8. Downie, unpubl. data
EB SF Eel River Squaw Creek ss Mills 1983 :
Durphy Creek FR Shapovalov 1941
Milk Ranch Creek sS Mills 1983
Low Gap Creek ss Mills 1983
Indian Creek cC - Nieleen et al. 1991
Piercy Cresk CcC Nielsen et al. 1991
Standley Creek sS Millg 1983
McCoy Cresk 88 Mills 1983
Bear Pen Creek ss Millg 1983 '
Bear Pen Cr. Cub Creek ss Mills 1983
Red Mountain Creesl 88 Mills 1983
Wildcat Creek 88 Mills 1983
Bollowtree Creek ceC Nielsen et al. 1991
Hollowtree Cr. Mule Creek 88 Mills 1983
Hollowtree Cr. Walters Creek = LIT Hasesler 1988 ,
Hollowtree Cr. Redwood Creek CC Nielsen et al, 1991
Hollowtree Cr. - Bond Creek LIT Haszsler 1988
Hollowtree Cr. Michaels Creek ss Nielsen et al. 1991
Hollowtree Cr. -Waldron Creek Ss Mills 1983
Bollowtree Cr. Huckleberry Creek S8 Nielsen et sl, 1991
Hollowtree Cr. Butler Creek Sss Nielsen et al. 1991
Cedar Creek LIT Nielsen et al. 1991
Rattlesnake Creek SS Mills 1983
Rattlesnake Cr. Cummings Creek S8 P. Baker, pers. comm.¥
‘Ten Mile Creek cC G. Flosi, unpubl. data
Ten Mile Creek Grub Creek ss Mills 1983
Ten Mile Creek Streeter Creek CcC G. Flosi, unpubl. data
Ten Mile Creek Big Rock Creek ss Milis 1983
Ten Mile Creek Mud Springs Creek S8 Mille 1983
Ten Mile Creek Mill Creek ss Millg 1983
Ten Mile Creek Cahto Creek SS Mills 1983
' Fox Creek 58 Mille 1983
Elder Creek S8 Brown and Moyie 1981
Jack of Hearts Cr. CC Nielsen et al. 1991
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Table 1. continued
Drainage Stream Method Source
. Deer Creek S8 Mills 1983
Little Charlie Cr. - LIT Hassier 1988
Dutch Charlie Creek CC G. Flosi, unpubl. data
Redwood Creek cC Nielsen et al. 1991
Kenny Creek Ss Millg 1983 '
Haun Creek LIT Hassler 1988
Rock Creek SSs Mills 1983
Bear Creek Ss Millg 1983
Taylor Creek Ss Mills 1983
Middle Fork Eel River  MF Eel River - LIT Easgler 1988
(trib. to Eel River) Mill Creek Ss Mills 1983
Mill Creek Grist Creek SS Mills 1983
Rattlesnake Creek ss - Mills 1983
"NF of MF Eel River Rock Creek S8 Mills 1983
North Fork Eel Bluff Creek .88 Mills 1983
River (trib. to ‘
Eel River)
Coastal Guthrie Creek LIT Hassler 1988
Bear River Bear River LIT Hassler 1988
Bonanza Gulch LIT Hassler 13988
SF Bear Creek LIT Hassler 1988
SF Bear Creek Hollister Creek LIT Hagsler 1988
Coastal McNut Guich LIT Hassjer 1988
Mattole River Mattole River LIT G. Petersen pers. comm.
NF¥ Mattole River LIT Hassler 1988
Mill Cr. {Petrolia) LIT Hassler 1988
Clear Creek LIT Hassler 1988
Conklin Creek LIT Hassler 1988
McGinnis Creek LIT Hasaler 1988
Indian Creek LIT Hassler 19388
Squaw Creek LIT Hassler 1988
Pritchard Creek LIT Hessler 1988
Grenny Creek LIT Hassler 1988
Saunders Creek LIT Hassler 1988
Woods Creek LIT Hassler 1988 °
. Upper NF Mattole R LIT Hassler 1988
Upper NF Mattole R Rattlesnake Creek LIT Hassier 1988
Upper NF Mattole R 0il Creek LIT Hassler 1988
Oil Creek Devils Creek LIT Hassler 1988
HonevAdsw Crasalr 1.T™T™ Hearaclar 10RRK
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e Table 1. continued

Drainage Stream ' Method Source
” Honeydew Creek Bear Trap Creek LIT Hassler 1988
' Dry Creek LIT Haesler 1988 -
Middie Creek LIT Hassler 1988
Westlund Creek LIT Bassler 1988
Gilham Creek LIT Hasesler 1988
Fourmile Creek LIT Hasgler 1988
Sholes Creek LIT Hassler 1988
Harrow Creek LIT Hassler 1988
Grindstone Creek = LIT Hassler 1988
: Mattole Canyon LIT Hagsler 1988
. : Blue Slide Creek - LIT Bassler 1988
: ' Bear Creek LIT Hassler 1988 )
Bear Creek SF Bear Creek SS L. Preston, unpubl. data
Big Finley Creek = LIT Hasgsler 1988
B Eubank Creek LIT Hassler 1988
B . Bridge Creek LIT Hassler 1988
- McKee Creek LIT Hassler 1988
Vanankin Creek LIT Hessler 1988
Mill Creek LIT Hassler 1988
Baker Creek LIT Hassler 1988
Thompson Creek LIT Hassler 1988
Coastal ) Whale Gulch Creek OT ' Sommerstrom 1984’
Coastal Indian Creek oT Murphy 1950
Coastal Jackass Creek oT Sommerstrom 1984
Coastal . Usal Creek FR Eimsey 1953
Cottoneva Creek Cottoneva Creek  OT Sommerstrom 1984
SF Cottoneva Creek LIT - BHassler 1988
NF Cottoneva Creek LIT Hassler 1988
Coastal Hardy Creek oT Sommerstrom 1984
Coastal Juan Creek oT Sommerstrom 1984
Littie Juan Creek LIT Hassler 1988
Coastal Howard Creek SS. T. Taylor, unpubl. datas
Coastal DeHaven Creek oT Murphy 1950
Coastal Wages Creek oT Sommerstrom 1584
Ten Mile River Ten Mile River oT . Sommerstrom 1984
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Table 1. continued

