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PLEASE NOTE:

THE DRAINAGE-BY-DRAINAGE ACCOUNTS IN THIS MANUSCRIPT ARE

PENDING REVISION OF STEELHEAD STATUS DESIGNATIONS. MOST

NOTABLY, THE “EXTINCT” DESIGNATION IS BEING REPLACED BY A
TERM WHICH INDICATES THAT, GIVEN CURRENT HABITAT CONDITIONS,
THE STEELHEAD LIFE HISTORY OF COASTAL RAINBOW TROUT IS NO
LONGER SUPPORTED IN THE STREAM. IN ALL CASES, VIABLE TROUT
HABITAT STILL EXISTS IN THE SYSTEM, TYPICALLY IN HEADWATER
AREAS. THESE AREAS SUPPORT THE RESIDENT LIFE HISTORY OF
COASTAL RAINBOW TROUT. HOWEVER, THE LACK OF CONNECTIVITY
BETWEEN THE OCEAN AND THESE VIABLE SPAWNING AND REARING
AREAS, AS ARESULT OF HABITAT ALTERATIONS, NO LONGER ALLOWS
ANADROMY TO OCCUR AND NOTICEABLY PERSIST. THUS, THESE
POPULATIONS ARE NOT EXTINCT AS PREVIOUSLY INDICATED, BECAUSE
THE SPECIES STILL OCCURS IN THE STREAM SYSTEM, BUT LIFE HISTORY
ISRESTRICTED TO THE RESIDENT TYPE BECAUSE OF CURRENT HABITAT

LIMITATIONS.
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INTRODUCTION
Populations of native anadromous salmonids all along the Pacific coast of the

continental U.S. have declined sharply within the last 150 years. Steelhead (Orncorhynchus
mykissirideus, following Behnke 1992) along the central and southern coast of Californiahave
been especially hard-hit within thelast 50 years, primarily because of reductionsin theamount
and quality of freshwater habitat. In apartial list of depleted stocks published recently by the
American Fisheries Society (Nehlsen et al. 1991), nineprincipal steelhead stocks south of San
Francisco Bay wereincluded, six of which wererated as having a high risk of extinction. At
least 11 other stockswerelisted as extinct.

Thesteelhead leads a seemingly tenuousexistenceunder natural conditionsin thisarid,
southern extent of its range. Stream flows are highly stochastic, and vary greatly both
seasonally and annually. During the dry summer, stream flow often becomes interrupted,
especially in thelower river reaches. Sufficient surficial flow isneeded duringthewinter rainy
season to breach a sandbar which closes the mouth of most of these streams. With a
connection provided, steelhead and other migratory fishesmay migrate between marineand
fresh water, wher e different phases of their life cycles are completed.

In addition to these natural fluctuations in stream flow, a burgeoning human
population has put an even greater demand on already limited freshwater resources. During
the past 50 years, dams and water diversion systems have been built, and groundwater
pumping hasincreased, to meet the growing human demand for water. Damsblock steelhead
accessto upstream spawning and rearing areas, and regulate stream flow so that below-dam
releasesmay bevery low or eliminated altogether. Diversionsand pumping alsoremovewater
from the stream channd, the effects of which are many from the standpoint of steelhead
production. The gross effectsinclude loss of the migratory corridor between the stream and
the ocean, and reduction or complete elimination of spawning habitat for adultsand rearing
habitat for juveniles. Virtually every largecoastal river system south of San Francisco Bay has
been developed for water extraction, leaving only some of thesmaller streamsasmore-or-less
intact, natural steelhead habitats.

Thehigh priority of maintaining stream flowsfor anadromoussalmonid productionin
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Californiawasexemplified by theresults of aworkshop presented by the California Advisory
Committee on Salmon and Steelhead Trout (Vondracek and Callaham 1987). Theworkshop
was commissioned toidentify resear chablequestions, and producear esear ch and development
plan to address these questions, as the first step in formulation of a comprehensive
management plan for California’s declining salmon and steelhead stocks. Among the 12
general topicsaddressed, five aspects of water supply needstopped thefinal list of 18 specific
problems given a“critical” status by both technical expertsand resource users.

A recently published compilation of essays (Lufkin 1991) illustratesin lay termsthe
array of problemsthat haveled to the precipitousdecline of Califor nia salmon and steelhead
duringthepast century or so. Onestriking trend in both Vondracek and Callaham (1987) and
Lufkin (1991) is the slant toward Central Valley and North Coast salmonid stocks (e.g. see
Map 1in Lufkin 1991). Overall, relatively little consolidated effort has been expended on
determining the status and factor swhich affect steelhead stocks south of San Francisco Bay.

Thepurpose of this paper isto present thehistorical and current statusof steelhead in
coastal California streamssouth of San Francisco Bay. Habitat conditions, in conjunction with
population infor mation, areused asthe meansfor making assessments. When possible, factors
that regulate population size areidentified, both on an interannual basis and with regard to
long-term population trends. In addition, existing biological information isinventoried for
futureusein ecologically characterizing these populations. Finally, contemporary theoriesin
both basic and salmonid ecology are integrated with the results to develop future research

ideas.

THE STUDY AREA
The study area consists of the California coastal region from south of San Francisco

Bay to northern Mexico (Fig. 1). Specifically, the California counties of San Mateo, Santa
Cruz, Monterey, San L uis Obispo, Santa Barbara, Ventura, L os Angeles, Orange, and San
Diego areincluded, asisthe northern portion of the Mexican state, Baja California. When
appropriate, headwater tributariesin inner California coastal countiesarealsoincluded and
identified as such.

Although average annual precipitation generally decr easesfrom north to south in the
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study area, acommonality throughout isthat most precipitation within any region fallsduring
winter (Espenshade 1970). Summersaredry duringwhich freshwater dischar gefrom coastal
drainages is greatly reduced and sandbars close the mouths of many streams entering the
Pacific Ocean. Under such conditions, movements of migratory fishesto and from the ocean
areblocked until thefirst heavy rains of the wet season removethesandbars. Under extreme
drought conditions, stream channelsmay essentially be dewater ed which resultsin high levels
of mortality of stream fishes, including juvenilesteelhead. Thus, thestreamsincluded in the
study area arecharacterized asbeing hydrologically unstable, an important factor to consider
in an analysis of steelhead life history patterns.

Another indicator of general climatic conditionsin thestudy areaisthevegetation, and
like precipitation, vegetation too generally followsa gradient from north to south (Espenshade
1970). The coastal drainages in San Mateo and Santa Cruz counties are included in the
southernmost portion of the humid redwood (Sequaia sermpervirens) belt, although a narrow
strip of coastal scrub also extendsinto San Mateo County from itsmorenortherly distribution
(Munz 1959). South of the Pajaro River, which comprisesthe Santa Cruz/M onter ey county
line, redwoods only occur along thelower portion of somestreamsin central Monterey County
(e.g. the Big Sur River). Otherwisein Monterey County, arid plant communities dominate,
such as chaparral, oak woodland, and grassand. From San Luis Obispo County and
southward, arid landscapes are the norm, including grassand, chaparral, and coastal sage
scrub. Shapovalov and Taft (1954), Cooper et al. (1986), and Wodfel (1991) present
descriptions of redwood, chaparral, and coastal sage scrub/chaparral dominated drainages,
respectively, which span the continuum of steelhead stream typesfound in the study area.

MATERIALS AND METHODS
Stream-specific information on steelhead in central and southern California was

gathered from threemain sources. (i) A literature sear ch wasconducted for pertinent journal
articles, California Department of Fish and Game (CDFG) administrative reports and fish
bulletins, and other resource agency, university, and consultant publications. (ii) Resource
agency files were reviewed, especially CDFG stream survey files. (iii) Interviews were

conducted with professional biologists, academicians, and representatives of sportfishing
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organizations and other special interest groups for information from personal files, and
anecdotes based on personal observations.

The information collected was used to construct drainage-by-drainage historical
reviews and current status reports. When available, data were presented to demonstrate
actual population trendsand characteristics. | nformation on thepresenceand distribution of
conspecificresident rainbow trout (seebel ow) within adrainagewasalso given when available,
as an indication of the overall presenceand distribution of suitable habitat for O. m. irideus,
even wher e steelhead no longer occur. |nformation on hatchery operationsin the study area
was compiled, as were trout stocking records. Thereportswere organized by county (from
north to south), and then alphabetically, by drainage system entering the Pacific Ocean within
each county, and by main tributary within each drainage. Theinformation for each streamis
generally presented in chronological order.

Some of the extensive data presented by Shapovalov and T aft (1954) wer ereanalyzed to
provide a clear and concise summary of their results within the context of contemporary
salmonid ecology. This summary was used as the basis for the forthcoming section, “Life
History Analysis’.

Smith (1982b) and cowor ker ssurveyed 34 Santa Cruz County steelhead streamsduring
latefall 1981. Thedensity of smolt-sized juvenile steelhead wasdeter mined by e ectrofishing at
1-10 sitesin each stream. Thesefish were>76 mm (3 inches) in standard length and usually
age 1+ (seebelow for technical definitions). Densitiesreported herein wereconverted from no.
trout/10 ft of stream channel to no. trout/m. When more than one site was sampled in a
stream, the mean (x SD) density was calculated and reported for that stream. Smith (1982b)
also gavethe mean standard length of smolt-sized steelhead at each stream site. Again, when
more than one stream site was sampled, the mean (x SD) of mean standard lengths was
calculated and reported for that stream. Thecounty-wideaveragein fall 1981 of both density
and standard length of smolt-sized steelhead was calculated (3.8 trout/m and 95.8 mm,
respectively), and actual values presented herein for each stream are compar ed against these
overall averages.

Statistical analyses, using mostly parametric tests, were made of several other small
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data sets, primarily to strengthen the presentation of previous findings. Examples of such
analyses werethat of Keegans' s (1990a) data on steelhead habitat usein Malibu Creek (Los
Angeles County), and CDFG data on juvenile steelhead size and growth in the Arroyo dela
Cruz (San Luis Obispo County). Numerous other unpublished data sets contained in CDFG
stream survey files, mostly of fish lengths, were summarized for presentation herein using
simpledescriptivestatistics (e.g. mean, standard deviation, etc.). Some of thesedatawerealso
used to producefigureswhich illustrate population characteristics, such asjuvenileand adult
population structure.

All data arereported in metric units. Visual estimates of juveniletrout lengthswere
rounded tothenearest 0.5 cm, and those of adultstothenearest cm. Visual estimatesof adult
weights were converted to the nearest 0.1 kg. Conversions of both visually estimated and
measured trout densities reflect the measurement scale used in the original report. For
example, trout density estimateswer e often made on a scale of 100ft of channel length. These
values have been converted to no. trout/30 m (100 ft = 30.5m). Fish density reportson ascale
of < 10 ft have been converted to no. trout/m.

The reporting of fish length measurements followed common convention (Bagenal
1978): standard length (SL), from thetip of thesnout to the base of themedian caudal (tail) fin
rays, fork length (FL), from thetip of the snout to thefork in the caudal fin; and total length
(TL), from the tip of the snout to the end of the longest lobe of the caudal fin. Visually
estimated lengths, and lengths not specified otherwise, were presumed to approximate total
lengths.

Age-classes wer e designated as age 0+ for young-of-the-year, 1+ for 1-year-olds (also
called yearlings), 2+ for 2-year-olds, etc., using the approximate period of hatching (late
winter—spring) asthebirth date. The‘+’ sign indicates growth beyond thebirth date, and is
typically used for fish sampled during summer—winter. The ages of steelhead that have
returned from the ocean wer edesignated asA/B, whereA and B arethenumber of year sspent
in fresh and salt water, respectively, and are additive to give the total age of the fish.
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CALIFORNIA STEELHEAD LIFE HISTORY
The coastal rainbow trout, O. m. irideus, is a polymor phic subspecies (Behnke 1992).

Populations may be anadromous (sea-run), resident, or mixtures where the two forms
presumably interbreed. Although they comprisethesamesubspecies, thedifferent formshave
unique common names: the anadromousform iscalled steelhead; theresident formissimply
called rainbow trout. Both formsmay exist in the same stream system, and in someinstances
may be physically discrete from one another due to an impassable barrier to upstream
migration, such asawaterfall. Inthesesituations, rainbow trout occur abovethebarrier, and
steelhead, or a mixed morph population, exist below.

In polymorphic salmonids, males exhibit an especially high degree of life history
variation. Theliteratureisrepletewith exampleswhich demonstratethat, relativetofemales,
males mature at an earlier age and smaller size on average. This variation is particularly
striking in anadr omous salmonidswher emalesoften matureasparr prior tomigration tothe
sea. |n some cases, maturemaleparr > may haveareatively high probability of remainingin
fresh water and functionally assuming a resident life style (e.g. Dellefors and Faremo 1988;
Hansen et al. 1989). In other instances, most mature male parr eventually migrateto the sea
following spawning (e.g. Titusand M osegaar d 1992) and return following agrowth period as
much larger migrant spawners (H. Mosegaard and R. Titus, I nstitute of Limnology, Uppsala
University, Uppsala, Sweden, unpubl. data). So, in iteroparous anadromous salmonids (i.e.
those which spawn more than once) such as steelhead, brown trout (Sa/mo trutta), Atlantic
salmon (S sa/ar), and Arctic charr (Salveiinusalpinus), malesareableto spawn several times
during their lifetime, beginning potentially as parr (often age 1+) and continuing as large
migrants that return from the ocean to spawn. This general life-history plasticity in males

results in higher age-specific mortality rates for males than females because they begin

1Although these fish have been referred to as “ precocious males’ for many years, thisterm inadvertently and inaccurately
suggeststhat thislife history pattern isan abnormality. The preferred contemporary terminology isinstead “ mature male
parr” (J. E. Thorpe, Freshwater FisheriesLaboratory, Pitlochry, Scotland, pers. comm.).
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breeding at an earlier age (e.g. Shapovalov and Taft 1954; see below). Interestingly, evenin
typically semel par ous anadromous salmonids (i.e. those which spawn once and die) such as
chinook salmon (O. tshamytscha), mature male parr are anomalousin that they survive after
spawning (Robertson 1957).

Trendsin specificlife history char acter samong populations of anadromoussalmonids
have also been detected. For example, mean smolt age and size of Atlantic sailmon and
anadromous brown trout generally increase as a function of increasing latitude (Fahy 1978;
L’Abée-Lund et al. 1989; Metcalfeand Thorpe 1990). Much of thisvariation isexplained by
an index of growth opportunity which integrates two primary growth regulating factorsin
fishes, light and temper ature(reviewed by Thorpe 1990). Another environmental factor which
may beimportant in theselection of life history traitsin anadromous salmonidsishydrological
stability, especially in small streams (Borgstram and Heggenes 1988; Titus and Mosegaard
1989, 1992).

Geographic variation in steelhead life-history traits has been studied in much less
detail, although Withler (1966) presented data for six coastal locationsfrom central California
to southern British Columbia. 1n contrast to Atlantic salmon and brown trout, mean smolt age
of steelhead did not vary clinally with latitude (Fig. 2a; r 2=0.04, p = 0.72). However, mean
sea age at maturity (Fig. 2a; r2=0.50, p = 0.11) and mean adult length (Fig. 2b; r 2 =0.96,
p<0.01) clearly increased with increasing latitude, despitethe small samplesize (data adapted
from Withler 1966).

Within- and between-population variation in life history traitsisnot well documented
for California steelhead, especially south of San Francisco Bay where environmental
conditions follow a sharp gradient. Yet, Shapovalov and Taft’s (1954) comprehensive life
history study was conducted within thisarea, namey at Waddell Creek in Santa Cruz County.

For use as a general reference with which comparisons may be made, the following is a
summary and analysis of several key life history characteristicsfrom Shapovalov and Taft’'s
(1954) landmark study, except as otherwise noted.

South of San Francisco Bay, steelhead areall winter-runfish. Entry into freshwater is

dependent upon breaching of the sandbar at the stream mouth following the onset of the
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winter rainy season. At Waddell Creek, the upstream spawning migration was rather
protracted and varied among years (Fig. 3a; see also Fig. 23 in Shapovalov and Taft). On
average, most upstream movement occurred during December—April. Males dominated
numerically in the early portion of therun.

Steclhead lifehistorieswer ehighly variableat Waddell Creek. Yet, of 32 observed life
histories, four categories were dominant: 2/1 (29.8%), 2/2 (26.5%), 3/1 (10.5%), and 2/1S.1
(8.19%). All other categories comprised less than 5% of the run each. So, most migrant
spawner swer etotal ages 3 (35% ) and 4 (46% ), and maximum agewas7 (Fig. 4). Overall, the
run consisted of 82.8% first-time spawners, and 17.2% repeat spawner samong which 15.0%
wer e second spawners, 2.1% werethird, and 0.1% werefourth spawners.

The mean smolt age of males (2.08 yr; calculated as in Fahy 1978) was only dightly
lower than that of females(2.15 yr), although based on thefrequency distribution of smolt ages
for each sex (Fig. 5a), thisdifferencewassignificant (X2 = 13.965, DF = 3, p<0.003; datafrom
Table28in Shapovalov and Taft 1954). Themean smolt agefor both sexescombined was2.12
yr.

The mean sea age of males spawning for the first time was 1.31 yr, while that for
femaleswas 1.55 yr (calculated asin Fahy 1978). Based on the frequency distribution of sea
ages for each sex (Fig. 5b), this difference was highly significant (X2 = 190.392, DF = 2,
p<0.0001; datafrom Table 28in Shapovalov and Taft 1954). Themean sea agefor both sexes
combined was 1.43 yr.

Overall, the mean total age of male migrant spawners was 3.51 yr, while that for
femaleswas3.91 yr (calculated asfor mean smolt age). Based on thefrequency distribution of
total ages for each sex (Fig. 4), this difference was highly significant (X2 = 233.645, DF = 5,
p<0.0001; datafrom Table28in Shapovalov and Taft 1954). Age-specificmortality rateswere
higher for malesthan females, asevidenced by (i) thelower average age of males; and (ii) the
increasein theratio of migrant females:migrant maleswith spawning experience, such that the
sex ratio among first spawners was 1.06 females:1 male, among second spawners was 1.44
females: 1 male, among third spawner swas 3.71 females: 1 male, and fourth-spawning females
(n =5) had nofourth-spawning male mates (data from Table 28 in Shapovalov and T aft 1954).
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Note, however, that thesex ratioin the estimated total run averaged 1.06 females:1 male(SD =
0.12) over the years, and there was no significant trend in sex ratio over time (r 2 = 0.12,
p>0.35; data from Table 35 in Shapovalov and Taft 1954).

Mean fork lengths of migrant malesamong all life history categoriesranged from 38.5
to 79.5 cm, the mean of weighted means being 54.8 cm. Corresponding lengths of migrant
femalesranged from 40.2to 80.5 cm, with a mean of weighted meansof 61.4 cm. Themean of
weighted mean fork lengths for both sexes combined was 58.3 cm (data from Table 32 in
Shapovalov and Taft 1954).

Thus, relative to females on average, males smolted and migrated to the ocean at a
dightly earlier age, matured and began breeding at an earlier seaage, weresmaller inlength at
spawning, and had a shorter life span.

On the spawning grounds, the female dug a redd (gravel nest) at the tail of a pool,
typically where current velocity increased at the head of a downstream riffle. Little basic
research has been done on steeddhead mating systems, although Needham and Taft (1934)
described one spawning aggregation from Waddell Creek in detail (summarized also in
Shapovalov and Taft 1954). A large migrant female was accompanied by one similarly sized
migrant male; four smaller subordinate migrant males; and two maturemaleparr, 15-23 cm
in length (in total, 7 males: 1 female) (c.f. Campbell 1977; Maekawa and Onozato 1986; Titus
and Mosegaard 1992 on the composition of spawning aggregations in other polymorphic
salmonids). I1n addition to adominant migrant male, subordinate migrant malesand mature
maleparr also participatein spawning by adopting a“ sneaking” behavior. Theproportion of
eggs fertilized by mature male parr can be substantial (Maekawa and Onozato 1986;
Hutchingsand Myers1988; Jordan and Y oungson 1992), and even in theabsence of amigrant
male, mature male parr successfully matewith alarge migrant female (Shapovalov and Taft
1954; Maekawa and Onozato 1986; Myers and Hutchings 1987).

Aswith the upstream spawning migration, the downstream migration of spent adult
steelhead was also protracted and variable among years (Fig. 3b). On average, most
downstream movement occurred during Mar ch—July. Fish which did not return tothe ocean

immediately after spawning held in larger pools.
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The development rate of steelhead eggs is dependent upon water temperaturein the
gravel. Based on the results of Wales (1941), hatching occur s after about 19 d at an average
temperature of 15.5° C (295 degree-days), and 80 d at about 4.5° C (360 degree-days).
Shapovalov and Taft (1954) estimated that hatchingtimein Waddell Creek wasfrom 25to 35
d, emergence from the gravel began 2-3 weeks after hatching, and another 2-3 weeks was
required to complete emergence. Mortality ratesof salmonid fry aretypically high following
emergence (reviewed by Titus1990), and age 0+ steehead utilize habitatswith swift currents,
moving gradually into deeper water asthey grow (Shapovalov and Taft 1954).

Downstream migrants captured in the trap at Waddell Creek (Shapovalov and Taft
1954) comprised five age-classes, 0+ to 4+, in thefollowing proportions, respectively: 0.40, 0.40,
0.19, 0.01, and a negligible proportion of 4+ fish (0.04% of the total number of fish passed
through thetrap for all yearscombined). Steelhead moved downstr eam essentially during all
months of the year, but the main migrationswerein the spring and summer, with the oldest
fish appearingin thetrap first: 92% of age 2+ and 3+ fish during March—-May; 68% of age 1+
fish during April-June, with a secondary migration (26%) during October—early January;
73% of age O+ fish during June-July, and an additional 20% during August—September (Fig.
6a). Variation in the time of downstream migration was apparently related to interannual
differencesin precipitation and thus stream flow and water temperature.

Becausethetrap wassituated well abovethemouth of Waddell Creek (2.2-2.8km, the
location of the mouth depending upon the amount of freshwater outflow and oceanic
conditions), downstream movement was not necessarily always equivalent with smolt
emigration. Indeed, Shapovalov and T aft (1954) found from retur nsof marked first spawners,
that theproportion of marked fish which had entered theocean in thesameyear of their initial
downstream migration, relativeto thosewhich enter ed the ocean thefollowing year, wasonly
about 0.08 for age 1+ migrants, but increased to 0.90 and 0.69 for 2+ and 3+ migrants,
respectively (see Table 71 in Shapovalov and Taft 1954). So, functionally, the downstream
movementsof differ ent age-classes, or individualswithin age-classes, wer e probably associated
with avariety of behaviorsor population processes. For example, the downstream movement

of O+ trout may haveresulted from thedispersal of emergent fry clustersduring theperiod of
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intense population regulation in the early free-swimming stage. Movement of 1+ trout may
have primarily reflected an ontogenetic habitat shift to deeper water in thelower stream and
lagoon, in addition to seaward migration of smolts. The majority of 2+ and 3+ trout were
appar ently smoltson their way to the ocean.

Thetotal number of upstream migrants(3,104) captured in thetrap wassmall, relative
to the total number of trapped downstream migrants (36,779; data for all years combined).
Thus, most trout which moved downstream either remained in the lower stream or lagoon,
migrated to the ocean, or died. Among upstream migrants, only 1% were age 0+, 29% were
age 1+, 53% were age 2+, 15% were age 3+, and 2% wereage4+. Overall, 80% of upstream
movement occurred during December—January, for all age-classes and years combined (Fig.
6b). Shapovalov and Taft (1954) observed that many upstream migrants were sexually
mature. These mature trout were probably moving upstream to spawn, along with migrant
spawner sreturning from the ocean.

Shapovalov and Taft (1954) knew little about the ocean migrations of California
steelhead, with few being captured at sea by commercial salmon trollers. Thisknowledgegap
continuesto exist for themost part. Tagged individualsfrom morenortherly stocksof North
American steelhead have been recovered on the high seasasfar west as42° 44'N, 163° 32'E,
and asfar south as40° 58'N, 159° 39'W (Burgner et al. 1992). Although based on few data,
California steelhead may make more restricted westward migrations than more northerly
stocks. Shapovalov and Taft (1954) did determine, however, that homing rates of marked
steelhead at Waddell Creek and nearby Scott Creek were very high; 98.1% and 97.1%,
respectively (see also Taft and Shapovalov 1938).

Estimated survival of Waddell Creek steelhead, from eggs to first spawning adults,
ranged from 0.017% to 0.029%, and averaged 0.023% (SD = 0.005%, n =5; see Table58in
Shapovalov and Taft 1954). There was a strong negative correlation (r2 = 0.88, p<0.02)
between thenumber of first spawnersrecruited and thenumber of eggslaid at thestart of the
life cycle (Fig. 7). Thus, observed recruitment was negative density-dependent in relation to
egg production. Of course, to consider thisapparent functional relationship astrue, onemust

assumethat oceanic conditionsand angling had relatively constant effectson survival tofirst
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spawning.

Survival of all age-classes of marked Waddedl Creek stedhead, from time of
downstream migration to first spawning, ranged from 1.7% to0 6.0%, and averaged 3.5% (SD
= 1.8%, n = 5; see Table 75 in Shapovalov and Taft 1954). For all age-classes and years
combined, 383 first spawner adultsreturned from 12,679 downstream migrantsmarked at the
trap, for an overall survival of 3.0% . Furthermore, therewasa strong positive correation (r2
= 0.86, p<0.02) between the age at which steelhead made their initial downstream migration
and weremarked at thetrap, and the proportion of fish in each age-classsurvivingtoreturn
from the ocean asfirst spawners(Fig. 8). If it isassumed that fish sizeisdirectly proportional
to age, then survival increased with sizeaswell. However, theserelationshipsar e confounded
by the fact that the various age/size-classes would not be experiencing the same potential
mortality factor ssimultaneously through timebecause of their differing, age-classspecificlife
histories, especially with regard to the proportion of each age-class entering the ocean in any
given year (seeabove). Tofully evaluate age-class specific survival of downstream migrantsto
first spawning, mortality rates would have to be determined for each age-class for both the

remainder of their freshwater period, aswell asin the ocean.

DRAINAGE-BY-DRAINAGE ACCOUNTS
SAN MATEO COUNTY

Ano Nuevo Creek Drainage
Although no detailed historical information was discovered for Ano Nuevo Creek,

Shapovalov and Taft (1954, p. 201) mentioned that the stream supported a very small
steelhead run, relative to the runs observed at Scott and Waddell creeks during the 1930's-
40's. Juvenile steelhead wer e observed in the creek asrecently as1992 (J. Nelson, CDFG, pers.

comm.).
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Cascade Creek Drainage
No juvenile stedhead/rainbow trout, or any other fishes, were observed in Cascade

Creek when surveyed by the CDFG on 20 July 1978. However, alocal resident reported the
former presence of “trout” in the 5 km long creek. Several agricultural diversion dams
throughout the stream created complete migration barriers and reduced stream flow. The
stream bottom was heavily dilted as a result of agriculture, grazing, and road crossings.
Overall, Cascade Creek did not provide habitat conditions conducive to steelhead/rainbow
trout production.

Denniston Creek Drainage
Denniston Creek is a short-run tributary to Half Moon Bay. |n a 1941 listing, the

CDFG (unpubl. filedocument of 26 April 1941) described Denniston Creek as having afair
year-round flow, a small lagoon which opened and closed throughout the summer, known
steelhead and coho salmon spawning migrations, fair summer trout fishing, and water used for
irrigation.

By 1953, a small dam had been built on the creek about 1.6 km abovethemouth. The
CDFG maintained a catchablerainbow trout fishery in theimpoundment during 1953, but it
wasdiscontinued in 1954 because of private property accessrestrictions (CDFG, unpubl. field
notesof 26 February 1953-29 March 1955). Thedam presumably blocked upstream migration
of adult steelhead at that time.

The CDFG conducted a cursory eectrofishing survey at Denniston Creek on 21
October 1974 (W. E. Strohschein, CDFG, unpubl. memo. of 28 October 1974). Accesstothe
stream was limited because of dense riparian vegetation. In a 4.6 m section about 0.6 km
above the dam, four juvenile steelhead/rainbow trout were captured that averaged 78 + 19
mm FL (range, 61-99 mm FL). 1n a9 m section about 0.2 km above Highway 1, two young-of-
the-year steelhead wer e captured, both about 64 mm FL. Thespillway from thedam appeared
tobean impassablebarrier to upstream migrants. Stream flow was continuousabovethedam

but nearly interrupted below because of awater diversion.
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Thelowermost 4.8 km of Denniston Creek wassurveyed by the CDFG on 20 April 1992.
The stream was heavily overgrown with riparian vegetation. Adjacent soils were highly
erosive and sand dominated the stream substrate. Areaswith spawning gravel were small,
patchy, and highly embedded or compacted. Small shallow poolswith heavy cover provided
adequate rearing habitat for young-of-the-year steelhead. The dam was still a migration
barrier, aswasa 1.8 m culvert located about 0.8 km abovethedam. Onewater diversion was
seen upstream from the culvert. Juvenile steelhead/rainbow trout, 10-15 cm in length, were

seen in poolsthroughout the stream. Presumably, those above the dam wereresident trout.

Frenchman’s Creek Drainage
Frenchman'’s Creek, which enter sthe Pacific Ocean near the community of Half Moon

Bay, was surveyed by the CDFG during themid-1930’s. Juvenile steelhead wer e present and
natural propagation wasrated asfair. Small irrigation diversion damswer e present, but they
wer e not thought to be barriersto steelhead migration. The stream wasfished lightly. The
population was supplemented with 10,000 juvenile steelhead in 1930, and 8,000 in 1932.

Thecreek wasnot surveyed again by the CDFG until 25 September 1958. Duetoahigh
amount of sand in the stream bottom, salmonid spawning areaswer epoor in thelowermost 4.8
km of stream, and poor to fair in the next 3.2 km upstream. Rearing habitat, in the form of
pools, undercut banks, and vegetative cover, was apparently abundant throughout.
Temporary damswer enoted, from which several diversonsweremade. Steehead reportedly
used thestream for spawning, but juvenileswer enot seen duetolow water clarity. Streamside
erosion was noted asa problem. Privatelandownershad apparently stocked brown trout in
the upper canyon portion of the stream someyearsbeforethesurvey. Overall, Frenchman's
Creek wasrated asaminor steelhead stream.

In a CDFG dectrofishing survey in October 1974 (W. E. Strohschein, CDFG, unpubl.
memo. of 1 November 1974), two juvenilesteehead/rainbow trout (15-18 cm FL) and abrown
trout (27 cm FL) were captured in a short stream section immediately downstream from the
Highway 1 bridge. In a 15 m section in the upper stream, eight juvenile steelhead/rainbow
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trout wer e captured which averaged 7.9 cm FL (range, 6.4-10.4 cm). Two brown trout, 18.8
and 19.3 cm FL, were also captured.

The CDFG surveyed thelowermost 5.5 km of Frenchman’s Creek on 19-20 September
1979. Salmonid spawning and rearing habitat were appar ently much the sameasin the 1958
survey (seeabove). Threeflashboard dams, 0.9-2.4 m high, werenoted aspotential barriersto
fish migration. Fiveactivewater diversionswereidentified. Age0+ salmonidswer eobserved
throughout thesurvey area. Electrofishing samplesweretaken in two reacheswhich totalled
about 366 m (L. Fishand I. L. Paulsen, CDFG, unpubl. memo. of 23 October 1979). A total of
63 juvenilestedhead (mean FL =9.7 cm; range, 6.4-20.3 cm) and 14 brown trout (mean FL =
11.4 cm; range, 7.9-22.9 cm) were captured. Among the steelhead, thr ee age-classes (0+, 1+,
and > 2+) were apparent with corresponding mean fork lengths of 8.4, 15.7, and 19.6 cm,
respectively. Age 0+ fish comprised 84% of thetotal steelhead catch.

In subsequent environmental documents contained in the CDFG file, it wasnoted that
since 1971, water use in the drainage had increased and cumulative effects posed a direct
threat to fishery resour ces.

LocksCreek istheprincipal tributary to Frenchman’s Creek, but noinformation was
availableregarding the stream or its status as a steelhead production area.

Gazos Creek Drainage
Gazos Creek was surveyed by the CDFG in 1934. Spawning groundswer e abundant,

nobarriersor diversonswerenoted, and steelhead werepresent. The stream wasapparently
heavily fished by local residents. Early CDFG stocking records showed that the population
was supplemented with 12,000 juvenile steelhead in 1930; 16,000 in 1931; 12,000 in 1932;
12,000 in 1933; 10,000 in 1934; 15,000 in 1935; 15,000 in 1936; 20,000 (@ 917-1,270/kg) in
1938; and 7,000 (@ 2,116/kg) in 1939, for a grand total of 119,000 fish.

The stream was surveyed again by the CDFG in July 1964, from the mouth to
headwater sfor adistance of 13km. Suitablegravelsfor salmonid spawning wereample, and
comprised an estimated streambed area of about 20,000 m2. Salmonid rearing habitat was
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also abundant and apparently of high quality. Many partial and complete barriersto fish
migration were observed, and one diversion in the lower stream stopped all stream flow and
fish passagetotheocean. Siltation in thestream, from an adjacent road and past logging, was
occurring. Juvenile steelhead occurred in visually estimated densities of 50 fish/30 m in the
lower stream, and 5fish/30 m in theheadwaters. L engthswere 2.5-15 cm, averaging about 5
cm. One 56 cm adult male steelhead was seen. Natural spawning successwasrated as good.
Catchablerainbow trout wereplanted in the stream at thetime of thissurvey, which resulted
in heavy angling pressure on 2-year-old steelhead. Coho salmon also used Gazos Creek.

A sampleof juvenile steelhead taken by the CDFG on 28 February 1970 comprised 36
fish which ranged in fork length from 79 to 165 mm, and averaged 128 mm (SD = 26 mm).

The CDFG conducted several eectrofishing surveys during the 1970's-80's which
provided at least cursory information on the natural variation in the size/age structureof the
juvenile steelhead population in GazosCreek. On 21 October 1974 (K. R. Anderson, CDFG,
unpubl. memo. of 28 October 1974), 59 steelhead wer e captured in a single sweep through a
305 m reach of stream, about 0.3 km upstream from the Highway 1 bridge. Age 0+ fish
comprised 93% of the catch, and averaged 91 mm FL (range, 71-132 mm FL). Theremaining
four steelhead were age 1+ and averaged 155 mm FL (range, 150-165 mm FL).

On 13 October 1975 (G. G. Scoppettone, CDFG, unpubl. memo. of 3 February 1976), 28
juvenile steelhead were captured in a single sweep through a 46 m reach adjacent to the
Campbell Soup Co. diversion. Again, fishrangingin fork length from 38to 127 mm (mean, 86
mm FL) made up 96% of the catch. Only one clearly older individual was captured, which
was 203 mm FL.

During thewinter of 1975-1976, entry of adultsfrom the ocean and their migration to
upstream spawning groundswer e appar ently restricted dueto alack of precipitation and thus
reduced stream flow. No adult steelhead were observed at three sites on Gazos Creek on 2
March 1976 even though the stream was open to the ocean (G. Scoppettone, CDFG, unpubl.
memo. of 19 April 1976).

Salmonids, probably juvenile steelhead, were observed, but not captured, upstream
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from the Campbdll diversion on 10 August 1976 (M. Cogger, CDFG, unpubl. memo. of 30
August 1976).

On 30 May and 15 June 1978, the CDFG surveyed Gazos Creek from theheadwater sto
the mouth at the Pacific Ocean. Spawning and rearing habitats for salmonids were still
abundant and of very high quality. Juvenilesteelhead wereabundant. Most fish wereyoung-
of-the-year averaging about 4 cm, although sometrout wereup to 20 cm long. Many potential
migration barrier swerenoted, mostly in theform of woody debrisand logjamsastheresult of
prior logging operations. Siltation and water diversion had a negative impact on salmonid
habitat in the lowermost portion of the stream. It wasalso noted that 4,000-5,000 catchable
rainbow trout had been planted in Gazos Creek annually during 1960-73.

Two very small sampleswer etaken by e ectrofishing at Gazos Creek on 8 August 1978
(S.G.Torresand I. L. Paulsen, CDFG, unpubl. memo. of 17 August 1978). In an upstream
section, 8 steelhead wer e captured which averaged 64 mm FL (range, 46-79mm FL). Near the
Muzzi diversion site, 4 steelhead wer e captur ed which averaged 89 mm FL (range, 69-104 mm
FL). Many more salmonids escaped capturein the sample sections dueto equipment failure.

On 27 September 1979, 59 steelhead aver aging 86 mm FL (range, 53-160mm FL) were
captured during asingleelectrofishing passin two reachestotaling 236 m near theMuzzi and
Campbell diversions(L. Fishand I. L. Paulsen, CDFG, unpubl. memo. of 23 October 1979). In
a 69 m reach upstream of stream km 3.7, 46 steelhead wer e captur ed which had a mean fork
length of 74 mm (range, 46-178 mm FL). Based on the composite of theabove samples, three
age-classes of steelhead wer eapparent: 0+ which averaged 71 mm FL (range, 46-102mm; n=
85), 1+ which averaged 124 mm FL (range, 107-160 mm; n = 19), and a single, older 178 mm
individual.

No adult steelhead or coho salmon wer eobserved during fish count surveysmadeon six
occasionsfrom late November 1979 through late April 1980 (K. R. Anderson, CDFG, unpubl.
memo. of 14 July 1980). It was concluded that anadromous salmonid resources had greatly
declined in Gazos Creek.