Drainage Stream Method Source

. NF Ten Mile River LIT Hesgler 1988
NF Ten Mile River Mill Creek LIT Hassler 1988
NF Ten Mile River Little NF Ten Mile LIT Bassler 1988
SF Ten Mile River LIT Bassler 1988
SP Ten Mile River Smith Creek LIT Bagsler 1988
SF Ten Mile River Campbell Creek LIT Hagsler 1988
.-SF Ten Mile River Churchman’s Creek LIT Hassler 1988 :
SF Ten Mile River Redwood Creek cC Nielsen et al. 1991
_ MF Ten Mile River LIT Hassler 1988
MF Ten Mile River Bear Haven Creek LIT Bassler 1988
- Pudding Creek . Pudding Creek cC Nielaen et al. 1991
Little Valley Creek LIT Hessler 1988
Noyo River Noye River cCc Nielsen et al. 1391
SF Noyq River LIT Nielsen et al. 1991
SF Noyo River Enes Creek LIT Nielsen et al 1991
. SF Noyo-River NF SF Noyo River CC. Nielsen et al. 1891
~ SF Noyo River Parlin Creek cC Nielzen et al. 1891
Littie NF Noyo R. ss Burns 1971
Duffy Gulch LIT Hassler 1988
NF Noyo River LIT Hassler 1988
NF Noyo River Marble Gulch LIT Hassler 1988
NF Noyo River Haysworth Creek LIT Hasgsler 1988
NF Noyo River MF NF Noyo River LIT Hassler 1988
Olds Creek LIT Hzesler 1988
Redwood Creek LIT . Hassler 1988
Hare Creek Hare Creek
SF Bare Creek LIT Hascler 1988
Bunker Gulch Creek LIT Hassler 1988
Coastal Jug Handle Creek Ss T. Taylor, unpubl. datat
Caspar Creek - 8F Caspar Creek ccC Nielsen et al. 1991
NF Caspar Creek §s - Nielsen et al. 1991
Coastal Doyle Creek LIT Hassler 1988
Coastal Russian Gulch oT Bartley et al. 1991
Big River Big River oT Sommerstrom 1984
Little NF Big River LIT Hassler 1988
Little NF Big River EB Little NF Big R LIT Hassler 1988
Little NF Big River Berry Gulch LIT Hassler 1988
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Table 1. continued
Drainage Stream Method  Source
Tramway Gulch LIT Hassier 1988
NF Big River LIT Hassler 1988
NF EBig River EB NF Big River LIT Hassler 1988
NF Big River Chamberlain Creek LIT Hasgsler 1988
Chamberlain Creek Arvola Gulch LIT ' Hassler 1988
NF Big River James Creek LiT Hagsler 1988 °
James Creek NF James Creek LIT Hassler 1988
SF Big River LIT Hasgler 1988
SF Big River “Ramon Creek cC Nielsen et al, 1991
SF Big River Daugherty Creek LIT Hassler 1988
Daugherty Creek Johnson Creek LIT Baseler 1988
Coastal Little River LIT Hassler 1988
Coastal Buckhorn Creek LIT Hassler 1988
Albion River Albion River OT Sommersirom 1984
SF Albion River LIT Hagsler 1988
Railroad Guilch LIT Hassler 1988
NF Albion River LIT Hassler 1988
Marsh Creek LIT Hassler 1988
Big Salmon Creek Big Salmon Creek LIT Hassler 1988
Little Salmon Cr. LIT Hagsler 1988
Hazel Gulch LIT Hassler 1988
Navarro River Navarro River LIT Hasgsler 1988
: NF Navarro River LIT Hassler 1988
NF Navarre River _NF Flynn Creek LIT Hassler 1988
NF Navarro River SB NF Navarro R LIT Hassler 1988
SB 'NF Navarro R Bridge Creek LIT Hassler 1988 -
NF Navarro River NB NF Navarro R LIT Hassler 1988
NB NF Navarro R Little NF Navarro LIT Hassler 1988
NB NF Navarro R John Smith Creek LIT Hassler 1988
Mill Creek LIT Hassler 1988
Indian Creek LIT Hassler 1988
Indian Creek ‘NF Indian Creek LIT Hassler 1988
Indian Creek Gut Creek LIT Haszler 19588
Indian creek Dick creek LIT Hassler 1988
Rancheria Creek FR Kimsey 1953
Rancheria Creel Ham Canyon Creek LIT Haesler 1988
Rancheria Creek Horse Creek LIT Hassler 1988
Rancheria Creek Minnie Creek LIT Hassler 1988
. Rancheria Creek Camp Creek LIT Hassler 1988
Camp Creek German Creek LIT Hassler 1988
D
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Table 1. continue;i
Drainage Stream Method Source
Coastal Greenwood Creek LIT Hassgler 1988
Coastal Mallo Pasgs Creek LIT Hasslér 1988
Elk Creek Elk Creek LIT Easgler 1988
Three Springs Cr. LIT Hassler 1988
Soda Fork LIT Haseler 1988
Sulphur Fork LIT Hassler 1988
Coastal Brush Creek oT R. Snyder pers. comm.
. cited in Snider (1985)
Coastal Garcia River se Pis_‘ber 1965
Schooner Gulch Schooner Guich LIT Hassler 1988
NF Schooner Gulech LIT Hassler 1988
Coastal  Fish Rock Guich LIT Hassler 1988
Coastal Gualala SS Pister 1965
Gualala River NF Gualals River oT Sommerstrom 1984
NF Gualala River Doty Creek LIT Hassler 1988
Gualala River SF Gualala River LiT Hassler 1988
SF Gualaia River Franchini Creek LIT Hassler 1988
SF Gualala River Sproule Creek . LIT Hassler 19588
SF Gualala River Marshall Creek LIT Hassler 1988
Gualala River Wheatfield Fork LIT Hassler 1988
Wheatfield Fork Fuller Creek - 88 P. Baker, pers. comm.%
Wheatfield Fork Haupt Creek sS P. Baker, pers. comm.*
Wheatfield Fork House Creek LIT Hassler 1988
Coastal Fort Ross Creek 88 P. Baker, pers. comm.¥
Coastal Ruesian Gulech LIT Hagsler 1988
Russian Gulch Middle Branch LIT Hassler 1988
Russian Gulch East Branch LIT Hassler 1988
Ruszizn River Russian River LIT Hassler 1988
Willow Creek Ss B. Cox, pers. comm.
Sheephouse Creek  LIT Hassler 1988 ,
Sheephouse Creek unnamed trib LIT Hassler -1988
Freezeout Creek LIT Hassler 1988
Austin Creek LIT Hassler 1988
Austin Creek Kidd Creek LIT Bassler 1988
Austin Creek Ward Creek SS

At o PRSI

-~

—~

P. Baker, pers. comm.*

5543



cnFe VT

e

Table 1. continued

Drainage Stream Method Source
East Austin Creek Gilliam Creek ss B. Cox, pers. comm.
East Austin Creek Gray Creek Ss p. Beker, pers. comm.%
Dutch Bill Creek FR Kimsey 1953
Hulbert Creelt FR Kimsey 1953
Mark West Creek ss B. Cox, pers. comm.¥ .
Dry Creek FR Eimsey 1852
Dry Creek Mill Creek FR Kimsey 1953
Mili Creek Wallace Creek FR Kimsey 1953
Dry Creek Pena Creek FR Kimsey 1953
Dry Creek Warm Springs Creek OT B. Cox, pers. comm.
EF Russian River . LIT Hassler 1988
WF Russian River  LIT Hassler 1988
WF Russian River York Creek . LIT Haggler 1988
WF Russian River Forsythe Creek Ss W. Jones, pers. comm.
Forsythe Creek Mill Creek SS W. Jones, pers. comm.
Forsythe Creek Seward ,Creek ss W. Jones, pers. comm.
Seward Creek Eldridge Creek ss W. Jones, pers. comm,
Seward Creek Jack Smith Creek SSs W. Jones, pers. comm.
WP Russian River Salt Hollow Creek LIT Hassler 1988
WF Russian River Rocky Creek LIT Hassler 1988
WF Russian River Mariposa Creek LIT Hassler 1988
WF Russian River Fisher Creek LIT Hassler 1988
WF Russian River Corral Creek LIT Hassler 1988
Coastal Scotty Creek LIT Hassler 1988
Salmon Creek Salmon Creek S§ ‘B. Cox, pers. comm. .
Finley Creek sS P. Baker, pers. comm.¥
Coleman Creek S8 P. Baker, pers. comm.¥%
Fay Creek sSs P. Baker, pers. comm.*
Tannery Creek LIT Hassler 1588
Walker Creek Walker Creek 88 Emig 1984
Salmon Creek LIT Hassler 1988
Arroyo Sausal Cr  LIT Basszler 1988
Lagunitas Creek ‘Lagunitas Creek 58 Emig 1985
Olema Cre=k S8 B. Cox, pers. comm.
Nicasio Creek LIT Hassler 1988
Devil’s Guleh .Cr. S8 Emig 1985
San Geronimo Cr. 88 Emig 1985
Bolinas Lagoon Pine Gulch Creek S8 B. Cox, pers. comm.
Coastal Redwood Creek SS B. Cox, pers. comm.