L ogjamswereremoved in Gazos Creek during July 1980 (D. Eimoto, CDFG, unpubl.
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memo. of 5 August 1980). Juvenile sailmonidswere observed in the stream at that time. The
CDFG also electrofished two reaches for a total of 213 m on 5 September 1980 (P. Walkup,
CDFG, unpubl. memo. of 18 September 1980). Age 0+ steelhead averaged 71 mm FL (range,
48-97 mm FL; n = 113 or 88% of the catch), 1+ steelhead averaged 114 mm FL (range, 102—
140 mm FL; n=14), and > 2+ steelhead averaged 260 mm FL (range, 236-284 mm FL; n=2).
Thus, despitetheabsence of adult sightingsduring the 1979-80 spawning season, at least some
spawning and recruitment did indeed occur.

On 7 September 1984, the CDFG surveyed 8 km of Gazos Creek, beginning at the
mouth of Old Woman’s Creek and working upstream. High quality spawning and rearing
habitats for salmonids were till present, yet very few juvenile steelhead were seen. Those
observed were5-15cm TL. Siltation persisted asa problemin thelower stream, and logjams
and alanddlidecreated potential migration barriers. Water continued tobediverted fromthe
stream at several locations.

The CDFG dectrofished two reaches of Gazos Creek on 12 September 1985 (F. Gray,
CDFG, unpubl. memo. of 15 October 1985). 1n a 61 m reach about 2.4 km upstream from the
mouth, 76 steelhead were captured which ranged in fork length from 38 to 130 mm and
averaged 68 mm. In a 91 m reach about 3.2 km above the mouth, 84 steelhead averaged 69
mm FL and ranged from 45to 142 mm FL.

In August 1992, Smith (1992) electr ofished two r eachestotalling 84 min thelower most
3.2 km of Gazos Creek. Only pools and glides were sampled. A total of 112 juvenile
steelhead/rainbow trout was captured; 67% of the catch was age 0+ and 33% was age 1+.
Ageswere assigned based on length-frequency distributions.

During 12-16 January 1994, Smith (1994) resampled thetwo reachesin lower Gazos
Creek, and added two reaches between 5 and 7 km above Highway 1. Again, only poolsand
glideswere sampled. Both age 0+ and 1+ steelhead occurred in all four reaches. Of the 165
juvenile steelhead captured, 72% were age 0+ and 28% wer e age 1+ that occurred at mean +
SD densities of 95 £ 52 trout/100 m and 30 £ 10 trout/100 m, respectively. Overall, juvenile
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steelhead population structure in pools and glides was stable between August 1992 and
January 1994. | n 1993, Nelson (1994c) inventoried thestream habitat in thelowermost 10.5km
of Gazos Creek, and monitored juvenile steelhead emigration. The detailed habitat typing
effort corroborated earlier observationsthat spawning and rearing habitatswer eadequatefor
maintaining thesteelhead population. However, siltation continued to degrade habitat quality
by armoring spawning gravel and fillingin pools. During the May—June 1993 survey period,
water quality in the upper stream area (SKM 10) was also degraded by suspended sediment.
Signs of chemical pollution were seen in the lowermost 1.6 km of the creek, although these
were not fully investigated. A well field and surface diversion in the lower creek decreased
stream flow during late summer—early fall, which presumably reduced rearing habitat
guantity and quality. Therewere28logjamsin thesurvey area, seven of which werepotential
migration barriersexcept under very high flow conditions.

Emigrating juvenile steelhead were monitored by use of a downstream migrant trap.
Thetrap waslocated just upstream from thewell field at about SKM 0.5, and wasfished from
29 March 1993to 1 June 1993. Only 25 steelhead parr and 29 smoltswer e captured duringthe
nineweeks of trapping. Peak catches(40% of parr, 34% of smolts) occurred duringtheweek
of 26 April 1993. Captured parr averaged 97 mm FL (range, 52-153 mm FL), while smolts
averaged 151 mm FL (range, 104-178 mm FL). Thelow catchessuggested asmall population,

although mor e emigration may have occurred prior to thetrapping period.

Old Woman’s Creek
Old Woman's Creek was surveyed from its mouth to headwaters by the CDFG on 23

July 1964. The stream contained suitable spawning and rearing habitat for steelhead. One

potential migration barrier was noted, but no diversions were seen. Juvenile steelhead and
coho salmon, 5-15 cm long, were observed at a total estimated abundance of < 500 for the
entire stream. One spawned-out adult female steelhead was seen aswell.

In 1993, Nelson (1994c) inventoried the stream habitat in thelowermost 1.2 km of Old
Woman'sCreek. An elevated culvert created alikely migration barrier to upstream migrants,
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and the creek was not surveyed above this point. Rearing pools and spawning beds were
silted, and thecreek contained logjamsthat created potential migration barriers. Despitewhat
appear ed to berelatively poor habitat, juvenile steelhead/r ainbow tr out wer e seen throughout
the survey reach.

STATUS: Nelson (1994c) described the Gazos Creek steelhead population as viable but
declining. This assessment was consistent with observed reductions in habitat quality,

guantity, and access due to siltation, water diversions, and logjams.

Green Oaks Creek Drainage
No juvenile steelhead/rainbow trout, or any other fishes, were observed in Cascade

Creek when surveyed from its mouth to headwater s (6 km) by the CDFG on 10 August 1978.
Five dams located throughout the stream created complete migration barriers. Therewere
fiveagricultural diversion pumps. Reservoirsin thelowermost 3 km obscured the structure
and function of the natural stream channel. No suitable spawning areas for steelhead were
observed. A local resident reported that reservoirson the creek were stocked with rainbow
trout. Overall, Green Oaks Creek did not provide habitat conditions conducive to
steelhead/rainbow trout production.

Lobitos Creek Drainage
Early CDFG records showed that the Lobitos Creek steedhead population was

supplemented with 8,000 juvenilesin 1930 and 14,000in 1932. In amid-1930'sCDFG stream
survey, the creek was described as having intermittent summer flow and scattered spawning
groundsfor steelhead, and that natural propagation of steelhead had been limited, presumably
because of limited spawning and rearing habitat. The adult steelhead population waslightly
fished. Several “large’” steelhead wereapparently caught at L obitosCreek on 25May 1939 (L.
Shapovalov, CDFG, unpubl. file note).

The CDFG surveyed L obitosCreek on 24 June 1975, from itsheadwater sto themouth
at thePacific Ocean, for adistance of 4 km. Spawning substratewasrated aspoor tofair, with

patchesof suitablegravel scattered throughout thesurvey area. Silt cemented thesubstratein
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some areas of the stream, especially near the headwaters where logging oper ations were
underway. Rearing habitat in theform of poolsand cover wasrated asfair togood. Several
potential barrierstofish migration werenoted, includinglogjams, culverts, small dams,and a
natural 1.8 m bedrock waterfall downstream from Highway 1. Several small diversionswere
identified. Juvenile steelhead and/or rainbow trout, 2.5-15 cm in total length, wer e observed
throughout the survey area, although trout density was relatively low above the natural
bedrock waterfall in thelower stream, and much higher in the 0.3 km of stream below thefall
whereaccessby migratory trout wasunobstructed. Overall, the stream wasunder utilized by
steelhead, primarily because of fish passage problems, and it was recommended that future
water applications be protested because of the limited water resourcesin this small stream
drainage. Several such applications, contained in the CDFG files, weresubmitted during the
late 1970's.

During thewinter of 1975-1976, entry of adultsfrom the ocean and their migration to
upstream spawning groundswer e appar ently restricted dueto alack of precipitation and thus
reduced stream flow. Themouth at L obitos Creek did not open, even following rainfall events
during mid—February to early March 1976, and no adult steedhead were observed in the
stream (G. Scoppettone, CDFG, unpubl. memo of 25 March 1976 and 19 April 1976).

Pescadero Creek Drainage
Historically, the Pescader o Creek system hassupported thelar gest steelhead population

and fishery in San Mateo County. During the mid-1970’s, the size of the annual adult
steelhead run was estimated at 1,500 fish of which about 400 were harvested in the sport
fishery each year (Elliott 1975). Thesystem undoubtedly supported many moresteehead, and
coho salmon as well, before any major exploitation of the stream drainage began. For
example, in 1870 a commercial fishery existed where a wagon load of steelhead and coho
weighing 1-14 kg each was taken daily from Pescadero Creek between October and March
(Skinner 1962). Degradation of the system wasalready underway at that time, however, dueto

the effects of logging, saw mills, and flour mills. So, it is reasonable to assume that the
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anadromousfish populationswer e previoudy even larger than the oneswhich supported the
commercial fishery in 1870.

The modern chronicle charting the Pescader o steelhead population beginswith early
CDFG records. The upper creek was surveyed by the CDFG on 7 August 1962, from its
headwater sto Portola State Park for adistanceof 2.7 km. Therewer esuitable spawning areas
for steelhead and rainbow trout in the headwaters and from 0.8 km above Oil Creek to the
statepark. Theremainder of thisportion of the creek washeavily silted, and thusunsuitable
for salmonid spawning. Rearing habitat, in the form of poolsand shelter, was adequate for
young trout. Three low-flow migration barriers and one diversion were identified, and the
Santa Cruz Lumber Company was indicated as a pollution source in the stream. Juvenile
steelhead and/or rainbow trout occurred in visually estimated densities of 10-275 trout/30 m
(average, 110 trout/30 m), and were 2.5-18 cm long (average, 5 cm). At that time, the CDFG
stocked catchable rainbow trout in the creek from Portola State Park to San Mateo County
Memorial Park to support the summer trout fishery.

On 8 August 1963, the CDFG surveyed thelowermost 17.5 km of the stream, from the
mouth to Memorial Park. Theuppermost 3.5 km of the survey area contained an estimated
3,479 m2 of suitable spawning grounds. Much of the remaining 14 km of streambed in the
survey areawasheavily silted and contained only an estimated 1,254 m2 of utilizable spawning
substrate for steelhead. Local residents reportedly observed steedhead spawning near the
community of Pescadero during the 1962-63 season. Pools and shelter provided adequate
rearing habitat for juvenilesteelhead. No migration barrierswerenoted, but 35-50diversions
were observed along 12.9 km of stream, with most of the water being used in agriculture.
Siltation was noted as a major pollution problem in this portion of the stream aswell. The
dendity of juvenile steelhead and/or rainbow trout was estimated at 300 trout/30 m in the
upper 6.4 km of thesurvey area, and 100 trout/30 min the11.1 km below (overall average, 175
trout/30 m). The average trout length was estimated at 7.5 cm with a range of 5-30.5 cm.
Steelhead production was judged to be at its maximum under the existing conditionsin this
portion of Pescadero Creek.
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Conditionsin Pescadero Creek were apparently very much the samewhen theentire
stream, from its mouth to headwaters for a distance of 37 km, was surveyed by the CDFG
during 24-30 August 1965. Young trout densities were determined by seining out several
blocked-off stream sections along 27.4 km of the creek. The average density was about 60
trout/30 m, and total abundancewasestimated at 55,385 trout. Thefish were3.6—7.6 cmlong
and averaged 5.3 cm, which based on their size would suggest that all trout observed were
young-of-the-year.

As in mogt California streams, fish production in Pescadero Creek was negatively
impacted by the drought of water years 1975-76 and 1976-77. During thewinter of 1975-76,
entry of adults from the ocean and their migration to upstream spawning grounds were
apparently restricted dueto alack of precipitation and thusreduced stream flow. However,
adult steelhead and coho salmon did enter lower Pescadero Creek following rainfall events
during mid-February to early March 1976 (G. Scoppettone, CDFG, unpubl. memo of 25
March 1976 and 19 April 1976).

When observed by the CDFG on 10 August 1976 (R. Curtis, CDFG, unpubl. memo. of
31 August 1976), low flow conditions were exacerbated by diversions and stream flow
approached intermittency in the lower creek where no salmonids were seen. Flow was
continuous but minimal further upstream and a few juveniletrout wereobserved rangingin
length from 5to 15 cm. ThePescaderotributary, Honsinger Creek, wasalso observed during
this brief survey and found to have a minimal continuous flow that was predicted to become
intermittent later in the season. Juvenile steelhead, 10-18 cm long, reportedly inhabited a
small impoundment on the creek.

The CDFG surveyed 9.3 km of lower Pescadero Creek, from stream km 8.5 upstream
from Pescaderoto Memorial Park, during thesecond year of thedrought on 8& 11 July 1977.
The survey report indicated that the sandbar at the mouth of the creek had only been
breached twice by storms during the winter of 1976-77. Limited entry by adult steelhead
severdy reduced steelhead propagation in thesystem. Asidefrom thevery low flow conditions
which reduced the quantity, the quality of physical habitat for spawning and rearing was
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apparently similar asin previoussurveys, except that slt deposition in the stream wasperhaps
enhanced because of alack of flushing flows. Seven dams and onelogjam wereidentified as
partial migration barrierswithin thesurvey area, depending on actual flow conditions. Nine
diversion siteswerenoted. Age 0+ steelhead, averaging 3.8 cm in fork length, occurred at an
estimated abundance of 35 trout/30 m in poolsin a 2.1 km boulder-strewn reach, near the
community of LomaMar. Few juvenile steelhead wer e seen aboveor below thisstream reach.

On 8 August 1978, sever al age 0+ steelhead aver aging about 6.5 cm FL wereobserved in
a23mreach of lower PescaderoCreek (S. G. Torresand |. L. Paulsen, CDFG, unpubl. memo.
of 17 August 1978). About 15 young-of-the-year steelhead, averaging about 7.5 cm FL, were
also seen immediately upstream of thefish ladder in Memorial Park. Thus, spawning of adults
and recruitment of age 0 steelhead wer e appar ently successful following the abundant rains
and high flow conditions during the winter of 1977-78.

The 1976-77 drought greatly increased thedemand on water resour cesin the Pescadero
Creek system, as evidenced by the volume of water applications, protests, and other related
documents contained in the CDFG files. To provide protest dismissal terms for water
applications in the lowermost 8 km of Pescadero Creek, a CDFG instream flow study
determined that a minimum bypassflow of 0.4 m3wasrequired during 1 November—1 May to
allow passage of upstream migrating adult steelhead and coho salmon (K. R. Andersonand 1.
L. Paulsen, CDFG, unpubl. memo. of 1 October 1979). This flow would also allow for
downstream passage of post-spawning adult steelhead and emigrating smolts.

A CDFG filedocument from 1980indicated that, following Fish and Game Commission
policy, catchablerainbow trout werenolonger stocked into Pescadero Creek to providefor a
summer trout fishery (B. Hunter, CDFG, unpubl. letter of 6 March 1980). However, it was
also mentioned that about 10,000 year ling steelhead wer eplanted into Pescader o annually asa
stock enhancement measure. For example, 10,120 Mad River stedhead (@ 22.0/kg) were
planted on 14 April 1975; 10,070 Mad River steelhead (@ 209.4/kg) on 22 August 1978; 8,013
Mad River steelhead (@ 23.4/kg) on 29 April 1980; and 8,140 steelhead (@ 8.2/kg) from Point
Arena Ponds (lot or egg source not specified) on 21 March 1985.
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The abundance of age 0+ and 1+ steelhead was determined at thefifth and sixth road
crossings upstream from themouth of Pescader o Creek, by use of theremoval method during
fall 1986 (J. J. Smith, San Jose State University, unpubl. data). Density estimates based on
two-three eectrofishing passeswere 32.6 and 57.1 trout/30 m at bridge 5 and 6, respectively
(sitelengthswere85m and 37 m, respectively). On 30 October 1987, trout densitieswerevery
similar to the year before: 28.0 and 64.0 trout/30 m. The standard lengths (+ SD) of trout at
each siteinthe 1987 surveywere71+ 14mm and 73+ 17 mm; thus, most tr out wereage 0+ at
these sites.

With acquisition of the marsh lands at the mouths of Pescadero Creek and Butano
Creek (see below) by the California Department of Parks and Recreation, much attention
during the 1980’ swasdirected toward development of a management plan for the Pescadero
Marsh Natural Preserve. Aspart of thisinteragency effort, Smith (1987, 1990) deter mined the
importance of the Pescadero lagoon as rearing habitat for juvenile steelhead prior to their

migration to the ocean.

Butano Creek and tributarie
The largest tributary to the Pescadero Creek drainage is Butano Creek, which isin

reality a separatemajor drainagethat only sharesa common lagoon with Pescadero Creek. As

for the Pescadero, the contemporary record of steelhead use of Butano Creek is fairly
substantial and draws heavily from information contained in the CDFG files.

Juvenile steelhead wer e observed in Butano Creek during amid-1930's CDFG stream
survey. Thesurveyor had seen adult steelhead spawning and spawning successwasappar ently
good. Fishing pressure was noted as heavy. High quality spawning grounds existed in the
middle portion of thedrainage, and small irrigation diversionswere identified in the middle
and lower portionsof the stream. Early CDFG stocking records showed that the population
was supplemented with 10,000 juvenilesteehead in each of 1930, 1932, 1933, and 1934; 15,000
in each of 1935 and 1936; 20,000 (@ 1,340/kg) from Big Creek in June 1938; and 2,000 (@
2,116/kg) from Big Creek in June 1939.
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Thenext CDFG survey occurred in December 1948. Thesurveyor found that abarrier
waterfall, Butano Falls, blocked upstream migration of steelhead spawners, about 4.8 km
above the entrance to Butano Canyon. Logging was underway further upstream in the
watershed. One or two adult steelhead were observed, fingerlings were abundant, and
juveniles up to 15 cm were seen in the summer. Fishing pressure on the stream was heavy
during the summer trout season when anglers fished for juvenile steelhead and resident
rainbow trout, thelatter of which occurred abovethe barrier waterfall.

During a survey of Butano Creek on 25-26 August 1958, the CDFG noted that
spawning areashad becomesilted sincethe 1948 survey, the causebeing the combined effect of
upstream logging oper ationsand heavy winter rains. Rearing habitat in theform of poolsand
shelter was apparently adequate for steelhead. Below Butano Falls, 5-10 cm long juvenile
steelhead wer e common except near the stream mouth, whileabovethefallsyoung-of-the-year
resident rainbow trout were scarce, there were some 5-7.5 cm trout, and a few 15 cm trout.
Few fish wereseen in thenorth fork of Butano Creek, and dashingsfrom logging covered the
south fork which precluded the evaluation of fish resourcesthere. Thetotal survey distance,
from themouth totheforks, wasabout 13 km. Fishing pressurein summer wasonly moderate
by thistime.

Problemswith sedimentation and logging debrisin Butano Creek werepersistingwhen
the CDFG surveyed the stream again in July 1964. Despite the effects of poor watershed
management in the headwaters, the steelhead and rainbow trout populations also persisted
although the impacts on population growth could not be assessed based on available
information.

South Butano Creek was surveyed mor e closely by the CDFG on 30 July 1964, fromits
confluence with the main stem to the headwaters, for a distance of nearly 9 km. Thisstream
was regarded as an important tributary to Butano Creek because of its contribution of
perennial summer flow. The creek contained several major migration barriers and was
heavily silted dueto theeffectsof logging. Nonetheless, asmall population of resident rainbow

trout was ableto exploit the small gravel patchesand rearing pools. Young-of-the-year, 4-5
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cmin length, occurred in avisually estimated density of 8 fish/30 m, whileolder trout, 9-13cm
in length, had adensity of about 2 fish/30 m. The population wasreportedly established asthe
result of plantsmade several year sbeforeby an ex-war den of the CDFG. Fishing pressurewas
light.

The 1976-77 drought greatly increased thedemand on water resour cesin the Pescadero
Creek system, as evidenced by the volume of water applications, protests, and other related
documents contained in the CDFG files. To provide protest dismissal terms for water
applications in the lowermost 7.1 km of Butano Creek, a CDFG instream flow study
determined that a minimum bypassflow of 0.3 m3wasrequired during 1 November—1 May to
allow passage of upstream migrating adult steelhead and coho salmon (K. R. Andersonand 1.
L. Paulsen, CDFG, unpubl. memo. of 1 October 1979). This flow would also allow for
downstream passage of post-spawning adult steelhead and emigrating smolts.

The main tributary to Butano Creek, Little Butano Creek, is also a known
steelhead/rainbow trout stream. Early CDFG records showed that the steelhead population
was supplemented with 10,000 juvenilesin 1935 and 8,000 in 1936. When surveyed by the
CDFG on 28 August 1958, a6 m high silted-in flashboard dam, located about 4.5 km upstream
from the confluencewith Butano Creek, marked the upstr eam extent of steelhead accessin the
Little Butano. Thedam diverted water to Upper Bean Hollow Lakevia aflume. Spawning
grounds below the dam were rated as fair; the best spawning gravels for steelhead existed
abovethedam. Rearing habitat in the form of pools and shelter was best in the lower most
stream area. Young-of-the-year steelhead, 5-7.5 cm in length, wer eabundant in theportion of
stream below the dam, and were estimated in densitiesup to about 23 trout/30 m. Y oung-of-
the-year weregenerally lessabundant above the dam, and wer e consider ed to bethe progeny
of resident rainbow trout. Near theheadwater s, resident rainbowsup toabout 23cmin length
wereobserved. Removal of theabovementioned dam would allow steelhead accessto another
2.4 km or more of production area.

When surveyed from themouth to headwater sby the CDFG during 10-17 August 1962,

spawning and rearing conditionsin Little Butano Creek wer eapparently much thesameasin
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the 1958 survey. However, a 4.5 m high bedrock falls, located about 250 m above the
confluencewith Butano Creek, wasidentified asa completebarrier to upstream migration of
anadromous salmonids. Interestingly, thisbarrier was either formed during theinterim, or
was simply overlooked in the 1958 survey. A culvert, located about 500 m below the
flashboard dam, was also a potential migration barrier. In addition to the abovementioned
flume, therewasanew diversion at asandbag dam. Siltation caused by old logging operations
wasnoted asapollution problem. Juvenilesteehead/rainbow trout wer e seen from themouth
totheheadwaters, although they wer e scar cein theupper most stream area. Thefish abovethe
barrier swereconsidered to berainbow trout, most of which wer e 2.5-5 cm long young-of-the-
year, but afew 10-12.5 cm trout wer ealso seen. Trout density abovethebarrierswasvisually
estimated at 15-20 fish/30 m. Juvenile steelhead and coho salmon wer e observed below the
bedrock falls.

The entireLittle Butano Creek was surveyed by the CDFG on 7-8 June 1977, during
the second year of the 1976-77 drought. The status of spawning and rearing habitat for
rainbow trout was appar ently much thesameasin previoussurveys. New potential migration
barriersand diversionswereidentified. Cattlecaused somepollution (manureand eroded soil
in the stream) in the lower creek area. Rainbow trout, 2.5-15 cm in length, occurred at a
visually estimated density of 20 fish/30 m between thebedrock fallsnear the stream mouth and
theflashboard dam. Rainbow tr out werenot seen abovethispoint; thus, trout distributionin
the Little Butano was greatly reduced relative to observations made during the previous 20
years. Although the exact causewasnot readily identifiable, upstream water development in
Butano State Park, which included a pumping station at a concrete dam, may have been a
factor. Evidently, thistrend has not been evaluated since 1977.

Fall Creek
The Pescadero tributary, Fall Creek, was surveyed by the CDFG on 16 August 1962.

An 2.4 m natural bedrock barrier limited steelhead accessto thelowermast 274 m of stream.
About 40% of this stream length comprised high quality spawning grounds, and old redds
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wereobserved. Rearing habitat wasappar ently only suitablefor age0+ salmonids, duetothe
shallowness of thecreek. No diversionswereseen. Steelhead and/or rainbow trout juveniles,
2.5-5 cm long, were present at a visually estimated abundance of 20 fish/30 m.

Little Boulder Creek
When surveyed by the CDFG on 15 August 1962, LittleBoulder Creek wasnoted asan

important tributary to Pescader o Creek becauseof itsperennial flow. Only thelowermost 1.2
km of the creek was available to steelhead because of an impassable bedrock barrier.
However, within this reach, the creek contained high quality spawning gravel and suitable
rearing habitat for steelhead. Juveniletrout, 2.5-5 cmin length, wereabundant and visually
estimated at 75 trout/30 m. Older trout up to 23 cm long were also observed. No fish were

seen abovethebedrock barrier. Therewas awater diversion to a lumbermill.

Peters Creek
Peters Creek was surveyed by the CDFG on 5 August 1962, from its confluence with

Pescadero Creek to a natural waterfall barrier located about 9.3 km upstream. Suitable
spawning habitat for salmonidswas scar cein thelowermost 2.4 km of stream dueto siltation
caused by logjams, but wasgenerally abundant further upstream. Rearing habitat in theform
of pools and shelter was apparently adequate for juvenile steelhead. L ogjams consisting
mostly of debrisfrom prior logging operations created potential barriersto fish migrationin
the lowermost 3.2 km of the stream. One water diversion was noted. Steelhead and/or
rainbow trout wer eabundant throughout the stream, at visually estimated densities of 50-150
trout/30 m. An estimated 98% of these fish were 2.5-5 cm long (age 0+) whiletheremaining
2% ranged in length from 7.5 to 20 cm.

Pilarcitos Creek Drainage
During the winter of 1975-76, entry of adults from the ocean and their migration to

upstream spawning groundswer e appar ently restricted duetoalack of precipitation and thus
reduced stream flow. No adult steelhead wer e observed at onecheck point on Pilarcitos Creek

36



STEELHEAD IN SAN MATEO CO.

on 26 February 1976 despiterecent rainfall (G. Scoppettone, DFG, unpubl. memo. of 25March
1976).

Arroyo Leon
TheArroyoL eonisamajor tributary which hasitsconfluencewith PilarcitosCreek at

thecommunity of Half Moon Bay. Juvenilesteelhead werepresent in the ArroyoL eon during
a mid-1930's CDFG survey of the creek. Spawning grounds for steedhead were patchily
distributed, but natural propagation wassuccessful. Two 6 m diversion damswerebarriersto
steelhead migration. Fishing pressure was moderate on what was mentioned to be a small
steelhead run. The population was supplemented with 10,000 juvenile steelhead in 1930.

Pomponio Creek Drainage
Within recent geological history, only the lowermost 1.6 km of Pomponio Creek has

been availableto steelhead because of a 7.5 m waterfall at that point. The CDFG surveyed the
entire 9.7 km of stream on 29 August 1958. Spawning areas were of generally poor quality
above the fall, and only somewhat better below. Poolswith cover provided rearing habitat
both aboveand below thefall, although they wer e especially numer ousand deep below. Local
residents supported the view that steelhead could not ascend thewaterfall. Relatively many
juvenilesteelhead, 5-7.5 cm long, wer e captur ed by seineand otherwise observed downstream
from the fall, along with a 56 cm post-spawner. Only two trout, 12.5 and 15 cm long, were
captured at two locations above the waterfall. These results corroborated the presence of
steelhead below the fall, and presumably resident rainbow trout above. Local residents
reported trout 30-35 cm long abovethefall. Therewasasmall reservoir near theheadwaters
from which water was diverted for agricultural purposes. Releases from the reservoir
reportedly maintained a perennial flow in Pomponio Creek.

Smith (1987, 1990) captur ed no steelhead by seining the small Pomponio Creek lagoon
on 11& 16 June1985and 16 June1986. Water quality wasunsuitablefor steedhead rearingin
summer. In contrast, two smoltsover 20 cm long wer e captured there on 30 December 1985.
Smith (1990) suggested that thelagoon wasused asawinter feeding area by juvenilesteehead
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prior to their migration to sea.

Purisima Creek Drainage
Purisima Creek hasevidently not been populated by steelhead within recent geological

history because of a 10 m waterfall at the creek mouth. When surveyed by the CDFG on 18
August 1956, the creek had high quality spawning and rearing habitats for rainbow trout.
Trout were seen ranging in length from about 7.5 to 20 cm. The population had also been
supplemented with catchablerainbow trout, and the stream was managed for itsresident trout
fishery. Therewereseveral flashboard damsalong themiddleand lower creek sectionsfrom
which water was pumped for irrigation.

The condition of the creek and status of itsrainbow trout population were essentially
unchanged when surveyed by the CDFG on 26 September 1958. No catchable trout were
planted that year and it was assumed that the rainbow trout population was self-sustaining.

Trout plantsby the CDFG wer e discontinued in 1963. The CDFG has conducted two
electrofishing surveysin the creek sincethat time, which have confirmed the persistence of the
rainbow trout population. On 25 October 1974, one 30.5 m section was sampled and 17
rainbow trout were captured that averaged 98 + 55 mm FL (range, 51-216 mm FL; W. E.
Strohschein, CDFG, unpubl. memo. of 13 November 1974). Forty-threetrout were captured
on 21 August 1986; these fish averaged 55 + 21 mm SL (range, 35-113 mm SL; CDFG,
unpubl. file data).

San Gregorio Creek Drainage
The San Gregorio Creek system is one of the principal steelhead production areasin

San Mateo County. Thecreek appar ently produced steelhead and coho salmon in commercial
guantities when surveyed in 1870 (Skinner 1962). Degradation of the system was already
underway at that time, however, dueto the effectsof logging, saw mills, and flour mills. So, it
isreasonableto assumethat theanadromousfish populationswereprevioudy even larger than
the ones which supported the commercial fishery in 1870.

In February 1962, the local CDFG warden reportedly observed a group of about 25
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adult steelhead entering San Gregorio Creek at one time (CDFG, unpubl. field notes of 28
February 1962). Thewarden alsoindicated that maximum spawningrun sizein thecreek was
about 1,000 adults, and that the 1961-62 run was not this large but possibly comprised a few
hundred fish.

Coots(1973) investigated steelhead rearing and emigration in San Gregorio Creek and
lagoon. He fished a downstream migrant trap, situated about 450 m upstream from the
lagoon, from the last week of February 1971 through 2 July 1971. Juvenile steehead
displaying smolt characteristics ranged from 55 to 246 mm FL. Based on scale ageing and
length-frequency distributions, about 60% of smoltswere oneyear olds, 39% weretwo year
olds, and <1% werethreeyear oldsor older. Movement of yearling and older (> 100 mm FL)
smoltsthrough the trap followed a nearly normal distribution with tails extending from the
first of March through the end of June; the modewas at the end of April-first of May. The
adiposefin wasclipped from 4,775 yearling and older smoltsfor recovery in lagoon sampling.

Coots (1973) sampled the lagoon weekly by seining from 17 June 1971 through 26
August 1971. Thelagoon wasopen totheocean throughout most of thisperiod, thusmakingit
impossible to make an accurate estimate of smolt population size using a traditional mark-
recapturemodel. Becauseonly 181 clipped smoltswer erecover ed in thelagoon, Coots (1973)
suggested that most smoltstrapped and marked in the creek did not remain in thelagoon but
instead proceeded directly to the ocean. Most steelhead captured in the lagoon were
“subyearlings’ and yearlings. Yearling steelhead given individual tagsin the lagoon during
early July 1971 (n = 26) and recaptured there during mid- to late July 1971 (n = 5) grew in
length and weight at an average rate of 0.28 mm/d and 0.29 g/d, respectively.

Coots (1973) also captured 215 spent adult steelhead in the downstream migrant trap,
of which 123 were males and 92 were females. Although downstream movement occurred
duringall four monthsof trapping, 83% of adultswer e captured during April and May 1971.
Malesaveraged about 43 cm FL, femalesabout 47 cm FL, and both sexes combined about 45
cm FL (range, 30.5-80.0 cm FL). Thus, these fish were about 22% smaller on average than
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thosesampled at Waddell Creek by Shapovalov and Taft (1954), assuming post-spawnerswere
representative of the entire adult population. Spawning activity in the creek was observed
through the first week of May 1971. Two peaksin spawning activity were detected: onein
December 1970 and another during March-April 1971 when an increase in stream flow
allowed spawnersto enter the creek. Consequently, two distinct fry emergence periodswere
also observed: onein April 1971 and another that started in mid-May and continued through
June 1971.

Coots (1973) also surveyed several sections of San Gregorio Creek in August 1971 for
presence of juvenile steelhead. Few werefound in a 0.5 km low-velocity reach just upstream
from thelagoon. Juvenileswere abundant in ariffle area near San Gregorio, about 1.6 km
upstream from thelagoon. Y oung-of-the-year steelhead wereabundant in riffles, and yearling
and older steelhead wer e present in poolsand cutbank ar eas, in a sheltered stream area about
8km from themouth. Coots(1973) sur mised that reduced r earing habitat associated with low
summer flow was likely a limiting factor for steelhead production in San Gregorio Creek.

The CDFG surveyed San Gregorio Creek from the mouth to its headwater streams,
Alpineand LaHonda creeks, for adistanceof about 17 km on 3& 6 October 1975. Spawning
areas were abundant in the upper stream, and frequent but intermittent in the middle and
lower stream. Rearing habitat for juvenilesteehead wasappar ently adequate. Nobarriersto
fish migration were noted, but 19 diversions were identified, most of them for agriculture.
Siltation, duetologging and agricultural activities, wasnoted asa pollution problem. Juvenile
steelhead were present in the stream. Angling pressure for adult steelhead at San Gregorio
Creek was noted as moder ate.

An dectrofishing survey wasconducted on 13 October 1975to verify steelhead presence
in the stream (G. G. Scoppettone and K. R. Anderson, CDFG, unpubl. memo. of 3 February
1976). In a 37 m reach about 2.3 km abovethe mouth, only two steelhead, 18-20cm FL , were
captured. In 91 m approximately 6.8 km from the mouth, about 25 young-of-the-year
steelhead were shocked. In 91 m of stream near the confluence of La Honda and Alpine
creeks, juvenile steelhead were numerous and all but one (age 1+, 12.7 FL) were probably
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young-of-the-year. Thesefish ranged from 4.8to11.2cm FL, and averaged 7.4cm FL (n =
66).

Despitea confluencewith the ocean, no adult steelhead or reddswereobserved at three
sites on two occasions during late February—early March 1976 in San Gregorio Creek (G.
Scoppettone, CDFG, unpubl. memo. of 25 March 1976 and 19 April 1976). Entry of adults
from the ocean and their migration to upstream spawning groundswer eappar ently restricted
duetoalack of precipitation during thewinter of 1975-76, and thusreduced stream flow. In
relation to protests of subsequent water applications, the CDFG determined that a minimum
bypass flow of 0.55 m3/sin winter and spring was necessary for unimpaired upstream and
downstream migration of adult steelhead in the creek (I. L. Paulsen and K. R. Anderson,
CDFG, unpubl. memo. of 11 March 1980).

On 26 October 1979, the CDFG surveyed 4.7 km of themiddle portion of San Gregorio
Creek. Thestream mouth wasopen totheocean at thistime, followingamajor autumn storm.
The condition of spawning substrate and presence of fish could not be evaluated because of
high turbidity. The stream appeared to provide suitable rearing conditions for juvenile
salmonids, however, and no migration barrierswere observed within the survey area. Five
water diversonswerenoted. Even though fish werenot directly observed during thissurvey,
thestream system was still assumed to bea major production areafor both steelhead and coho
salmon.

An adult steelhead was observed in the upper creek area on 23 January 1981 during
ingpection of an oil spill by CDFG personnel (H. W. Jong, CDFG, unpubl. memo. of 23
February 1981).

On 20 March 1985, 8,140 juvenile steelhead (@ 8.2/kg) from Point Arena Pondsin
M endocino County wer eplanted in San Gregorio Creek, from Skyline Boulevard downstream
to the Coyote Creek confluence.

TheCDFG surveyed San Gregorio Creek during August—September 1985in nearly its
entirety, from theheadwater sat L aHonda and Alpine creekstothemouth. Spawning habitat
was rated from poor to good with an average of fair. Rearing habitat was rated as good.
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Siltation persisted as a pollution problem in the stream. Two logjams created potential
migration barriers, and 33 water diversonswereidentified. Thejuvenilesteelhead/rainbow
trout population ranged from moderatein sizeto abundant within thesurvey area. Twoadult
steelhead, about 51-61 cm long, were observed in the upper stream.

Theuseof San Gregorio Creek lagoon asrearing habitat for juvenilesteelhead hasalso
been investigated over theyears. On 21 November 1969, 15 juvenilesteelhead, aver aging 142
mm in length (range, 109-178 mm) were captured in the lagoon in an overnight gill net set
(CDFG, unpubl. filedata). Similarly, on 4 December 1969, 49 juvenilesteelhead capturedin a
30 mseineaveraged (+ SD) 129+ 15mmiinlength and 24.8+ 8.1 ginwet weight (ranges, 99—
163 mm and 1046 g, respectively). The dight differencein mean size and range may have
been dueto differencesin gear types used on each date. Coots (1973) sampled thelagoon in
1971 (see above). Smith (1987, 1990) deter mined the importance of the San Gregorio Creek

lagoon asarearing areafor juvenile steelhead prior to their migration to the ocean as smolts.

Alpine Creek
Alpine Creek isoneof themain headwater tributary streamsin theSan Gregorio Creek

system. Juvenile steelhead were present in the creek during a mid-1930's CDFG survey.
Natural propagation was noted as successful, fishing pressure as heavy, and that adult
steelhead had been caught that season. Early CDFG stocking records showed that the
population was supplemented with 8,000 juvenilesteehead in 1930; 10,000in 1932; 20,000 (@
917/kg) from Big Creek in June 1938; and 5,000 (@ 2,116/kg) from Big Creek in June 1939.
A total of about 6.4 km of Alpine Creek was surveyed by the CDFG on 14 October

1963. Spawning areaswer e plentiful although some gravelswer e cemented with sand and silt.
Pools were abundant but generally shallow, and many provided little shelter for juvenile

steelhead/rainbow trout because they wer efilling in with sediment. Overall, however, it was
judged that the stream provided rearing habitat for a substantial number of young steelhead.
Several pump and pipe diversions were noted on the stream. About 1.8 km above the

confluence with La Honda Creek, a 2.1 m high concrete dam formed a complete barrier to
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steelhead migration. Only six juvenile steelhead/rainbow trout, 7.5-15 cm long, were seen
abovetheconcretedam. Below thedam, juvenilesteelhead averaging 2.5-5cmin lengthwere
highly abundant and occurred in a visually estimated density of about 1,000 fish/30 m of
stream.

The CDFG surveyed 5.3km of AlpineCreek on 17 August 1973. Spawningand rearing
habitatsfor steelhead weretill abundant and of high quality; thesiltation problem identified
10 yearsearlier had apparently not progressed to any noticeable degree. The concrete dam
barrier mentioned abovehad been removed by useof dynamiteto allow for steelhead passage.
Two large water diversions were noted. Juvenile steelhead, 5-10 cm long, occurred in
dendities of about 10-20 fish/pool throughout the entire survey area, and werealso present in
thetwo tributariescomprisingthe headwater sof AlpineCreek. One18 cm long steelhead was
observed in the lower creek area. Because of its perennial flow and overall natural state,
Alpine Creek was viewed as an important component in maintaining production of the San
Gregorio steelhead stock.

On 29 March 1974, 18 adult steelhead, about 36—76 cm in length, wer e captured and
transported over aroad culvert barrier near LaHondawherethey werereleased to continue
their spawning migration in Alpine Creek (W. E. Strohschein, CDFG, unpubl. memo. of 5
April 1974). Scales were taken from five fish which ranged from 56 to 66 cm in length.
Yearling steelhead, 10-12.5 cm long, wer e also observed during the rescue operation.

On 13 October 1975, the CDFG evaluated the success of a fishway which had been
installed to enhance steelhead passage at the aforementioned culvert barrier (G. G.
Scoppettone, CDFG, unpubl. memo. of 18 February 1976). Thirty-seven juvenile steelhead
were electrofished for length measurment from an 73 m reach of Alpine Creek, just
downstream from the confluencewith Mindego Creek, amajor AlpineCreek tributary. Fork
lengthsranged from 4.3t0 10.9 cm, and averaged 6.6 cm (SD = 1.8 cm); all trout captured were
probably age O+. Thus, adult passage and parr recruitment were successful due to the
fishway.

Thissame 73 m reach was sampled again by the CDFG on 8 August 1978 (S. G. Torres
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and |. L. Paulsen, CDFG, unpubl. memo. of 17 August 1978). Despiteequipment malfunction,
about 25 juvenile steelhead were dectrofished which ranged from 6.1 to 16.8 cm FL and
averaged 8.4 cm FL. Two age-classes, 0+ and 1+, were apparently represented. Juvenile
steelhead averaging about 10 cm FL werealso seen in poolsnear the base of the Alpine Creek
fishway.

During the winter of 1975-76, entry of adults from the ocean and their migration to
upstream spawning groundswer e appar ently restricted duetoalack of precipitation and thus
reduced stream flow. No adult steelhead or reddswer e observed in Alpine Creek during late
February and early March 1976 despiter ecent rainfall events(G. Scoppettone, CDFG, unpubl.
memo of 25 March 1976 and 19 April 1976).

On 17,19 & 21 November 1985, the CDFG surveyed Alpine Creek from itsheadwaters
tothe confluencewith LaHonda Creek, coveringadistanceof 6.9 km. Spawningand rearing
conditions for steelhead seemed much the same as in previous surveys. One potential
migration barrier was identified, as was one water diverson. Steehead reportedly still
spawned throughout Alpine Creek, and a few post-spawners trapped in the stream had
successfully oversummered therein 1985.

El Corte de Madera Creek and tributaries
El Corte de Madera Creek is a major tributary to San Gregorio Creek. Juvenile

steelhead wer e present during amid-1930's CDFG survey of thestream. A barrier waterfall

wasnoted in theupper stream ar ea, and the stream r eceived heavy fishing pressurefrom local
residents. Early CDFG stocking recor ds showed that the population was supplemented with
10,000 juvenile steehead in 1930; 6,000 in 1932; 10,000 in 1933; 8,000 in 1934; 10,000 (@
847/kg) from Big Creek in June 1938; and 3,000 (@ 1,905/kg) from Big Creek in June 1939.

When surveyed by the CDFG in July 1942, juvenile steelhead were common in the
lowermost 1.6 km of the creek, and comprised young-of-the-year, yearlings, and 2-year-olds.
Migrationsbarrierswere present in the stream above which therewere presumably resident

rainbow trout, based on the observation that young-of-the-year werepresent but inrelatively
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low densities. There were 10-15 cm long juvenile steelhead/rainbow trout throughout the
survey area. Suitablespawninggroundsfor steelhead werepresent, and no pollution sources
werenoted. Four small diversionswer eobserved, one of which required afish ladder. TheEl
CortedeMaderatributary, Deer Creek, wasalso surveyed at thistimeby the CDFG. Suitable
spawning grounds for steelhead were present but scattered, and natural propagation was
noted as successful. Juvenile steelhead wer e observed, most of which were5-7.5cm in length
and up to about 15 cm.

The CDFG surveyed El Corte de Madera from the mouth to 7.2 km upstream on 4
August 1964. Gravels otherwise suitable for steelhead spawning were heavily silted. The
spawning ar ea was estimated at about 1,472 m2, most of which waslocated in the lower most
3.2 km of the stream. Rearing habitat, in the form of pools and shelter, was adequate for
juvenile steelhead, although pools too were heavily silted. Fifteen migration barrierswere
identified, some of themajor onesincluding a 3 m high cement dam, 3.7 m and 7.6 m bedr ock
falls, and two 9.1 high logging bridges. Three minor water diversionswere noted. Siltation
from logging oper ations was a major pollution problem. Juvenile steelhead/rainbow trout
averaged 5cmin length (range, 2.5-15 cm), and ranged in visually estimated dendtiesof about
10 trout/100 m in the upper stream to about 550 trout/100 m in thelower stream. So, despite
the apparently degraded condition of the stream with regard to substrate quality for
salmonids, production of juvenile steelhead/rainbow trout was still substantial, at least in the
lower creek area.

The CDFG made a cursory inspection of the stream on 2 April 1985 (F. Gray, CDFG,
unpubl. memo. of 3 April 1985) at which timetwo adult steelhead wer e observed, thelar ger of
which was estimated at about 3.6 kg. A heavy sediment load wasnoted in thestream. Cattle
grazing effects on the stream were also observed; for example, removal of streamside
vegetation.

A comprehensive stream survey was conducted by the CDFG on 10, 11 & 18 October
1985, covering 16 km from the headwaters to the mouth. Spawning sites were very limited

throughout the survey areadueto siltation resulting from logging and cattlegrazing. Rearing
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habitat was also degraded. Several major barrierswere still in place throughout the survey
area, and several new diversionshad been installed sincethe 1964 survey. With cattlegrazing,
cattle wastes and silt were polluting the lower stream, the latter caused by bank erosion. A
substantial silt load and woody debriswere entering the upper stream aswell, asa result of
logging operations in the drainage. Rainbow trout and/or young steelhead were observed
throughout the survey area, except in theupper most section. Both juveniles(<15cm long) and
older trout (1546 cm) wer eobserved, and their abundancewasgenerally greater in thelower

stream area.

Kingston Creek
Kingston Creek isa perennial San Gregorio Creek tributary. Nothingwaspresent in

the CDFG fileregarding thestream’shistorical sailmonid resour ces. However, on 6 June 1985,
the CDFG electrofished a 38 m long section of the stream and captured 11 juvenile
steelhead/rainbow trout which ranged from 11.7t0 16.5cm FL and averaged 14.2cmFL (SD =
1.8 cm; L. Bordenave, CDFG, unpubl. memo. of 15 July 1985). No young-of-the-year were
observed. Thissurvey was madein connection with a water application on the stream.

The CDFG conducted a follow-up survey of the lowermost 0.8 km of the creek on 22
August 1985to determineitssuitability asa steelhead production area. Spawningandrearing
habitatswereadequatefor steelhead/rainbow trout. A possiblewater diversion wasnoted. An
impassable logjam barrier in thelower creek blocked steelhead accessto most of the stream.
Therefore, it was assumed that thefish captured in June 1985 wer e rainbow trout.

La Honda Creek
LaHonda Creek isone of the main headwater tributary streamsin the San Gregorio

Creek system. Juvenile steelhead occurred in the creek during a mid-1930's CDFG survey.

High quality spawning groundswer eavailablefor steedhead use, and natural propagation was
successful. Onediversion dam waspresent, but it wasequipped with afish ladder and intake
screen. Fishing pressure for steelhead was noted as heavy. Early CDFG stocking records
showed that the population wassupplemented with 12,000 juvenile steelhead in 1930; 7,000in
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1931; 12,000 in 1932; 10,000 in 1935; and 8,000 in 1936.

About 11 km of LaHonda Creek, from themouth to headwater s, wer e surveyed by the
CDFG on 3 August 1964. Suitable spawning gravelsfor steelhead werelocated primarily in
thelowermost 4.8 km of the stream, and comprised an ar ea of about 22,000 m2. High quality
rearing habitat wasavailableto sailmonids. Twowater diver sonswerenoted, and therewere
three complete logjam barriers and 20 partial barriers. Siltation was noted as a pollution
problem and was attributed to past logging operations. Juvenile steelhead and/or rainbow
trout occurred at a visually estimated density of 50 fish/30 m in the lowermost 4.8 km of
stream. Thesetrout ranged from about 1.5t0 12.5 cm in length, and averaged 5 cm. Nofish
were seen in the upper 6.4 km of the stream.

The CDFG conducted a similar survey of La Honda Creek on 27 September 1973.
Spawning and rearing habitats were apparently in similar condition as in 1964. Several
barriersand diversionswerenoted, and therewasan increasein pollution consisting mostly of
urban debris, in addition to the already present silt and woody debrisfrom logging. Juvenile
steelhead occurred in thelower most 9 km of the stream at visually estimated densitiesof 15-20
trout/pool and 20-50trout/pool in themiddleand |ower reaches, respectively. Most trout were
5-10cmin length (age 0+), although afew 15-18 cm trout (age 1+) wer e also seen in thelower
stream.

No juvenile steehead/rainbow trout wer e seen under extremely low flow conditionsin
LaHonda Creek abovethe confluence with Woodruff Creek on 10 August 1976 (M. Cogger,
CDFG, unpubl. memo. of 30 August 1976). In contrast, young-of-the-year steelhead averaging
about 6.5 cm FL were observed at this location on 4 August 1978, at a visually estimated
density of 100 fish/30 m (S. G. Torres, CDFG, unpubl. memo. of 14 August 1978).

Nojuvenilesteehead/r ainbow trout wer e captured by dectrofishinga 53 m reach below
aconcretedam in upper LaHonda Creek near thecommunity of Sky Londa on 31 May 1985
(J. Ford, CDFG, unpubl. memo. of 19 July 1985). Lamprey ammocoetes were captured,
however, which indicated that there was an anadromous connection to this stream area, at

least for thelamprey.
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Themost recent compr ehensive CDFG survey of LaHonda Creek wasmadeduring 19—
20 July 1985. Spawning areas wer e of low quality except for scattered sites containing high
quality gravels. Overall, though, spawning habitat was consider ed adequate. Rearing habitat
was also considered adequate for juvenile steelhead, although reduced stream flow and its
related effects(e.g. reduced delivery rate of drifting food particles) wasjudged tobealimiting
factor for steelhead production. Many migration barriers (mostly logjams) and five water
diversions were noted, and a campground construction site was identified as a pollution
source. Juvenile steelhead and/or rainbow trout, up to 20 cm in length, were observed
throughout the survey area, except in the uppermost sections near Sky Londa where the
stream wasdry.

The most recent observation of juvenile steelhead in La Honda Creek was made on 2
October 1987 when akill of 60 juvenile steelhead (estimated at a density of 1,243 trout/km)
resulted from a massive sediment load to the stream which greatly altered water quality and
filled in pool habitat (L. Ulmer, CDFG, unpubl. fileletter of 13 October 1987).

San Pedro Creek Drainage
San Pedro Creek is somewhat unique in that it is a highly urbanized stream which

continuesto support anaturally reproducing steelhead stock, in part duetotheinterestsand
efforts of local residents in the community of Pacifica. From an historical perspective, the
CDFG filesindicate that adult steelhead were seen ascending the stream to spawn in April
1941. At that time, ranches dominated the drainage area and it is assumed that the creek
syssemwasinrelatively good condition. Therewastidewater at the stream mouth, but noreal
lagoon. The main stem was about 4 km long and formed by flow from threeforks, the“ east”
fork being the only one with perennial flow. Water was diverted from the creek system for
irrigation.

However, by 1971 thecreek habitat wassever ely degraded duetotheeffectsof garbage
dumping, rat poisoning, and wastewater discharge in conjunction with urbanization of the
area. Apparently, a fish kill had occurred on 22 December 1970. Local citizens formed a
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committee to promotethe protection and enhancement of San Pedro Creek (J. Ladd, CDFG,
unpubl. memo. of 14 January 1971).

Two adult steelhead wer eseen in thestream during asingle spot check on 6 April 1972
(E. Armstrong, CDFG, unpubl. memo. of 7 April 1972). Adults ascended the stream during
thewinter of 1972-73 aswell (D. C. Erman, UC Berkeley, unpubl. letter of 9 February 1973).
San Pedro Creek wassurveyed by the CDFG in July 1973. Urban debriswasstill common in
the streambed, and spawning areas were both quantitatively and qualitatively limited.
Rearing habitat was adequate, with the presence of pools and abundant riparian cover.
Several barriers to upstream migration were identified, especially at culverts, and several
diversions were observed, the largest being that for the North Coast County Water District.
Storm drainsdischarged intothecreek. Juvenilesteelhead wereobserved in all reachesof the
main stem. Asdetermined from electr ofishing samples, thetrout ranged from 3.8t020.3cmin
length and averaged 8.9 cm. Steelhead wer e observed aboveall culvertson themain stem, but
only below thewater district diversion in the south fork of the creek system.

The size-structure of the juvenile steelhead population in San Pedro Creek was
investigated on four occasionsduring the 1970's. On 3 July 1973, steelhead were sampled by
electrofishing at four main stem stations (K. R. Ander son, CDFG, unpubl. memo. of 29 August
1973). Thefishranged in sizefrom 3.6t016.0cm FL, and averaged 8.0cm FL (SD=1.8cm, n
= 220). Thus, rearing juveniles were age 0+ and 1+, and O+ trout were proportionately
dominant in number. Abundance estimates were also made in late summer 1973, by
electrofishing seven stream reaches (15-61 m) and applying the two-pass removal method of
population estimation (K. R. Anderson, CDFG, unpubl. memo. of 13 November 1973).
Juvenile steelhead densitiesranged from about 2.0to 7.6 trout/m, and averaged (+ SD) 5.1+
2.3trout/m. Despiteitssomewhat degraded condition, the creek system continued to support
relatively high densities of juvenile steelhead.

On 10 October 1974, the aver age size of juvenile steelhead electrofished in four main
stemreacheswas 10.2cm FL (range, 5.1-18.8cm FL; n=125). Thelargest trout (21.3cmFL)
wasfound in the South Fork San Pedro Creek (K. R. Anderson, CDFG, unpubl. memo. of 28
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October 1974). On 17 September 1976, the aver age size of juvenile steelhead electrofished in
two main stem reacheswas 8.9 cm FL (range, 3.3-17.3cm FL; n =26). Overall abundance of
juvenile steelhead was apparently lower than in previous surveys (K. R. Anderson et al.,
CDFG. unpubl. memo. of 24 September 1976). Finally, on 15 November 1979, themean size of
juvenile steelhead éectrofished in two main stem reacheswas 9.4 cm FL (range, 5.6-16.8 cm
FL; n =43) (I. L. Paulsen and L. Fish, CDFG, unpubl. memo. of 21 November 1979).
Estimated densitieswere 0.2 and 0.9 juvenile steelhead/m, which weremuch lower than those
measured in 1973.

Despite apparent differences in relative year-class strength, these four surveys
demonstrated that the juvenile steeddhead population in San Pedro Creek consistently
comprised two age-classes, 0+ and 1+, and that the O+ group dominated numerically. The
relatively small proportion of 1+ trout present in any given survey indicates that the main
smolting age of steelhead in San Pedro Creek isage 1.

During the winter of 1975-76, entry of adults from the ocean and their migration to
upstream spawning groundswer e appar ently restricted duetoalack of precipitation and thus
reduced stream flow. Consequently, no adult steelhead or reddswereobserved in San Pedro
Creek on 26 February 1976. Several adult steelhead, two estimated at 2.7 kg each, were
observed in the creek on 1-2 March 1976, however. Thelocal warden estimated that 60 adult
steelhead had been poached at Adobe Road Bridgeduringthisperiod (G. Scoppettone, CDFG,
unpubl. memo of 25 March 1976 and 19 April 1976).

In March 1978, about 600 steelhead died in San Pedro Creek due to the storm drain
discharge of an unknown poison, possibly chlorinated swimming pool water (The Times, San
Mateo, 22 June 1978).

By 1985, the headwater s of San Pedr o Creek wer e protected by virtueof their inclusion
in San Pedro Valley County Park. In March 1985, 800 Dry Creek steelhead (8.8/kg) were
stocked into the stream. When surveyed by the CDFG in May 1985 (J. Ford and L.
Bordenave, DFG, unpubl. memo. of 29 July 1985), the creek system was in good condition
overall. Steelhead spawning habitat wasabundant in theupper main stem, or middlefork, but
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lacking in the north and south forks. Most spawning occurred within the park boundaries.
Spawning reportedly occurred as late as May, and during the 1984-1985 spawning season,
therewer eabout 40 pair s of spawning steelhead within a30 m spawningreach. Obstructions
for upstream migrating spawner swereidentified, and storm drain pollution wastill cited asa
problem. Indeed, on 10 March 1987, 600—700 steelhead fry, yearlings, smolts, and adultswere
killed in the north fork and 2 km of the main stem as the result of a toxic storm drain
discharge, probably chlorinated swimming pool water.

Thelowermost 880 m of San Pedro Creek was surveyed by the CDFG on 28 September
1988 (C. Dayes and D. Becker, CDFG, unpubl. memo. of 21 October 1988). Age 0+ and 1+
steelhead, up to about 20 cm in length, were observed throughout the reach, including the
lagoon. Rifflesprovided over 464 m2 of spawning gravel for steelhead. Rearing habitat was
good to excellent, and included abundant streamsideriparian vegetation. Notably, the creek
had continuous flow to the lagoon and contained two consecutive year-classes of juvenile

steelhead, despite two consecutive drought years.

Tunitas Creek Drainage
TheCDFG surveyed theupper 6.4 km of TunitasCreek on 18 April 1962, and thelower

3.2kmon 11 May 1962. Spawning areasfor steelhead were scarcein the headwaters, but of
high quality in the lower 3.2 km. Pool development and shelter wererated asfair, although
thefreguency of poolswas low, thus potentially limiting rearing habitat. L ogjams occurred
throughout the stream. One logjam about 1.2 km above the mouth was a probabe partial
migration barrier to adult steelhead. Several small pump diversions for domestic use were
observed. Steehead usually had access to the lowermost 3.2 km of stream, up to the
confluence with the East (South) Fork, and no juvenile steelhead were observed above this
point. The average of four visual estimates of abundance was 26 trout/100 m. Very few
steelhead over 13 cm wereobserved. Thelocal CDFG war den estimated theannual steelhead
run at 100-200 adults.

In contrast to the 1962 survey, juvenile steelhead werefound in Tunitas Creek above
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the confluence with the East Fork when sampled by the CDFG on 25 October 1974 (W. E.
Strohschein, CDFG, unpubl. memo. of 13 November 1974). Fourteen steelhead, 56-137 mm
FL, were captured in a single électr ofishing pass through 7.5 m of stream.

During thewinter of 1975-1976, entry of adultsfrom the ocean and their migration to
upstream spawning groundswer e appar ently restricted duetoalack of precipitation and thus
reduced stream flow. No adult steedlhead were observed in lower Tunitas Creek on 25
February 1976 even though there was a shallow confluence with the ocean (G. Scoppettone,
CDFG, unpubl. memo of 25 March 1976).

East Fork Tunitas Creek
TheCDFG surveyed theentire 1.6 km of the East Fork TunitasCreek on 28 July 1964.

This stream was described as a valuable steelhead spawning and young-of-the-year rearing

area. High quality spawning gravelswer e continuousthroughout thestream. Small poolsand
cover provided excellent rearing conditions. Therewereninewindfall barriersalthough there
were fish above all of them. Only young-of-the-year steelhead, averaging about 4 cm, were
observed, at a visually-estimated density of 164 trout/100 m throughout most of the creek.

Whitehouse Creek Drainage
Although no detailed historical information was discovered for Whitehouse Creek,

Shapovalov and Taft (1954, p. 201) mentioned that the stream supported a very small
steelhead run, relative to the runs observed at Scott and Waddell creeks during the 1930's-
40's. 1n 1929, the steelhead population had been supplemented with 4,000 juvenilesfrom the
Scott Creek Egg Taking Station. A more recent CDFG document (P. Bontaddlli, CDFG,
unpubl. memao. of 16 November 1987) stated that “ Whitehouse Creek hashistorically been and
continues to be a steelhead stream”. The CDFG surveyed the creek from its headwaters to
mouth (8.2 km) on 22 June 1978. The uppermost 1 km was dry. Most of the creek had
adequate spawning areas for steelhead, with quality generally increasing with distance
upstream. Rearing habitat, in the form of pools and cover, was also adequate. Therewere,

however, heavy silt and detritus depodits in the lowermost 5 km of stream due to adjacent
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agriculture and grazing. In addition, the lowermost 1 km of stream contained several
migration barriers: theconcrete culvert passingthestream under Highway 1, a2 m-high man-
made log dam near Highway 1, and debrisjams caused by streamside vegetation cleared for
agricultureand bulldozed intothecreek. Theonly surfacediversion observed alsooccurredin
thisreach. Therewas also a light dilt load in the upper creek from the adjacent dirt road.
Juvenilesteehead/rainbow trout, visually-estimated at about 3cm long, wereonly observed in
onereach about 4-5 km above the mouth.

When surveyed again by the CDFG on 2 May 1988 and 1 June 1988, suitable
spawning and rearing habitatsfor steelhead wer e still found throughout most of the stream.
Siltation from cattle grazing and other streamside activities continued to degrade habitat
quality, especially in themiddleand lower stream areas. | n addition tothemigration barriers
identified in 1978, many mor e wer e seen through most of the stream. Notable were a sacked
concrete dam directly below the Highway 1 bridge, a 4.6 m long culvert 1.2 m above water
surfaceeevation, and variousother logjams, dams, road crossings, and blocked culverts. One
active surface diver sion was seen, which carried water to Chandler Reservoir, an off-stream
storage facility. Despite the various impediments to access, juvenile steelhead occurred at
several locations throughout the lower half of the drainage up to a concrete dam that was a
completebarrier. Threeliveadult steelhead and one car casswerealso seen. Age0+ resident
rainbow trout wer e observed abovethe concretedam. Overall, Whitehouse Creek wasrated
asgood to excellent for steelhead production, asidefrom localized siltation. Themain factors

limiting the population appeared to be migration barriersand low summer stream flow.

Santa Cruz County

Aptos Creek Drainage
Snyder (1913) found juvenile steelhead/rainbow trout in AptosCreek when hesampled

therein summer 1909. Juvenile steehead were present in Aptos Creek during a1934 CDFG
survey. Spawning groundswer efound throughout the stream, natural propagation wasrated
as very good, and fishing pressure for steelhead was heavy. When surveyed again by the
CDFG in May 1941, the condition of the stream was apparently similar asin 1934, although
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both young-of-the-year and older steelhead occurred in low abundancein thestream, and none
was seen in the lagoon.

Aptos Creek was not surveyed again by the CDFG until July 1960. At that time, high
quality spawning and rearing habitats were still available, and no migration barriers or
diversionswer e seen. Densities of juvenile steelhead in non-pool habitats ranged from about
5-10 trout/30 m in the upper survey area to 40-65 trout/30 m in the lower stream. In pools,
dendities ranged from about 10-20 trout/pool. Siltation below Bridge Creek was believed to
havereduced thesteelhead production capacity of the stream somewhat through loss of cover
for rearing fish. Fishing pressurewas noted aslight.

In a summer 1965 CDFG survey, it was estimated that nearly 9 km of the stream
contained intermittent reaches of spawning gravels, 13 km contained high quality rearing
habitat, and therewereno barriersor diversions. The average dendity of juvenile steelhead
over the entire stream was about 3.3 trout/m, except for a 0.8 km reach which contained 4.6
trout/m. (Fish were sampled by use of a Braille seine, cresol poisoning, and direct visual
counts). Theestimated total abundance of young steelhead was over 43,000 trout. Thesefish
ranged in length from 4.3t0 8.9 cm, and averaged 6.1 cm. Thus, all steelhead observed were
young-of-the-year; natural propagation was rated as good. Fishing pressure was noted as
moder ate.

Theadult steelhead run in AptosCreek asof 1968 was estimated by the CDFG at about
1,500 fish, although the method used to attain this estimate was not described.

In April 1976, the CDFG supplemented the Aptos Creek steelhead population with
1,000 juveniles from the Noyo River.

In latefall 1981, themean + SD density of smolt-sized steelhead at five siteswas 3.1+
2.9trout/m, which was somewhat below the county-wide aver age (derived from Smith 1982b).
Themean £ SD of the site-specific mean lengths of thesefish was94+ 11 mm SL, which was
near average.

The creek was surveyed by the CDFG in late May 1982, from the mouth to 2.4 km
abovetheconfluencewith Bridge Creek, following thedisastrousrainstor ms of January 1982
(L. Turner, CDFG, unpubl. memo. of 1 June 1982). Siltation, as a result of landslides, had
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degraded both spawning and rearing habitat. 1 n additiontolanddides, logjamscreated full or
partial barrierstofish migration. Fish food organismswer e scar ce, and nojuvenile steehead
wereobserved. Apparently, the pre-smolts present the previousfall werekilled or displaced
by the high flow, or emigrated to the ocean. In addition, the entire 1982 year-class was
apparently eliminated by siltation of the gravels wher e eggs wer e incubating.

Themost recent CDFG surveys of Aptos Creek were conducted during 12-26 August
1985 (D. Marston, CDFG, unpubl. memo. of 12, 20, & 26 August 1985). The stream was
surveyed over nearly 9 km, from the mouth to the area known as the bottom of theincline,
within theNiseneMarks State Park boundary. Within thelowermost 2.4 km, thereremained
alogjam from the 1982 flood which created at least apartial barrier to upstream migration of
adult steelhead. Suitable spawning areas were lacking below the barrier, but as one
progressed upstream through the survey area, substrate particlesizeincreased on averageand
the overall abundance of suitable spawning gravel increased. Pools and shelter for rearing
juvenileswere present throughout the survey area. Yearling steelhead wer e abundant below
thebarrier inthelower stream, but few young-of-the-year werepresent there. Trout werealso
present abovethebarrier, and their abundancegenerally increased towar d the upstream ar ea.
Their lengthsranged from about 2.5t0 20 cm. Some of thesefish werebelieved toberesident
rainbow trout. In the uppermost 2.8 km of the survey area, both young-of-the-year and
yearling steedhead/rainbow trout were abundant. A state park ranger had seen an adult
steelhead in thisarea.

Bridge Creek
The Aptos Creek tributary, Bridge Creek, was surveyed by the CDFG in July 1960.

Spawning areas were fair to good in the middle and lower stream, but very poor above an
impassablewaterfall barrier, about 2.5 km upstream from the confluencewith Aptos Creek.
Rearing habitat wasadequate, especially in themiddleand lower stream. Juvenilesteelhead,
5-15 cm long, wer e common throughout the middle and lower stream, but absent abovethe
waterfall.
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Bridge Creek wasnot surveyed again until May 1982, following thedevastating storms
of January 1982 (L. Turner, CDFG, unpubl. memo. of 2 June 1982). L anddlides, logjams, and
fallsrendered thestream unuseablefor steelhead. Besidesrestricted accessduetobarriers, the
stream bottom was composed primarily of rubbleand silt. No fish wereobserved in the creek
at that time, although juvenile steelhead/rainbow trout were reportedly present in Bridge
Creek in 1985 up to Maple Falls (D. Marston, CDFG, unpubl. memo. of 26 August 1985).

Valencia Creek
In late fall 1981, the mean + SD density of smolt-sized steelhead at two sitesin the

Aptos Creek tributary, Valencia Creek, was 4.9 £ 0.9 trout/m, which was above the county-

wideaverage (derived from Smith 1982b). Themean + SD of the site-specific mean lengths of

thesefishwas94 + 0 mm SL, which was near average.

Arana Gulch Drainage
Arana Gulch is a small urbanized stream which discharges into Woods L agoon, the

location of the Santa Cruz Small Craft Harbor. Mention of steelhead in thisstream datesback
t0 1966 in the CDFG files; therun was apparently small. A 46 m section of Arana Gulch was
surveyed by the CDFG in January 1983 (J. L orenzana, CDFG, unpubl. memo. of 26 January
1983). Two 1-year-old juvenile steelhead (8.5 and 11 cm in length) were captured, about 1.6
km abovethe harbor. Generally, the stream wasin poor condition dueto upstream erosion
and resultant sedimentation. Suitable spawning substrate for steelhead was lacking in the
survey reach, and rearing habitat wasvery limited. An adult femalesteelhead wasreportedly
observed spawning in Arana Gulch on 1 March 1984 (F. Gray, CDFG, unpubl. memo. of 7
March 1984). Thesize of the fish was estimated at 3.5 kg.

Baldwin Creek Drainage
Asarelative measure of adult run size, Shapovalov and Taft (1954, p. 201) mentioned

that the Baldwin Creek steelhead run was smaller than those observed at Scott and Wadddl|
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creeksduring the 1930's40’'s. When surveyed in itsentirety by the CDFG on 16 May 1960,
Baldwin Creek was described as having a perennial flow that was not diverted during the
summer, and a larger population of O. mykiss than either of nearby Majors and Laguna
creeksto the north. Salmonid spawning areas wer e proportionately abundant, and juvenile
rearing habitat in the form of pools and cover was seemingly ample and of high quality. A
concreteapron wasidentified asamigration barrier for steehead, and threeflashboard dams
aspotential barriers, oneof which created a sizeablereservoir about 1.6 km abovethemouth
of the stream. Juvenile trout were seen in nearly every pool along the 4.8 km survey area;
their lengthsranged from about 2.5t0 15 cm. Thelandowner at Baldwin Creek estimated the
average adult run sizeto be 50 steelhead.

In latefall 1981, themean = SD density of smolt-sized steelhead at five siteswas3.6 +
3.4 trout/m, which wasvery near the county-wide average (derived from Smith 1982b). The
mean £ SD of the site-specific mean lengths of thesefishwas94 + 7 mm SL, which was also

near average.

Finny Creek Drainage
Although no detailed historical information was discovered for Finny Creek,

Shapovalov and Taft (1954, p. 201) mentioned that the stream supported a very small
steelhead run, relative to the runs observed at Scott and Waddell creeks during the 1930's-
40's.

Laguna Creek Drainage
Asarelative measure of adult run size, Shapovalov and Taft (1954, p. 201) mentioned

that the Laguna Creek steelhead run was smaller than those observed at Scott and Waddell
creeksduringthe 1930's-40’s. Thelowermost 6.4 km of Laguna Creek weresurveyed by the
CDFG on 26 February and 1 March 1960. Suitablespawning areasfor salmonidswerelacking
and thought to be a limiting factor to steelhead production. In contrast, rearing habitat for
juvenilesteelhead, in theform of poolsand cover, wasabundant and of high quality. Natural
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bedrock falls, beginning at about 3.2 km above the mouth, were identified as migration
barriers to adult steelhead. Water was diverted from the stream for both domestic and
agricultural uses. An adult steelhead, about 61 cm in length, was seen below thefirst bedrock
barrier. Resident rainbow trout were noted in poolsin upstream sections of the creek.

In latefall 1981, themean = SD density of smolt-sized steelhead at fivesiteswas2.3+
1.5trout/m, and thus below average (derived from Smith 1982b). Themean + SD of the site-
specific mean lengths of these fish was 102 + 18 mm SL, which was above the county-wide
average.

In June 1985, the CDFG surveyed two reaches, totalling about 460 m, in lower Laguna
Creek downstream from the bedrock falls (D. Marston, CDFG, unpubl. memo. of 28 June
1985). Spawning habitat waslimited in onereach but abundant in theother. Rearing habitat
for juvenile steelhead wasadequate. Pollution typesweresilt and cattlewaste. Both young-of-
the-year and yearling steelhead were observed. There was no indication of overall stream

condition and status of the steelhead/rainbow trout population.

Liddell Creek Drainage
Asardative measureof adult run size, Shapovalov and Taft (1954, p. 201) mentioned

that the Liddell Creek steelhead run was smaller than those observed at Scott and Waddell
creeksduringthe1930's40's. Inlatefall 1981, the density of smolt-sized steelhead at onesite
below the confluence of the east and west headwater forksof Liddell Creek was 2.0 trout/m,
which wasbelow average (derived from Smith 1982b). Themean length of thesefish, 112 mm
SL, waswell aboveaverage. Themean £ SD density of smolt-sized steelhead at two sitesinthe
west fork was 1.6+ 2.3trout/m, and thusbelow the county-wideaverage (derived from Smith
1982b). The mean length of these fish, 104 mm SL, was above average. The mean + SD
dendgity of smolt-sized steelhead at five sites in the east fork, 1.0 £ 0.5 trout/m, was below
aver age (derived from Smith 1982b). Themean x SD of thesite-specific mean lengths of these

fish, 87 £ 12 mm SL, was also below average.
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Majors (Coja) Creek Drainage

Although no detailed historical information was discovered for Majors Creek,
Shapovalov and T aft (1954, p. 201) mentioned that the stream supported a steelhead run which
was smaller than those observed at Scott and Waddell creeks during the 1930's40’s.
Accordingto early CDFG records, theMajors Creek steelhead population was supplemented
with aplant of 2,500 juveniles (@ 1,023/kg) from Brookdale Hatchery on 25 July 1938. During
194044, juvenile resident rainbow trout were planted at sizes of 176-1,235/kg and total
annual weight allottments of 1.6-16.3 kg. The April 1945 allottment was 5,000 juvenile
rainbow trout at 7.5/kg (total allottment, 7.1 kg).

Asof 1953, most, if not all, of theflow of M ajors Creek wasdiverted for useby the City
of Santa Cruz, and steelhead fishingin 4.8 km of availabletidewater waspoor (CDFG, unpubl.
field notes of 24 June 1953).

Thelowermost 4.8 km of the creek were surveyed by the CDFG on 6 May 1960. A 4.6
m waterfall about 0.8 km upstream from the mouth marked thelimit for upstream migration
of steelhead. Another major migration barrier wasthe 4.6 m City of Santa Cruz dam about
3.2 km from the mouth. Spawning gravelsavailableto stedhead in the lowermost 0.8 km of
the stream were apparently scarce, but were more abundant for resident rainbow trout
between and abovethebarriers. Rearing habitat in theform of poolsand cover wasalso poor
for steelhead and generally better for resident rainbow trout in upstream sections. Siltation,
dueto extensivelogging damagein thewater shed, wasa pollution problem in thelower stream
below the Santa Cruz dam. About 200 young-of-the-year steelhead, 2.5 cm in length, were
counted in the 0.8 km of stream below thewaterfall barrier. Only six rainbow trout, 10-25cm
long, wer e seen between the migration barriers. Densities of 10-15 cm long trout abovethe
dam were about 125 fish/lkm and 60 fish/km in two consecutive 0.8 km reaches. Silt, in
addition tolow summer flowsbecause of thediver sion, wer ethought to limit trout production
below the dam.

In latefall 1981, themean £ SD density of smolt-sized steelhead at six siteswas 2.6 +
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2.4trout/m, which wasbelow the county-wideaver age (derived from Smith 1982b). Themean
+ SD of the site-specific mean lengths of these fish was 89 + 9 mm SL, which was below
average.

On 27 October 1983, the CDFG made a single eectrofishing pass through a 46 m
section below the Santa Cruz dam and above the lower waterfall barrier and captured 33
rainbow trout which averaged XX mm FL (range, XX—XX mm FL; in prep). Due to dam
operations and other factors, sediment input into this portion of the stream was high. Low
flow conditionsbelow the dam possibly increased predation risk of thetrout (F. Gray, CDFG,
unpubl. memo. of 8 November 1983).

The CDFG surveyed Majors Creek on 21 November 1988, from the mouth to its
headwater east and west branches. Spawning habitat waslimited throughout thesurvey area
duetothepersistently high sediment load. However, therewer e scatter ed sectionsof exposed,
loose gravels in high gradient areas where the flushing effect of the flow was presumably
greatest. Rearing habitat in the form of poolsand cover was apparently quite adequate for
salmonids. Waterfalls, dams, culverts, and logjams created either potential or complete
migration barriersfor steelhead. Threediversonswerenoted. Thedistribution of O. mykiss
within the drainage was the same as in earlier surveys: juvenile steelhead inhabited the
lowermost 0.8 km of thestream below thefirst waterfall barrier, whileresident rainbow trout
occurred in both themain stem and branches abovethewaterfall barrier. Theaveragetotal
length of resident rainbow trout in theupper main stem and west branch was XX mm (range,
XX—XXX mmTL; inprep). Local residentsindicated that the adult steelhead runin Majors
Creek waslarge at onetime, and that it had supported alocal consumptive fishery.

Medler Creek Drainage
Although no detailed historical information was discovered for Medler Creek,

Shapovalov and T aft (1954, p. 201) mentioned that the stream supported a steelhead run which
was smaller than those observed at Scott and Waddell creeks during the 1930's40’s.
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Pajaro River Drainage, including portions in Monterey, San Benito,
and Santa Clara counties

Reatively detailed information on the historical distribution of juvenile
steelhead/rainbow trout in the Pajaro River drainage was available because of the
compr ehensive surveysconducted by Snyder (1913) in 1909, the CDFG in 1967 (L ollock 1968),
Smith (1982a) during 1972—74, and Smith (1982b) in 1981. The CDFG filesalso contained a
variety of information from over the yearswhich isincluded in the following accounts.