)
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Table 1. continued
Drainage Stream Method Source
San Francisco Ahmeda Creek oT John Hopkirk, pers. comm.
Bay tributaries ) cited in Leidy 1884
San Pablo Creek oT letter to Paul Needham
from Willis Evans cited in
Leidy 1984
Walnut Creek oT Leidy 1583
San Ansejmo Creek OT Fry 1836
Corte Madera Creek OT Leidy 1984
Mill Valley Creei OT Leidy 1984
Sacramento River Sacramento River - OT Fry 1973
Feather River oT Painter et al. 1977
Coastal San Gregorio Creek 58S L.. Ulmer, pers. comm.%*
Coastal Pescadero Creek - 88 L. Ulmer, pers. comm.*
Coastal Butano Creek LIT Hassler 1288
Coastal Gazos Creek LIT Hassler 198§
Coastal Waddell Creek ss L. Ulmer, pers. comm.¥
Coastal Scott Creek AT D. Strieg, pers. comm.
Scott Creek Big Creek AT D. Strieg, pers. comm.
Coastal San Vicente Creek LIT "Hassler 1588
San Lorenzo River San Lorenzo River OT Johansen 1875
Hare Creek LIT Hassler 1988
Coastal Soquel Creek LIT Hassler 1988
Coastal Aptos Creek LIT Hassler 1988
Coastal Carmel River LIT Hnésler 1988
Coastal Big Sur River LIT Bassler 1988
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Fish Planted

Figure 1. Adult returns to Iron Gate Hatchery {Klamath River) and number of
coho salmon planted each year. Data are from published hatchery records.
Letters associated with values of fish planted indicate the introduction of

.



Trinity River Haichery
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Figure 2. Adult returns to Trinity River Hatchery eand number of coho salmon
planted each year. Data are irom published hatchery records. Letters
associated with values of fish planted indicate the introduction of exotic
stocks (E = Eel River, California, C = Cascade River, Oregon, N = Noyo
River, California, A = Alsea River, Oregon).
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- Mad River Hatchery
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Figure 3.
planted each year.
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Warm Springs Hatchery
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Figure 4, Adult returns to Warm Springs Hatchery (Russian River) and number
of coho salmon planted each year. Data are from published hatchery
records. Letters associated with values of fish planted indicate the
introduction of exotic stocks (EL = Iron Gate Hatchery, California, N = Noyo
River, California, ET = Hollowtree Creel, California, PC = Prairie Creek,
California).
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Noyo River Egg Station
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Figure 5. Adult returns to the Noyo River Egg Taking Station {South Fork Noyo
River). MNumber of coho salmon planted are presented for some Yyears.
Numbers next to values for adult returns indicate the number of adults
passed over the weir to spawn naturally in the upstream area. Data are

from published records. )
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Prairie Creek Hatchery
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Figure 6. Adult returns to Prairie Creek Hatchery (Prairie Creek is tributary to
Redwood Creek) and number of coho salmon plarited each year. Data were
supplied by S. Sanders, Letters associated with values of fish planted
indicate the introduction of exotic stocks (S = Soos, River, Oregon, SY =
Sandy River, Oregon, K = Iron Gate Hatchery, California, N = Noyo River,

Oregon. :
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Coho Salmon Commercial Troll Catc

and Pounds Planted |
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Figure 7. Number of coho salmon caught in the commercial troll caifch (published
and unpublished records of the California Department of _F:sh and Gane)
and pounds of coho salmon planted (data from published hatche;y
production records) each year.
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Coho Salmon Counts
at Benbow Dam, SF Ee! River

Number of Coho Salmon
(Thousands)
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th-ure 8. Number of coho salmon passing over Benbow Dam, South Fork Eel
River, Data are from Murphy (1952) and unpublished counts by California
Department of Fish and Game  presented in Frederickson, EKamine and
Associates, Inc. (1980).
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Coho Salmon Counts
Sweasey Dam, Mad River
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Figure 8. Number of coho salmon passing over Sweasey Dam {Mad River). Data
are from Murphy and Shapovalov (1952) and unpublished counts by
Celifornia Department of Fish and Game presented in Frederickson, EKamine
and Associates, Inc. {1980).
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Coho Salmon Counts
Waddell Creek :
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Figure 10. Coho salmon counts in Waddell Creek. Numbers include fish passed
through the weir, fish leaping over the weir, and fish spawning
downstream of the weir. Data are from Shapovalov and Taft (1954).
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ippendiz. Nuaber of fish seen during surveys of some of the streaas bistorically known to produce coko saliso,

type of evideace (55 = streax survey), and source. Befer to Table | for a complete list sf streaas

supporting cobo salaon. Humbers of fish seen in other stresss are discussed in the test. Negative
evidence {lack of fish) wag only included wben it was known that cobo szlaoo used the streas at sose
tiae, Hatchery returns are pot included, BR in source cojuss indicates Burest of Reclasatioa,

Streas

Type of evidence

Date

Source

it

e

&

L

A Drainage

¥ SF ¥inchuck Biver
§F Vinchuck River

i Saith Biver

R e

¥ill Creet
Coastal

Coastal

Elanath Biver

3F Vinchock River
3F Viochuck Biver

Morrison Creet
Rowdy Cresk
Bowdy Cresk
Bowdy Creek
Rowdy Creek
Rowdy Creek
Rowdy Creek
RBowdy Cree¥
Jaquz Creek
Hill Creek
Bumaer Lake C:.

Jordan Creek

Yilson Creek
Vilson Creek
¥ilson Creek
Vilson Creek
¥ilson Creek
Vilson Creek
¥ilsor Creek
¥ilson Creek
¥ilson Creek
Vilsor Creek

-eltuari

estozry

side cbannel
Bunter Creek
Runter Creek
Bunter Creek
Hunter Creek
Huater Creek
Bupter Creek
Benter Creek
Buoter Creek
Bunter Cresk
funter Creet

11000 juveniles rescues
3170 juvepiles rescaed

210 juveniles resceed

56684 juveniles rescued

18555 juveniles rescued
6645 juveniles rescued
20098 juveniles resceed
2934 juveniles rescued
10352 juvenile rescped
1315 juveniles rescued
25 juveniles seined

60502 juveniles seiped
est. L2k ialiln

200 juveniles seiped

3386 jureniles rescoed
41507 juvepiles rescaed

- 1097 juveniles rescaed

1910 juveniles rescued
4564 juveniles rescued
5294 jgvepiles rescued
8835 jureniles rescued
1957 juveniles rescoed
H3BE juveniles seiped
23988 juveniles rescued

creel cepsuz estimate

of 1145 [ish in sport catch

creel census estimate

of 4000 fisk in sport catch

890 juveniles rescued
901 juveniles rescued
25215 juveniles rescued
152 juveniles rescued
1312 juveniles rescoed
518 juveniles rescued