Snyder (1913) collected juvenile steelhead at four mainstem Pajaro River sites:
upstream from the Corralitos Creek confluence to shortly above the San Benito River
confluence. The species was neither present in the main stem below the Corralitos Creek
confluencenor abovethe Uvas Creek confluence. Juvenile steelhead/rainbow trout werealso
present in the main stem, from its upper to lower reaches, during a 1934 CDFG survey.
Spawning grounds apparently existed all along the river. Rainbow trout were not planted
because of a high density of exotic predatory fishes present in the stream and lagoon, such as
black bass (Micropterus spp.) and striped bass (M or one saxatilis), respectively.

By 1960, juvenile steelhead use of thelower Pajaro River asrearing habitat may have
ceased, asnonewas captured at theHighway 101 crossing or in thelagoon when sampled with
a seine and gill net by the CDFG during 9-10 December 1959 (M. R. Schreiber, CDFG,
unpubl. intraofficecorr. of 24 February 1960). Fish collectionsmadein thelower Pajarowith
aminnow seineduring 196466, from near the mouth to near the Highway 101 crossing, also
revealed an absence of juvenile steelhead (R. N. Lea, unpubl. fish collection data of 20
September 1964-5 June 1966).

Adult steedhead were reportedly taken by anglersin the Pajaro River lagoon in late
January 1962, but intermittent flow in the lower river prevented the ascent of the spawning
run (R. N. Hinton, CDFG, unpubl. field notes of 28 January-12 February 1962). By 5
February 1962, steelhead wer etaken asfar upstream astheHighway 1 crossing, and they were

migrating intotributariessuch asEureka Gulch on Corralitos Creek and possibly lower Uvas
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Creek by 12 February 1962.

The 1963-64 steclhead run was reportedly the largest and comprised the largest fish
since 1955 (M. L. Johnson, CDFG, unpubl. memo. of 18 March 1964). Thelocal gamewarden
estimated the Pajar o steelhead run at 1,500 adults, and spawning occurred in Corralitos Creek
and itstributary, Brown’sValley Creek, in Pescader o Creek asfar upstream asabout 5km, in
Uvas Creek, and at a gravel plant near Gilroy in the main stem (see below for further
information on thetributariesmentioned). Asof 1965, theaverageannual steelhead spawning
run was estimated at about 1,000 adults (M. L. Johnson, CDFG, unpubl. memo. of 1 April
1965). Run sizewasgenerally greater in yearsof high rainfall. Aspart of a planning effort,
the CDFG listed the annual steelhead spawning run in the Pajaro River at about 2,200 fish
(California Department of Fish and Game 1965). L ollock (1968) reported that theannual run
fluctuated between about 500 and 2,000 adult pair s, based on local gamewar den observations
during the previousdecade or so (M. L. Johnson, CDFG, unpubl. memo. of 22 August 1966).
The 1965-66 run was conservatively estimated at 1,000 spawning pairs.

When the Pajaro drainage was surveyed by the CDFG during July-August 1967
(Lollock 1968), the Pajar o River lagoon was used primarily asa migration corridor for adult
steelhead returning to spawn in theriver system, and for steelhead smolts emigrating to the
ocean. Thesandbar at the mouth was seldom completely closed, and so passageto and from
the ocean was possible during most of theyear. Thelagoon wasapparently not an important
rearingareafor juvenilesteehead, based on a completelack of steelhead capturesduringthis
and previous surveys (see above). Agricultural drains were a persistent source of plant
nutrientsand probably pesticides. TheWatsonville sewagetreatment plant and storm drain
system wer e occasional pollution sources, and in 1967 alar gesediment load entered the lower
river from the Granite Rock Company which silted fish habitat in the upper lagoon.

About 40 km of the main stem Pajaro River was also surveyed at thistime, from the
upper end of thelagoon to San Felipe L akein the Santa Clara-San Benito countiesportion of
theriver (Lollock 1968). The lower river below the Granite Rock Company’s quarry was
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heavily silted and no longer served as spawning and rearing habitat for steelhead, but
remained important asamigration corridor to upstream areas. Thelower river areawasalso
channelized annually for flood control purposes. Theriver section from the quarry to the
Highway 101 crossing contained high quality spawning and rearing habitat, although no
juvenile steelhead wer e observed during thissurvey. Water was extracted from theriver by
several pumps along this section, for agricultural and industrial uses. The section upstream
from Highway 101 wasagain unsuitablefor steelhead spawning and rearing, but important for
migration to and from Uvas and Llagas creeks. Types and sources of pollution included
sediment from the Granite Rock Company, which eliminated steelhead spawningand rearing
habitat in the lower Pajaro River, and pesticides from agricultural drainage. The Granite
Rock Company compensated the CDFG for the stocking of 5,000 Mad River steehead
yearlings, as mitigation for losses due to their sediment input in the lower river (M. L.
Johnson, CDFG, unpubl. memo. of 17 December 1974).

Conditionsin thelower Pajaro River remained unimproved for steehead spawningand
juvenilerearingwhen, on 24 July 1973, an electr ofishing survey in three sectionsdownstream
from Murphy’s Crossing revealed the continued absence of steelhead (R. Johansen, CDFG,
unpubl. memo. of 13 August 1973). Thisfindingwas corroborated by fish collectionsmadein
the lagoon and lower river during 1970-1974 by local ichthyology students (G. M. Cailliet,
Moss Landing Marine Laboratories, unpubl. fileletter and attachments of 30 May 1974).

Smith (1982a) did not find juvenile steelhead at thefour mainstem Pajaro River sites,
upstream from the Corralitos Creek confluence to shortly above the San Benito River
confluence, where they were collected by Snyder (1913). The degradation of steehead
spawning and rearing habitat, as described above, was cited as the likely cause for this
reduction in distribution. These conditions persisted when Smith (1982b) e ectrofished five
mainstem reachesin latefall 1981, from theriver mouth tothemouth of Pescader o Creek, and
captured no stedhead, although several other nativefish specieswere present. Smith (1982a)

found that spawning successwas|ow throughout thesystem duringthevery dry water year sof
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1971-72, 1975-76, and 1976-77. Steelhead spawning occurred at two mainstem sampling sites
in the wet water year of 1972-73, but very few young survived summer rearing conditions.

On 6 March 1985, the CDFG planted 6,750 juvenile steelhead (@ 9.9 fish/kg) of Warm
Springs Hatchery (Russian River, Sonoma County) origin into the Pajaro River at the
Highway 101 crossing.

The current status of the Pajaro River steedhead population is uncertain (K. R.
Anderson, CDFG, pers. comm. of 9 July 1992). Nehlsen et al. (1991) listed the Pajaro River
steelhead stock asbeing at a high risk of extinction.

Corralitos Creek and Tributaries
ThePajaroRiver tributary, CorralitosCreek, isthefirst major tributary that spawning

steelhead can accessasthey migrateintothePajaro River drainage. Neither thiscreek nor its
tributaries wer e sampled by Snyder (1913), but CDFG records beginning in the 1930’s, and
Smith’s (1982a,b) later work, provide a comprehensive impression of steelhead and rainbow
trout usein these streams.

The CDFG surveyed an approximate 0.4 km portion of upper Corralitos Creek, and
about 1.6 km of the Corralitostributary, Shingle Mill Gulch, to Grizzly Flat, on 16 November
1960. Therewerescattered spawning areasin Corralitos Creek downstream from Shingle Mill
Gulch, but virtually none in the tributary itsef. Rearing habitat was adequate for young
steelhead throughout the area. There were several small domestic diversions. Juvenile
steelhead and/or rainbow trout were present throughout the survey area. Density estimates
weremade by the CDFG along Corralitos Creek on 1 July 1960. Therewasan average of 30
trout/30 m in the lower reaches; 20 trout/30 m between Eureka Gulch and Grizzly Flat in
Shingle Mill Gulch; and 10 trout/30 m in upper Corralitos Creek. As of 1960, Corralitos
Creek wasallotted monthly plants of 2,000 catchablerainbow trout during May—July of each
year. Angling pressurewas high for rainbow trout during late spring—early summer, and in
addition to planted trout, the catch probably also included juvenile steelhead.

Lower Corralitos Creek, from themouth to Eureka Gulch, was surveyed by the CDFG
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on 20January 1961. Gravel occurred in scatter ed patchesthroughout thesurvey area, but the
substrate contained a high proportion of sand which may have reduced the quality of these
areasfor steelhead spawning. Suitablejuvenilesteelhead rearing habitat, in theform of pools
and cover, was found especially upstream from the town of Corralitos. The City of
Watsonvillemaintained adiver sion dam on thecreek, equipped with an adequatefish ladder,
about 1.1 km north of Corralitos. Thisdiversion removed a large proportion of the stream
flow. Several other pump diversions and wells wer e also observed along the stream. Urban
debris polluted the lower reaches of the creek. Few juvenile steelhead and/or rainbow trout
wer e seen; steelhead production below thediver sion dam was appar ently limited by alack of
stream flow and suitable spawning substrate. Fishing pressure was high above Corralitos
during late spring—early summer when catchable rainbow trout were planted (see above).

An adult steelhead was observed at the base of the fish ladder at the Watsonville
diversion dam on 14 February 1962. Brown trout, which wereintroduced to CorralitosCreek
duringthe 1940’ s, wer e captur ed thr oughout the creek by angler sduring spring 1962; onefish
was reportedly about 38 cm in length. Juvenile steelhead, 5-10 cm in length, were common
throughout upper Corralitos Creek above the Watsonville diversion dam, on 24 July 1962
(CDFG, unpubl. field notes of February—July 1962).

When theentire 24 km of the creek, including itsheadwater tributaries, was surveyed
by the CDFG in late August 1967 (L ollock 1968), themost favor able spawning areaswer etill
found between the Watsonville diversion dam and Shingle Mill Gulch. Small proportions of
upper Corralitos, Shingle Mill Gulch, and its tributary, Rattlesnake Gulch, also comprised
suitable spawning grounds. Rearing habitat for juvenile steddhead was of particularly high
quality throughout the area upstream from the diversion dam; pools generally increased in
size as one proceeded downstream from the headwaters. The area below the diversion dam
functioned only as a migration corridor as channelization for flood control eliminated all
steelhead spawning and rearing habitat. Juvenile steelhead and/or rainbow trout were

observed throughout the survey area, except in the lowermost portion of the main stem
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Corralitos Creek. Fishing pressurewas high during the spring and early summer when the
creek received 7,500 catchable rainbow trout annually.

Duringan electrofishing survey on 28 July 1972 (R. Whaley, CDFG, unpubl. field corr.
to M. Johnson of 28 July 1972), the CDFG found juvenile steehead and/or rainbow trout, 2.5—
20cmin length, in two samplesections of ShingleMill Gulch. Trout, 2.5-15cminlength, were
also captured in sample sections of Corralitos Creek both above and below the Shingle Mill
Gulch confluence, and in a section further downstream but still above the Watsonville
diversion dam. No fish were captured in the small Corralitos headwater tributary, Diablo
Gulch. Smith (1982a) found juvenile steelhead and/or rainbow trout in Corralitos Creek
during 1972-74, both above and below the confluence with Brown’s Valley Creek.

Some 350 yearling steelhead from Mad River Hatchery were planted in Corralitos
Creek in spring 1976 as mitigation for fish losses caused by an unspecified event.

In late fall 1981, the mean + SD density of smolt-sized steelhead at nine Corralitos
Creek siteswas 5.3 + 6.2 trout/m, which was well above the county-wide average (derived
from Smith 1982b). Themean £ SD of the site-specific mean lengths of thesefishwas98 + 4
mm SL, which was also above aver age.

Corralitos Creek was surveyed by the CDFG during 21-23 June 1982, from near
Brown’s Valley Creek to about 0.6 km above the confluence with Shingle Mill Gulch (L.
Turner, CDFG, unpubl. memo. of 29 June 1982). Thenegativeinfluence of fine sediment was
still evident in the creek. The only suitable spawning grounds within the survey area were
found between the confluences of Clipper and Shingle Mill gulches, wheregravelswere5-7.5
cm in diameter and 25 cm deep. Juvenile steelhead rearing habitat, in the form of poolsand
cover, wasadequate, although thepoolsweresilted. Visually estimated abundancesof young-
of-the-year and yearling steelhead werevery low downstream from Clipper Gulch (<10/30m
and < 2/30 m, respectively) but high upstream from there, especially between Clipper and
ShingleMill gulches (< 100+/30 m and < 10/30 m, respectively). Eight logjamsand four chutes

or falls were located; six of the logjams were classified as partial migration barriers.
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I mprovements wer e subsequently made at two sites to enhance fish passage. In addition,
stream bed conditions, which were degraded from sediment input from the January 1982
flood, wer erestor ed to normal through natural processesby theend of 2 years, except in areas
whereland useresulted in chronic input (Hecht 1984).

TheCorralitostributary, Brown’sValley Creek, was surveyed by the CDFG in 1934.
Steelhead wer e present, and it wasnoted that natural propagation wasvery successful. Early
stocking recor dsshowed that the steelhead population was supplemented with 12,000 juveniles
in 1930, 18,000 in 1932, and 10,000 in 1933. The City of Watsonville maintained a diversion
damwith afish ladder, about 3.2km above Corralitos. Juvenilestedhead, 5-10cmlong, were
common in the stream above thedam when observed by the CDFG in August 1945. Steelhead
this size wer e also common below the dam in January 1961, in densities of 15-25 trout per
pool. Expanded densitieswere estimated at about 185-800 trout/km. Spawningand rearing
habitat wasof high quality. Abovethedam, juvenile steelhead densitiesweremuch lower ; 2-5
trout per pool, or about 60-185 trout/km. A local resident reported that “fair numbers’ of
steelhead ascended the stream in winter, and that the fish ran far up the system when flows
weregreat enough. When surveyed by the CDFG between Gamecock Canyon Creek and the
diversion dam in January 1962, spawning gravels were limited and scattered, and juvenile
steelhead (2.5-10 cm long) werevery scar ce. Adultswerereportedly taken by poachers. A fish
kill of undeter mined cause below thediver sion dam on 16 February 1964 revealed the presence
of at least seven adult steelhead, two “grilse’, and about 50 juvenile steehead.

When Brown’sValley Creek wassurveyed by the CDFG in early August 1967 (L ollock
1968), flow became subterranean about 0.8 km above the confluence with Corralitos Creek.
Suitable spawning gravelswer efound in thisdry section, which may haveprovided favorable
spawning areas for steelhead during the winter when surficial flow was continuous.
Otherwise, the highest quality spawning areas existed between the diversion dam and the
mouths of the headwater tributaries, Ramsey Gulch and Gamecock Canyon Creek; limited

spawningareasalso occurred in thetributaries. Rearing habitat for juvenilesteelhead, in the
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form of pools and cover, was adequate wher e perennial flow existed. |mpassable cascades,
created by bedrock and boulders, existed in upper Gamecock Canyon Creek, and three
logjamslimited fish movements on Ramsey Gulch, about 3.2 km upstream from the confluence
with Brown’sValley Creek. | n addition tothediver sion dam, several pumpsand wellsdiverted
water from thecreek system. JuvenileO. mykissexisted throughout thesurvey area, including
abovethebarriersin thetributaries. Several 20 cm longtrout wereseen in Gamecock Canyon
Creek, which were likely resident rainbows. Smith (1982a) also found juvenile steelhead
and/or rainbow trout in Brown’s Valley and Gamecock Canyon creeks during 1972—74.

Inlatefall 1981, themean £ SD density of smolt-sized steelhead at two sitesin Brown’s
Valley Creek was 5.4 £ 4.9 trout/m, which waswell above the county-wide average (derived
from Smith 1982b). Themean £ SD of the site-specific mean lengths of thesefishwas105+ 5
mm SL, which wasalsowell aboveaverage. Thedensity of smolt-sized steelhead at thistimeat
onesitein each of Ramsey Gulch and Gamecock Canyon creeks, tributariesto Brown’sValley
Creek, was2.0 and 1.3 trout/m, respectively, both of which werewell below average (derived
from Smith 1982b). Mean length in Ramsey Gulch, 119 mm SL, waswell above aver age, while
that in Gamecock Canyon, 84 mm SL, waswell below average.

The following are miscellaneous bits of information discovered for other Corralitos
Creek tributaries. Eureka Gulch wassurveyed by the CDFG on 24 August 1945. Thestream
contained high quality spawning ar eas, and juvenilesteelhead werepresent. Inlatefall 1981,
themean + SD density of smolt-sized steelhead at three sitesin Shingle Mill Gulch was4.2 +
0.8 trout/m, which wasdlightly above average (derived from Smith 1982b). Themean SD of

the site-specific lengths of thesefish, 90+ 6 mm SL, was below average.

Llagas Creek
The material on steelhead in this stream is currently being reviewed.

Pacheco Creek
The material on steelhead in this stream is currently being reviewed.
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Pescadero Creek
The Pajaro River tributary, Pescadero Creek, was surveyed by the CDFG in 1967

(Lollock 1968). Thissurvey iscurrently being reviewed.

In latefall 1981, the mean + SD density of smolt-sized steelhead at two Santa Clara
County siteswas 2.0 + 0.5 trout/m, which was well below the survey-wide average (derived
from Smith 1982b). Themean x SD of thesite-specific mean lengths of thesefishwas127+ 0

mm SL, which was the highest survey-wide aver age.

San Benito River and tributaries
The material on O. mykissin thisstream is currently being reviewed.

Uvas Creek
The material on steelhead in this stream is currently being reviewed.

Respini Creek Drainage
Although no detailed historical information was discovered for Respini Creek,

Shapovalov and Taft (1954, p. 201) mentioned that the stream supported asteedhead run which
was smaller than those observed at Scott and Waddell creeks during the 1930's-40's.

San Lorenzo River Drainage
The San Lorenzo River has played a central rolein the history of steelhead in Santa

Cruz County. Prior to 1905 and the enactment of law which set thedaily bag limit at 50 trout,
fishermen would catch from 200 to 350 juvenile and adult steelhead per day in the San
Lorenzo and other local streams and sell them at Santa Cruz (Welch 1929). In 1905, the
County of Santa Cruz established a hatchery in the San Lorenzo drainage at Brookdale
(Shebley 1922). An egg collecting station was built on Scott Creek to provide eggs for the
Brookdale Hatchery. The Scott Creek facility was operated jointly by the California Fish
Commission and the County. Production from Brookdalewasprimarily used to enhancethe
steelhead populations of Santa Cruz, San Mateo, Santa Clara, and Monterey counties,
although fry wer e shipped elsewhereaswell. Both Brookdale Hatchery and the Scott Creek
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Egg Collecting Station were taken over by the State of California in 1912. The work
conducted at thesefacilitieswasappar ently very successful (Fish and Game Commission 1913).
Heavy flooding in early 1940 severely damaged the egg collecting station, and its operation
wasdiscontinued (D. Streig, M onter ey Bay Salmon and Trout Project, unpubl. report: History
of fish cultural activitiesin Santa Cruz County with reference to Scott and Waddell creeks).
The Brookdale Hatchery continued production through 1953 hatching surplus eggs from
CDFG hatcheriesin northern California.

Regarding the natural distribution and abundance of steelhead in the San Lorenzo
system, in summer 1909 Snyder (1913) found juvenile steelhead/rainbow trout at each of six
sites, from the Kings Creek confluencein the upper drainageto Santa Cruzin thelower most
drainage. The CDFG conducted acred censuson the San L orenzo and tributariesduring 1-2
May 1943, the opening of the summer trout season (CDFG, unpubl. file data). This survey
r eflected the samewidespr ead distribution of juvenile steelhead/rainbow trout throughout the
system. In addition to in the main stem, catches were made in Zayante, Fall, Newell, Bear,
Boulder, and Kingscreeks. Themean size of 592 trout seen in the 85 creels checked aver aged
112+ 20 mm (range, 76-178 mm), and the aver age catch ratewas2.87 + 3.44trout/h (range,
0-17 trout/h).

In an earlier survey conducted on 1 May 1939, the CDFG checked creels from Ben
Lomond to 1.6 km above Brookdale Hatchery (CDFG, unpubl. file data). Fifty-one anglers
were checked who had captured 105 marked steelhead that averaged 165 mm, and 406
unmarked steelhead that averaged 127 mm. During 1-3 May 1942, 176 creelswer e checked
which contained 1,110 trout caught at arate of 3.03trout/h. Thesecred surveysindicated that
the harvest of large numbers of small juvenile steelhead continued to occur as of ¢. 1940.

Inrelation tothesefishery assessment activities, from June1938through July 1939, the
CDFG supplemented the steelhead population in the San L orenzo with 526,355 juvenilesfrom
the Big Creek and Brookdalehatcheries. Of these, 7,046 weremarked (L . Shapovalov, CDFG,
unpubl. memo. of 23 November 1954). During 194041, 11,080 marked, Mt. Whitney strain
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rainbow trout were stocked in theriver, and 538 marked, Mt. Shasta strain rainbow trout
were stocked during 1941-42.

By the 1940's, fishery management at the San Lorenzo River had intensified in an
attempt to balance variousfishery needsin theface of a growinglocal human population and
associated development. A CDFG document of late 1948 provided a snapshot view of the San
L orenzo and itssteelhead/rainbow trout population at that time (Assistant FisheriesBiologist
[unsigned], CDFG, unpubl. memo. to G. |. Murphy of 14 December 1948). Adult steehead
entered theriver to spawn following thefirst fall rainsin October and November. Therun
typically peaked in January and continued through March and sometimes into June.
Steelhead used an estimated 125 km of stream for spawningin themain stem and tributaries.
The stream was managed for basically threefisheries: (i) the winter steelhead fishery in the
lower main stem, (ii) a summer trout fishery in tributaries below Boulder Creek, and (iii) an
early summer only trout fishery in the main stem and tributaries from Boulder Creek and
above. Stream flow was typically very low during August—November. There were many
diversionsfor domesticwater supply. Theriver mouth remained open to the ocean throughout
theyear in all but below normal water years.

Asof 1951, the CDFG estimated that over 300,000 trout wer e caught each year in the
San Lorenzo system (R. M. Paul, CDFG, unpubl. memo. of 6 April 1951). Thesefishincluded
both juvenilesteehead/rainbow trout caught in thesummer fishery, and adult steelhead in the
winter. CDFG stocking was limited despite the presence of the Brookdale Hatchery in the
system. Natural production was large enough to maintain the population and associated
fisheries. CDFG efforts to maintain the run were limited to pollution and barrier control.
Sand and gravel plantson Zayante Creek and their discharge of silt werea chronic pollution
sour ce, although a court ruling stopped dischargesin summer. Swimming pool drain water
was an occasional sour ce of fish mortality.

During 1954-55, the CDFG (Pintler 1956) conducted eectr ofishing surveysimmediately

before and after the opening of the summer trout season to determine (i) if maintaining open

71



STEELHEAD IN SANTA CRUZ COUNTY

and closed fishing areas of the river protected yearling steelhead from angling, and (ii) if
planting of catchablerainbow trout had a negative effect on thejuvenilesteelhead population.
Of 36 km of mainstem river, about 11 km abovethe Boulder Creek confluence were open to
summer fishing, whilethe 25 km below were closed. Near absolute counts of fish were made
on four occasionsin nine 30.5 m sectionsin the open area, and in 10, 30.5 m sectionsin the
closed areafrom late April 1955, just prior totheopening of thetrout season, through late July
1955. Theaveragedensity of yearling-size (>75 mm FL) steelhead in the open ar ea decr eased
from 110 trout/100 m to 25 trout/100 m over the course of the study. There was a
corresponding increasein aver age density in thedownstream closed area of 83 trout/100 mto
309trout/100 m. Thus, thereappeared to beanet downstream movement of yearling steelhead
intotheclosed areafrom late April tolate July. Pintler (1956) concluded that maintainingthe
downstream closed area did indeed protect theyearling steddhead. Duringthesameperiod, the
aver age density of young-of-the-year size (<75 mm FL) steelhead increased in both areasas
emer gence progressed; from 80 to 498 trout/100 m and 42 to 565 trout/100 m in the open and
closed areas, respectively.

Toget at the second question, two small plantsof catchablerainbow trout weremadein
the upstream area open to fishing: 2,504 on 9 June 1955 and 3,001 on 23 June 1955. None of
these fish was found in the closed area while eectrofishing there, and their depletion in the
sampling program in the open ar ea suggested they wer er eadily harvested, thusminimizing the
opportunity for competition with juvenilestedhead. Cred censuseson theweekendsfollowing
these plants showed that, on average, about 82% of the catch was composed of planted trout.
Stomach content analysis of 96 catchablerainbow trout did not suggest predation on juvenile
steelhead. Although theseresultssuggested littledirect impact of planted catchablerainbows
on juvenile steehead, Pintler (1956) concluded that a continued planting program should be
approached conservatively so as not to induce significant fishing mortality on the wild fish.
For example, he suggested that the opening of the summer trout season be delayed until 30
May to provide a larger window of opportunity for yearling steelhead to escape to the
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downstream closed area.

Following heavy flooding in December 1955, the lower San L orenzo River within the
city of Santa Cruz was dredged and channelized to enhance flood control. The CDFG
reported concern over steelhead passage under low-flow conditionsat thecity’ sdiversion dam
wherelargerockshad been placed for reinforcement (S. C. Smedley, CDFG, unpubl. memo. of
16 March 1959). Thisdocument also mentioned that between 7,600 and 18,000 angler sfished
theriver for steelhead annually, resulting in an estimated catch of between 1,350 and 5,650
steelhead.

Thelocal CDFG warden reported that angler s caught about 200 adult steelhead in the
San Lorenzo lagoon on 1 December 1962 (CDFG, unpubl. field notes of 5 December 1962).
About 100 wer etaken on 2 December 1962. Thesesteelhead weighed up to 2.7 kg but averaged
only about 0.7 kg. Angling was much slower on 5 December 1962 when only two steelhead
wereobserved in 2 h.

In 1965, the CDFG estimated the annual steelhead spawning run in the San L orenzo
River at about 23,000 fish, based on the observations of local field personnel (California
Department of Fish and Game 1965).

The CDFG surveyed the mainstem San L or enzo from headwater sto mouth during 15—
18 September 1966. Spawning gravels were in suitable condition for steelhead use above
Boulder Creek, but weresilted from theretothemouth. Siltation resulted from logging, road
building, grading, and sand plant operations throughout the drainage (see tributary
information below), and constituted 8% of the stream bottom in the mainstem San L orenzo.
Rearing habitat in theform of poolsand cover was present throughout thestream. Therewas
a culvert barrier at the Highway 9 crossing in the Waterman Gap area in the upper San
L orenzo, and alogjam barrier about 2km downstream. Thesebarriersmarked theupstream
limit for steelhead spawners. Many small pumpsdiverted water to vacation homesin summer,
and the pumping facility at the dam in Santa Cruz was a major year-round diversion.

Juvenilerainbow trout wer e seen abovetheculvert barrier, and juvenilesteelhead occurred in
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high densities throughout the stream below this point. Despite what appeared to be high
steelhead production, the surveyor still cautioned that unless sedimentation was curbed,
spawning and rearing habitat for steelhead would be seriousy damaged.

In 1970, the CDFG estimated the abundance of juvenilesteelhead from Waterman Gap
tothemouth of the San L orenzo by electr ofishing several randomly-selected 30.5m reachesin
15 1.6-km sections (L . K. Puckett, CDFG, unpubl. memo. of 30 December 1971). Abundance
wasestimated using thetwo-passremoval method. Juvenilesteelhead abundanceranged from
48 trout/100 m in the upper river to 239 trout/100 m in SKM 16, and averaged 115 + 45
trout/100 m among the 15 sections. Although abundance was lowest through the three
uppermost km, overall abundance did not vary significantly with SKM (p>0.15).

Duringthelast week of April and first week of May 1972, a coalition of volunteer sand
the CDFG rescued >500 adult steelhead from the lagoon of the San Lorenzo River (W.
Greenwald, CDFG, unpubl. photo report, Operation Steelhead, of 31 May 1972). The
steelhead had entered theriver to spawn but wereunableto migrate upstream because of low
flow. Thesefish weretrucked toholding pondsat Silver King Oceanic Far ms, at themouth of
Waddell Creek in Santa Cruz County, wherethey were spawned. The eggswere hatched at
the CDFG hatchery ontheMad River, Humboldt County wher etheyoung steelhead would be
reared to yearlings and then stocked back in the San L orenzo and elsewhere.

During the mid-1950's (Fisher 1957) and the first half of the 1970's (M. L. Johnson,
CDFG, unpubl. memo. report of 22 November 1971; B. Snider, CDFG, unpubl. memo. of 5
September 1974; Johansen 1975; L. B. Boydstun, CDFG, unpubl. memo. of 2 September 1975),
the CDFG monitored fishing effort and catch in the San Lorenzo River winter steelhead
fishery. The objective of these studieswasto develop a baseline against which to (i) evaluate
the contribution of future plants of hatchery-reared yearling steelhead to thefishery (Fisher
1957), and (ii) evaluate proposed water development in the system (Johansen 1975). Thecatch
rate during the 1953-54 and 1954-55 seasons averaged 0.044 + 0.013 trout/h (range, 0.035-
0.053 trout/h). Catch rates from 1970-71 through 1974-75 averaged 0.026 + 0.004 trout/h
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(range, 0.020-0.030 trout/h), and thustended to belower. Thisapparent differencewasalso
reflected in expanded estimates of total seasonal catch which averaged 3,770+ 2,652 steelhead
(range, 1,895-5,645 steelhead) duringthemid-1950'sand 1,546 + 544 steelhead (range, 1,035—
2,368 steelhead) during the first half of the 1970's. Johansen (1975) discussed the fact that
habitat degradation in the system, in particular siltation which had increased to an estimated
65% of thestream bottom by 1972, along with the appar ent decreasein catch ratesand annual
catchessuggested an actual declinein the steelhead population. Hereiterated that logging and
associated activities, subdivision development, and water project construction wereprimarily
responsible for observed habitat degradation.

Johansen (1975) also collected size information on steelhead captured in the fishery.
Although the minimum steelhead size seen in the census was about 20 cm FL, only those >25
cm FL wereconsidered adults. 1n 1971-72 and 1972-73, angler -caught adultsaveraged 52 cm
FL and 47 cm FL, respectively. The combined season average was 49 cm FL. The largest
adult observed in the censuswas 81 cm FL, although an angler caught a 86.4 cm long fish at
theriver mouth on 19 November 1974 (Salinas Californian, 20 November 1974, p. 26).

On 26 April 1977, the CDFG rescued 114 emigrating adult steelhead from thefor ebay
of the Felton Diversion Dam on the San L orenzo River (P. P. Chappell, CDFG, unpubl. memo.
of 5May 1977). An estimated 75-80% of thefish werespent, but few appeared moribund with
bacterial and fungal infections. Thefish werereeased in the San L orenzo lagoon.

The CDFG conducted a cred censuson theupper San L orenzo and several tributaries
during 26-28 May 1979, the opening of the summer trout season (M. L. Johnson, CDFG,
unpubl. memo. of 4 June 1979). This later opening date reflected Pintler’s (1956)
recommendation for a delayed season on the San L orenzo to protect yearling steelhead (see
above). Angling pressure was light asonly 18 anglers were seen during 90 h of censustime
over the3d period. About 89% of theanglerswereon theupper San Lorenzoand Fall Creek,
where 100% of the fish seen were caught. The average catch rate, 0.96 + 2.15 trout/h, was
three times lower than that seen in cred surveys conducted c. 1940 (see above). Only 17
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juvenilesteelhead were seen in credls, and thesefish averaged 140+ 47mm TL (n=16). The
relatively low use, low catch rate, and small catch could be attributed to the delayed opening
dateand escapement of yearling steelhead to thedownstream closed ar ea, areduced steehead
population, the absence of planted trout, or some other factor(s).

During the 1976-77 through 1978-79 steelhead seasons, the CDFG madefish countsat
the Felton Diversion Dam. Asof 10 March 1977, 628 adult steelhead had moved up the San
Lorenzo (B. Graham, CDFG, unpubl. memo. of 10 March 1977), which wasabout 39% of the
total of 1,614 for the 1976-77 season (M. L. Johnson, CDFG, 17 September 1979). A minimum
of 242 adult steelhead passed during 1977-78, and 452 during 1978-79. Thesewereconsidered
minimum counts asthetrap was not operable all thetime.

Johnson also mentioned that up to 25,000 yearling steelhead, when available, were
stocked annually in the San Lorenzo. A stocking summary in the CDFG stream survey file
showed that between 1963 and 1980, 230,716 juvenile steelhead were stocked in the San
L orenzo, of which 95% were yearlings and 5% were young-of-the-year. In addition, from
1960 through 1972, the CDFG planted 231,403 catchable rainbow trout in the mainstem San
L orenzoto support summer trout fishing. Thestocking program wasdiscontinued after 1972
because of an increase in private owner ship and shrunken public accessto theriver (M. L.
Johnson, CDFG, unpubl. memo. of 13 November 1973).

In latefall 1981, the mean density of smolt-sized steelhead at 10 mainstem river sites
was 980 + 930 trout/100 m, which wasthe highest county-wide aver age (derived from Smith
1982b). The mean of the site-specific mean lengths of these fish was 97 £ 10 mm SL, which

was also above aver age.

Bear Creek and tributaries
TheSan Lorenzotributary, Bear Creek, wassurveyed by the CDFG in November 1956.

The stream wasdescribed asan important spawning and rearing areafor San L orenzo River
steelhead. L ogging operationswereunderway in thevicinity 9km upstream from the mouth.

Barrierswerepresent in thelogging area, and silt and debrispolluted the stream immediately
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below thispoint. Thestream contained adequate spawning and rearing habitat inthemiddle
and lower survey area. Juvenile steelhead wer e scarce above the logging area, but common
below. Local residentsreported that the creek supported a substantial run of steelhead each
year. The Bear Creek steelhead population was supplemented with juvenile plants during
194047, and in 1956.

Bear Creek wasbriefly surveyed by the CDFG in January 1961. Spawning and rearing
habitatswerein good condition. Natural propagation was highly successful asan abundance
of 5-10 cm juvenile steelhead was observed, roughly estimated at 185-370 trout/km. Adult
steelhead reportedly spawned in thecreek during thewinter of 1960-61, and reddsand 3-4cm
long young-of-the-year wer e observed in high abundance near ElksPark on 19 April 1961. In
a related document from that time, it was mentioned that the CDFG had planted 6,000
catchable rainbow trout in Bear Creek each summer, but that this practice had been
discontinued.

Thecreek still consisted of high quality spawning and rearing habitat when surveyed
by the CDFG in July 1971. At least two age-classes of juvenile steelhead were observed in
abundance. Catchable-size trout were noted. Potential barriers and the upstream limit of
trout distribution wereidentified.

Cabrillo College students made abundance estimates of juvenile steelhead in Bear
Creek during September—October 1972. Two to four reaches within each of six 1.6-km
sections were sampled by eectrofishing using the two-pass removal method of population
estimation. Densitiesover the 10 km study ar earanged from 99to 708 tr out/km, and aver aged
(x SD) 612 + 412 trout/km.

About 60 steelhead reddswer eobserved in lower Bear Creek in June1980 (L. Turner,
CDFG, unpubl. file report of 30 July 1980). Steelhead fry were abundant, and individuals
ranging in length from 15 to 35.5 cm were common from the creek mouth to a series of
waterfalls located about 0.3 km below the confluence with Shear Creek. These falls were
judged to be the upstream limit for adult steelhead immigration. A few fry were observed
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between thefallsand Shear Creek; thesefish may have been the progeny of resident rainbow
trout inhabiting the stream above the barrier falls. The Bear Creek tributary, Deer Creek,
contained an abundance of steelhead fry and older trout (10-30.5 cm long) from itsmouth up
toapermanent waterfall barrier. Again, abovethispoint, trout density waslow and may have
represented an isolated resident rainbow trout population.

Inlatefall 1981, themean £+ SD density of smolt-sized steelhead at three sitesin Bear
Creek was 3.9 + 2.3 trout/m, which was about the county-wide average (derived from Smith
1982h). The mean = SD of the site-specific mean lengths of these fish was 102+ 6 mm SL,
which was above aver age.

Bear Creek was generally in good condition following the heavy storms of January
1982, as determined by a CDFG survey in May 1982 (L. Turner, CDFG, unpubl. memo.).
Reddswere observed in thelower stream. Steelhead fry were present but apparently in low
densities. Older trout, 15-30.5 cm long, were common in deep pools. Several barrierswere
identified.

Boulder Creek and tributaries

Both age 0+ (<7.5 cm) and older juvenile steelhead (>7.5 cm) were captured during a
CDFG dectrofishing survey in a 61 m reach of the San Lorenzo tributary, Boulder Creek, in
May 1954. When surveyed again by the CDFG in November 1956, spawning areaswer er ated

aslacking to fair, rearing habitat was especially good in the middleand lower sections of the
stream, and both young-of-the-year (5-7.5 cm) and older juvenile steelhead (7.5-20 cm) were
observed. Six partial or complete barrierswereidentified, but no diversionswere noted. It
was also noted that the Boulder Creek steehead population had been supplemented with
juvenile plants during 1940-47.

By the tine of the next CDFG survey in August 1966, habitat degradation due to
siltation was becoming an increasing problem in the stream, although suitable spawning and
rearing habitat was still observed. Theabundance of juvenile steelhead (4—10 cm) wasnoted

aslow, and aver agedensity was estimated at about 1 trout/m. Thecondition of thestreamwas
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apparently similar when surveyed by the CDFG in July 1971; spawning and rearing habitat
was noted asgood below Bracken Brae Creek wherethegreatest abundance of young-of-the-
year and yearling steelhead and resident rainbow trout was seen. Several potential or full
barrierswere noted.

A total of 19 partial and full barriers, including logjams, wereidentified by the CDFG
inJune1980 (L. Turner, CDFG, unpubl. filereport of 31 July 1980). L ow densitiesof juvenile
steelhead wer eobserved in thelower and mid-creek sections, with 20-30.5 cm fish common in
pools. At least some of these larger fish were probably resident rainbow trout. The
distribution of suitable spawning substrate was apparently much more restricted than in
previous surveys,; two steelhead redds wer e seen.

Inlatefall 1981, themean £ SD density of smolt-sized steelhead at four siteswas3.4 +
2.7 trout/m, which wasdlightly below aver age (derived from Smith 1982b). Themean+ SD of
thesite-specific mean lengths of thesefish was 105+ 4 mm SL, which waswell aboveaverage.

The stream was judged to bein fair condition by the CDFG in May 1982 (L. Turner,
CDFG, unpubl. memo. of 18 May 1982). Spawning areaswer e scattered and often cemented
with silt in the lower stream. The best spawning areas were now located above Hare Creek
where numerous steelhead redds were observed. This area also contained an abundance of
steelhead fry. Siltation was still noted as a problem, especially below the Boulder Creek
Country Club, and several partial and complete barrierswere identified.

Theeffect of sedimentation in the creek wasinvestigated by the CDFG in August 1982,
in relation toaconstruction project (R. C. Benthin, CDFG, unpubl. filereport of 2 September
1982). Thedensdity of both invertebratesand juvenile steelhead wasclearly lower downstream
from the construction site, wher e the per centage of fine material in the substrate was higher
than above the construction site.

In late fall 1981, the density of smolt-sized steelhead at one site in Jamison Creek, a
Boulder Creek tributary, was 2.6 trout/m, which was below average (derived from Smith
1982b). The mean length of thesefish was94 mm SL, which wasdlightly below average. The
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upper portion of this stream was choked with logging debriswhen observed by the CDFG in
June 1980 (L. Turner, CDFG, unpubl. filereport of 31 July 1980). A few juvenile steelhead

and/or resident rainbows up to 25 cm in length wer e observed in the lower creek.

Branciforte Creek and tributaries
Branciforte Creek, atributary tothe San L orenzo River, wassurveyed by the CDFG in

October 1956. Spawning grounds for steelhead were practically nonexistent in Branciforte
Creek due to extensive sedimentation, but apparently there were some suitable areas in
tributary streams. Rearing habitat wasalso of generally poor quality. Several barrierswere
identified, some of which wer e per manent blockagesto upstream migrants. Juvenilesteehead
were very scarce. The stream was stocked with juvenile steelhead and catchable resident
rainbow trout from 1940 to 1956.

Branciforte Creek was surveyed briefly by the CDFG in December 1960; no adult or
juvenile steelhead wer e observed. During another brief survey on 3 February 1961, two adult
steelhead (about 30 and 61 cm long) wer e seen spawning on ariffleat thedownstream end of a
small pool. Nojuvenilesor other adults were observed.

The CDFG surveyed Branciforte Creek from itsmouth to itsheadwater s, a distance of
about 14.5km, in mid-August 1966. Although regarded asan insignificant stedhead streamin
earlier surveys, the creek was now described asan important spawning and rearing areafor
San L orenzo steelhead and coho salmon. Suitable spawning gravel wasavailablefor steehead,
but siltation was still cited asa growing problem. Rearing habitat wasapparently best in the
middle and upper stream areas. Despite a somewhat improved habitat rating, juvenile
steelhead (4-7.5 cm long) still occurred only in low densities, at an average of about 2 trout/30
m.

By the time the creek was surveyed by the CDFG in August 1971, siltation and septic
tank leakagehad ruined historic spawning and rearing ar easbelow JarvisRoad, abovewhich
therewaslittlesteelhead habitat. Juvenilesteelhead wer e present throughout the stream, but
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only in very low densities (<3 trout/30 m).

Duringa CDFG barrier survey in July 1980, juvenile steelhead wereseen again only in
low densities. In addition, about 80 steelhead reddswer eobserved in silty substrate, about 0.3
km downstream from the confluence with Granite Creek. It was noted that silt covered the
substrate along the entire observed length of stream, to above the confluence with Crystal
Creek.

The condition of Branciforte Creek was largely unchanged when surveyed by the
CDFG in June 1982 (L. Turner, CDFG, unpubl. memo. of 7 July 1982). Juvenile steelhead
were scarce, and age O+ trout were concentrated at a few locations in the lower stream.
Numer ousdams appear ed to haveinhibited theflushing of silt from thesystem, renderingthe
stream unsuitable for salmonid production.

TheBranciforte Creek tributary, Carbonera Creek, was surveyed by the CDFG on 16
October 1956, from the mouth to Zanze's, 5.6 km upstream, where there was a 12 m high
bedrock waterfall barrier. There was also a logjam barrier in the lower stream, near the
county hospital. Although spawning gravels were present throughout the survey area, they
were of the highest quality in the mid-section, above the logjam. Rearing habitat was
adequate, in terms of pools and shelter. Several diversions were observed, which were
adequately screened. Siltation wasa pollution problem in a 0.8 km mid-section reach where
logging had occurred; the stream was clogged with logging debris there aswell. Juvenile
steelhead, 5-10 cm long, were common throughout the survey area. Thefish wererdatively
abundant in themid-section and scar cer in theupper and lower sections. Overall, thestream
was rated as the most important steelhead spawning and rearing tributary to Branciforte
Creek. The steelhead population was supplemented with a plant of juvenilesin 1953.

When surveyed again by the CDFG in August 1966, the condition of Carbonera Creek
waslargely unchanged, although the overall abundance of juvenile steelhead was appar ently
lower. Inthelower stream, the estimated density was 100 trout/30 m. Thesefish were4-5cm

long. No fish were seen in the mid-section of the survey area, and few were seen further
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upstream.

By the time of the next CDFG survey on 21 September 1974, siltation, as a result of
logging operations, had become a greater problem. Most spawning areas wer e apparently
degraded.

O. mykiss, about 5-30.5 cm in length, occurred in low densitiesthroughout the creek,
from the mouth to the bedrock waterfall, when surveyed for barriers by the CDFG on 11
August 1980. Several partial and full barrierswereidentified, and afish kill wasobserved in
the lower stream which included 32 steelhead.

Inlatefall 1981, themean = SD density of smolt-sized steelhead at threesiteswas0.5+
0.5 trout/m, which wasthelowest county-wideaver age (derived from Smith 1982b). Themean
1+ SD of the site-specific mean lengths of these fish was95+ 9 mm SL, which was very near
average.

Carbonera Creek was surveyed up to thebedrock waterfall by the CDFG in late June
1982, following the heavy stormsof January 1982 (L . Turner, CDFG, unpubl. memo. of 8 July
1982). Spawning gravels were still best in the middle portion of the survey area, and the
deepest rearing poolswerein themiddleand upper sections. Age0+ O. mykisswerepresentin
the middle and lower sections, but in low densities. Larger trout, 10-25 cm long, were
observed in thedeep poolsin theupper section. Overall, thestream wasin fair condition. No
other major barrierswere present besidesthe bedrock waterfall. Silting was moder ate.

A small CarboneraCreek tributary, Camp EversCreek, wassurveyed by the CDFG in
January 1985 (W. Strate, CDFG, unpubl. memo. of 9 January 1985). The stream was highly
degraded dueto alack of riparian vegetation and siltation, and no fisheswereseen. However,
no barriers were present and with habitat improvement, the creek was judged to have
potential asa steelhead production area.

Clear Creek
The San Lorenzo tributary, Clear Creek, junctions with the San Lorenzo River at

Brookdale. When surveyed by the CDFG in January 1957, the stream was described as
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unimportant for steelhead because a permanent bedrock barrier at the mouth precluded
upstream migration of adult spawners. No fish were observed in the creek, despite plantings
of hatchery-reared resident rainbow trout in 1945 and 1947. Nor were any fish seen in the
lower stream in October 1959. During a CDFG barrier survey in mid-May 1980, three
resident rainbow trout, 20-25 cm long, wer eobserved in lower Clear Creek. Thecreek mouth

still contained a complete migration barrier, and other barrierswereidentified upstream.

Fall Creek
The San Lorenzo tributary, Fall Creek, was surveyed by the CDFG in June 1956.

Natural reproduction wasrated aspoor for that year; juvenilesteelhead wereobserved only in
low densities up to an impassable waterfall, about 5 km upstream from the mouth. In the
lowermost stream area, the density of 254 cm long juveniles was about 56 trout/pool.
Juvenile steelhead were also observed in lower Fall Creek in October 1959.

In an August 1966 CDFG survey, it wasindicated that about 11 km of Fall Creek was
availableto steelhead for spawning and rearing. Spawning gravelswer eabundant throughout
most of thestream, and rearing habitat wasat least adequate. However, thediversion dam for
the community of Felton’s domestic water supply acted as a barrier to adult upstream
migration. Few juvenilesteehead wer e seen abovethedam; below, they occurred at adensity
of about 15-20trout/30m. At thetime of thissurvey, the CDFG planted about 1,000 catchable
rainbow trout per week duringthesummer trout season. Overall, thestream wasjudged tobe
in excellent condition.

Abundance estimates of juvenile steelhead in 3.2 km of Fall Creek in 1970 were 77
trout/100 m in the lowermost 1.6 km, and 52 trout/100 m in the contiguous 1.6 km upstream
(L. K. Puckett, CDFG, unpubl. memo. of 30 December 1971). The CDFG observed two adult
steelhead in the stream on 20 November 1973.

In October 1975, the CDFG deter mined the abundance, size, and biomass of juvenile
steelhead in four 30 m sections in Fall Creek (P. P. Chappell, CDFG, unpubl. memo. of 13
November 1975). Theaverageabundancewas 2,842 trout/km or 8,028 trout/ha, and aver age
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biomasswas 33.5 kg/ha. Averagetrout size was about 68.5 mm FL.

The CDFG captured juvenile steelhead, 5-20 cm long, by dectrofishing in early June
1978 (D. M. Eimoto, CDFG, unpubl. memo. of 11 July 1978). Steelhead fry were seen both
above and below the Felton water filter plant.

The CDFG conducted a survey of barriersin Fall Creek in April 1980. A total of 15
partial and complete barriers, including logjams, was identified in the main creek, and the
tributaries, Bennett Creek and South Fork Fall Creek, were completely impassable for
upstream migrating fish duetowaterfallsand dash in thestreamsfrom old logging operations.
By this time, fish passage problems at the Felton diverson dam had been solved by
installation of a fishway. Steelhead fry were common in Fall Creek from its mouth to above
the confluencewith the south fork, after which fry becamescarce. Threeadult steelhead were
seen in a pool in thelower stream, and one 20 cm trout further upstream.

In latefall 1981, themean = SD density of smolt-sized steelhead at two siteswas3.9+
2.3trout/m, which wasjust about average (derived from Smith 1982b). Themean + SD of the
site-specific mean lengths of thesefish was93+ 2mm SL, which wassomewhat below average.

Fall Creek wassurveyed again by the CDFG in April 1982, following the January 1982
storms. Spawning habitat apparently remained intact from the mouth to the confluencewith
the south fork. Above this point, siltation as a result of two major landdides had degraded
both spawning and rearing habitat. Several migration barrierswereidentified. Eight adult
steelhead wer e seen in the lower stream area.

In November 1983, a composite éectr ofishing samplefrom five samplereaches of Fall
Creek (4-11.5 m) produced thefollowing abundance estimates: 0.70 age-O+ trout/m and 0.46
age-1+ trout/m. The mean standard length of 0+ and 1+ fish was 61.0 mm and 109.2 mm,
respectively.

Kings Creek
The San Lorenzo headwater tributary, Kings Creek, was surveyed by the CDFG in

1956, 1966, 1971, 1974, and 1980 (Smith 1982b), although the CDFG file containing these
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survey reportswasnot discovered. Inlatefall 1981, thedensity of smolt-sized steelhead at one
sitewas 3.3 trout/m, which was below average (derived from Smith 1982b). Themean length

of thesefish, 84 mm SL, was also below average.

Newell Creek
Newell Dam forming Loch Lomond Reservoir on the San L orenzo tributary, Newell

Creek, was built during 1962-63. The dam blocks steelhead accessto the upper creek. The
CDFG stocked thereservoir with 611,729 catchablerainbow trout from 1963 through 1976. In
late fall 1981, the mean + SD density of smolt-sized steelhead at three sSteswas 4.3+ 2.0
trout/m, which was above aver age (derived from Smith 1982b). Themean £+ SD of the site-

specific mean lengths of these fish was 100+ 5 mm SL, which was also above aver age.

Zayante Creek and tributaries
TheSan L orenzotributary, Zayante Creek, wassurveyed from itsmouth to headwaters

for adistance of 13km, by the CDFG in October 1956. Thiscreek wasdescribed asoneof the

best steelhead spawning and rearing areas in the entire San Lorenzo drainage. Spawning
gravelswerein excellent condition in theupper stream, but becameincreasingly silted asone
progressed downstream. Rearing habitat wasalso of higher quality in themiddleand upper
stream areas. Correspondingly, juvenile steelhead wer e scar ceto common in thelower stream
up to Quail Hollow Road, and increased in abundance further upstream. There were 14
partial and four complete logjam barriers, and several unscreened diversions. Siltation was
cited asthemain pollution problem, the sourcesbeing eroded materialsfrom alogged areain
theupper watershed, and asand plant in thelower stream area. Thesteelhead population was
supplemented with plants of hatchery-reared juveniles from 1940 to 1947.

Thelowermost 2.4 km of the South Branch Zayante Creek wer e also surveyed by the
CDFG in October 1956. High quality spawning and rearing habitats for steelhead were
observed. Juvenilesteehead, 7.5-10 cm long, were common to abundant in thelower section

of the survey area, and scarce in the upper section. Three complete logjam barriers were
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identified, and there was a natural bedrock barrier about 2.8 km upstream from Zayante
Creek. Nodiversionsor signsof pollution were seen.

On 3February 1961, the CDFG observed seven adult steelhead restingin poolsbetween
Quail Hollow bridgeand L ompico Creek. A steehead redd was seen just upstream from the
confluencewith Lompico Creek on 13 April 1961. The CDFG surveyed lower ZayanteCreek,
from the mouth to the confluence with Lompico Creek, in April 1964. Siltation was still a
chronic problem in this portion of the stream, especially in the lowermost 2.4 km where O.
myKissfry occurred at an approximate density of 375 fish/km. Abovethisarea, 188trout were
counted which ranged in length from 5to 46 cm, and averaged about 10 cm. Total abundance
inthisupper areawasestimated at 400-500 fish, consisting of a mixed migratory and resident
rainbow trout stock. Additional stocking of O. mykissin Zayante Creek occurred from 1956
to0 1960. Fishing pressurewas noted as heavy.

The upper Zayante Creek headwaters were also surveyed by the CDFG around this
time. Siltation had apparently become a problem in this area since the 1956 survey. The
survey section included a 9 m bedrock barrier. O. mykiss occurred in relatively lower
densitiesabovethebarrier, and these fish werelikely resident rainbow trout. Young-of-the-
year, about 5 cm long, were abundant, and older trout were common with numerous
individuals up to 28 cm. Asone progressed downstream from thebarrier, juvenile steelhead
density increased from about 100 trout/km to about 260 tr out/km.

The adult steelhead run in Zayante Creek as of 1968 was estimated by the CDFG at
about 800 fish, although the method used to attain this estimate was not described. Juvenile
steelhead sizes and densitieswere measured in the lower creek from Quail Hollow Bridgeto
just above the confluence with Lompico Creek on 18 June 1968 (M. L. Johnson, CDFG,
unpubl. filereport of 10 July 1968). Fish were sampled by use of el ectroshockingin 30-60 m
long sections, and abundances were determined with the two-pass removal method of
population estimation. Densities in three mainstem sections were 40 trout/30 m (below
Lompico Creek), 275 trout/30 m (above Lompico Creek), and 25 trout/30 m (Quail Hollow

86



STEELHEAD IN SANTA CRUZ COUNTY

Bridge). Most fish captured were young-of-the-year and mean lengthsin each section were
about 37 mm, 55 mm, and 48 mm, respectively. No fish were captured in lower Lompico
Creek, and in aheadwater s section, trout density waslow (4 tr out/30 m) but mean length (114
mm), and thus age, of these fish was greater. Thelargest individual measured 160 mm.

In October—November 1970, the CDFG deter mined juvenilestedhead lengths, weights,
and abundancesin the uppermost 9.7 km of Zayante Creek (L. K. Puckett, CDFG, unpubl.
memo. of 25 June 1971). Fish weresampled by useof eectroshockingin 10 30-m sections, and
abundanceswer e deter mined with thetwo-passremoval method of population estimation. The
aver age section density wasabout 61 trout/30 m, and total abundancewasestimated at 19,100
trout (95% C.L., 15,900-22,360). The number and percent of age O+, 1+, and 2+ trout was
18,031 (94.4%), 1,012 (5.3%), and 57 (0.3%), respectively. Age 0+ steelhead ranged in length
from about 4to 11 cm, and themodein their length-frequency distribution wasbetween 5and
7.5cm. Age 1+ steelhead ranged in length from about 11 to 15 cm, and thesingleage 2+ trout
captured was about 22 cm. Based on age-class specific survival rates to adulthood from
Shapovalov and Taft (1954), the number of adults produced from the juvenile population
observed in fall 1970 would be about 540 adult steelhead?® (95% C.L., 450-630). Thetotal
biomass of the juvenile population was estimated at 95.5 kg, or 9.8 kg/km.

Juvenile steelhead samples wer e taken on 19-20 January 1977 by eectrofishing three
30-m sectionsin lower Zayante Creek (CDFG, unpubl. memo. of 27 January 1977). Mean (
SD) steelhead length in the composite samplewas 8.8 + 2.6 cm (n = 82; range, 4.8-15.2 cm).
Age 1fish wereroughly <9.5 cm long and comprised 62% of thesample, whileage2fishwere
> 9.5 cm long and comprised 38% of the sample.

Duringthe 1978-79 spawning season, 53reddswer elocated in Zayante Creek; 34 (64%)

wer edownstream from a proposed dam site near theconfluencewith Mountain CharlieGulch,

2. In areworking of Puckett’sdata, D. Dettman (unpubl. filereport attached to letter of D. W. Kdley, 9 May 1979)
arrived at alower estimate of 153 returning adult steelhead.
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19 (36% ) wer e upstream from the dam site (D. W. Kelley, Zayante Creek Fish and Wildlife
Investigation Report for the M onth of April 1979, 9 May 1979). Adult steelhead had migrated
into Zayante Creek during high flows in February 1979. Moving sand was identified as a
potential problem for embryo survival in the redd, although some survival occurred as
evidenced by the presence of emergent steelhead fry.

Inlatefall 1981, themean + SD density of smolt-sized steelhead at threesiteswas7.2+
7.0trout/m, which wasrelatively high (derived from Smith 1982b). Themean £ SD of thesite-
specific mean lengths of thesefish was 89+ 3 mm SL, which was below average.

In 1984, removal of a bedrock waterfall barrier allowed steelhead access to an
additional 8 km of stream habitat in the Zayante Creek system.

TheZayante Creek tributary, Bean Creek, wassurveyed by the CDFG in October 1956.

The stream was noted as one of the better steelhead production areas in the San Lorenzo
River drainage. High quality spawning groundswer eappar ently abundant throughout the11
km survey area, and rearing habitat seemed adequate. L ogjamscreated complete migration
barriersat twolocationsin themiddleand upper survey area. Juvenilesteehead, 5-7.5cmin
length, were abundant throughout the survey area. Thelargest trout seen wereabout 15 cm
long. It wasalso noted that hatchery-reared juvenilesteelhead and resident rainbow trout had
been stocked in Bean Creek during 194043 and 1950-51.

Three pairsof adult steelhead wer e seen spawning on arifflenear the Salvation Army
camp bridgeon 1 March 1957.

Juvenile steelhead were observed in Bean Creek in June 1962 during a CDFG spot
check. Thestream was surveyed from the mouth to itsheadwater s (14.5 km) by the CDFG in
September 1966. By thistime, siltation had reduced spawning areasfor steelhead; therewere
short reaches of loose gravel in the middle stream area, but none was found in the lower
stream area. Dischargefrom sand processing plantswasthemain silt source. Poolswerevery
shallow, but shelter was adequate, and migration barriers were identified, the upper most
being a bedrock waterfall which marked the upstream limit for migrating fish. The lower
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stream contained juvenile steelhead (5-7.5 cm in length) at a density of about 10-15 trout/30
m. No fish were observed in the upper stream area.

Abundance estimates were made by eectrofishing several randomly-selected 30 m
reachesin six 1.6-km sectionsof Bean Creek in 1970, using thetwo-passremoval method (L. K.
Puckett, CDFG, unpubl. memo. of 30 December 1971). Juvenilesteehead abundanceranged
from 24 trout/100 m at themouth to 74 trout/100 m in the upper stream, and averaged 53+ 17
trout/100 m among the six sections.

When surveyed by the CDFG in July 1971, the siltation problem, especially in lower
Bean Creek, wasapparently alleviated. Spawningand rearing areaswerepresent, and in good
condition, from the mouth to above Glenwood. Juvenile steelhead, including young-of-the-
year, were abundant.

The mean (+ SD) length of juvenile steelhead electrofished at two stations in Bean
Creek on 13 October 1973was 7.1+ 1.4cm; lengthsranged from 4.6to0 13.7 cm (derived from
unpubl. CDFG data). So, juveniles were mostly age 0+, although a few 1+ trout were also
present. Fiveadult steelhead (38-50 cm long) and one25-cm male O. mykisswereobserved in
a 122 m reach of Bean Creek near Mt. Herman on 20 November 1973.

Erosion/siltation and barrier problemsin Bean Creek wereidentified by the CDFG in
early June 1980. Young steelhead, mostly 2.5-5 cm but up to 25 cmin length, wer e observed
from the mouth to above Camp Redwood Glen. Six steelhead redds were seen between
MacKenzie Creek and Camp Redwood Glen (L. Turner, CDFG, unpubl. memo. of 5-8 June
1980).

Inlatefall 1981, themean + SD density of smolt-sized steelhead at four siteswas3.1+
2.9trout/m, which wasdlightly below average (derived from Smith 1982b). Themean £ SD of
the site-specific mean lengths of thesefish was98+ 5 mm SL, which wasaboveaverage. The
density of smolt-sized steelhead at this time at one site in Lockhart Gulch, a Bean Creek
tributary, was 1.0 trout/m, which was well below average (derived from Smith 1982b). The

mean length of these fish was 119 mm SL, and thus well above average.
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The CDFG surveyed Bean Creek in April 1982 following the heavy stormsin January
1982. Steelhead accesswasblocked by numerouslogjam and debrisdams, and spawning areas
werevery limited dueto extensivesiltation. Someyoung-of-the-year steelhead wer e observed.
Anocther Zayante Creek tributary, Mountain Charlie Gulch, contained numerous
juvenile steelhead at its mouth when surveyed by the CDFG in October 1959. Smith (1982b)
also noted this creek asa productive spawning tributary for steelhead, but did not sampleit.

San Vicente Creek Drainage
The San Vicente Creek steelhead population was supplemented by the CDFG with a

total of 71,000 hatchery-reared juvenilesduring 1930-39. Asacompar ativemeasur e of adult
run size, Shapovalov and Taft (1954, p. 201) mentioned that the San Vicentestedhead run was
smaller than those observed at Scott and Waddell creeks during the 1930's-40’s. Naturally
propagated juveniles (7.5 cm in length) wer e seen in the stream by the CDFG in August 1960.
In March 1962, both adult and juvenile steelhead wer e observed below alanddidewhich had
temporarily blocked the stream. The stream and its drainage area were developed
considerably during the late 1960°'s and early 1970's; development activities substrate
extraction, water diversion and/or impoundment, and logging.

Inlatefall 1981, themean £ SD density of smolt-sized steelhead at six stream siteswas
4.7 + 2.3trout/m, which wasabovethe county-wide average (derived from Smith 1982b). The
mean = SD of the site-specific mean lengths of thesefishwas88+ 5 mm SL, which wasbelow
average.

In July 1985, the CDFG rescued a 79 cm, 5-year-old adult steelhead from San Vicente
Creek and transferred it to the mouth of Scott’s Creek. An approximately 1.6 km section of
the creek, above the Pfyffer diversion, was surveyed by the CDFG on 26 June 1985 (D.
Marston, CDFG, unpubl. memo. of 27 June 1985). Unembedded spawning gravel was
abundant, and young-of-the-year steelhead juvenileswerealso abundant. Someyearlingswere
seenin larger pools. Screened diversionswer e present, and somesiltation wasoccurring from

thewashing out of temporary dams, and from bank erosion. Fish passagewasrated asgood,
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and rearing habitat for juvenile steelhead was excellent.

An adjacent downstream section of San Vicente Creek wassurveyed in early July 1985
(D. Marston, CDFG, unpubl. memo. of 3 July 1985). Suitable spawning gravelswere present
throughout this 2 km section, and young-of-the-year steelhead were abundant (about 700
seen). One adult was also observed. Potential barrierswereidentified.

The lower portion of the stream was surveyed by the CDFG in late July 1985 (D.
Marston, CDFG, unpubl. memo. of 25 July 1985). High quality spawning substrate was not
present in this area, but numerous young-of-the-year and yearling steelhead wer e observed
there. Rearing habitat appeared adequate. A diversion dam acted asatemporary migration
barrier, and therewas an unscreened off-stream diversion channel which entrained juvenile
steelhead. Therewasalso somepollutionin thislower stream ar ea, |ocated within thetown of
Davenport. So, despite considerable development, San Vicente Creek was still a highly
productive steelhead stream.

Mill Creek. Inthe San Vicentetributary, Mill Creek, in latefall 1981, themean + SD
density of smolt-sized steelhead at two siteswas 3.4 £ 2.6 trout/m, or dlightly below average
(derived from Smith 1982b). Themean + SD of the site-specific mean lengthsof thesefish was

79+ 0 mm SL, which wasthe lowest county-wide aver age.

Scott Creek Drainage
Estimates of the number of femalesin the spawning runsduring 1905-40 (Fig. 12) are

currently being developed from egg collection and fecundity data (p. 148 in Shapovalov and
Taft 1954 for length-fecundity relationship of Scott Creek steehead).

Early fish planting records for Santa Cruz County showed that the Scott Creek
steelhead population was supplemented with 121,000 juvenilesin 1913 and 148,000in 1915 (D.
Streig, Monterey Bay Salmon and Trout Project, unpubl. report: History of fish cultural
activitiesin Santa Cruz County with referenceto Scott and Waddel creeks). Planting datafor

other years during 1905-1929 were either missing or were composites for all of Santa Cruz
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County and, thus, did not specify the number of juvenile steelhead stocked in Scott Creek
alone. These plants were of Scott Creek steelhead cultured at either the Big Creek or
Brookdale hatcheries, except in 1928 when 152,000 steelhead from the Mt. Shasta Hatchery
wereplanted in Santa Cruz County becausefurunculosis (Aer omonassalmonicida) destroyed
most of the production at the local hatcheries.

CDFG fish stocking records from the 1930's showed that the population was
supplemented with 8,000 juvenile steelhead in 1930; 65,000in 1932; 42,340in 1933; 37,764 in
1934; 5,614 in 1935; 115,000 in 1936; 174,986 (@ 37-1,340/kg) in 1938; and 221,034 (@ 44—
4,233/kg) in 1939. All these plants comprised Scott Creek steelhead hatched at Big Creek or
Brookdale. No specific Scott Creek planting record was discovered for 1940 when the Big
Creek Hatchery was closed (L eitritz 1970; see Big Creek, below), but all steelhead planted in
Santa Cruz County that year wer e of Scott Creek origin. Juvenilesteelhead planted in Santa
Cruz County in 1941 werefrom eggsof Prairie Creek Hatchery origin which werehatched at
Brookdale. Thehatchery operation at Brookdale continued until 1953 (L eitritz 1970; see San
L orenzo River Drainage) supplied with surpluseggsfrom other CDFG hatcheriesin northern
California. In aCDFG fileletter of 27 May 1948, it wasindicated that 6,000 r esident rainbow
trout (@ 705 fish/kg) would be stocked during the 1948 season. It was also mentioned that
stocking had not been carried out in Scott Creek in 1947. No records have been found which
specify plantsmadein Scott Creek or other Santa Cruz County streamsduringtheremainder
of the period, 1942-53 (D. Streig, Monterey Bay Salmon and Trout Project, unpubl. report:
History of fish cultural activitiesin Santa Cruz County with reference to Scott and Waddell
creeks). Consult Dayes (1987) for further infor mation pertainingtothehistory of fish culture
and related activitiesin Santa Cruz County.

When Scott Creek wassurveyed by the CDFG in 1934, it wasalready appar ent that the
stability of the stream environment was being impacted by water extraction. Twelve
diversions, which consisted of pumps with screened intakes, were counted. The surveyor
indicated in the report that the creek dried up in two major reaches due to the effects of
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pumping: from the mouth to 3.2 km upstream; and from Seaside School to the mouth of Big
Creek, for adistance of about 2.4 km.

Of course, the Scott Creek drainage at that timewas still very important for both the
natural and artificial production of steedhead and coho salmon in Santa Cruz County.
Abundant spawning groundswer e availableto anadromoussalmonidsup toa6 mwaterfall in
the headwater s (distance upstream not indicated in this survey). Angling pressure for these
fishes was heavy upstream from the confluence with Mill Creek, the only portion of Scott
Creek wherefishing was allowed.

On 30 September 1942, the CDFG observed several schools of 200400 juvenile
steelhead each in thelower portion of Scott Creek which usually comprisesalagoon, although
no lagoon wasfor med on thisdate becausethe creek wasopen totheocean. Thetotal number
of trout in about 90 m of stream was estimated at 1,500-3,000 fish. The steelhead ranged in
length from about 10 to 25 cm, although most were about 13-18 cm long. The observer
believed that thesefish would be migrating back upstream later duringthefall and winter, as
was seen in near by Waddell Creek (L. Shapovalov, CDFG, unpubl. field corr. of 15 October
1942).

During a survey of low flow conditions in coastal streams during July 1952, the
California State Division of Water Resour cesreported that juvenile steelhead werepresent in
lower Scott Creek, about 450 m upstream from Highway 1.

The CDFG madean informal survey of Scott Creek on 23 December 1960 to check for
the presence of adult steelhead. The creek had no freshwater connection with the ocean on
that date, thusblocking entry of migrant spawners. Although no adultswere observed in the
creek, juvenile steelhead, 5-7.5 cm in length, were common throughout the survey area.

A more extensive survey of the lowermost 6.4 km of the creek was conducted by the
CDFG on 5 February 1961. High quality spawning grounds were abundant, especially
upstream from Big Creek. Rearing habitat in theform of poolsand cover wasabundant inthe

upper 4.8 km of the survey area. No migration barriers were noted in the survey area,
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although the 6 m waterfall in the headwaters was mentioned as still being a barrier. The
numer ous pump diversionsfor irrigation continued to desiccate portionsof thelower stream.
On this date, however, the creek was open to the ocean. The Scott Creek headwaters and
tributaries had perennial flow. One adult steehead was observed about 90 m above the
confluencewith Mill Creek. Juvenilesteelhead, 5-10 cm in length, wer e common thr oughout
the survey area, and occurred at visually estimated densities of about 100-150 trout/km and
150-300 tr out/km, aboveand below Big Creek, respectively. Natural propagation appeared to
be highly successful. Angling pressurefor adult steelhead was thought to be heavy.

CDFG file documents from 196164 reiterated the annual problems associated with
unscreened diversion of irrigation water from lower Scott Creek, and resultant lossesof large
numbers of juvenile steelhead and coho salmon from entrainment and desiccation.

Instream conditionsat Scott Creek had appar ently degraded appr eciably by thetime of
the next CDFG survey on 14-16 June 1982 (L. Turner, CDFG, unpubl. memo. of 25 June
1982). Thestream wassurveyed from the mouth to about 10.5 km upstream from the Pacific
Ocean in theheadwaters. Siltation had apparently becomea problem in the stream, perhaps
asaresult of the heavy stormsof January 1982. Spawning gravelswer e shallow and occurred
only in scattered patches. Pools were shallow and silted in, and logjams provided the only
cover in most of the survey area; there were some deeper pools and undercut banksin the
upper stream. Thirty-fivelogjamswerecounted in thesurvey area, of which 22wererated as
partial and 10 as completebarriersto fish migration. Despitethelack of potential spawning
sites and numerous hindrances to fish movement, local residents reported that the stream
received its largest run of adult steelhead and coho salmon since the 197677 drought.
Furthermore, reproduction was apparently highly successful because, according to the
surveyor, any 30 m section of the creek, from the mouth to the headwaters, “literally
explode(d)” with hundreds of young-of-the-year salmonids.

On 14 August 1984, the CDFG captured 192 juvenile steelhead in Scott Creek, by
electr ofishing seven reaches comprising 195 m of habitat upstream from thebridgecrossingon
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Big Creek Lumber Company property (trout density > 1 fish/m). Thefish averaged 6.4cm SL
(SD = 2.8 cm; range, 3.0-20.8 cm SL); thus, the sampler eflected dominance of O+ trout in the
age structureof the juvenile population in thisportion of thecreek. Similarly, age0+ and 1+
steelhead wer eabundant in an approximately 180 m reach of Scott Creek, just upstream from
the Mill Creek confluence, during abrief CDFG survey on 10 July 1985.

Thelong-term problem of water extraction in lower Scott Creek intensified duringthe
recent six-year (1986-87 to 1991-92) drought in California. During August 1987, most of creek,
from the lagoon to a diversion point about 1.6 km upstream, was dewatered, leaving only
stagnant, isolated pools as fish habitat (L. Ulmer, CDFG, unpubl. memo. of 30 September
1987). One known downstream-moving adult steelhead and several juveniles were able to
survive, at least temporarily, in these pools, although dead steelhead werealso observed in this
stream reach. About 0.5 km abovethediversion, theabundanceof juvenilesteehead and coho
salmon was estimated at 974 fish/km (SE = 203 fish/km; estimate made by use of eectrofishing
and three-pass depletion method), with coho salmon representing 9% of thecatch. Thus, the
potential lossof juvenilesteelhead in thelower creek wason theorder of about 1,400 fish, due
to the effects of water removal and subsequent deterioration of water quality in remaining
pools. Steelhead lossesmay havealso occurred in thelagoon asthewater level dropped dueto
reduced inflow, and maximum surface water temperature approached 25° C and salinity
increased to over 5 ppt (J. J. Smith, San Jose State University, unpubl. data). Similar
conditions occurred in the lagoon again in August 1988 when most steelhead present died.
Observed dead steelhead ranged from 11to40cm FL (mean+ SD =16+ 3cmFL; n=97),
while stressed and dying individuals were generally smaller, 814 cm FL (n = 9). Large
sculpinswer e also found dead.

In addition to Jennifer Nelson’smemorandum on downstream migrant trapping results
in 1992, population estimation data collected by Snider in 1988 and Jonesin 1991 are also

currently being summarized.
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Big Creek
Scott Creek’slargest tributary, Big Creek, hasplayed an important rolein theculture

of steelhead in Santa Cruz County. The Big Creek Hatchery began operationsin 1927 asa
supplement to the Brookdale Hatchery on the San L or enzo River, because of adeficient water
supply at thelatter site (D. Streig, Monterey Bay Salmon and Trout Project, unpubl. report:
History of fish cultural activitiesin Santa Cruz County with reference to Scott and Waddell
creeks). Asat Brookdale, eggs from Scott Creek steelhead were hatched at the new facility,
and the young reared for local stocking. The Big Creek Hatchery was not without its own
problems, however, wher e breakouts of furunculosisgreatly reduced production in 1928 and
1939. Heavy floodingin early 1940 sever dly damaged the hatchery (L eitritz 1970), aswell as
the Scott Creek Egg Collecting Station, and operations at both facilities were discontinued.
Consult Dayes (1987) for further information pertaining to the history of the Big Creek
Hatchery.

CDFG fish stocking records from the 1930's showed that the Big Creek steelhead
population was supplemented with 26,000 juvenilesin 1930 (10,000 above and 16,000 below an
impassable waterfall, respectively); 27,000 in 1932 (12,000 above and 15,000 below the
waterfall, respectively); 7,220 in 1933; 14,768 in 1934; 60,000 in 1935; 30,000in 1936; 136,956
(@ 268-1,340/kg) from Big Creek Hatchery in 1938; and 183,971 (@ 38-4,233/kg) from Big
Creek Hatchery in 1939.

Historically, Big Creek has supported a small run of wild steelhead. The creek was
surveyed by the CDFG in 1934. Anadromoussalmonidshad accessto only thelowermost 4km
of the creek because of an impassable waterfall barrier, leaving about 7 km upstream.
Juvenile steelhead and coho salmon wer e present in the stream portion below the waterfall.
Salmonid spawning grounds, and consequently the extent of natural propagation, were
described as poor. The surveyor believed that no wild population of rainbow trout existed
abovethewaterfall, and that thetrout present abovethe fall were only theresult of stocking
and not natural propagation. An hydroelectric power generating plant was located in the
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upper water shed which temporarily diverted water from the creek; itsintakewasunscr eened.
Fishing pressure on Big Creek wasrated as heavy.

The CDFG surveyed the lowermost 4 km of the creek up to thewaterfall barrier, and
theuppermost 1.6 km of the headwaters, on 13-14 January 1958. Theintervening4.8kmwere
not surveyed because of limited accessto thisstream reach. Much of the stream substratewas
graniticsand. Thereweresome salmonid spawning areasin thelower section but nonein the
upper section. Rearing habitat in the form of pools and cover was adequate for juvenile
steclhead in thelower section. |1n addition totheabovementioned waterfall barrier, twomore
such natural barriersreportedly existed in the unsurveyed portion of the stream. One small
summer diversion occurred in the extreme headwaters. No steelhead or coho salmon were
observed during this survey, although local residentsreported that these fishes continued to
utilize the lower creek available to them. Contrary to the 1934 survey, a wild population of
resident rainbow trout reportedly inhabited the stream above the waterfall.

TheCDFG observed juvenilesteelhead in lower Big Creek, at the confluencewith Scott
Creek, on 13 October 1959.