1288 juveniles rescued -

§896 juveniles rescued
1910 juveniles rescued
535 juvepiles seined

§641 juveniles rescued

1939
1940

1952
1938
1940
181
1944
1945
1950
1952
1951
1951
1361

1851

1939
1940
1841
1942
1943
1844
1950
1951
1951
1952

1958
1854

1941
1938
1340
H1H
1942
1843
1844
1350
1951
1951
1952

Shapovaliov 1940
Shapovaior 184}

fingey 135)
Shaporalor 1940
Shapovalor 1834}
Shapovaloy 1942
Sbapovalor 1345b
Shapovalor 194§
Morphy 1961

Iinsey 1953

Eslloek et 2l. 1952
Bailock et a]. 1952
Burns 1971

Ballock et al, 1952

Shaperalor 1940
Sbapovalor 1941
Shaporvaler 1942
Shapovalovy 1344
Shapovalor 1945
Shapovaior 19450
Narphy 1951

Iiesey 1952

Fallock et al. 1852
Liasey 195)

(ibbs and Timsey 1335
¥eCoraick 1358

Shapovalor 1942
Shapovalov 1340
Skapovalor 1541
Shaporslor 1942
Fhapovalor 1944
Shapovajor 1945
Shapovaior 145D
Hurphy 1931
Limsey 1952

. Ballock et al. 1952

Eingey 1951
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Appendiz. continued.

Drainage

Strean

type of evidence

Date

Source

Bunter Creek
Junter Cresk
Bunter Crest
Bunter Creel
fupter Creek
Buater Creek

Badwood Creek

Prairie Creek
Prairie Cresk
Prairie Creek
Prairie Cresk
Prairie Creek

Prnirig Creek

Bigh Prairie Creek
Bigk Prairie Creek
Bigh Prairie Creek
Bigh Prairie Creek
¥ynot Creek

¥ynot Creek

Boppaw Creek
Eoppaw creek
Boppaw Creek
Hoppaw Crest
Boppaw Creek
Turwar Creek
Torwar cresk
Torwar Creek
Torwar Creek

. furwar Creek

Tarvar Creek:
Turwar Cresk
Tarwar Creek
furrar Creel
Tarvar Creek
HeBarvey Cresk
Shesta Biver

Shagts Biver
Elesathon racks

[laaathon racks
Fall Cresk

Bedwood Creek
Bedwood Creek
Bedwood Craek
Bedwood Creek
Bedwood Cresk
Bedwood Creek
Prairie Creek
Prazirie Cresk
Little Lost Han Cr.
Little Lost Han Cr.
Lost Nan Creek

Hay Cresk

Godwood Creek

Boyes Creek

180 juveniles rescaed
3537 juveniles seiped
ED juveniles rescued
1123 juveniles rescued
10000 juveniles rescued
1ZH juveniles rescped
E0 joveniles rescued
140 juveniles rescued
1133 juveniles rescoed
14} joveniles rescoed
859 juvemiles rescued
4100 juveniles rescued
1210% jovepiles rescued
3048 juveniles rescued
3217 joveniles rescued
13685 juveniles rescned
1705 juveniles rescued
530 juveniles rescaed
318 juveniles rescued
3050 juvenjles seiped
$084 Juveniler rescued
220 juveniles seiped
310 adalts counted at
counting station

0o adults counted

nany caught but the larger

_king salaon is selected

pone observed in 1356
2 small run of cobo salmen
poted (nethod wnknowm)

noted 2z presest

352 joveniles reacued
170 jureniles rescued
38§ juveniles reseced
known preseat

run estinated at 2000 adults
106 juveniles rescued
958 juvepiles seined
240 juveniler rescued
189 juveniles seined
1520 juveniles seined
300 juveniles seined
est. 1136 in [.] ks
est. 861 in 1.} km -
est. 2 inl.l kn
240 juvepiles seined

1950
1951
1951
1952
1840
1352
1439
1340
1959
1351
1952
193¢
1340
134)
1942
1343
1944
1850
1951

- 1881

1352
1951
1958

- ]988

1323

1958
1954

1308
1838
1950
1952
1968
m
1884
1951
195¢
1951
1951
1981
1351
1968
1969
1951

Hurphy 1351

Ballock et al. 1952
Finsey [852

Einsey 1953
Jhapovalov 1941
Lingey 1953
Jbapovalov 1340
Shapovelev 1941
Hurphy 1951

Lingey 1852

Tingey 1953
Shapovalev 1940
Shapovaloy 194]
Shapovalov 1342
Stapovaloy 1944
Shapovaley 1945
Shapovaloev 1945%
Hurphy 1831,

Lizsey 1352

Bailock et al. 1952
Liasey 1953 ’
Ballock et a}. 1952
Cooty 1958

Coots 1357
Bryant 1337

Coots 1958
Coots 1357

Soyder 1903
Sheporaloy 1940
Burphy 1981

Eiagey 1953

Pigk et al, 1366

BR 19M]

Einsey 1352

Ballock et al. 1852
Hurphy 1951

Hallock et al, 1952

Baliock et 2l 1952
Hallock et al. 19852
Furns 1371
Jurns 1971
Burns 1971
fallock ef al. 1952

5557



Appendiz. costinved.
Draipage trean Type of evidence Date  ZJource
Coastal - ¥cDooald Creet 10 juveniles rescued 1952 Tingey 1953
Coagtal Little River 813 juveniles seiped 1951  Fallock et al, 1952
¥ad Biver Nad Biver 1§ juveailes rescued 1951 Ziasey 1952
Lindsay Creek 10683 juveniles seined 1851  Ballock et al, 1952
Lipdsay Creek Squaw Cresk 11612 juvepiles rescued 1950 Marphy 1951
Lindsay Creek Squaw Crest 6810 juveniles seined 1381  Zallock et al, 1952
Lindsay Creek quay Cresk 1553 juveniles rescued 1952 Zimsey 1952
: Orassy Cresk 11203 jeveniles seined 1951  Ballock et al, 1952
Noisy Creek 500 juveniles seined 1961  PBallock et al. 1952
Canp Bauer Creek 1020 juveniles rescued 1950 - Yurphy 1951
Camp Baver Creek 200 juvepiles seined . 1881  Ballock et al. 1952
§F Nad Biver 8217 juveniles rescued 1938 Shapovalov 18D
Coagtal Jacoby Creek HU3 juveniley seined 1951  Gallock et al. 1952
Coastal Preshwster Creek 3641 juveniles seined 1951 Hallock et al, 1952
Elk River E1k Biver 17611 juveniles seined 1951  Zallock et al, 1952
Bel River below Van Duzen B. { juveniles seined, uncommmon 1950

Salt Biver

Howe Cresk

Bel River

Eel River
Jalt River
Beas Creek
Bohner Cresk
Price Cresl
Eowe Crest
Bowe Creek
Atwell Creek.
Didner Creek
Jordae Creek
Jordan creek
Jordsn Creek
Jordan Cresk
near Peppervood
Shively Creek
Bear Creet
Bear Creek
Bear Creek
Chadd Cresk
Chadd Creek
Chadd Creek
Chadd Cresk
Chadd Cresk
larabse Creek

iz lower river
281 juveniles rescaoed

* 83 {CDFG files)

53 {CDPG filss)

88 (CDFG files)

12 juveniles rescued

nope nbserved

33 (CDFG files)

88 (CDPG files)

I8¢ juveniles rescued
350 juvepiles rescuoed
165 juveniles rescaed
500 juveniles seined

none ohserved

85 juveriles rescued

3% (CDFG [iles)

1 1ive

pone obseryed

83 {CDPG [iles)

500 juveniles seized

t live and 1 carcass

poae observed

tone obsetved

88 {CDFC files)

nope observed

1840
1

1

?
1940
12/81
?