When the CDFG surveyed the lower creek up to the first waterfall on 7 July 1960,
spawning and rearing conditionsfor steelhead wer e appar ently much thesameasin the 1958
survey. The visually estimated density of young-of-the-year steelhead was 34 fish/30 m
throughout thesurvey area. Thesefish were4-5cminlength. Siltation wasnoted asafactor
which waspossibly limiting steelhead production in thecreek. Thelocal land ownersclaimed
that the adult steelhead run had declined considerably since 1930.

During a brief check of a 400 m reach of lower Big Creek on 5 February 1961, the
CDFG saw no adult spawners, but juvenile steelhead were observed at a visually estimated
density of 1-3 fish/pool.

The overall condition of lower Big Creek as a salmonid production area apparently
improved during theensuing 20 years. When surveyed for logjam barriersby the CDFG on 17
June1982 (L. Turner, CDFG, unpubl. memo. of 29 June 1982), spawning areasfor steehead
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were described as being adequate and existed from the mouth to the first waterfall, the
upstream limit of thesurvey. Poolsand cover were generally adequatefor juvenilesteehead,
although low-velocity ar easfor newly-emerged fry werescarce. Young-of-the-year salmonids
werecommon in lateral habitats. Siltation wasnoted asminor, and none of thesix logjamsin
the survey area comprised a completebarrier to fish migration.

The CDFG observed an abundance of young-of-the-year steelhead in lower Big Creek
on 9July 1985. A screened agricultural diversion existed on the creek, about 18 m upstream
from the Swanton Road bridge crossing.

During habitat mapping surveysconducted by the CDFG during July—September 1987,
juvenile steelhead wer e observed at several locationsin Big Creek, from the confluence with
Scott Creek to near the confluence with Berry Creek. Maximum estimated trout lengths
ranged from 15t0 25 cm in somepools. Sediment sourceswer eidentified; e.g. eroding stream
banksand road crossings.

Dean Marston’s 1992 report is currently being reviewed for inclusion here.

In 1982, fish cultureactivitieson Big Creek wereresurrected at theold CDFG hatchery
site by the Monterey Bay Salmon and Trout Project. A summary of these operations is
currently being prepared.

Little Creek
Jennifer Nelson’s 1992 survey report for Little Creek iscurrently being reviewed for

inclusion here.

Mill Creek
Mill Creek isthe uppermost of the larger tributaries to Scott Creek. Steehead and

coho salmon havehistorically had accessto thelower most 4.2 km of thecreek, at which point a
series of natural waterfalls blocks upstream migration of fishes. Thereisareservoir in the
headwater s of the creek, the dam of which wasconstructed in 1889. Thedam, which diverted
water for power production, lacked afishway. Thereport of a 1934 CDFG survey indicated
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that spawning groundsexisted in thelower creek which wereutilized by steelhead and salmon.

Fishing pressure was rated as heavy. Stream flow was apparently very low during late
summer. Early records showed that the CDFG supplemented the Mill Creek steelhead
population with 8,000 juvenilesin 1932.

In a CDFG survey made of Mill Creek Reservoir on 29 July 1948, it wasreported that
“considerable numbers’ of rainbow trout inhabited the reservoir, and that natural
repr oduction washighly successful in thehigh quality spawning groundswhich existed in Mill
Creek above the impoundment. The reservoir had apparently been stocked with rainbow
trout at irregular intervalssinceat least theearly 1920’s. It wasnot mentioned if wild resident
rainbow trout were historically also present in the drainage above the waterfalls.

The CDFG surveyed thelowermost 2.4 km of Mill Creek on 25 July 1957. High quality
spawning groundsstill existed in thelower creek, and rearing habitat for juvenilestedhead in
the form of pools and cover was at least adequate. Young steelhead, averaging 5-7.5cm in
length, were very abundant, and natural reproduction was considered highly successful.
Angling pressurewaslight. 1n addition to the abovementioned waterfallsand dam, alogjam
created apotential migration barrier at the creek mouth. Themain diversion on thecreek was
at Mill Creek Reservoir, although one small residential diversion was also noted in thelower
stream. The Mill Creek Dam had washed out the previous winter, and the earthen dam
material, aswell as soft sediment from thereservoir bottom, cover ed the stream substratefor
about 1.6 km below the dam. However, this condition did not persist into the downstream
steelhead production area on the survey date.

The CDFG observed an abundanceof juvenilesteelhead in Mill Creek, at itsconfluence
with Scott Creek, on 13 October 1959.

Thelowermost 4.2 km of Mill Creek, up tothefirst waterfall barrier, weresurveyed by
the CDFG on 7 July 1960. Spawning and rearing conditions for steelhead wer e apparently
unchanged from the 1957 survey. Visually estimated densities of juvenile steelhead wer ehigh
and generally increased asoneprogr essed downstream through thesurvey area. Theestimates
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ranged from 30 trout/30 m near the waterfalls, to 100 trout/30 m near the creek mouth. The
trout were about 2.5-12.5 cm in length, and averaged 5-7.5 cm. So, thejuvenile population
apparently comprised age 0+ and 1+ trout, with 0+ trout probably dominating in number.
Mill Creek was rated as an exceptional steehead stream for its size, although it was the
surveyor’sopinion that any increasein upstream water diversion would significantly impact
steelhead production.

The CDFG checked an approximate 1.6 km reach of lower Mill Creek on 5 February
1961. No adult steelhead wer e seen, but juvenileswer eabundant and occurred at densities of
5-10 trout/pool.

Soquel Creek Drainage
Soquel Creek ishistorically oneof themost important steelhead spawning and rearing

streams in Santa Cruz County. Snyder (1913) found juvenile steehead/rainbow trout in
Soquel Creek when he sampled there in summer 1909. The steelhead population was
supplemented with a total of 30,800 juveniles (@ 1,060-1,130/kg) from Brookdale Hatchery
during June-July 1938. A local angler reported that an estimated 5,000-6,000 juvenile
steelhead (mostly <18 cm long) wer etaken on hook-and-linefrom Soque Creek lagoon during
May 1947.

Soquel Creek, below the confluence of theeast and west branches, wassurveyed by the
CDFG on 8 October 1959. Spawning and rearing habitatsfor steelhead wer e adequate, and
therewereno migration barriers. Juvenile steelhead were observed at every survey station.
Thesefish ranged in length from 2.5to 25 cm, and averaged about 5cm. Juvenileabundance
in mainstem pools was generally not as great asin poolsin the east and west branches (see
below). At thetime of this survey, Soquel Creek was stocked with catchable rainbow trout
during the summer trout season each year.

Based on data collected during the 1959 surveys in the main stem and east and west
branches of Soqud Creek, theabundance of juvenile steelhead in the system wasestimated at
17,500fish. CDFG population surveysduringthesummer of 1962 indicated asimilar number
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of young steelhead. This juvenile abundance corresponded to an adult steelhead run of
approximately 500-1,000 spawning pairs(W. A. Evans, CDFG, unpubl. memo. of 5 November
1962).

The CDFG madetwo streamflow surveysin Soquel Creek during the summer of 1965,
during which fish measurements were made. At a single station on 24 June 1965, juvenile
steelhead averaged 9.1 cm in length (range, 6.9-13.0 cm) at a visually estimated density of
about 330460 trout/100 m. On 19 August 1965, juvenilesat onesiteaveraged 6.9cmin length
(range, 5.6-7.9 cm) at a visually estimated density of about 330490 trout/100 m.

A CDFG document from early 1973 summarized a variety of statisticsregarding the
Soqud Creek stedhead stock and fishery up to that time (E. C. Fullerton, CDFG, unpubl.
memo. of 5 January 1973). In addition to the estimate of adult run size mentioned above, the
winter fishery for stedlhead and coho salmon comprised about 1,000 angler-usedaysin 1970.
Thesummer trout fishery, which targeted juvenilesteelhead rearingin the stream, comprised
about 12,000 angler-usedaysin 1970. Steelhead used about 32 km of the Soquel Creek system
for spawning and rearing. Resident rainbow trout existed in about 26 km of stream above
barriersto migratory salmonids.

Inlatefall 1981, themean £ SD density of smolt-sized steelhead at four main stem sites
was 1.0 + 0.7 trout/m, which was well below the county-wide average (derived from Smith
1982b). Themean £ SD of the site-specific mean lengths of these fishwas94+ 7mm SL,
which was dightly below average.

Young steelhead were observed during awater quality investigation of Soquel Creek
lagoon in May 1988 (CDFG, unpubl. filereport of 21 May 1988). Juvenile steelhead were
observed feeding beneath thebridgein thelower lagoon. In theupper lagoon, juvenileswere
4-6 cm long at adensity of 30—40trout/100 m. Some30-40juvenilesteehead wereobserved at
theinflow to the lagoon.

STATUS: The Soquel Creek steelhead stock declined significantly during the 1970’s,

coincident with increased diversions and drought which reduced stream flow. Siltation and

101



STEELHEAD IN SANTA CRUZ COUNTY

other pollution, aswell asthe presence of migration barriers, have likely also contributed to
thisdecline.

Bates Creek
Bates Creek, a lower Soqud Creek tributary, was surveyed by the CDFG in March

1957, and wasrated asapoor spawning and rearing stream for steelhead. Thewater shed was
logged and, in addition to debris in the stream, erosion had led to extensive sltation.
Spawning substrate was generally lacking throughout the survey area. Juvenile steelhead,
about 7.5 cmin length, occurred only in low densities, and spawning successwasr ated aslow.
Therewas a dam lacking a fishway about 2.4 km above the mouth. No fish were seen during
brief CDFG surveysin December 1960 and January 1962.

However, steelhead have continued to usethisstream. For example, in latefall 1981,
the density of smolt-sized steelhead at onesitein Bates Creek was2.0tr out/m, which wasabout
half the county-wide average (derived from Smith 1982b). The mean length of thesefish was
91 mm SL, which was also below average. In July—-August 1986, juvenile steelhead were
observed in numerouspoolsdownstr eam from thedam, and resident rainbow trout abovethe
dam (County of Santa Cruz 1986).

East Branch Soquel Creek
The CDFG surveyed 11 km of the East Branch Soquel Creek on 28 September 1959,

beginning at the confluence with the west branch. Spawning and rearing habitats werein

excellent condition. Therewere natural boulder and bedrock barriersin the upper stream.
Young trout observed above the barriers may have been resident rainbow trout. The east
branch wasrated asthemost productive steelhead areain the Soquel drainage system; 11,500
juvenilesteelhead wer e counted along thelength of stream availabletomigratory trout. These
fish averaged about 5 cm in length (range, 2.5-15 cm). At the time of the survey, the lower
section of the east branch was stocked annually with catchable rainbow trout.

Inlatefall 1981, themean + SD density of smolt-sized steelhead at threesitesin theeast
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branchwas2.0+ 2.0trout/m, which wasbelow the county-wide average (derived from Smith
1982b). Themean = SD of the site-specific mean lengths of thesefish, 102+ 14 mm SL, was
above average. In July—August 1986, juvenile steelhead were abundant in the east branch,
from its confluence with the west branch to a bedrock waterfall nearly 10 km upstream
(County of Santa Cruz 1986). Resident rainbow trout populated high quality sailmonid habitat
abovethefalls.

The east branch tributary, Amaya Creek, was surveyed by the CDFG in March 1957.
It was noted as a mostly pristine spawning and nursery stream for Soquel Creek steelhead.
The stream had good to very good spawning areasand adequaterearing habitat. Therewere
no diversions and only partial barriers formed by logjams. Juvenile steelhead, averaging
about 7.5 cm in length, were common throughout the 1.6 km survey area. A local resident
reported that adult steelhead had historically migrated nearly up to Stetson-L ongridge Roads
to spawn.

By the time Amaya Creek was surveyed again in October 1959, the effects of logging
had significantly degraded the stream habitat quality for producing steelhead. Spawning
areas were now practically nonexistent in the upper two-thirds of the stream, siltation as a
result of erosion was common, and the large amount of logging debris clogging the stream
created many migration barriers. About 1,500 young-of-the-year steddhead wer eobserved, but
only in the lowermost third of the stream.

Amaya Creek wasnot surveyed again by the CDFG until May 1982, following theheavy
stormsof January 1982. Only thelowermost 0.4 km of the stream wasaccessibleduetofallen
trees and logjams, and a few steelhead fry were seen only at the creek mouth. The stream
apparently no longer supported a run of steelhead. In July-August 1986, O. mykiss were
observed in thecreek; thesefish werebelieved to beresident rainbow trout dueto the presence
of major logjam barriers (County of Santa Cruz 1986).

Theeast branch tributary, Hinkley Creek, wassurveyed by the CDFG in 1959 and 1977
(Smith 1982b), although the file containing these survey reportswas not located. In latefall
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1981, thedensity of smolt-sized steelhead at onesitein Hinkley was 1.0 trout/m, which waswell
below average (derived from Smith 1982b). The mean length of these fish was 84 mm SL,

which was also well below average.

Moore’s Gulch
In late fall 1981, the density of smolt-sized steelhead at one sitein Moore's Guich, a

main stem Soquel tributary, was 1.6 trout/m, which was well below average (derived from
Smith 1982b). The mean length of these fish was 97 mm SL, which was near average.

West Branch Soquel Creek
The CDFG surveyed the West Branch Soquel Creek on 30 August 1946, in itsmiddle

portion at the “Napier” dam located downstream from Laurel Creek. This dam was a

completebarrier to migrant spawners. Young-of-the-year steelhead wereabundant below the
dam. Spawning areaswer ealso observed abovethedam, and juvenileresident rainbows, 5-9
cm long, wer e fairly common up to the confluence with Laure Creek.

The headwaters of the west branch, upstream from Laurel, were surveyed by the
CDFG on 25 August 1948. Siltation and rock- and logjamswer e noted as problems, thejams
being the result of abandoned railroad and logging operations. Juvenile resident rainbow
trout, 5-13 cm long, wer e scar ce.

Thewest branch wasfully surveyed by the CDFG on 5 October 1959. Spawning areas
were abundant, and rearing habitat was adequate. Juvenile steelhead were present,
apparently in low densities.

In late fall 1981, the mean £+ SD density of smolt-sized steelhead at three sitesin the
west branch was 3.7+ 2.2trout/m, which wasabout aver age (derived from Smith 1982b). The
mean £ SD of the site-specific mean lengths of these fish, 87 + 5 mm SL, was well below
average. |n July—August 1986, high densities of young-of-the-year steelhead wereobserved in
thewest branch, from its confluence with the east branch to the water supply dam near the

confluence of Burnsand Laurel creeks (County of Santa Cruz 1986). O. mykisswereseen in
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lower dendities above the dam; these fish may have been resident rainbow trout.

Inlatefall 1981, themean = SD density of smolt-sized steelhead at two sitesin Hester
Creek, awest branch tributary, was 2.3+ 0trout/m, whichwasrather below average (derived
from Smith 1982). Themean + SD of the site-specific mean lengths of these fish was88 + 2
mm SL, and thusalso below average. In July—-August 1986, juvenile steelhead wer eabundant
inthelowermost 1.3 km of Hester Creek. Fish believed to beresident rainbow trout inhabited

the stream in relatively low densities above a bedrock waterfall.

Waddell Creek Drainage
Waddell Creek and its steelhead population are best known asthe objects of study by

Shapovalov and Taft (1954). Thislandmark study provided data on the natural variation in
numbers of migrant spawners, asproduced by the stream system during the 1930's®. During
the nine-year study period (1933-34 through 1941—42), estimated total run sizeranged from
42810554 and averaged 481 (SD = 40; datafrom Table35in Shapovalov and Taft 1954). The
overall decreasingtrend in total run size (Fig. 13) wasnearly significantly correlated with time
(r 2=0.42, p = 0.06), although it is not known if this represented an actual decline in the
population, or atemporary trend of suboptimal recruitment years, possibly asafunction of the
negative density-dependent stock-r ecr uitment relationship of thepopulation (seeLifeHistory
Analysis).

Based on a CDFG file document (CDFG, unpubl. field note of 11 February 1962), a
large run of adult steelhead reportedly entered Waddell Creek during the first week of
February 1962. Yet another file document indicated that, as of 1967, local CDFG wardens
estimated the adult steelhead run in Waddell Creek at 350 fish or more (M. L. Johnson,
CDFG, unpubl. field corr. of April 1967).

3. A summary and analysisof thelife history of Waddell Creek steelhead, based on data from Shapovalov and Taft
(1954), were presented earlier in the Resultsunder Life History Analysis, and will not be repeated here.
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Seining surveys were conducted in lower Waddell Creek, downstream from the
Highway 1 bridge, on 11 November 1970 and 1 May 1971 (surveyorsand their affiliation not
identified). Juvenile steelhead werepresent throughout thesurvey areain both surveys, andin
the November 1970 survey, all were <25 cm in length and appeared to be age 1+ fish.

SilverKing Oceanic Farms (originally Pacific Marine Enterprises) operated a
commer cial “ salmon ranching” operation in theWaddell Creek lagoon duringthelate1960’s
and early 1970's. Steelhead, coho salmon, and chinook salmon from exotic hatchery stocks
werereared at their private hatchery on Bean Creek, marked, and then released at Waddell
Creek to emigrate and grow to maturity in the Pacific Ocean. The mature fish would then
return to be captured at aweir situated in lower Waddell Creek. A total of 77,000 steelhead
yearlingswasreleased at Waddell Creek through 1971, repr esenting progeny from the 1967-68
through 1970-71 brood years (M. L. Johnson, CDFG, unpubl. progressreport of 7 January
1972). Although the data wereincomplete, adult returnsduring the 1970-71 season included
16 marked steelhead, comprising ninefemalesand seven males. Amongthesefish, twofemales
weighed about 5 and 7 kg each, two males were also full-size adults, and five males were
“jacks’ (males25-35 cm in length which have spent only onesummer rearingin theocean). In
addition, 272 wild steelhead wer e passed upstream at the trapping facility. Asof 7 January
1972 (1971-72 season), 17 wild steelhead had been counted at thetrap. Theentire operation
was discontinued after aflood in February 1973 destroyed the trapping facility.

Fiveadult steelhead, observed in a cred censusconducted by Cabrillo College biology
studentsduring the1971-72 season (unpubl. datain CDFGfile), ranged in length from 53t0 75
cm. Capturedatesfor thesefish extended from 26 December 1971 through 6 February 1972.

Juvenile steelhead wereincidentally captured while seining for striped bass (Morone
saxatilis) in theWaddell Creek lagoon on 14 Mar ch 1972 (K. Boettcher, unpubl. fileletter of 16
March 1972 to M. Johnson, CDFG).

Themain stem and east fork of Waddell Creek weresurveyed by the CDFG during4—7
& 18 August 1980, from themouth to 12 km upstream (B. Jong, CDFG, unpubl. filereport of
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September 1980). Siltation, from extensive streambank erosion, was occurring in especially
the lowermost 2 km of the main stem. Suitable spawning and rearing habitatsfor steelhead
were observed, presumably further upstream. Juvenile steelhead densities at two 30 m
mainstem sites were 29 (95% C.I., 4-150) and 4 (0-180) trout/m2, as determined by
electrofishing and application of theremoval method of population estimation. Steelhead at
one site in the lower east fork occurred at an estimated density of 14 (5-60) trout/m2.
Beginning at about 0.8 km upstream from the confluence with the west fork, a series of falls
mar ked the upstream limit for movement of anadromousfishesin the east fork. Densities of
resident rainbow trout at three 30 m sitesin the east fork wer e 33 (5-90), 3 (0-90), and 12 (0-
120) trout/m2. Spawning and rearing habitats were reportedly limited in thishigh gradient
stream area, yet densities of resident trout were comparable to those of juvenile steelhead.
Sewage plant effluent from the Big Basin Redwoods State Park was identified as a potential
pollution sour ce of eutrophicating nutrientsand toxic chlorine. Of fivelogjamslocated inthe
main stem, only one was a partial migration barrier. About 13% of the Waddell Creek
water shed was logged between 1860 and 1966.

On 14 August 1984, the CDFG captured 93 juvenile steelhead by eectrofishingin the
main stem Waddell Creek immediately downstream from theforks, and upstream in both the
east and west forks. Thefish averaged 6.6 cm SL (SD = 2.0 cm; range, 3.3-13.7 cm SL); thus,
the samplereflected dominance of 0+ trout in the age structure of the juvenile population in
this portion of the creek system.

The negative effects of water extraction on California streams intensified during the
recent six-year (1986-87 to 1991-92) drought. During August 1987, most of lower Waddell
Creek, from the lagoon to an agricultural diversion dam about 1.4 km upstream, was
dewatered (L. Ulmer, CDFG, unpubl. memo. of 30 September 1987). About 90 m abovethe
diversion dam, the abundance of juvenile steelhead and coho salmon was estimated at 315
fish/km (estimate made by use of electrofishing and three-pass depletion method), with coho
salmon representing 10% of the catch. Only 18 juvenile steelhead and coho sailmon were
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collected in about 0.6 km of stream below the diversion. Thus, the potential loss of juvenile
steclhead in the lower creek was on the order of about 400 fish, due to the effects of water
removal and subsequent deterioration of water quality in remaining pools. Steelhead losses
may have also occurred in the lagoon as the water level dropped because of reduced inflow,
leading to unsuitable water quality conditions for juvenile steelhead. Similar conditions
apparently occurred in the lower stream and lagoon again during the summer of 1988.

With regard to the latter point, Smith (1987, 1990) determined the importance of the
Waddell Creek lagoon asrearing habitat for juvenile steelhead prior totheir migration tothe
ocean.

The spring downstream migration of juvenile and post-spawner steehead has been
monitored by trapping since 1990, and thisoper ation hasproduced at least preliminary results
regarding the size and composition of this migration (J. J. Smith, San Jose State University,
pers. comm.). In addition, an attempt was made to trap the upstream spawning migration
during the 1992-93 season, although high flow conditions hampered this effort.

Thereareseveral small headwater tributariesto Waddell Creek for which thereisno
documentation of presenceor absenceof O. mykiss. Thesestreamletsincludethewest branch
tributaries, Timmsand K elly creeks; and theeast branch tributaries, BloomsCreek (including
its tributary, Sempervirens Creek along with Union Creek) and Opal Creek (including its
tributaries, Rogersand Maddock creeks). Thesesmall feeder creeksarenonethelessimportant
because they contributeto the perennial flow in the upper Waddell Creek drainage.

Wilder Creek Drainage
MONTEREY COUNTY

Alder Creek Drainage
When surveyed by the CDFG on 19 July 1961, steelhead appar ently entered the lower

reaches of Alder Creek during wet years. The stream had a relatively high gradient, and

spawning areas wer e scar ce and limited to pockets of fine gravel scattered throughout the
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upper and lower sections of the 3.2 km survey area. Rearing habitat for juvenile steelhead,
in the form of poolsand cover, was adequate. The middle section contained three complete
barrier waterfalls. No permanent diversionswere observed. The stream apparently
contained both resident rainbow trout and juvenile steedlhead throughout the survey area.
Fish lengths were 2.5-15 cm, with the modal length at about 9cm SL. In a seriesof 20
pools, the average trout density was 1.75 fish/pool. Shallow poolsin the upper reaches of
the creek contained few, if any, trout. Duetothebarriers, it wasrecommended that the
stream be managed for brown trout.

On 8 May 1962, 6,000 brown trout fingerlings were stocked in the creek. Survival
was apparently low as no brown trout wer e captured by hook-and-line or hand braille
when the creek was sampled during 1-2 September 1963 (M. L. Johnson, CDFG, unpubl.
memao. of 14 October 1963). However, juvenile steehead/rainbow trout were caught,
ranging in length from 5to 15 cm.

Theoverall condition of Alder Creek was appar ently unchanged when the
lowermost 1.2 km wer e surveyed by the U.S. Forest Service (USFS) on 17 September 1981.
Small to moderate numbers of steelhead reportedly ran up the ssream. The average
estimated density of trout was 10-12 fish/30 m. Fish lengthsranged from 2.5to 15 cm, and
averaged about 7.5 cm.

Anderson Canyon Creek Drainage
Anderson Canyon Creek, a small steep-gradient perennial stream, has evidently not

been populated by steelhead within recent geological history, owing to a 3.7 m waterfall
near the creek mouth at the Pacific Ocean. Resident rainbow trout havereportedly been
caught in the creek in the past, but none has been observed in recent years, including
during an electrofishing survey just west of Highway 1 on 5 April 1989 (Rischbieter 1990c).
The Rat Creek wildfirein 1985 and subsequent heavy storms during the winter of 1985-86
may have extirpated thetrout, or nearly so. Asof 1989, the drainage had apparently

recover ed from these perturbations, which would allow for there-expansion or
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reintroduction of the species.

Big Creek Drainage
The Big Creek drainage is among the largest in southern Monterey County utilized

by steelhead. Shapovalov (1946) wrotethat, “Good runs of steelhead ascend the stream
from the sea and spawn in both forks below thefalls. Resident fish of the steelhead-
rainbow complex and possibly some survivors and descendants of stocked trout are present
both above and below thefallsin each fork.”

Thelowermost 2.4 km of Big Creek were surveyed by the CDFG on 6 September
1961. Suitable spawning gravels were scarcein the upper portion of the survey area, but
mor e abundant below the confluence with the Big Creek tributary, Devil’s Canyon Creek,
which islocated about 1.1 km upstream from the mouth. Rearing habitat, in the form of
pools and cover, was adequate. A bedrock waterfall barrier, about 2.4 km upstream from
the mouth, marked the upstream limit for steelhead migration. No diversionswere seen.
At the confluence of Big Creek and Devil’s Canyon Creek, 5-10 cm long juvenile
steelhead/rainbow trout occurred at a visually-estimated density of 8 fish/30 m. Trout
dendgtieswerelower above this point, but as high as 55 fish/30 m near the creek mouth.
Trout in the lower stream wereup to 15 cm long. Although nonewas seen, brown trout
also reportedly occurred in the creek system, including Devil’s Canyon Creek.

Since 1978, a significant portion of the Big Creek drainage hasbeen in the
possession of the Univerdity of California and administered as an ecological preserve and
scientific research area. Accordingto personne at thereserve, both the frequency of large
adult steelhead spawners (>50 cm TL ) and the size of the runs appear ed to decr ease overall
during the 1986/87—1991/92 drought (J. Smiley, Landels-Hill Big Creek Reserve, pers.
comm. of 13 December 1993). For example, two runsof 10 or so readily-noticeable adults
wer e seen during the 1986-87 spawning season. Nothing comparable has been observed
sincethen. Duringtheredatively wet 1992-93 spawning season, only smaller adults (about
35-45cm TL) and their redds wer e seen. Juvenile steelhead/rainbow trout have persisted
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in the creek system; these fish are mostly <18 cm TL although an occasional 25-30 cm long
individual isobserved. Overall, the Big Creek drainageis a stable stream system that
should continueto provide suitable spawning and rearing habitat for both steelhead and
rainbow trout.

Devil’s Canyon Creek

Devil’s Canyon Creek (a.k.a. South Fork Big Creek) was surveyed by the CDFG on
24 July 1945, from the confluence with Big Creek to an impassable waterfall barrier about
2.8 km upstream, near the confluence with the North Fork Devil’s Canyon Creek. Juvenile
steelhead/rainbow trout, including young-of-the-year, were common up to thefalls.

Theentire creek (13 km) was surveyed by the CDFG during 29-30 August 1961.
Spawning gravels wer e scarcein the upper survey area, and werelargely cemented by
limestonein the lower stream. Rearing habitat, in the form of pools and cover, was
adequate for juvenile steelhead/rainbow trout. Bedrock fallswere numerous. Juvenile
steelhead/rainbow trout wer e seen throughout the stream, including 6-8 cm long young-of-
the-year abovethe confluence with Big Creek. In the headwaters abovethe steelhead zone,
resident rainbow trout, ranging in length from 2.5 to 18 cm and probably comprising at
least three age-classes, were sampled by use of cresote. Based on very limited sampling,
approximate densities were 10+ trout/30 m near Big Creek, and 30+ trout/30 m in the
headwaters. Most fish were young-of-the-year.

Devil’s Canyon Creek, from the confluence with the north fork to the middle and
south fork headwater s, was surveyed by the U.S. Forest Service during 4-5 October 1981.
The stability of the water shed wasreduced by the Gamboa fires, although the stream itself
was generally in good condition. Natural bedrock falls, 3—18 m high, were common
throughout the survey area and continued to preclude steelhead access beyond the north
fork confluence, as described above. An abundance of deep pools continued to provide
high quality rearing habitat for rainbow trout. Resident rainbow trout, about 2.5-23.0 cm

long, were common in abundance, and occurred in aver age estimated densities of 82 and 49
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trout/100 m in the main stem/south fork and middlefork, respectively.

Big Sur River Drainage
The Big Sur River drainageis currently among the lar gest of those systems south of

San Francisco Bay that remain mostly pristine. Within recent geological history, only the
lowermost 12 km or so of theriver have been accessibleto steelhead. Upstream migration
beyond this point in the steep and rugged gor ge section of the river has been blocked by a
natural bedrock fall. Thisfeature marksthe boundary abovewhich theriver flows
through the Ventana Wilder ness within the L os Padres National Forest. Pfeiffer Big Sur
State Park is situated immediately downstream from this point along a portion of the lower
river whereredwoods are a major component of theriparian zone. Thisfar south along
the California coast, fog no longer maintains the moisture climate necessary for continuous
stands of redwoods, and the steep hillsidesthat comprise the Big Sur drainage are
otherwise dominated by grassand, chaparral, and oak woodland. Thelowermost 6.4 km of
theriver flow through Andrew Molera State Park.

Thefollowing is a chronological rundown of available information on Big Sur River
steelhead and resident rainbow trout. The catches of 48 anglerswere checked on 1 May
1932, the opening day of the summer trout season (J. H. Wales, CDFG, unpubl. filereport).
A total of 451 juvenile steelhead/rainbow trout was observed, about 97% of which were
age 1+ and 2+ and 10.0-15.0 cm long. Theremainder of the observed catch wastrout 18.0—
25.0 cmin length and > age 2+. Threetrout about 30.5 cm in length werereportedly
caught, aswerethree adult steelhead. Recently-emerged steelhead fry wer e abundant
along the stream margins. Walesindicated that juvenile steelhead/rainbow trout were
planted in the Big Sur River, but did not know when or how old the fish wereat planting.

On 9 April 1940, six adult steelhead were seen in the large pool immediately below
thebarrier falls, and many more werereportedly seen there a few weeks earlier attempting
to ascend thefalls (Shapovalov 1940). On 27 March 1946, the CDFG observed a fresh run
of adult steelhead in theriver, again asfar upstream asthebarrier falls. Recently emerged
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steelhead fry wer e also seen downstream from thefalls. 1n 1953, the CDFG began stocking
catchable rainbow trout annually during May—September to support a lower river sport
fishery. Prior tothat time, rainbow trout fingerlings had been planted for several years.
The stocking area was a 5 km reach, mostly within Pfeiffer Big Sur State Park. Resident
rainbow trout have not been planted in the Big Sur River since 1975, following adoption of
the steelhead rainbow trout policy which prohibitsthe planting of resident fish in steelhead
drainages.

About 19 km of the Big Sur River, from the bottom of the gorge upstream to Sykes
Camp in the Ventana Wilder ness, wer e surveyed by the CDFG during July—-August 1957.
Most of the survey area was upstream from the impassable steelhead barrier, and thus
represented the stream portion inhabited primarily by wild resident rainbow trout. The
river canyon was narrow and steep-sided, and contained many migration barriers. High
quality spawning areas were limited. Rearing habitat was adequate for both juvenile and
adult rainbow trout. Rainbow trout, 7.5-25 cm long, wer e observed throughout the survey
area. However, recruitment to the 1957 year-classwasregarded as poor since few young-
of-the-year (fish <5 cm long) wer e seen.

On 4 January 1961, stream flow just above the lagoon was about 0.6 m3/s, and few
adult steelhead had been reported in theriver. Two steelhead, about 0.9 and 4.5 kg, were
caught in the surf outside the lagoon. Other steelhead wer e also seen outsidetheriver
mouth. A 1.4 kg steelhead was captured on 31 January 1961.

Fisher (1961) captured 338 juvenile steelhead/rainbow trout in a downstream-
migrant trap in thelower Big Sur River, during 30 April-2 June 1959. The number of
downstream migrants captured per day was greatest during thefirst 3 days of the trapping
period, and then decreased sharply and fluctuated around a much lower level through the
remainder of the period. Most (87%) movement occurred during the night or early
morning. Most downstream migrants were believed to be 1-year-olds. Some 0+ steelhead
apparently also entered thetrap, although their relative abundance was probably

113



STEELHEAD IN SANTA CRUZ COUNTY

underestimated dueto a low trapping efficiency for fish that size. Stream flow in the lower
Big Sur River averaged 0.7 m3/sduring the study period, which was uncharacteristically
low for themonth of May. Thus, these steelhead emigration data may not be
representative for normal or wet water years.

On 19 April 1961, young-of-the-year steelhead/rainbow trout wer e seen throughout
the stream reach within Pfeiffer Big Sur State Park, and 12.5-15 cm long juvenileswere
common. An adult steelhead was caught in the lower river on 31 January 1962. On 28
April 1962, juvenile steelhead captured on hook-and-linein the lower river at arate of 1.08
trout/angler hour ranged in fork length from 10 to 18 cm, and averaged about 14 cm (R. N.
Hinton, CDFG, intraoffice corr. of 31 May 1962). On 15 May 1962, four steelhead
estimated at 61 cm and 1.8-2.7 kg, and one at about 36 cm, were seen in a pool in the lower
river area. On 22 May 1962, juvenile steelhead, 5-10 cm long, were common in abundance
in poolsup to the base of the barrier falls. In 1965, the CDFG estimated the annual
steelhead spawning run in the Big Sur River at about 300 fish, based on the observations of
local field per sonnel (California Department of Fish and Game 1965).

The CDFG surveyed the north and south forks of the Big Sur River in August 1978,
following the Marble Conefire of 1977 (P. Chappell, CDFG, unpubl. memo. of 11 June
1979). These headwaterswere somewhat degraded dueto thefire, yet resident rainbow
trout wer e common in abundance, as deter mined by hook-and-line sampling.

Following several attempts and much discussion over the yearsregarding removal
of thebedrock barrier in thelower gorge, the Big Sur drainage above the barrier was
surveyed by the CDFG and USFS during 14 July—4 August 1981 to deter mine the quantity
and quality of stream habitat that would become availableto steelhead for spawning and
rearing (USFS stream survey reports, and summary by R. C. Benthin, CDFG, unpubl.
memo. of 26 August 1981). High quality steelhead spawning and rearing habitatswere
observed throughout the survey area, including: the entire 21.7 km of the main stem; the

lowermost 1.6 km each of the mainstem tributaries, Ventana and Lion creeks, and the
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lowermost 160 m of the Ventana Creek tributary, Doolans Hole Creek; the lowermost 7.2
km of the North Fork Big Sur River; and the lowermost 4.0 km of the South Fork Big Sur
River up toan 3.7 m high bedrock migration barrier. So, with removal of the bedrock
barrier in thelower gorge, at least 36 km of habitat would become accessible to steelhead;
an unknown proportion of another 19 km of unsurveyed stream sectionswould also
become available. The mainstem tributaries, Logwood and Terrace creeks, and the North
Fork tributary, Cienega Creek, all had an impassable bedrock waterfall at their mouths.
The North Fork tributary, Redwood Creek, wasfull of debris, apparently asaresult of the
Marble Conefire. Resident rainbow trout, including young-of-the-year, wer e abundant in
all stream sections surveyed, and occurred in section specific visually-estimated average
densities of 40-100 trout/30 m. A subsample of 50 hook-and-line captured rainbow trout
averaged about 15 cm FL (overall range, 10.0-35.0 cm FL). The USFS stream survey
report indicated that the CDFG had planted rainbow trout at Barlow Flat in 1948, but
none since that timein the stream ar ea above the gorge.

Beginning in thefall of 1981 and through the fall of 1984, a series of modifications
was carried out on the barrier to enhance steelhead passage. Six adult steelhead were
observed by the CDFG on 18 March 1985 between Barlow Camp and the gorge. Adult
steelhead have also been reportedly seen by anglersin upstream areasin subsequent years
(K. R. Anderson, CDFG, pers. comm. of 9 July 1992).

On 7 November 1988, abundance estimates of juvenile steelhead were made by the
CDFG in two sections of the lower river, each about 46 m long. Fish were sampled by
electrofishing, marked, released, and resampled to make Lincoln-Peter son abundance
estimates. 1n a section just below the confluence with Post Creek, the calculated abundance
was 109 trout/30 m. Thesefish averaged 84 mm FL (range, 55-247 mm FL). The second
section, located in Andrew Molera State Park, contained an estimated 128 trout/30 m.
Average fish length was 82 mm FL (range, 55-140 mm FL). A sample of juvenile steelhead
was also collected in Molera Park by eectrofishing on 17 July 1990 (D. C. Rischbieter,
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California Department of Parks and Recreation, unpubl. data); these fish averaged 86 mm
SL (SD =32mm SL; range, 50-175 mm SL).

Thelargest adult steelhead reported from the Big Sur River wasan illegal catch that
measured 90 cm and weighed about 7 kg (Rischbieter 1990a). During the 1992-93 season,
thereported angler catch of adult steelhead in the Big Sur included one 79 cm female and
several 56 cm fish (M. Fitzsmmons, CDFG, pers. comm. of 13 March 1993).

Recent study of juvenile steelhead habitat usein thelower Big Sur River showsthat
the entire area, from the lagoon to the gor ge, remains highly functional for steelhead
production (R. G. Titus, CDFG, unpubl. data of 1992-1994). Prdiminary analysis suggests
that most juvenilesleave the stream after only oneyear of rearing, and that thereisa
relatively small proportion of mainstem fish that appearsto beresident rainbow trout.
Most mainstem trout areinfested with encysted metacer caria of the monogenetic
trematode, Neascus, a condition commonly referred to as“black spot disease’.