1

1939
- 1938
1940
1951
12/81
1838
!
12/87
12/88, 1789
?

yo51

12781, 1/38
12788, 1/88

1790
?

1788 -

HurPh: and DeWitt 1951

Shapovalov 1941

Hills 1983

Nills 1983

Nills 1982

Shapovalov 1941

Flosi, unpublished data
Millz 1982

Mille 1983

Shapovelov 1940
Shapovalov 1840
Shapovalov 1941
Ballock et al. 1952
Flosi, uopublished dats
Shaporalev 1940

Nills 1983

Plosi, uopublished data
Plosi, uopublisbed dats
Nills 1983

Ballock et al. 1952
Flogi, unpublisbed, dats
Flosi, unpublished data
Flosi, unpublished data
Bille 1983

Plogi, unpublished data
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contisued,

dppendiz.

Jraipage Strem type of evidence Date  Source
Larabes Creek one observed 12788, 1789 Floei, unpublished data
larabee Creek poae phbeerved 1/30  Pleai, uppeblished dzta -

Larabes Cressk
Larsbee Creek
Larebes Creek

Bel River
Bel Birver
Be] Birer
Bel Birer
Bel River

Bel Biver

Qutlet Cresk
(utlat Creek
Gutiet Creel
Gutlst Creek
Qutiet Creek
Outlet Cresik
Outlet Creek
Qutlet Creek
Outlet Creek
Outiet Creek
Outlet Creek
Outlet Creek
Outlet Creek
Outlst Creek

Tonki Craek
Toaki Creel
Tonki Creek

Yan Duzen River
{Bel Biver trib.}

Yager Creek
Yager Creek
Tager creek
Tager Cresk
Tager Creek

Larabee Creek
fargon Creek
Carsor Creek
Carson Creek
Vewsan Creek
Newnan Cresk

at Bio Dell

at Bolses

at Helamn

et Bel Boel

2t Fort Seward
Jevett Creek

at Dos Bios
Outlet Creek
Outlet Creek
Long Valley.Creet
Long Valley Creel
Long Valley Oreet
Reeves Canyon Cr.
Beeves Caayer Cr,
Byan Creek

Ryan Cresk
Fillits Creek
Villits Creek
Brouddus Creek
Brouddez Creek
Baehl Creek
Baechtel Creek
Baechtel Cresi
Iedian Creek
Bocktree Creek
String Creek

. Tarter Creek

Van Puzen River
Van Duzen River
Yen Duzen Biver
pear Carlottz
Palaer Creek
Yolverton Culch
Tager Creek
Cooper Nill Crest
Cooper Kill Crest
Cooper Kill Creer
Cooper Hill cress
Vilson Creel

93 (CDEG filex}
I live

" nepe observed

none obzerved

1242 juveriles rescued
38 (CDEG files)

b0 juveniles trapped
po juveniles trapped
no jeveriles {rapped
20 juveniles trapped
po juveniles trapped
58 [CDFG files)

no juveniles trapped

12/88, 1/%0

1 live and {1 carcasses 12!81.

2 carcasses
175 javeniles rescoed
? carcazses
7 carcasses

3 live 2nd {8 carcasses 12/81,

bont seen

-§ live and 10 carcasses

1 carcasses

1 carcass

| carcass

23 live and ] carcass
pone chserved

§ carcasses

3 careasses

{ carcasses

8§ (CDFG files)
89 (CDFC files}
§3 (CDRG files)
99 (CDPC files}

- 2048 juvemiles rescued

121 juveniles rescued
343 juveniles rescued
po juveniles trapped

§56 juveniles seined

$3 {CDPG [iles]

85 {CDPG files)

500 juvemiles seined

pone observed

acae cbserved

pone observed

33 (CDFG files)

H Hills 1983
1/88  Flosi, wpublished data
Plogi, capublished data

1790  Flosi, unpublished data
1839 Sbapovalov 1540

? ¥ills 1983

1967  Puckett 1976

1887 Puckett 1976

1867-10 Puckett 1976

1967  Puckett 1978

1988 Puckett 1076

H Nills 1983

1968  Puckett 1976 .

1/88 Flosi, uapublished data

12788, 1/88 Flosi, uspublished data

1852  Limsey {953

13/87  Plosi, unpublished data
12783, 1789 Plosi, unpublished data

1/88 Flosi, aopublisbed data

12788, 1789 Flosi, eopublished data

12/81 Flosi, sapublished data
12788, 1/88 Ploxi, unpublished data

12/87 Plosi, unpublished data
12188, 1/8¢ Plosi, unpublizhed datz
12/81, 2/88 Flogi, oppublished data

1/88  FPlosi, wopublished data

1/88  Floei, unpublished dats
12787, 2/88 Fiozi, uapublished data
12788, 1/3¢

1 Mills 1983

? Kills 1983

? Kills 1983

? ¥ills 1983

1940 Shaporalov M

1941  Shapovalov 1942

1952 Kissey 1997

1968  Puckett 1978

1951 Ballock et 21, 1952

! Nills 1983

? ¥ills 1983

1951 Halloct et al. 1852

1/88  Flosi, unpublished data
12788, 1789 Flogi, uvopublished data

1790 Plosi, unpublished data

? ¥ille 1883
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Appendiz. continued.

Prainage Jtreaa Irpe of evidence Date  Source
Trger Creek Lawrence Creek I carcass 1/88  Flosi, upublished data
Tager Creek Lawrence Creek gope obgerved 12/88, 1/39 Flosi, unpublished data
Yager Creek Lawrence Creek nooe cbeerved 1/90  Flo#i, vapublished data
Tager Creek Lawrence Cresk §8 (CDPG [iles) ?

Lavrence Cresk
Lawrence Creek
Lawrence Creek

South Fork Rel
Biver

“Bull Cresk
Bull Creek
Bull Creek

Sbaw Creel
3kaw Cresk
Shaw Creer
Cuddeback Creek
Fielder Cresk
Cusmings Creek
Cummings Creel
Cuanings Creek
Cuapings Creek
Cusaings Creek
Cemaings Creek
Cuseings Cresk
Cumnings Cresk
Bely Creek .
Bely creek
Bely Creek
Bely Creek
Crizzly Creek
Orizzly Creek

87 Bel River
SF Bel River
SF Rel River
SF Rel Biver
3P Rel Biver
Bull Creek
Bull Creek
Ball Creek
Bull Creel
Bull Creek
Bull Creek
Bull Creek
Squav Creek
Squaw Creek
Squaw Creek
Canoe Creek
Bridges Cresk
Elk Creek

Blk Cresk

Blk Creek

Blk Creef -
Salson Creek
Bear Butte Creek
Bezr Butte Creek

3 live.

sobe 9bserved

none observed

168 juveniles rescued
2100 juveniles seined
§12 juveniles rescoed
S455 juvenmiles rescued
135 juveniles recued
502 juveniles seined
14083 juveniles rescued
1live

sone observed

acoe observed

oze observed

node observed

zooe observed

200 juveniles seined
500 Juveniles seiped
38 (CDFG files)

$0 juveniles rescuoed
950 juveriles rescued
il juveniles rescoed

T live and 75 carcasees
15 carcasses

{844 jureniler rescued
3008 juveniles seiped
2 carcasses

3% juveniles trapped
acne observed

nene observed

33 (CDEG files)

1 live

nope . ohserved

pone observed

pone observed

- 200 juveniles rescoed

346 juveniles rescued
vope observed

none observed

pone observed

{92 juvepiles rescued
186 juvenriles rescued
38 (COPG [iles}

12789, 1/88

12/88, 1783
1190
1940
1951
1840
1950
1951
1451
1952
12481

12/88, 1/89
1790
a8

12788, 1789
1/90
1951
1951
?

183%
1940
194
1788

12/38, 1/83
1929
1851

12781, 1/88
1988
12/38
170
1

12781, 1788

12/88, 1/89
1/%0
1/88
1840
1939
12/81
12/88

1/90, 2/90

193¢
1438
.

¥ills 1983

Plosi, upublished data
Plosi, uopublisbed data
Flosi, unpublished data
Shapovalov 1941

Ballock et al. 1952
Shapovalor 1941

Harpky 1851

Lingey 1952

Ballock et 2l. 1952
Eingey |¢5)

Flosi, mopobiished data
Flosi, unpublished data
Flosi, uopublizhed data
Flosi, unpublished data
Flosi, unpablizhed data
Plosi, uopublished data
Eallock et al. 1852
Ballock et al. 1352
Nillg 1983

Sbapovalov 1340
Sbapovalev 1941
Shapovalor 1942

Plosi, unpublisbed data
Plozi, unpublished data
Sbapovaioy 1940

Ballock et al. 1352
Flosi, onpublished data
Downie, unpublished data
Floxi, unpublished data
Plosi, unpublished data
Nills 1983

Plosi, unpoblished data
Flosi, unpublisbed data
Flosi, unpublished data
Flosi, unpublizhed data
Shapovalov 1941
Shapovalov 1940

Flosi, pepublished data
Plosi, uopublished data

- Flosi, unpublished data

Shapovalov 1340
Shapovalovr 1940
Nills 1983
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Appendiz. contisued.

Draina:e' ftreas frpe of evidence Dste  Jouree
RPish Creek 113 juveniles rescued 1939 Sbapovalov 1940
Fish Creek 85 {CDFG files) ? ¥ills 1983
Anderson Creek ! carcasses 1/1988

Redwood Cr.
Bedwood Cr.
Redwood Cr,
Redwood Cr.

EB SP Rel Biver

Besr Pez C:.

Bollowtree Cr.
Bollowtres Cr.
Bollowtree Cr.

inderson Creek
bean Creek W
Redwood Creek
Bedwood Creek

‘Bedwood Creek

Bedwood Cree}
Seely Creet
Niller Creek
China Creek
Dinner Creek
Sprowel Creek
fprowel Creek

BB SF Rel River
BB 8F Rel River
Squaw Creek .
Duepky Creek
Dorphy Creek
Durphy Creek
Eilk Banch Creek
Low Cap Creek
Low Cap creek
Low Gap Creek
Indian Creek
Indiap Creek
Indian Creek
Standley Cresk
Standiey Creek
Standiey Creel
Beloy Creek
HcCoy Creek

Bear Pet Creek
Bear Pen Creel
Bear Pen Creek
Cub Creek

Bed Hountain Creek
Bed Mountain Creck
Yildcat Creek
¥ildeat Creek
Vildcat Cresk
Bollowires Crest
Bollowtree Creel
Bollowtree Crest
Hule Creek
Bedwood Creek
Bedwood Cresk

sone observed 12788, 1788, 1/90

1250 joveniles rescuoed
8§ {CDPG [iles]

81 juveniles rescned
U1 juveniles trapped
133 juvenpiles trapped
33 [CDFC files)

33 {CDRC files)

83 (CDFG (iles)

88 {COFG files]

tope obmerved

$3 (CDPE files}

1 juyepile trapped

1§ jureniles trapped
88 {CDFG [iles]

100 juveniles rescoed
soae obgerved

8% (CDRG files)

33 {CORG [iles]

note obzerved

nose observed

83 {CDFG [iles]

$ live and 1l ¢arcasses
1 carcass

nope observed

pone observed

rone obgerved

38 (CDRG files)

pope observed

83 (CORG files)

wone observed

pone observed

§3 (CDFG files)

53 [CDRC files)

83 {CDPG files)

zone observed

none obgerved

aone chserved

83 {CDPG filas)

3 live and 16 carcasses

1939
1

1938
1366
1988
1
?
H
?
12/88, 1/89
?

1988
1968
ki

1940
12787
”

1

12/88, 1/88

1/9¢
?

1/88

12/88, 1/89
1799
1/88
/%2
?

188
L

2/88
1/90
L]

1
1
188

1788
1790
?

12/81

12 live and 1 carcausses 11/88, XISS

33 {CDPG filas)

38 {CDPG [iles])

20 live and § carcagges
1 live and 1 careass

3
1/38
12/28

12/97,

Flosi, uspeblisbed data

Floai, unpublished data

Sbapovaloy 1940

Kills 1983

Shapovalor 1340

Puekett 1916

Downie, oopublished dats
Nills 1983

Hills 1983

Bills 1383

Kills 1983 _
Flosi, unpoblished data
Hills 1383

Downie, unpeblished data
Puckett 1976

Hille 1983

Shapovalor 1341

Plosi, uopublisbed data
Bills 1983

Nills 1343

-Flosi, unpublished dats

Flozi, unpoblished data
¥ills 1983
Flosi, unpublisked data
Flosi, uopablished data
Flosi, unpublished data
Ploui, unpublished data
Ploei, unpublished data
Bills 1983
Plosi, unpublizhed data
Nills 1983
Plosi, ocapublished data
Plosi, uopublisked datz
¥ills 1983
Nills 1983
Kills 1983
Flosi, uapublisbed data
Piosi, unpublished dats
Flosi, copublished data
Bills 1983
Flosi, uapublisbed data
Flosi, unpublished. data
Mills 1981
Nills 1982
Plosi, vopublished data
Flosi, unpublished data

5561
7



Lt AR f!&
DA R Ao

i

i;pendiz. cootinued.

Drainage

Strean

Trpe of evideace

bate

Jonrce

Bollowtree Cr.
Bollowtree C:.
Bollowtree Cr.
Boliowtres Cr.
Bollowtree €.

Rattlesnake Cr.