Resident rainbows ar e till abundant abovethe barrier fallsin the gorge, and these
fish too have black spot disease (C. Carpanzano, U.S. Forest Service, unpubl. letter of 24
September 1993). Some of these trout may be juvenile steelhead, but it isnot clear if adult
steelhead are still ableto negotiate the barrier falls.

STATUS: Overall, theBig Sur River continuesto support a healthy steelhead population,
onethat Nehlsen et al. (1991) classified asa stock of special concern.

Juan Higuera Creek
Juan Higuera Creek isthelargest perennial tributary to the lower Big Sur River.

The CDFG surveyed the creek on 8 August 1961. Steelhead spawning areas were lacking

as stream substrate materials wer e cemented by calcium carbonate precipitates. Rearing
habitat in the form of pools and cover also appeared limited. Several potential barriersto
upstream movement of adult steelhead wereidentified. Two small pipe diversionsremoved
water from the stream. No fish were seen during the survey although local residents
reported that each small pool in the stream supported one catchable size (15-20 cm long)
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juvenile steelhead/rainbow trout. Adult steelhead reportedly migrated into Juan Higuera
Creek during high flow periodsin winter (R. L. Moore, CDFG, unpubl. draft memo. of
August 1960).

Anocther long-time streamside resident and landowner corroborated historical
presence of adult steelhead in Juan Higuera Creek (K. Wright for D. Fee, Big Sur, CA,
pers. comm. of 4 February 1994). Steelhead were seen and captured in the creek until
1972, when the combined effects of an updopefire and heavy flooding washed out the road
crossing near the creek mouth. A culvert was subsequently installed which then created at
least a partial barrier to upstream migrating adult steelhead.

Recent study of juvenile steelhead habitat usein the lower Big Sur River reveals
that Juan Higuera Creek is still well-populated with juvenile steelhead/rainbow trout (R.
G. Titus, CDFG, unpubl. data of 1992-94). Preliminary analysis of population structure
suggests that lower Juan Higuera Creek is populated by a mixture of juvenile steelhead
and resident rainbow trout, as evidenced by a relatively high proportion of age O+ fish.
What isnot clear iswhether steelhead actually spawn in the creek and their progeny rear
there, or if juvenile steelhead migrateinto the creek from the Big Sur River. The
population in upper Juan Higuera Creek is much more sparsein comparison, and clearly
characterized by a higher proportion of larger, older individuals, including matur e adults,

suggesting aresident rainbow trout population segment.

Post Creek
Post Creek entersthelower Big Sur River within Pfeiffer Big Sur State Park.

Shapovalov (1940a) described the creek as“an inconsequential stream that isreported to
go completely or nearly dry each summer”, in his consideration of potential hatchery sites
in the park and vicinity. In contrast, Rischbieter (1990d) noted the creek asan historically
perennial stream, and when surveyed by the CDFG in 1980, the creek wasidentified asan
important spawning and rearing area for steelhead. At that time, only the lowermost 275

m of the creek wer e accessible to steelhead because of an impassable logjam. The stream
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habitat consisted primarily of small poolsand low gradient riffles. The calculated juvenile
steelhead abundance for this area was >1,000 fish, or >365 trout/100 m of stream.

The stream habitat at Post Creek has degraded significantly in recent years
(Rischbieter 1990d). In 1986, a landslide occurred about 335 m above the creek mouth
which introduced a large amount of sediment into the lower creek. The sediment filled in
pools and covered spawning gravels. Thelower creek went dry during the summer—fall
period of the drought years 1988 and 1989. Apparently, drought effects wer e exacer bated
by water withdrawal by the Ventana I nn and other upstream water users. Rischbieter
(1990d) concluded that these conditions precluded steelhead use of the creek, and no fish
were seen during a brief survey of the lower creek on 18 September 1992 (R. G. Titus,
Univ. Calif., Berkeley, unpubl. field notes).

Adult steelhead spawned in lower Post Creek during the wet winter of 1992-93, and
steelhead fry were seen in the creek, above the upper road crossing in the campground, on
10 June 1993 (R. G. Titus, CDFG, unpubl. memo. of 12 August 1993). On 9 July 1993, a 64
m long section, from the upper road crossing to thefirst foot trail crossing upstream, was
sampled by dectrofishing. Juvenile steelhead abundance was estimated using the two-pass
removal method. The estimated abundance of age 0+ steelhead was about 35 fish (54
fish/100 m), and that of age 1+ steelhead was 2 fish (3 fish/100 m). Age 0+ fish comprised
about 94% of the steelhead catch. The mean (x SD) length of age 0+ steelhead was 55 +
12 mm TL (n = 34), and the two age 1+ fish were 101 and 137 mm TL. Age O+ steelhead
also occurred between the upper road crossing and the creek mouth, but no fish were
found in the 50+ m of stream spot-checked immediately above thefoot trail crossing.
Several potential migration barriersfor adult steelhead still exist in lower Post Creek,
including the support structurefor the foot trail crossing mentioned above, and several
logjamsthat have accumulated large volumes of sediment and gravel. Post Creek has
probably supported mor e extensive steelhead spawning and rearing, as current poor

conditionsfor steelhead production appear to be the product of logging effects and water
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diversion. It isnot known if resident rainbow trout persist in the upper creek area.

Bixby Creek Drainage
Bixby Creek isa small, spring-fed perennial stream tributary to the Pacific Ocean.

It was surveyed in itsentirety (8 km) by the CDFG during 28 June-17 August 1976. The
stream contained high quality spawning and rearing habitats for steelhead. About 25
logjams and snags existed in the survey area, but they apparently did not impede upstream
migration of adult steelhead asjuvenileswere found at each of seven electrofishing stations,
from the mouth to the headwaters. Juvenile steelhead abundance was estimated at six
stations using thetwo-passremoval method. Mean (x SD) density was 112 + 42 trout/100
m (range, 52-163 trout/100 m). Thetrout ranged in sizefrom <3 cm FL t030.4cm FL ;
thus, potentially several age-classes were present but no details wer e given regarding
population structure. No records wer e discovered regarding steelhead use of the Bixby
Creek headwater tributaries, Mill and Turner creeks, nor itslargest tributary, Sierra
Creek.

Carmel River Drainage
In 1965, the CDFG estimated the annual steelhead spawning run in the Carmel

River at about 1,650 fish, based on the observations of local field per sonnel (California
Department of Fish and Game 1965).

The CDFG filesand other material on the Carmel River are currently being
reviewed asthebasisfor thisaccount. Included isthelong-term study summarized by
Snider (1983); the assessment report of Dettman and Kelley (1986) and other reportsby D.
W. Keley & Associates; and Kyle Murphy’s 1992 survey report of the Carmel River
tributary, San Clemente Creek. Nehlsen et al. (1991) listed the Carmel River steelhead
stock asbeing at a high risk of extinction. The declinein this population istheresult of
blocked access to historic spawning and rearing ar eas upstream of dams, and extensive

water diversion.
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Doud Creek Drainage
No juvenile steelhead/rainbow trout were found in lower Doud Creek when spot-

sampled with adip net on 18 October 1989 (Rischbieter 1990b). Although perennial, this
stream may simply be too small for steelhead use.

Garrapata Creek Drainage
Although a known steelhead stream, no early records wer e discovered regarding the

wild steelhead population in Garrapata Creek. In early 1966, rainbow trout in a privatey
owned hatchery on the creek were diagnosed with whirling disease, which is caused by the
protozoan, Myxosoma cerebralis. Evidently, the disease spread into the creek itself as
uninfected fish placed in the creek becameinfected. Follow up studieswere curtailed due
to personnel constraintsand it is generally unknown whether thewild steelhead stock was
affected by the disease. However, in connection with permitting of a new trout farm on the
creek in 1975, there was no evidence of whirling disease in test fish held in Garrapata
Creek water on thefarm property.

Considerable development occurred in the Garrapata Creek drainage during the
1980’ s for which therewas great concern regarding impacts on fish and wildlife resour ces.
The CDFG surveyed the stream in February 1990, from the mouth to the headwaters, for a
distance of about 11 km. The survey report indicated that Garrapata Creek had perennial
stream flow. Several barrierswereidentified which were created by landdlides, logjams,
and falls/chutes, thelatter of which included a 9 m waterfall. Many barrierswerejudged
to fully block upstream movement of adult steelhead. Several diversionswereidentified,
two of which led water to trout ponds. Therewas an abundance of suitable spawning
gravelsin the upper stream, which wereinaccessible to steelhead dueto the 9 m fall.
Sampling for resident rainbow trout was not conducted there. The lower reaches of the
stream contained some spawning rifflesand wererelatively free of barriers. Rearing
habitat for juvenile steelhead/rainbow trout was of highest quality in the inaccessible,

upper stream area. Sedimentation of decomposed granite was a pollution problem
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throughout much of the stream, filling in pools and cementing spawning gravels. Barriers
wer e also formed by granitic sand being trapped behind stream obstructions. Juvenile
steelhead abundance was estimated, by electr ofishing and the mark-and-recapture method,
in three 46 m reachesin the lower and middle main stem, and one 46 m reach in the
Garrapata Creek tributary, Wildcat Canyon Creek. Densitiesin themain stem, from
downstream to upstream, were 26.0, 1.0, and 13.3 trout/46 m, and only 1 trout/46 min
Wildcat Canyon Creek. The corresponding mean fork lengths (range) were 107.2 mm (81—
191 mm), 163 mm, and 79.7 mm (50-164 mm), respectively, in Garrapata Creek, and 104
mm in Wildcat Canyon. Overall, sedimentation, dueto logging and improper road
grading, was identified asthe primary factor limiting steelhead production in the
Garrapata Creek drainage.

Wildcat Canyon Creek
Sedimentation was formally identified as a problem in Wildcat Canyon Creek by

the CDFG as early as 1964, through benthic invertebrate sampling and instream rainbow
trout bioassays (M. L. Johnson, CDFG, unpubl. filereport of 28 May 1964). When
surveyed briefly by the CDFG in February 1981, the stream was not regarded asa
probable salmonid production area, and in December 1988, the mean substrate
composition, determined from three samples at one site by sieving sediment through 22.6,
7.95, 2.79, and 0.85 mm screens, was 19%, 8%, 11%, 26%, and 36% (<0.85 mm particles),
respectively. The CDFG collected only one juvenile steelhead in a 46 m reach of the creek,
by dectrofishing in February 1990 (see Garrapata Creek, above).

Granite Canyon Creek Drainage
Granite Canyon Creek has evidently not been populated by steelhead within recent

geological history. The CDFG conducted a cursory barrier survey of the stream on 27
February 1981 and found a 4.5 m waterfall at the creek mouth. The presence or absence of
resident rainbow trout above the fall was apparently not investigated.
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Kirk Creek Drainage
TheU.S. Forest Service surveyed Kirk Creek on 13 July 1981, and found that a4 m

waterfall, located about 1.2 km above the creek mouth at the Pacific Ocean, would block
the upstream migration of steelhead beyond that point. Thisvery small stream had low to
intermittent flow, a high gradient, lacked pools, and overall seemed underdimensioned for
steelhead use. Indeed, no fish were observed between the mouth and thewaterfall. The
presence or absence of resident rainbow trout above the waterfall was appar ently not
investigated.

Limekiln Creek Drainage
Themain stem of Limekiln Creek isjoined by the tributaries, West Fork Limekiln

and Hare Canyon creeks, within 0.8 km from its mouth at the Pacific Ocean. Steelhead
only have accessto the lowermost portions of each stream because of natural barriers. The
most notable barrier isa~20 m waterfall on Limekiln Creek, situated <0.8 km upstream
from its confluence with the tributaries. Because of these natural restrictions on steehead
access within recent geological history, the limited availableinformation on thesethree
streamsis presented compositely.

The entire portion of the lower drainage accessible to steelhead was surveyed by the
CDFG on 28 August 1961 and 8 September 1961. Spawning ar eas wer e noticeably lacking
because of the cementing effect of calcium carbonate precipitates. The stream provided
high quality rearing habitat, in the form of poolsand cover. Juvenile steelhead/rainbow
trout, 7.5-10 cm in length, were very scarce; the lack of suitable spawning gravel was
attributed asthe main limiting factor. Seasonally intensefishing pressure may have also
contributed to the apparently low juvenile abundance. No past stocking of
steelhead/rainbow trout was known.

However, the Limekiln drainage wasincluded in the CDFG's attempt to develop
brown trout fisheriesin Monterey County during the 1950'sand 1960’s. For example, on 8
May 1962, 3,000 brown trout fingerlingswere planted in Limekiln Creek below the
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waterfall barrier; 3,000 in the West Fork Limekiln Creek above barriersto adult steelhead
migration; and 6,000 in Hare Canyon Creek, above steelhead migration barriers (CDFG,
unpubl. field notes of 8 May 1962). A few 10-15 cm long rainbow trout were observed in
Hare Canyon Creek where, asbelow the barriers, the stream substrate was calcified and
only occasional beds of |0ose pea-size gravel were available for spawning. Both upper
Limekiln and Hare Canyon creeks, above steelhead barriers, were stocked with an
additional 600 brown trout fingerlings each on 23 June 1963 (M. L. Johnson, CDFG,
unpubl. memo. of 17 July 1963).

Survival from these plants was apparently low as only 10 brown trout were
captured by hook-and-line and hand braille when the Limekiln Creek drainage was
sampled during 1-2 September 1963 (M. L. Johnson, CDFG, unpubl. memo. of 14 October
1963). In contrast, the same sampling effort produced 69 juvenile steelhead/rainbow trout,
ranging in length from about 5 to 25 cm.

TheU.S. Forest Service surveyed Hare Canyon Creek on 17 October 1981, from the
L os Padres National Forest boundary in the lower creek areato 3.2 km upstream. The
condition of the stream seemed much thesame asin earlier surveys. Few juvenile
steelhead/rainbow trout were seen. Thedensity of trout, 2.5-15 cm long (mean, 10 cm),
was visually estimated at about 20 fish/100 m.

Little Sur River Drainage
ThelLittle Sur River drainageis probably the most productive steelhead river south

of San Francisco Bay at thistime. Thelower drainage area is private property, whilethe
headwater s are on public lands that lack roads and trails, primarily the L os Padres
National Forest. Lack of access has kept most of the Little Sur drainagein arelatively
pristine state.

In 1965, the CDFG estimated the annual steelhead spawning run in the Little Sur
River at about 500 fish, based on the observations of local field personnd (California
Department of Fish and Game 1965).
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On 4 August 1988, the CDFG made two eectr ofishing passes through a 58 m reach
of theLittle Sur River to estimate juvenile steelhead abundance with the Seber and Le
Cren method. Abundance (x SD) wasestimated at 28+ 8trout, or adensity of 49+ 14
trout/100 m. These fish were 50 mm to 50-148 mm in length (mean + SD =78+ 29 mm; n
= 22), with the catch dominated by young-of-the-year.

Nehlsen et al. (1991) classified the Little Sur River steelhead population asa stock of

special concern.

Malpaso Creek Drainage
Malpaso Creek isabout 7 km long, the middle third of which isincluded in

Garrapata State Park. Rischbieter (1990b) surveyed the stream within the park on 4 April
1989. Pools provided adequaterearing habitat for juvenile steelhead/rainbow trout. Two
steelhead migration barrierswereidentified: a 1.2 m high diversion dam at the
downstream park boundary, and a 2 m fall created by a logjam about 46 m below the
diversion dam. Trout eectrofished in the park were assumed to beresident rainbows.
These fish were 58-185 mm in length (mean £ SD =102+ 31 mm; n = 15), and apparently
represented several age classes, including adults. The presence or absence of juvenile
steelhead below the barrierswas not investigated.

Resident rainbow trout were also sampled above the diversion dam on 22 August
1990 (D. C. Rischbieter, California Department of Parks and Recreation, unpubl. data).
Three electrofishing passes wer e made through a reach which produced a catch of 19 trout.
Thesefish were 35-102 mm in length (mean £ SD =47+ 15mm). In contrast to the 1989
sample, young-of-the-year were present and dominated the catch.

Theoriginal source of therainbow trout in Malpaso Creek isunclear. Asin many
of these small, Big Sur coastal streamswith barriersthat currently limit or block steehead
access, it isnot known if resident rainbow trout above barriers arewhat remain of apre-
barrier steelhead colonization or if they aretheresult of an undocumented fish transfer by
humans. Malpaso Creek was reportedly stocked with juvenile steelhead/rainbow trout
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from nearby San Jose Creek by Walter Victorine, whose family had aranch locally (J. G.
Williams, CDFG, unpubl. |etter of 16 June 1994).

McWay Creek Drainage
McWay Creek, a small steep-gradient perennial stream, has evidently not been

populated by steelhead within recent geological history because of a 12 m waterfall at the
creek mouth. Resident rainbow trout werereported in the creek aslate as 1984, but none
was captured thereduring a brief eectrofishing survey on 5 April 1989 (Rischbieter
1990c). The Rat Creek wildfirein 1985 and subsequent heavy storms during thewinter of
1985-86 may have extirpated thetrout, or nearly so. Asof 1989, the drainage had

appar ently recovered from these perturbations, which would allow for the re-expansion or

reintroduction of the species.

Mill Creek Drainage
Mill Creek, a small, high-gradient perennial stream, was surveyed by the CDFG on

20 July 1961, from the mouth to headwater forks. Spawning gravels were covered with
coar se sand, due at least in part to the effects of previouslogging and road building in the
drainage. Poolswere also silted, especially in the lower creek. The mainstem creek had
only one partial barrier to upstream migration of adult steelhead created by a log; accessto
the headwater forkswas limited by natural bedrock falls. Therewasonly one small
domestic water diversion in the lower creek.

Despite the siltation problem in the drainage, at least two consecutive year -classes of
juvenile steelhead/rainbow trout wer e observed during this survey: 5.0-10.0 cm long trout
wer e moder ately abundant, while those 15 cm long wer e scarce. Visually-estimated
abundanceswerevery low in themid and upper sections of the creek, 1-2 trout/100 m, but
much greater in the lower creek, 33-66 trout/100 m. Local residentsreported that only a
few adult steelhead ascended the stream during the 1960-61 spawning season, and that

juvenile steelhead/rainbow trout were lightly fished because the maximum length reached
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wasonly 12.5-15.0 cm. Several limits of these small fish were apparently caught from the
middle section of Mill Creek during the 1962 trout season (CDFG, unpubl. field note of 19
November 1962).

By 1977, gravelsin the mid-section of Mill Creek, above the confluencewith Lion
Creek, were cemented by calcium carbonate precipitates (B. Graham, CDFG, unpubl.
memo. of 4 March 1977). This condition was seen from the mouth to headwater swhen the
creek was surveyed by the U.S. Forest Service on 18 September 1981. Siltation was
apparently less of a problem than in 1961 when the CDFG surveyed the stream (c.f. above).
Therewas one partial migration barrier in thelower creek area created by alog and
debris. Juvenile steelhead/rainbow trout were 2.5-15 cm long (mean ~ 7.5 cm), and
occurred at low visually-estimated densities of 7-13 trout/100 m. Thelow trout abundance
was attributed to poor substrate quality for spawning and invertebrate food production.
The survey report indicated that brown trout had been planted in Mill Creek in 1961, but
appar ently a population was not established.

Partington Creek Drainage
Partington Creek, a steep-gradient perennial stream along the Big Sur coast, was

surveyed by the CDFG in 1972.

The California Department of Parks and Recreation (CDPR) spot sampled
Partington Creek, both upstream and downstream of Highway 1, by use of electrofishing
on 5 April 1989 (Rischbieter 1990c). Juvenile steelhead/rainbow trout were captured at all
of three sites. Compositely, thesefish averaged (+ SD) about 11+ 3 cm SL and ranged
from about 6 to 20 cm SL (n = 40). Because the sampling effort was biased toward pools,
larger fish may have been proportionately overrepresented in the catch. Trout captured
above a 1.8 m debris dam, upstream from Highway 1, were most likely resident rainbow
trout. The sample collected from three poolsimmediately above the creek mouth may have
also contained steelhead progeny, since steelhead appar ently have accessto the lower

stream.
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Juvenile steelhead/rainbow trout were observed in lower Partington Creek on 30
August 1993 (R. G. Titus, CDFG, pers. obs.).

Plaskett Creek Drainage
Littleisknown about steelhead in Plaskett Creek, a small perennial stream. The

U.S. Forest Service surveyed lower Plaskett Creek on 15 July 1981. Riffleswere abundant
but poolswerefew, small, and shallow. Cattlewere causing streamside vegetation loss,
erosion, and organic pollution, and were thus considered a major threat to the stream
habitat and trout population. Water was diverted from the creek for domestic use.
Juvenile steelhead/rainbow trout were 2.5-18.0 cm in length (mean ~ 7.5 cm), and
occurred at alow visually-estimated density of 16 trout/100 m.

The CDFG recognized Plaskett Creek as a viable steelhead stream in 1991 when it
denied an application for private stocking of rainbow trout in the creek (B. Hunter, CDFG,
unpubl. letter of 15 July 1991). The denial was based on the premise of maintaining the
genetic integrity of the native steelhead.

Prewitt Creek Drainage
The CDFG surveyed the lowermost 5.6 km of Prewitt Creek on 24 July 1961. A

series of natural bedrock falls and logjams limited steehead access beyond the junction of
the headwater forks, about 2 km upstream from the mouth. Spawning and rearing
habitatsfor steelhead/rainbow trout werelacking in the high-gradient upper creek, as
therewasvery little gravel and only small, shallow, cascading pools. Spawning gravels
were also very limited in the lower creek, but poolswererelatively better developed and
thus more suitable for steelhead rearing during low flow periods. Water was diverted from
the South Fork Prewitt Creek. Cattle grazed the area downstream from Highway 1, but no
grazing impacts wer e noted.

Thevisually-estimated density of juvenile steelhead in the lowermost creek area was
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39 trout/100 m. Most fish were young-of-the-year, 7.5-10.0 cm in length; age 1+ trout, >
12,5 cmin length, were scarce. Few trout were seen in the upper creek. Local residents
reported good fishing for juvenile steelhead/rainbow trout, 15.0-17.5 cmin length, for a
short period following the opening of fishing in the spring. Fishingwas also reportedly
good for adult steelhead during “ good steelhead years’, presumably meaning in high
precipitation years.

On 8 May 1962, 6,000 brown trout fingerlings were planted in Prewitt Creek, in the
headwater s above the steelhead barrier area described above (CDFG, unpubl. field note of
8 May 1962). Many juvenile steelhead/rainbow trout, mostly 2.5-5.0 cm in length, were
observed in the lower creek area, below the barriers; few juveniles wer e seen between the
barriersand the headwater forks, and nonein theforks.

Survival of brown trout planted in 1962 was appar ently low as none was captured
by hook-and-line or hand braille when the creek was sampled during 1-2 September 1963
to evaluatetheplant (M. L. Johnson, CDFG, unpubl. memo. of 14 October 1963).
However, juvenile steelhead/rainbow trout were caught, ranging in length from 5to 15 cm.

TheU.S. Forest Service surveyed thelowermost 4.8 km of Prewitt Creek on 16 July
1981. Thecondition of the stream and its use by steelhead seemed to be much the same as
when surveyed by the CDFG in 1961 (see above), with one notable exception. Cattle
grazing in the area downstream from Highway 1 was causing streamside vegetation loss,
erosion, and organic pollution, and was thus considered a major threat to habitat quality
and steelhead production in thelower creek. The estimated average density of juvenile
steelhead/rainbow trout ranged from 49 trout/100 m in the lower creek, to 39 trout/100 m
in the mid-section, to 33 trout/100 m in the headwater south fork. Overall, thetrout were
visually-estimated at 2.5-20.0 cm in length, and averaged 10.0-12.5 cm among sections.

Rocky Creek Drainage
No detailed historical information was discover ed regarding the steelhead

population in Rocky Creek, a small, perennial stream with a cobble and boulder dominated
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substrate. Therewas mention in a CDFG document of steelhead migrating up Rocky
Creek to spawn following sufficient rainfall (CDFG, unpubl. |etter of 8 November 1971).

Steelhead use of Rocky Creek iscorroborated by alocal resident who has fished and
observed the stream since the late 1940's (J. G. Williams, Carmel, CA, unpubl. letter of 16
June 1994). Threelength-frequency modes of juvenile steelhead/rainbow trout were
apparent, as observed in summer: young-of-the-year about 5 cm long in the shallow
downstream end of pools, yearling fish about 10 cm long, and a lessdistinct group at about
15 cm. Trout over 23 cm long wererare, and fish >15 cm long occurred mainly in the
larger pools. Angling for fish >13 cm long was very productive. Winter observationswere
few but adult steelhead were seen in the stream. Therewasa 1.5 m dam in the mid-creek
area from about 1930 to 1980, but this structure apparently was not a complete migration
barrier asan adult steelhead was seen upstream from it. Natural waterfallsin the upper
creek area, however, block steelhead accessto the headwaters. Resident rainbow trout
occur abovethefalls.

Although no inference could be drawn regarding the adult steelhead population
trend at Rocky Creek, the relative abundance of juvenile steelhead/rainbow trout has
dropped noticeably. Thisobserved reduction has been associated with increased water
diversion and silt input from roadsin the upper watershed. The amount and quality of
rearing habitat, especially in the form of pools, has decreased, thus exacer bating the effects
of the recent six-year (1986-87 to 1991-92) drought when stream flow fell below 3 L/s.

Dettman (1989) calculated an index of the quality and quantity of juvenile steelhead
rearing habitat in two reaches of Rocky Creek, at three stream flowsranging from 4 to 18
L/s. Therearingindex increased with increasing flow and, according to the modd, the
optimum rearing index would have been observed at someflow higher than 18 L/s. In
addition to low summer flow, the degree of cobble embeddedness from sand deposition was
also determined to bea major constraint to juvenile steelhead rearing habitat quality. The

sour ce of erosion responsible for the input of sand was not identified, but was mentioned to
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be usually associated with road construction. No actual observations of steelhead habitat

use or abundancerelativeto stream flow wereincluded in thereport.

Salinas River Drainage, Including Portions in San Luis Obispo County
Historically, steelhead have used the headwater s of the Salinas River, and the

tributariesdraining the western side of the basin (see below), for spawning and rearing.
Thelower main stem serves primarily asa migration corridor, when sufficient runoff
provides a connection to the Pacific Ocean. Barclay (1975) described briefly the
unsuitability of the valley portion of the mainstem Salinas River as spawning and rearing
habitat for juvenile steelhead, because of the sandy and silty substrate, and high water
temperature and lack of flow in summer. Although Snyder (1913) found juvenile
steelhead/rainbow trout at threelocationsin the main stem from near Salinasto Soledad,
these fish wer e probably emigrating smolts; trout found in the main channels of therivers
were*“ apt to berather poor in quality”, perhapsindicating low condition factor, and
“usually light silvery in color”, both of which aretypical smolt characteristics. Hubbs
(1947) found no steelhead at six sampling locationsin the lowermost 4.8 km of theriver on
3and 11 August 1946. Sampled habitats had muddy or sandy bottoms and semi-ponded to
sow-moving water.

Salinas Dam, which forms Santa Margarita Lake (formerly Salinas Reservoir) in
the upper Salinas River, was completed in 1942. Beforethe dam was built, adult steelhead
migrated asfar upstream as Pozo, and occasionally farther during winters of exceptionally
high rainfall (F. W. Hecker, CDFG, unpubl. field corr. of 9 May 1947). The number of
steelhead reaching the dam each year varied greatly and was apparently a positive function
of the amount of rainfall; no steelhead reached the dam during the winter of 1946-47.

Based on availableinformation, it wasimpossibleto estimate even therelative
magnitude of historical steelhead runsin the Salinas River drainage. Snyder (1913) wrote
only that “largenumbers’ of steelhead entered all the streamstributary to Monterey Bay,
including the Salinas River drainage. By the mid-1950's, adult steelhead spawning runs
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occurred irregularly and the population supported only a“ meager fishery” (Pelgen and
Fisk 1955). Asof 1965, the CDFG estimated the annual steelhead spawning run in the
Salinas drainage at little mor e than about 500 fish, based on the observations of local field
personnel (California Department of Fish and Game 1965).

Barclay (1975) found that viable rainbow trout habitat still existed in the upper
mainstem Salinas River, abovethe Highway 58 bridge.

Impoundment and diversion of surficial stream flow, groundwater pumping, and
blocked accessto perennial headwater s have caused the decline of Salinas River steelhead.
Theintegrity of the natural streambed has also been compromised by extensive extraction
of streambed materials, aswitnessed through documentation in the CDFG files. Asaresult
of these negativeimpacts, the Salinas River steelhead was classified as having a moder ate
risk of extinction by Nehlsen at al. (1991).

Arroyo Seco and Tributaries
The Arroyo Seco isthe first major spawning tributary to which steelhead have

access asthey enter the Salinas River drainage from the Pacific Ocean. Snyder (1913)
found juvenile steehead/rainbow trout in the Arroyo Seco at 3.2 km, 6.4 km, and 9.7 km
above the confluence with the Salinas River, but not at 1.6 km. He also noted observations
of carcasses of lar ge steelhead post-spawners along the Arroyo Seco.

By the 1950's, the CDFG de-emphasized steelhead management in the Arroyo Seco
and esewherein the Salinas drainage because of plansfor increased development of water
resources (Pelgen and Fisk 1955). Attemptswereinstead made to enhanceresident trout
fisheriesthrough extensive planting of both rainbow and brown trout. The brown trout
program was especially emphasized, beginning with a plant of about 3,400 nearly
catchable-size fish in September 1953 (CDFG, unpubl. fidld notes of 26 September 1953).

Creel censuses and electrofishing surveys were conducted over the yearsto evaluate
the brown trout stocking program, during which data wer e also collected on wild juvenile

steelhead/rainbow trout. For example, 1,051 juvenile steelhead/rainbow trout wer e caught
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by anglersduring 1-2 May 1954 (E. A. Best, CDFG, unpubl. intraoffice corr. of 5 May
1954). Thesefish averaged 17.0 cm (range, 8.1-29.5 cm), the majority of which werelight
and silvery in color and presumed to be hatchery fish. However, the observed coloration
also suggeststhe presence of steelhead smoltsin the catch, and appropriately so considering
thetime of year. Darkly colored fish with a prominent red lateral stripewereregarded as
wild rainbow trout; some of thesefish were gravid females.

The CDFG dlectrofished two 76 m sections of the Arroyo Seco on 4 November 1954
(E. A. Best, CDFG, unpubl. intraoffice corr. of 22 November 1954). In a section at Santa
Lucia Memorial Park, 48 juvenile steelhead/rainbow trout were captured that ranged in
length from 7.9 cm to0 22.1 cm. In a section located about 1.6 km below Rooster Creek, 34
juvenile steelhead/rainbow trout were captured, 7.1 cm to 23.6 cm in length.

The CDFG surveyed about 5.5 km of the Arroyo Seco on 6 June 1957, from Santa
Lucia Memorial Park to the headwaters. A visually estimated 15% to 20% of the survey
area consisted of spawning groundsfor trout, most of which wasin thelower half of the
area. The stream was cascading and provided an abundance of high-quality rearing
habitat in theform of poolsand cover. No barriersor diversionswere observed. Both wild
juvenile steelhead/rainbow trout and planted catchable rainbow trout wer e observed and
caught on hook-and-line, with only the former ranging into the very high-gradient
headwaters. The survey report indicated that, in addition to catchable rainbow trout,
juvenile steelhead had also been planted previoudy in the Arroyo Seco, but no such records
wer e discovered.

Memoranda and field notes contained in the CDFG filesindicated that the rotary
fish screen at the Greenfield Water District’sdiversion on the Arroyo Seco was persistently
dysfunctional over theyears. Observed documentsregarding this problem ranged in dates
from 12 May 1948 to 26 April 1966. Thediversion islocated on the Arroyo Seco about 3.2
km below Santa Lucia Memorial Park. Noreliable estimates were made asto how many

juvenile steelhead/rainbow trout may have been lost annually in the diversion.
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On 30 March 1968, about 200 juvenile steelhead, 15 cm to 25 cm in length, were
rescued from the desiccating lower Arroyo Seco at the Thorne Road crossing, and released
farther upstream where presumably perennial flow occurred (R. Azbill, CDFG, unpubl.
field corr. of 5 April 1968). Steelhead continued to be mentioned in CDFG file documents
asaviablefishery resourcein the Arroyo Seco as of 1978 (M. L. Johnson, CDFG, unpubl.
letter of 17 February 1978). An estimated 300 juvenile steelhead/rainbow trout, about 7.5
cm to 15 cmin length, died in the Arroyo Seco at the Arroyo Seco Campground on 28
August 1979. Temperature stresswas believed to be the cause of death. No juvenile
steelhead were found in the lower Arroyo Seco on 13 September 1979, when several
locations wer e spot-checked by use of eectrofishing from the Greenfield Bridgeto the
Tassajara Creek confluence (S. Recknagel, CDFG, unpubl. memo. of 14 September 1979).
Hatchery rainbow trout continued to be planted in the Arroyo Seco as of 7 June 1980,
when 4,000 fish (@ 551/kg) wer e stocked in the headwater s by the Southern Monterey
County Sportsmen’s Association.

The USFS surveyed the headwater s of the Arroyo Seco during 34 November 1981,
from Indian Station to a point 6.4 km upstream. The characteristics and condition of this
portion of the stream appear ed to be much the same as when surveyed by the CDFG in
June 1957 (see above). Juvenile steelhead/rainbow trout were observed in average visually-
estimated densities of about 66 trout/100 m in the lower survey area, and about 39
trout/100 m in the upper survey area. Thefish ranged in length from about 2.5 cm to 20
cm, and averaged about 13 cm.

During 19-26 February 1983, 16 adult steelhead werelanded at or below the Thorne
Road crossing on the lower Arroyo Seco (J. Barton, CDFG, unpubl. memo. of 11 January
1984). Theroad crossing created an upstream-migration barrier for which a fish ladder
was needed. One adult, which measured about 75 cm in length, was also landed in this
area on 2 January 1984, and four more steelhead were reportedly caught in the Arroyo
Seco (M. L. Johnson, CDFG unpubl. memo. of 9 January 1984).
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The CDFG surveyed by use of electrofishing five sections of the Arroyo Seco
downstream from the Santa L ucia Memorial Park, during 8-25 September 1992 (K. D.
Murphy, CDFG, unpubl. stream survey data). Mean (x SD) section length was96+ 5m.
Juvenile steelhead/rainbow trout had section-specific mean lengths of approximately 9 to
31 cm FL, and an overall mean length of about 10+ 5cm FL (n = 83); only one fish was
>25 cm FL. Section-specific densitiesaveraged 18 + 13 trout/100 m (range, 1-38 trout/100
m), based on abundance estimates made with the three-pass depletion method.

During 26-29 August 1993, the CDFG continued its survey by eectrofishing four
mor e sections of the Arroyo Seco, thistime upstream of Santa Lucia Memorial Park (K. D.
Murphy, CDFG, unpubl. stream survey data). Mean (+ SD) section length was89+ 10 m.
Section-specific mean lengths of juvenile steelhead/rainbow trout had a small range (7-8
cm FL) as all sectionswere dominated numerically by young-of-the-year trout. The overall
mean length was about 8 £ 3 cm (n = 410), and there were no juvenile steelhead/rainbow
trout >25 cm FL. Section-specific densitiesaveraged 141 + 29 trout/100 m (range, 118-182
trout/100 m), based on abundance estimates made with the thr ee-pass depletion method.

Adult steelhead were observed in the Arroyo Seco during the 1992-93 spawning
season (J. Nelson, CDFG, pers. comm. of 17 March 1993). Thenearly eight-fold increasein
mean density of juvenile steelhead/rainbow trout between the 1992 and 1993 e ectr ofishing
surveys, with a pronounced dominance of age-0 fish, strongly suggested successful
steelhead spawning; the 1992 data were not indicative of an adult resident rainbow trout
population of the magnitude to result in such high young-of-the-year densities.

The Arroyo Seco headwater tributary, Lost Valley Creek, and itstributaries,
Higgins and Zigzag creeks, have also historically provided high quality habitat for
steelhead and rainbow trout. Nearly 10 km of L ost Valley Creek were surveyed by the
CDFG during themid-1930's. The stream substrate was dominated by gravel which
provided spawning habitat for steelhead and rainbow trout throughout the survey area.

No migration barriersor diversionswere observed. Juvenile steelhead/rainbow trout were
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present in the stream, all of which weretheresult of natural propagation as no known
stocking had occurred.

The uppermost 2.4 km of Higgins Creek were surveyed by the CDFG on 7 June
1957. This cascading portion of the stream contained high quality spawning and rearing
habitat for rainbow trout, although no fish were seen. One 4.5 m high bedrock and
boulder waterfall was located within the survey area, which may historically have limited
the upstream dispersal of steelhead/rainbow trout from below, thus accounting for their
apparent absence. No past stocking was known, although the stream was later included in
an extensive brown trout planting program that was undertaken in southern Monterey
County during the 1950’ s—early 1960's. For example, 4,160 brown trout fingerlings (@
564/kg) were planted in Higgins Creek on 27 August 1959.

CDFG personne conducted an angling survey of Higgins Creek on 17 May 1966,
from Pelon Camp to a point about 0.8 km upstream. This section was downstream from
the fishless section surveyed in 1957 (see above), and also contained suitable spawning and
rearing habitat for rainbow trout. Juvenile steelhead/rainbow trout up to about 20 cmin
length wer e captured on hook-and-line at an approximate catch rate of 1.7 trout/hr.

Y oung-of-the-year steelhead/rainbow trout were also observed.

Aspart of the same excursion, Lost Valley Creek wasfished on 18 May 1966, from
Lost Valley Camp to near the Zigzag Creek confluence. Spawning substrate may have
been limited, but rearing habitat in the form of pools and cover seemed extensive.
Compared to Higgins Creek, the abundance of juvenile steelhead/rainbow trout was
relatively high, and the catch rate on hook-and-line was about 10 trout/hr. Observed
young-of-the-year were about 2.5 cm in length, while captured trout ranged up to about 25
cm.