Ten Mile Creek
ten Hile Creek
Ten aile Creed
Ten Kile Creek
Ten Hile Cresk
Ten Hile Creek
Ter Hile Creet
Ten Hile Creek

¥iddle Forl Eel River a

Hill Creek

NF of HF Eel River

North Pork Fel
Biver

Coastal

Bedwood Greeknp
Bichaels Creek
¥aldren Creek
Buckleberry Creel
Butler Creek
Battlesnake Creek
Battlesmake Creet
Caaaings Creek

Ten Hile Creed

Ten ¥ile Creel

Tez Hile Creek

Ten Mile Creek

Tes Mile Creek

Ten Mile Creel
Grub Creek
Streeter Craek
Streeter Creel
Strester Creek

Big Bock Cresk
Hud Springs Creek
Mill Creek

Cabto Creek

Foxr Creek

Jack of Besrts Cr.
Jack of Hearts Cr.
Deer Cresk

Dutck Chariie Creek
Doteh Charlie Cresk
Bedwood Creek
Bedwood Creek
Bedwood Creek"n
Ienny Creef

Bock Creek

Bear Creek
tayior Creek

t Etsel Flat

Bill Creek

Bill Creek

frist Creek

Grist Cresk
Rattlesnake Creek
Bock Cresk

Bloff Cresk

¥hzle Guich Creek

33 [CDPE files)

89 (CDPG filesx)

58 (CDFG files)

88 (CDPG files)

35 {CDPG files)

zooe observes

38 {CDFG [iles]

88 {CDPG filas)

3415 Fuveniles rescued
4389 juveniler rescued
1 live 2nd 3 carcasses
zoz observed

58 (CDFG [ilss

21 juveailes trapped
38 (CDPG filas}

! carcass

pose observed

38 {COPG files}

88 (COPC [iles)

§8 {CDFG files)

88 (CDFG filss]

88 (CDFG filwg)

89 (CDFG files}

T cercasges

95 [CDFG filas)

83 (CD¥G [iles)

§ carcasses

83 (CDFG filss}

70 carcasses

1 live 2nd ! carcasses
35 (CDPE liles)

83 (CDFG files)

53 (CDFG [ilas}

89 (CDPG [ilss}

89 (CDPG [ilas)

oo joveniles trapped
pone observed

33 {COFG [ilss)

poes observed

85 (CDFG filas)

88 (CDEG filzs)

88 (COPG [ilss)

83 (CDPG [ilas)

present

R R L T

13/8
H

?
1851
1952

12781
12/88, 1/88
!

1968
b |

1/88
12788, 1739
T

wp anp bt fal toB 0np el sad o

1/88
b ]

1/88
12/48

sal ind Ve *op

1959
1788
1

2/88
2

1984

¥ills 1983

¥ills 1383

Mills 1983

¥ills 1983

¥ills 1983

Flosi, unpublisbed data
#ilie 1983

Kills 1983

Eingey 1952

- imzey 1853

Floai, unpublizhed dats
Flosi, unpublished data
Hills 1982

Fuckett 1976

8ills 1983

"Flosi, unpubdlished data

Flosi, unpublished data
¥ills 1883

Hills 1983

Bills 1982

¥ills 1983

Hills 1983

Mills 1983 .

Plodi, uapublished data
Mills 198]

Kills 1983

Flosi, unpublished data
Mills 1983

Flosi, unpublizhed dats
Flosi, unpublished data
Hills 1983

Hills 1983

¥ills 1983

Hills 1983

Hills 1383

Puckett 1976

Flosi, capublished data
Nills 1983

Flosi, unpublished data
Mills 1983
Nills 1383
Kills }983

Bills 1383

Jomserstroa 984
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Appendix. continued.

Drainage jtreas | trpe of evideace Date  Soarce
Coastal [ndiap Cresk 1 juvenile captured 1948 Yarphy 1950
Coastal Jackass Creek present 1984  Sommerstron 1984
Coastal Usal creek 3963 fish rescued 1940 Shapovalov %41
Usal Creei - §0510 fish rescued - 1348 Shapovalos ]945b
Ugal Creek 81133 fish rescued 1945 Shapovalevr 1349
Usal Creet 155 juvepiles reseued 1951 imsey 1952
Uszl Creek 13885 juveniles rescued 1952 fimsey 1953
Coastal Cottooera Creek present 1984 Sommerstroa 1984
Coa;tal Bardy Creek present 1984 lomgerstros 1984
Coastal Juan Cresk preseat 1984 Sommerstros 1984
oastal Howard Creek present 1984  Sommerstror 1381
Coastal DeBaven Creek present 1948 Morphy 1950
Coastal Yages Crael present 1980 Sommerstron 1984
Coagtal Ten Kile Biver ren estimated at 6000 adalts 1913 PR 1973
Ten Yile Rirver present 1984 Sosderziroz 1384
Cosgtal Puddiag Creek present 1957 illen 19858
Boyo Eiver Noye River ron pstimated st 6000 adults 1913 3R 1IN
¥oyo Biver 1,000's preseat 1958 Zolman and Evans 1964
Little N7 Yoyo B. est. L2k in ik 1367  Buras 1971
Cagpar Creek SF Caspar Creel §13 juveniles trapped 1964 1961 Graves and Buras 1970
1770 in 1968 1968
3F Caspar Creed est 8.5% ¥gin 3.1 kn 1967  Burns 1371
BP Cazpar Creek est. 313-122 io 2.4 In 1967  Baras 1871
est, 359-14 ip 2. kn 1963
est, 1105-2724 in 2.4 kn 1968
Coastal Big River presest . 1880 Semserstros 1884
Big Biver rop estinated st 6000 adults 1473 BR 1873
Cozstal klbiee Biver presest 198  Jooserstroa 1984
Yaverro Biver Bancheria Creed 5045 juveniles pescued 1950 Nurphy 1951
Bancheria Creek SL46% juveniles rescued 1951  Kimgey 352
Bancheria Creek 5634 joveniles rescued 1952 Zimsey 1953
foastal Brush Creck 80 juvepiles captured 1348

¥urphy 1330

5563



ke e A L

.
A

Agp;’-,\i:..u‘.; Li

‘ Appezdiz, contipued.

Draipage

Jtrean

Prpe of evidence

Date  Source

Coastal
Cozstai
Coastal

Coastal

Busgian Biver

Dry Creek
Dry Crest
Hill Czeet
Dry Cresi
Dry Cresk

Coaﬁtal

Coastal

lagunitas Creel

Legunitas Creek

Lagunitas Creek
foagtal

Sap Francisco
Bay tributaries

Sacramento Biver

' Brush Creek

Garcia Biver
Garciz River

Gualals Biver
Guajala Biver

Dutch Bill Creek .
Dutch Bill Craek
Bulbert Cresk

Dry Creek

¥ill Creek

Hill Cresk
¥allace Creel
Pena Creek

Pena Creel -

Falker Creex
Lagunitas Creel
Lagunitas Creset
Lagunitss Cresk
Devil’s Gujieh Cr.
3ar Geronimo C:,
Olema Cresk

Bedwood Creek

Alaoeda Creek
8an Pablo Creet
Jalnut Creek

Valput Creek
Saa Anselmo Cresk

. Corte Hadera Creek

Mill Valley Creek

Sacrnlento_liver

cobo saimon mot recorded
sinee 1976

18 juveniles shocked im 5 sta.
known presest

§ juveniles shocked iz 3 szta.
rup estinated at §000 aduits

13 jureniles rescoed
167176 juvepiles rescued
1500 juveniles rescuped
82 juveniles rescaed
2936 juveniles rescued
580 juveniles rescued
290 juveniles rescoed
6516 juveniles rescued
3125 juveniles rescued

§ juvemiles shocked in & sta.

- coho salnon'escape:ents

sigpificantly reduced fora
Matoric levels

"1 juv. shocked in 12 sta.

State record salmon caught

15 juveniles shocked in I sta.
§ juveniles shocied in 3 sta,
none collected

vokposn } juyeniles rescued

known to occar in the late
1830ts

foraerly bad spawning rues

tdults sighted during
spavning runs (CDFG files)
nope chserved

recorded as preseat
juveniles eollected
jureniles collected

auyeue speciaes

1985 2. Snpder pers. coms.
cited in Snider (1985)

1966 Pister 1965
1966 Fisk et sl 1966

1965 Pister 1965

1373 B 19N

1951 [Kimsey 1852
1952 Eimsey 1963
1852 Eimgey 1963
1951 Eimgey 1052
1951 Tiwgey 1952
1952 Eimsey 1983
1953 Eimsey 1453
1951  Eiasey 1952
1352 Bimeey 1950 -

1981 Baig 1984

98¢ Smith 1986

1982 BRaig 1985
1959 Giddings 1959
1982 B=ig 1385
1932 Baig 1985
1982 Bmig 1985

1853 Pintler 1354

1930*s Jobm Ropkiry, pers.
conn. cited in
Leidy 1384.

1357  letter to Paul Needbzm
from ¥illis Bvans cited
in Leidy 1984

1450's- Leidy 1983

1960'g

1980  feidy 1983

1936 Pry 1936

1981  Leidy 1984

1981  Leidy 1984

1881  Jordan and Jouy 1881
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Appendiz. continued.

Drainage Streas Trpe of evidence Date  Jource
Sacramento Eiver described as occuring froa 1881 | Jordan’ and Gilbert 1831
Sacrasesto RBiver to Puget
Sound and northward, very abundant
in suamer and fzll .
Sacraaento River seess to be abseat froa 1947 Shapovalev 1947
Sacrasento-San Joaguin systea
Sacranento Biver before 1956 absent except 2z 1973 Fry 1972
rare strays
Fresent weit 629 adoits trapped 1957  Vaz Woert 1958
Presont weir {37 grilse trapped 1956 " Van Voert 1957
Peather Biver present but say not fora 1956~ Painter et al. 1977
2 reproducing population - 1975 .
Coagtal Pescaders Creel ‘ 1 juvenile in lagoon 1385 3saith 1987
Coastal Yaddell Cresk tdult and juvesile counts 1830~ Shapovalor and Taft 1954
1940
Yaddell Creek 20% g abundant as 1984 3nith 1987
steelhead
Coasta) . Seoft Creek aduit counts 1936~  Shapovalov znd Taft 1454
193¢ .
Coastﬁl San-Lorenzo Biver present in electro stations 1954- Pintler 1956
1955 -
Saz Lorenzo Eiver 370 adults estinated canght 1871 Jobameen 1975
342 2duits estinated caught 1972 :
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Table 2. Coho salmon returns and stocking records for Big Creek, Scott Creek and
San Lorenzo River. Data are from the unpublished records of the Monterey
Bay Salmon and  Trout Project.

Year Male Female_' Grilse Total Number Planted Strain

Big Creek

1984 4 0 0 4 428 Scott/Big Creek
1885 1 0 8 9 none

1986 11 22 0 33 . none

1987 4 6 0 10 - none

1988 10 o 0 10 none

1988 63 35 0 98 none

Scott Creek

. 1987 - - - - 2,450 Scott/Big Creek
1988 - - - - 2,756 Scott/Big Creek
1989 - - - : - 6,552 Scott/Big Creek

San Lorenzo River

1985 0 0 0 0 15,860 Noyo River
1986 36 11 0 47 none
1987 19 36 0 55 20,822 Noyo River
| 5,997 Scott/Big Creek
1988 26 4 0 30 ‘ 20,242 San Lorenzo R (Noyo)
5,120 Noyo River
1989 115 68 0 183 34,500 Prairie Creek

.

5566



g3

Table 3. Summary of presence/absence data. Streams were characterized as
.streams having coho salmon based on recent data, streams where coho salmon
are very rare or absent, and streams with insufficient data to be defined.
Results are presented by county. County classifications are based on the
location of the mouth of the system. Streams where coho salmon are present
some years and not others are classified as having coho salmon. Streams
receiving hatchery plants were not counted as hsving coho salmon unless
adult returns were documented. Numbere in parentheses represent
percentage of total streams in category. : :

System Number of streams Coho present Coho absent No date

Del Norte County

Coastal 9 1-{11) - 8 (89)
Smith River 41 ' 2 (5) - 39 (95)
Hlamath River 113 . 21 (18) 20 (18) 72 (64)

Humboldt County

Coastal ‘ 34 7 (21) - 27 (79
Redwood Creek 14 3 (21 - T 11 (79)
Mad River 23 2 {9) - 21 {91)
Eel River 124 34 (27) 22 (18) 68 (55)
Mattole River 38 ' 3 (8) - 35 (92)

Mendocino County

Coastal . 44 13 (30) 22 (50) 9 (20)
Ten Mile River 1 7 (64) 3 (27) 1(9)
Noyo River 13 11(8¢9) 14 1
Big River 16 11 (69) 2 (13) 3 (18)
Navarro River 19 4 (21) | 4 (21) 11 (58)

Sonoma County

Coestal 10 ‘ 1 (10) 1 (10} 8 (80}

Gualala River 11 1 (9 - 1 (9) 9 (82)
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Table 3. continued.

94

System Number of streams Coho present Coho absent No data
Russian River 32 2 (6) 22 (69) 8 (25)
Marin County

Coastal 10 7 {70} - 3 (30)
Tributaries to San Francisco Bay

including Sacramento River

Coastal 7 0 (0) 7 (100} 0 (0)
Streams South of San Francisco Bay

Coastal 13. 5 (38} g (62) -
Total ‘ 582 135 (23) 113 (19) 334 (58}
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Table 4. Estimates of coho salmon sbundance in California. All streams that
supported coho salmon or for which there was no data on presence/absence
were assumed to support 20 spawners unless data indicated a larger
population. Numbers for hatchery populations are the average population
from the 1981-1982 sesson to the latest season for which data were available.
For streams where hatcheries are located both hatchery and wild fish are
included. An asterisk indicates a high probability that much of the natural
production is by wild rather than natural fish., An S indicates streams where
it was difficult to classify fish as natural or hatchery. Supplementation
occurs in these streams but in the Noyo River most of the production is
probably natural and in Scott Creek only returning natural fish are spawned.

Number of streams

- System with coho salmon Natural Hatchery Total

Del Norte Oounts;

Coastal g . 180% 0 180
Smith River 41 ' 820% .0 820
Klamath River 93 _ 1,860 16,265! 18,125

Bumbeldt County .

Coastal 34 680+% ’ 0 680
Redwood Creek 14 280 525 805
Mad: River 23 460 : 366 826
Eel River 102 ' 2,040 . 0 2,040
Mattole River 38 760% 0 _ 760

Mendocino County

Coastal 22 470 0 470
Ten Mile River 8 160x 0 160
Noyo River i2 : 3,740 S 3,740
Big River 14 280 1t ‘280
Navarro River 15 _ 300 0 300

Sonoma County
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Table 4. continued.

Number of streams

System with coho saimon Natural Hatchery Total
Coastal 9 | 180 0 180
Gualala River 10 200 ¢ 200
Rueegian River 10 255 332 587

Marin County
Coastal ' 10 438 0 435

Tributaries to San Francisco Bay
inchuding Sacramento River ’

Coagtsal 7 0 0 0
Streams South of San Francisco Bay
Coastal 5 140 : S 140

Total 469 | 13,240 (43%) 17,488 (57%) 30,728

'Number includes fish from Iron Gate Hatchery and Trinity Hatchery. Also included

.are hatchery fish spawning below Trinity batchery based on the assumption that

only 60% of returning hai;chery fish actually enter the hatchery (Rogers 1973).
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