Themean (x SD) density of juvenile steelhead/rainbow trout in Lost Valley,
Higgins, and Zigzag creekswas 33 + 25 trout/100 m, 53 + 5 trout/100 m, and 43 trout/100
m, respectively, when sampled during 197071 as part of a survey of steelhead standing
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crops between San Francisco and San Luis Obispo (L. K. Puckett, CDFG, unpubl. memo.
of 30 December 1971). Juvenile steelhead/rainbow trout abundance was highly variable
(c.v. = 114%) throughout thisregion; densitiesin the Arroyo Seco tributarieswerewell
below the overall average of 155+ 178 trout/100 m. Trout abundance was estimated by
use of electrofishing and the two-pass depletion method in several randomly-selected 30.5
m sections per 1.6 km of stream.

The CDFG surveyed Lost Valley Creek and the Zigzag Creek system in August
1978, following the Marble Conefire (P. Chappell, CDFG, unpubl. memo. of 11 June 1979).
It wasreported that Lost Valley Creek wasin generally good condition, and that the
stream supported an excellent rainbow trout fishery. Rainbow trout were sampled by
hook-and-line, and all captured fish wereinfested with encysted metacer caria of the
monogenetic trematode, Neascus, a condition commonly referred to as“black spot disease”.
No trout were observed in the Zigzag headwater tributary, Camp Creek, nor in Zigzag
Creek itsdf until below the fourth waterfall about 0.4 km upstream from the confluence
with Lost Valley Creek. Water conditionsfor trout were noted as excellent.

Hatchery rainbow trout continued to be planted in Lost Valley Creek asof 7 June
1980, when 3,000 fish (@ 551/kg) wer e stocked by the Southern Monterey County
Sportsmen’s Association.

The Arroyo Seco headwater tributary, Tassajara Creek, and itstributary, Willow
Creek, have also historically provided high quality habitat for steelhead and rainbow trout.
Tassajara Creek, at about 0.4 km above Tassajara Hot Springs, was surveyed by the
CDFG on 29 June 1945. The survey area contained high quality spawning and rearing
habitatsfor steelhead, the latter in the form of poolsand cover. Thereport indicated that
the stream was used extensively by steelhead for natural propagation, and juvenile
steelhead wer e observed.

Willow Creek was surveyed by the CDFG in its entirety on 5 June 1957. Spawning

gravelswere scarcein the perennial, cascading stream, but rearing habitat in the form of
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pools and cover was abundant and of very high quality. A 3-m high bedrock fall, located in
the upper half of the creek, blocked upstream migration under low-flow conditions, but
may have been passable at high flows. No diversionswere seen. Juvenile
steelhead/rainbow trout wer e scar ce in abundance, but those observed ranged in length
from about 5 to 15 cm and wer e noted to be wild progeny and in good condition. Willow
Creek had been stocked with 5,000 each of juvenile steelhead and rainbow trout in 1940,
and other plants had probably been made during the late-1930's and early 1940's for
which recordswere not found.

Willow Creek was used as atest stream in the CDFG’s development of brown trout
fisheriesin Monterey County during the 1950'sand 1960’'s. Five 76-m sectionswere
sampled by use of electrofishing during 27-28 April 1963 to determinethe approximate size
and structure of thewild trout population prior to making new plants of brown trout
fingerlings (R. J. Hansen, CDFG, unpubl. memo. of 14 May 1963). All captured fish were
juvenile steelhead/rainbow trout, which had section-specific mean lengths of from 9.4 to
17.5 cm, and an overall mean length of 11.4 cm (overall range, 2.8-25.4 cm). Conservative
estimates of section-specific densities were low, and averaged 14 trout/100 m (range, 9-20
trout/100 m). Therewas no mention of smolting trout, although trout > 18 cm long
appeared to haverdatively low condition factors, which isa typical smolting
characterisitic. Alternatively, these fish may also have been post-spawners. Steelhead use
of the stream at the time of this survey appeared to belight or non-existent, asthe low
population density was mor e indicative of aresident rainbow trout population, even
assuming a high angler-harvest rate (e.g. M. L. Johnson, CDFG, unpubl. admin. report of
13 April 1964).

Following a plant of 5,000 brown trout fingerlings on 23 July 1963, the samefive test
sections of Willow Creek wer e electrofished again on 25 April 1964 (R. J. Hansen, CDFG,
unpubl. memo. of 7 May 1964). Juvenile steelhead/rainbow trout had section-specific mean
lengths of from 9.1 to 10.7 cm, and an overall mean length of 9.9 cm (overall range, 5.6—
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15.5 cm). Conservative estimates of section-specific densities averaged 24 trout/100 m
(range, 12-33 trout/100 m). The overall estimated density of juvenile steelhead/rainbow
trout in April 1965 was the sameasin April 1963, about 14 trout/100 m (M. L. Johnson,
CDFG, unpubl. memo. of 9 July 1965). This study showed that the survival of brown trout
fingerlings was low, with a correspondingly low return to the credl, and no apparent
impact on thewild steelhead/rainbow trout population.

The USFS surveyed the lower most portions of Tassajara and Willow creekson 5
November 1981, from the mouth at the Arroyo Secoto 1.2 km below Willow Springs
Campground. No significant change could be discerned in the characteristics or quality of
the streams as steelhead/rainbow trout production areas, as compared with earlier CDFG
surveys (see above). The visually-estimated density of juvenile steelhead/rainbow trout was
greater in lower Tassajara Creek (about 66 trout/100 m) than in lower Willow Creek
(about 16 trout/100 m). Thetrout were also longer on averagein Tassajara (15 cm; range,
2.5-25 cm) than in Willow Creek (10 cm; range, 2.5-15 cm).

The Arroyo Seco and itstributaries may support the only persistent remnants of
Salinas River stedhead (K. R. Anderson, CDFG, pers. comm. of 9 July 1992).

Atascadero Creek
The Salinas River tributary, Atascadero Creek in San L uis Obispo County, was

used historically by steelhead. Juvenile steelhead/rainbow trout were abundant in
Atascader o Creek when surveyed by Barclay (1975). Thecreek aswell as Atascadero

L ake, an impoundment on the creek, have been stocked with catchable rainbow trout over
the years, which indicates that the system doesindeed contain trout habitat. The Salinas

River has become an increasingly unreliable migration corridor, and the creek itself has
been altered by road/bridge construction and extraction of streambed materials, as
evidenced by documents contained in the CDFG files. The status of the Atascadero Creek
steelhead population has not been recently assessed, but steelhead use of the creek islikely
very limited by the habitat degradation that has occurred throughout the system, including
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the creek itsdlf.

Nacimiento River and Tributaries
The Nacimiento River was one of the most important spawning and rearing

tributariesfor Salinas River steelhead. Snyder (1913) found juvenile steelhead/rainbow

trout at all of three sampling stationsin the Nacimiento, from the foothill to mountainous

portions of the drainage. He also noted observations of large steelhead car casses along the
river, and that fishing for juvenile steelhead/rainbow trout was especially good in the upper
Nacimiento. Therewas apparently a“good run” of steelhead in the Nacimiento during the
winter of 1950-51 (CDFG, unpubl. field notes of 24 January 1951).

The dam forming Nacimiento Reservoir on the Nacimiento River in San Luis
Obispo County was completed in thefall of 1956, and impoundment began that winter.
Thedam islocated about 11.3 km upstream from the confluence with the Salinas River.
With construction of the dam which lacked provisionsfor fish passage, steelhead no longer
had access to historic spawning and rearing habitatsin the upstream portions of the
system.

No wild juvenile steelhead/rainbow trout were seen or captured during cursory
surveys of the upper river (above the reservoir) during 1960-61, following rotenone
treatment in 1956-57 to remove non-game fishes (M. R. Schreiber, CDFG, unpubl.
intraoffice corr. of 28 June 1960; R. N. Hinton, CDFG, unpubl. intraoffice corr. of 2
January 1962). In addition to being stocked with catchablerainbow trout, the upper
Nacimiento River wasincluded in the CDFG’s development of brown trout fisheriesin
Monterey County; for example, about 1,200 brown trout fingerlings were stocked in the
upper river on 23 June 1963 (M. L. Johnson, CDFG, unpubl. memo. of 17 July 1963).
When the upper river was fished between Redwood and ABC camps by CDFG personnel
in 1971, brown trout were captured above a 7.6-m high waterfall barrier, and rainbow
trout below (L. K. Puckett, CDFG, unpubl. memo. of 13 May 1971). Trout abundancewas

low, and low summer stream flow was mentioned as a likely limiting factor to population
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growth.

Theupper Nacimiento River within the L os Padres National Forest was surveyed by
the USFS during 2-3 September 1981. Stream flow wasinterrupted in thelower and
middle portions of the survey area, where rainbow trout oversummered in perennial pools.
Thesefish occurred in visually-estimated abundances of about 33 and 20 trout/100 m in
the lower and middle sections, respectively, and averaged about 5 cm in length (range, 2.5—
13 cm). Thus, most trout wer e young-of-the-year and natural reproduction was successful.
Stream flow was very low but continuousin the upper survey section, whererainbow trout
occurred at a visually-estimated abundance of about 39 trout/100 m, and averaged about
10 cm in length (range, 2.5-20 cm). Brown trout were again found only above the waterfall
barrier mentioned above.

The CDFG surveyed by use of electrofishing nine sections of the upper Nacimiento
within the L os Padres National Forest, during 21 July—20 August 1992 (K. D. Murphy,
CDFG, unpubl. stream survey data). Mean (+ SD) section length was98+ 8 m. Juvenile
steelhead/rainbow trout had section-specific mean lengths of approximately 8to 12 cm FL,
and an overall mean length of about 8+ 3 cm FL (n =525). Section-specific densities
averaged 59 + 66 trout/100 m (range, 0—160 trout/100 m), based on abundance estimates
made with the three-pass depletion method.

A catchablerainbow trout planting program in the lower river (below the dam) was
initiated on atrial basisin 1963 (Johnson 1966) and continued through at least 1987. One
resident rainbow trout, but no juvenile steelhead, were captured in the lower river during
January—-March 1977 (Corson and Simas 1977). The Nacimiento River was still mentioned
asaviable steelhead water in CDFG file documents dealing with environmental impacts
from 1986 and 1988. Steelhead use of the lower Nacimiento River is dependent upon the
presence of amigration corridor in the main stem Salinas River, and the current
presence/absence of steelhead is not known.

Prior to the construction of Nacimiento Reservoir, stedhead used the Nacimiento
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River tributary, Las Tablas Creek, for spawning and rearing. The creek currently flows
into one of the main arms of Nacimiento Reservoir. Las Tablas Creek was surveyed by the
CDFG initsentirety on 25 March 1966, for a distance of about 40 km. The creek
contained suitable spawning gravelsfor steelhead/rainbow trout, and rearing habitat in the
form of pools and cover, including under cut banks. Overall, the habitat wasrated highly.
No barriersor diversionswere seen. Thelower half or so of the stream was polluted with
heavy metal effluents, from both active and abandoned mines of the Buena Vista Mining
Company. Thisportion of the stream also became inter mittent during the summer.

Natur ally-propagated rainbow trout, about 7.5-30.5 cm in length, occurred in the upper
half of the stream, at a visually-estimated density of about 12 trout/100 m. Local residents
reported that rainbow trout migrated from the reservoir into the lower stream area during
spring. Thesefish either returned to the reservoir as summer approached, or died, dueto
the effects of reduced stream flow and pollution.

Old Negro Fork, a tributary in the extreme headwater s of the Nacimiento River in
Monterey County, was also recognized as a steelhead production area prior to the
construction of Nacimiento Reservoir (W. A. Evans, CDFG, unpubl. memo. of 14 June
1950). The stream was stocked with catchablerainbow trout at that time.

When surveyed by the CDFG following dam construction on 15 October 1961, the
density of juvenile steelhead/rainbow trout was very low (visually estimated at about 49
trout/100 m), and their distribution wasrestricted to below a 3-m high bedrock barrier
located about 1.6 km upstream from the confluence with the Nacimiento. Thetrout were
about 6.5-15 cm long. Other bedrock and boulder barrierswerefound in the headwaters
of the creek system. Spawning gravel may have been limited, but rearing habitat appeared
to be adequate for juvenile steelhead and young rainbow trout. The stream was observed
under very low flow conditions, following 3 yr of drought.

In addition to previous plants of catchable rainbow trout, the Old Negro Fork was
included in the CDFG’s development of brown trout fisheriesin Monterey County; for
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example, about 1,200 brown trout fingerlings wer e stocked, both above and below the falls,
on 23 June 1963 (M. L. Johnson, CDFG, unpubl. memo. of 17 July 1963).

The CDFG surveyed by use of electrofishing four sections of the Old Negro Fork,
from the Ponder osa Campground to about 1.1 km upstream, during 18 August-10
September 1992 (K. D. Murphy, CDFG, unpubl. stream survey data). Mean (x SD) section
length was 94 + 2 m. Section-specific mean lengths of juvenile steelhead/rainbow trout had
asmall range (8-9 cm FL) as all sections were dominated numerically by young-of-the-year
trout. The overall mean length wasabout 9+ 4 cm (n = 502), and therewereno juvenile
steelhead/rainbow trout >25 cm FL. Section-specific densities averaged 144 + 69 trout/100
m (range, 83-233 trout/100 m), based on abundance estimates made with the three-pass
depletion method.

The CDFG re-surveyed the same four sections of the Old Negro Fork during 3-5
August 1993 (K. D. Murphy, CDFG, unpubl. stream survey data). Mean (x SD) section
length was 95+ 4 m. Section-specific mean lengths of juvenile steehead/rainbow trout
ranged from about 8to 10 cm FL ; thus, asin 1992, all sectionswere dominated numerically
by young-of-the-year trout. The overall mean length was again about 9+ 4 cm (n = 750),
and only two juvenile steelhead/rainbow trout >25 cm FL were captured. Section-specific
densities averaged about 1.5 times greater than in 1992 (cf. above), at 217 + 57 trout/100 m
(range, 148-286 trout/100 m), based on abundance estimates made with the three-pass
depletion method.

Paso Robles Creek and Tributaries
Although spawning areas wer e observed, no juvenile steelhead or other fisheswere

seen in Paso Robles Creek during a January 1957 CDFG survey. Insufficient flow for
steelhead migration in the Salinas River was noted asa primary problem. Local residents
reported that steelhead entered the Paso Roblesdrainagein 1955 and 1957-58. 1n a CDFG
survey report from May 1960, juvenile steelhead, about 5 cm in length, occurred at an
estimated minimum density of 4-10 trout/pool. Spawning success appeared to be high, and
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rearing occurred in shaded, isolated pools as stream flow receeded in summer. The sport
fishery was minor dueto limited accessto private property, and a 69 cm steelhead was
reportedly caught on hook-and-linethe previous season. Catostomids and cyprinidswere
also present in the stream at very high densities. The stream has been altered asa result of
bridge construction, diversions, and extraction of streambed materials, and various
tributaries have been impounded. Juvenile steelhead/rainbow trout were abundant in Paso
Robles Creek when surveyed by Barclay (1975).

Jack Creek isamain tributary to Paso Robles Creek which has historically also
functioned as a steelhead spawning and rearing stream. Such mention was madein the
report of a May 1960 CDFG survey of the stream. However, no juvenile steelhead were
captured during a CDFG electrofishing survey in November 1973. It wasreported that in
the 1950’s, large numbers of steelhead spawned in this stream, but not in recent years. One
substantial migration barrier and several pumping stations were noted. Two adult
steelhead wer e captured in Jack Creek in June 1975; one measured 71 cm FL and weighed
nearly 4 kg, the other was about 41 cm in length (San Luis Obispo Telegram-Tribune, 18
June 1975). Juvenile steelhead/rainbow trout were limited in abundancein Jack Creek
when surveyed by Barclay (1975). The stream has been altered by diversions, the
construction of small reservoirs, and extraction of streambed materials, as evidenced by
documents contained in the CDFG files.

Santa Rita Creek isanother major tributary to Paso Robles Creek. It iscomprised
of flow from itsnorth and south forks. When surveyed by the CDFG in May 1960,
spawning areas wer e present in the main stem and both forks, one diversion pump wasin
operation, and no barrierswerenoted. Juvenile steelhead, 5 cm in length, were present in
the main stem and lower north fork at a density of 4-5 trout/pool. Permanent, well-shaded
pools provided summer rearing habitat. Catostomidsand cyprinidswere present in very
high densities. The dam at the Santa Rita Ranch was completed in 1965, which blocked
any potential upstream movement of steelhead spawners. By November 1973 when the
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stream was next surveyed by the CDFG, steelhead wer e unable to reach the Paso Robles
drainage because of lack of a migration corridor by way of the Salinas River. Nojuvenile
steelhead/rainbow trout were captured by use of eectrofishing, although seven other
species of fish were present. Apparently, hatchery rainbow trout wer e unsuccessfully
stocked in thereservoir at the Santa Rita Ranch for several years. Juvenile
steelhead/rainbow trout werelimited in abundance in Santa Rita Creek when surveyed by
Barclay (1975).

San Antonio River and Tributaries
The San Antonio River was one of the most important spawning and rearing

tributariesfor Salinas River steelhead. Snyder (1913) found juvenile steelhead/rainbow

trout at both of two sampling stationsin the San Antonio, near the mission and in the

mountains. He also noted that fishing for juvenile steelhead/rainbow trout was especially
good in the upper reaches of the San Antonio River system.

Rainbow trout were present in the upper San Antonio River when surveyed by the
CDFG during themid-1930's. Spawning groundswer e scattered in distribution, and the
presence of migration barrierswasnoted. Early CDFG records also showed that the San
Antonio steelhead population was supplemented with 10,000 juvenilesin each of 1931 and
1932, and 15,000 (@ 1,764/kg) from the Brookdale Hatchery in 1938. In addition, 60,000
hatchery rainbow trout wer e planted during 1930-32, and about 235,000 brown trout
during 1930-36.

Evidently, the San Antonio River was used by local CDFG personnel asan index of
the steelhead run in the Salinas River; afew steelhead entered the San Antonio during the
winter of 1949-50, but none had been seen as of late January 1951 (CDFG, unpubl. field
notes of 24 January 1951). A local resident reportedly saw four adult steelhead ascending
the stream during thewinter of 1957-58 at the Merle Ranch, near the boundary of the Los
Padres National Forest and Hunter Liggett Military Reservation, in the upper San Antonio
(S. C. Smedley, CDFG, unpubl. field notes of 4 September 1958). I1n addition, “trout
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water” was said to begin about 1.6 km upstream from that point. The CDFG had
otherwise observed that steelhead ascended the San Antonioin all years when rainfall was
sufficient to provide continuous stream flow to the Salinas River; and that resident
rainbow trout occurred in the headwaters to within about 5 km abovetheranch (W. A.
Evans, CDFG, unpubl. intraoffice. corr. of 19 November 1958).

About 8 km of thelower San Antonio downstream from Pleyto Bridge was surveyed
by the CDFG on 7 May 1959. Spawning and rearing habitats for steelhead were
nonexistent, asthe stream channel was braided, the substrate was mostly sand, and pool
development was poor. No juvenile steelhead/rainbow trout were seen. Nor were any
found on 10 May 1960 in the upper most 6.5 km of the stream contained within the Hunter
Liggett Military Reservation (M. R. Schreiber, CDFG, unpubl. intraoffice corr. of 13 May
1960).

Theresults of a CDFG survey conducted during 12—-13 September 1961 confirmed
earlier surveys, and provided a general overview of the distribution of steelhead/rainbow
trout habitat in the San Antonio system, and its use by the species. The stream was
surveyed from about 2.0 km upstream from Fresno Camp in the headwater s, downstream
to Pleyto Bridge, for atotal distance of about 74 km. Stream flow was minimal in the
headwater s, and nonexistent downstream from the Merle Ranch. Essentially, gravel, pool,
cover, and water quality conditions consider ed suitable for steelhead/rainbow trout
spawning and rearing existed only in the headwater s, upstream from the Merle Ranch. A
1.2-m high flashboard dam at theranch created a migration barrier; water was also
diverted from the stream at this point. Rainbow trout and brown trout were present in the
Fresno Camp area. In areated document, it wasreported that the owner of theMerle
ranch planted hundreds of hatchery rainbow and brown trout into the San Antonio River
annually, upstream from the flashboard dam (R. L. Moore, CDFG, unpubl. memo. of 26
October 1961).

Ason the Nacimiento and upper mainstem Salinasrivers, the San Antonio River
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was also developed for itswater resour ces, and a dam was constructed in the lower river
which began storing runoff during thewinter of 1965-66. The pattern of flow releasesfrom
the dam was not predicted to provide perennial flow conditionsin the lowermost river, and
the CDFG decided against developing a fishery downstream from the dam (R. J. Hansen,
CDFG, unpubl. memo. of 4 September 1963).

Prior to impoundment, the CDFG conducted a survey of the entire San Antonio
drainage to determine the necessity of chemical treatment to eradicate non-game fish
species. Stream surveyswere made during July—September 1965 which resulted in a
relatively detailed description of the distribution of steelhead/rainbow trout habitat and its
use by the species (M. L. Johnson, CDFG, unpubl. filereport of 10 September 1965). The
following areas lacked suitable spawning and rearing habitats, and wer e uninhabited by
juvenile steelhead/rainbow trout: the mainstem San Antonio, from the confluence with the
Salinas River upstream to the Merle Ranch; and thetributaries, Jolon Creek and Mission
Creek, with itstributary, Coleman Creek. Two tributaries, Wizard Gulch and Forest
Creek, may have supported some spawning but lacked the stream flow to provide juvenile
rearing habitat, and no fish were seen in these streams.

The lowermost mainstem tributary to contain rainbow trout was Bear Canyon
Creek, wherethese fish ranged in size from about 2.5to 12.5 cm at a visually estimated
density of about 10 trout/100 m. Themain stem upstream from the Merle Ranch contained
rainbow trout (2.5-25 cm long, @ ~82 trout/100 m), as did an unnamed headwater
tributary (2.5-20 cm long, @ ~13 trout/100 m) and the tributary, Salsipuedes Creek (7.5-15
cm long, @ ~16 trout/100 m). The North Fork San Antonio River contained rainbow trout
(2.5-20 cm long, @ ~13-16 trout/100 m) from the confluence with the main stem at the
Merle Ranch, to the headwaters. Several North Fork tributaries also supported rainbow
trout, including: Rattlesnake Creek (5-12.5 cm long, @ ~3 trout/100 m) and itstributary,
Pinal Creek (7.5-12.5 cm long, @ ~16 trout/100 m); Sycamore Creek (5-7.5 cm long, @ ~26
trout/100 m); Carrizo Creek (2.5-25 cm long, @ ~16 trout/100 m); and an unnamed
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headwater tributary (7.5-15 cm long, @ ~16 trout/100 m). The North Fork tributary,
Indians Creek, did not contain rainbow trout.

Stocking of hatchery-reared salmonidsin the San Antonio River has continued over
theyears. For example, 2,000 rainbow trout (@ 551/kg) were planted in each of the upper
and lower river on 7 June 1980.

Although the availability of steelhead spawning and rearing habitat was very
limited in the lower San Antonio River even before dam construction (see above), the
CDFG till identified steelhead as inhabitants of the San Antonio below the reservoir as of
1981 (R. Benthin, CDFG, unpubl. letter of 4 March 1981). Presumably, it was assumed
that steelhead still entered the lower river from the Salinas when runoff was sufficient to
provide a continuous migration corridor. However, lack of accessto historic spawning and
rearing habitatsin the perennial headwaters greatly limits steelhead use of the San Antonio

River.

Santa Margarita Creek and Tributaries
Juvenile steelhead/rainbow trout wer e abundant in Santa Margarita Creek when

surveyed by Barclay (1975).

Juvenile steelhead/rainbow trout were present in the perennial Santa Margarita
Creek tributary, Tassajara Creek, when surveyed by the CDFG during themid-1930's. A
lack of suitable spawning areas may have been a limiting factor for steelhead production.
Asof 1951, afew steelhead till entered Tassajara Creek when stream flow was sufficient
(W. A. Evans, CDFG, unpubl. field notes of 5 April 1951). Juvenile steelhead/rainbow

trout were abundant in Tassajara Creek when surveyed by Barclay (1975).

The Tassajara Creek steelhead population was supplemented with 10,000 juveniles
in 1932, 8,000 in 1933, and 5,000 (@ 1,728/kg) from the Brookdale Hatchery on 29 June
1938.

Juvenile steelhead were present in the perennial Santa Margarita Creek tributary,
Trout Creek, when surveyed by the CDFG during themid-1930's. Spawning areaswere
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common in the lower portion of the 6.4 km long stream, and scattered in the upper portion.
No diversions or migration barrierswere observed. Trout Creek was apparently regarded
by local anglers as one of the best trout streamsin San Luis Obispo County, although the
surveyer thought that steelhead production waslimited by a lack of flow and heavy fishing
pressure.

Early CDFG stocking records showed that the Trout Creek steelhead population
was supplemented with plants of 16,000 juvenilesin 1933, and 5,000 (@ 1,728/kg) from the
Brookdale Hatchery on 29 June 1938. Some 4,000 hatchery-reared rainbow trout were
planted in 1932, and a total of 21,000 brown trout during 1932-1936.

Salmon Creek Drainage
Salmon Creek isthe southernmost steelhead stream in Monterey County. Itisa

very high gradient creek in which a 30 m high waterfall, about 1.6 km upstream from the
mouth, marksthe upper limit for steelhead access (CDFG, unpubl. field note of 7 February
1961). The CDFG surveyed the lowermost 5.6 km of Salmon Creek during 34 August
1961. Theapproximate stream flow under late-summer conditionswas strikingly low: the
average at two stationsin the upper creek was about 0.6 L/s. Spawning habitat in the
lower creek for steelhead wasvery limited; the availability for resident rainbow trout
abovethebarrier fallswas generally greater. Despite the exceptionally low flow conditions,
summer rearing habitat for juvenile steelhead/rainbow trout was apparently adequate as
the high stream gradient and bedrock substrate resulted in the formation of many pools
with boulder cover. Therewasonly one small diversion of water, from the upper creek to
the Salmon Creek Ranger Station. Thereweretwo partial bedrock barriersto steelhead
migration below thefalls, and both partial and complete barriersto resident rainbow trout
movement above the falls. Rainbow trout in the upper creek were mostly about 2.5-15.0
cmin length (mean ~ 5.0 cm), and occurred at a high visually-estimated density in one
reach of about 230 trout/100 m. In thelower creek, juvenile steehead/rainbow trout were
2.5-15.0 cm in length (mostly 5.0-10.0 cm) and the visually-estimated density from one pool
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count was about 178 trout/100 m. Fishing pressurewas heavy in the lower creek during
the beginning of the trout season in spring.

Salmon Creek wasincluded in the CDFG’ s attempt to develop brown trout fisheries
in Monterey County during the 1950’'sand 1960's. On 9 May 1962, 6,000 brown trout
fingerlings were planted in the upper creek near the Spruce Creek Camp (CDFG, unpubl.
field note of 9 May 1962). Conditionsfor trout were generally favorable asdescribed in the
1961 CDFG survey, and many 10-15 cm long rainbow trout were observed. Another 600
brown trout fingerlingswere planted in upper Salmon Creek on 23 June 1963. Neither of
these plants was evaluated for their success, although brown trout survival in nearby
streamswas very low (M. L. Johnson, CDFG, unpubl. memo. of 14 October 1963).

Salmon Creek, along with Alder, Mill, Plaskett, and Prewitt creeks, isparticularly
interesting in that it seemsto represent thelower dimensional threshold for drainages that
can be utilized by steelhead along the steep Big Sur Coast.

San Jose Creek Drainage
San Jose Creek was surveyed by the CDFG in July-August 1962, from the mouth to

the creek source, for a distance of about 13 km. A 2.4 m bedrock waterfall formed a partial
migration barrier to steelhead, about 2.4 km from the mouth. In addition, a complete
barrier wasformed by a 6—7.5 m high earthfill dam, located another 2.4 km above the
waterfall. Much of the stream bottom consisted of sand, but there wer e scatter ed beds of
suitable spawning gravelsfor steelhead below the dam, and for resident rainbow trout
abovethe dam. Rearing habitat for juvenile steelhead was adequate. Two small diversions
werenoted. Thelocal warden estimated the annual run of adult steelhead at 50-100 fish.
Resident rainbow trout densitieswerevery low in the 8 km of stream above the dam; only
two 12.5-15 cm fish were seen. In the 2.4 km section between the dam and waterfall, the
density of 5-18 cm trout was about 30 fish/km. O. mykiss density was highest in the 1.6 km
of flowing stream below the waterfall, where there were about 110 fish/km, 5-15cm in
length. O. mykissin themiddleand lower sections averaged 5-10 cmin length. In
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summary, reproduction and juvenilerecruitment wer e successful in the creek sections
accessibleto steelhead. Thelow density of resident rainbow trout in the section above the
dam was attributed to two successive years of nearly complete desiccation in that portion of
the stream. These observationswerein stark contrast to a 1961 CDFG document which
stated that San Jose Creek was“ of little useto fishlife’ with regard to a proposed highway
bridge replacement project (R. L. Jones, CDFG, unpubl. interdep. comm. of 29 June 1961).

In September 1962, the CDFG also made observations of several tributariesto San
Jose Creek, and the following conclusions were made. Seneca Creek, Van Winkler Creek,
and several small unnamed tributarieswere judged to have low potential for O. mykiss
production dueto their steep gradient and intermittent flow. The North Fork San Jose
Creek reportedly had limited salmonid production potential. Observationswere also made
of Williams Canyon Creek, thereport of which isincluded below.

When San Jose Creek was surveyed again by the CDFG in May 1963, siltation of the
stream bottom had intensified due to runoff from heavy winter and spring storms. The
quality and quantity of both spawning and rearing habitat werereduced. No fish were
observed above the waterfall, although several 15 cm juvenile steelhead wer e seen
attempting to passthefalls.

Asof August 1979, the earthfill dam had been temporarily removed to extract
accumulated sediment. The damsitewas now passableto steelhead and juvenileswere
observed in pools upstream from that point. San Jose Creek has apparently not been
surveyed in recent years. However, in thereport of a 1990 survey of Williams Canyon
Creek (see below), it was mentioned that the creek had not reached the ocean during the
drought that had begun in water year 1986-87, thus precluding steelhead migrationsto and

from the Pacific Ocean.

Williams Canyon Creek
When observed by the CDFG in September 1962, Williams Canyon Creek had

perennial flow, and although none was seen during this survey, the local warden reported
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trout to 1.6 km abovethe mouth. The stream had limited spawning gravels and was
heavily silted dueto logging activities prior to 1900.

The CDFG surveyed Williams Canyon Creek in February and April 1990, from the
confluence with San Jose Creek to the headwater s (F. Roddy, CDFG, unpubl. memo. of 30
April 1990). Generally, the creek was heavily silted, and consequently, no suitable
spawning areas wer e observed. Poolswerealso filled in with sand. In asingle 46 m reach
in thelower creek, only two O. mykisswere captured by electrofishing. Lengthsand
weightswere 149 and 170 mm FL, and 40 g and 60 g, respectively. Several partial and
complete migration barrierswereidentified, created by logjamsand culverts. In addition
to diltation, the observed low abundance of O. mykisswas attributed to several successive
years of drought. It wasnoted that, during the drought, San Jose Creek had not reached
the ocean, thus precluding both adult and juvenile steelhead migrations.

Soberanes Creek Drainage
Thevery small yet perennial Soberanes Creek has not been accessible to steehead

within recent geological history dueto a 2.4 m waterfall at the mouth. The stream may also
be unsuitable habitat for resident rainbow trout, as none was found when the lower most
3.2 km of the creek were spot-sampled with a dip net and electrofisher on 4 April 1989
(Rischbieter 1990b).

Soda Springs Creek Drainage
Thelowermost 1.6 km of Soda Springs Creek were surveyed by the U.S. Forest

Serviceon 17 September 1981. The creek was described asa very small, rocky, high
gradient stream with poor riffleand pool development and little summer flow (~1.5L/s
during thissurvey). Therewasa3 m fall just above the Highway 1 crossing which created
a complete barrier for upstream migrating steelhead. No fisheswere present in the stream
and, overall, Soda Springs Creek may simply be too small for steelhead use.
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Vicente Creek Drainage
The CDFG surveyed lower Vicente Creek on 7 September 1961. The stream was

described as small and rugged. The creek had evidently not been populated by steelhead
within recent geological history, because of an impassable bedrock fall near the mouth.
However, resident rainbow trout were observed in pools beneath the Highway 1 bridge. A
local resident reported that the trout population in the creek was small, and that the fish
caught were seldom >15 cm in length. The stream was privately owned and closed to

public access.

Villa Creek Drainage
Villa Creek isa small, rocky, high gradient stream that has evidently not been

populated by steelhead within recent geological history. A CDFG survey of the lower most
5.6 km of the creek on 4 August 1961 revealed the presence of a series of bedrock and
logjam barriers, beginning near the mouth, which blocked steelhead access. No fish were
seen in the lower most third of the creek, nor in the extreme headwaters. The mid-portion
of the stream was populated by resident rainbow trout, 5.0 —15.0 cm in length, at a visually-
estimated density of about 230 trout/100 m. Spawning areaswere very limited, but rearing
habitat in the form of pools and cover seemed adequate. The survey report indicated that
local residents had stocked the creek, presumably with rainbow trout, about 1900. Being
undocumented otherwise, the reiability of this stocking record isunclear.

On 11 August 1969, the CDFG rechecked lower Villa Creek for steelhead access
(CDFG, unpubl. field note of 21 August 1969). Therewasa natural boulder barrier about
90 m above the mouth that was deemed impassable by adult steelhead under high winter
flow conditions. No fish were seen in the lower most 180 m of the creek, although rainbow
trout up to 18 cm long were seen at a low density above thisreach.

The U.S. Forest Service surveyed thelowermost 2.4 km of the creek on 19
September 1981 and reaffirmed the presence of the 6 m high boulder barrier, about 90 m
above the mouth, which blocked adult steelhead immigration. Overall, the character and
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condition of the creek seemed unchanged sincethe 1961 CDFG survey. Thecreek was
mor phologically stable through most of the survey area. Resident rainbow trout were
common in abundance, and visual density estimates averaged 39 trout/100 m in the lower
survey area, and about 49 trout/100 m in the upper survey area. Corresponding mean

lengthswere 14.6 cm and 16.0 cm (overall range, 2.5-25 cm).

Wildcat Creek Drainage
Wildcat Creek apparently hastoo high a gradient to provide access or habitat

otherwisefor steelhead or resident rainbow trout. Thisconclusion isbased on theresults
of a CDFG reconnaissance of the stream in 1981 (as cited in Rischbieter 1990b).

Wild Cattle Creek Drainage
Wild Cattle Creek has apparently not been used extensively by steelhead, if at all,

within recent geological history. The USFS surveyed the lowermaost 800 m of the creek on
13 July 1981 and found that a 2.4 m boulder barrier would limit steelhead accessto a point
about 90 m above the Highway 1 crossing. No fish were seen below or abovethebarrier.
Overall, the creek was deemed too steep, with too little pool development to support
rainbow trout much less provide spawning and rearing habitat for steelhead. Rainbow
trout presence/absence was not evaluated above the survey area wherethe stream ran

through private property.

Willow Creek Drainage
Historically, Willow Creek was one of the most productive steelhead streamsin

southernmost Monterey County. Longtimevisitorsto the creek reported seeing adult
steelhead in groups of 10-12 during most years, although none had been observed by early
February of the 1960-1961 spawning season when low flow conditions prevailed (CDFG,
unpubl. field note of 7 February 1961).

On 14 June 1961, the CDFG surveyed a 1.6 km reach of Willow Creek, near the
confluence with the North Fork Willow Creek. Spawning grave for steelhead was scarce
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in the survey reach, but rearing habitat in the form of pools and cover was abundant.

Small diversionsremoved water from the stream for domestic use by local miners. Juvenile
steelhead/rainbow trout occurred at a visually-estimated density of about 246 trout/100 m.
Thetrout were about 7.5-25.0 cm long, although most were <13 cm. A part-timelocal
resident since 1927 reported that steelhead used the drainage to about 5 km above the main
stem/north fork confluence. He also reported that summer angling pressure had increased
over theyearsand that few catchable-size trout remained in the stream after the early
fishing season.

The CDFG surveyed the entire creek for a distance of about 18 km during 25 July-3
August 1961. Liketheother streamsin the area, Willow Creek was characteristically
small, had alow summer flow and a high gradient, especially in the headwaters. Two small
diversonswerenoted. The stream substrate was dominated by cobble, boulders, and
bedrock. Suitable gravel for steelhead spawning occurred throughout the stream but in
small quantities. The best spawning areaswerein the upper half of the drainage, although
their use by steelhead was limited because of bedrock and logjam barriersabovethemain
stem/north fork confluence. Rearing habitat in the form of poolsand cover was abundant
throughout the stream. Visually-estimated densities of juvenile steelhead/rainbow trout
ranged from 98 to 246 trout/100 m from upper to lower Willow Creek, and about 62
trout/100 m in thenorth fork. Annual steelhead runs had reportedly been well below
normal during the previous 3 yr with low rainfall.

When surveyed by the USFS during 26-27 September 1981, the stream had
appar ently degraded somewhat from 20 yr earlier because of siltation from miningin and
near the creek which resulted in pool filling. Numerous debrisdamsin themiddie and
upper stream were also causing erosion and migration barriers. Thelikely sour ces of
woody debriswere mining activity near the stream and the Los Burrosfire of 1970. Water
guality wasreduced from theinput of organics, possibly sewage. Yet, production of
steelhead/rainbow trout and their invertebrate food itemswas still rated relatively highly.
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Visually-estimated denditiesin the lower, middle, and upper survey reaches were 49, 66,
and 82 trout/100 m, respectively. The overall sizerange of trout was 2.5-30.5 cm, and the
mean in each reach was about 13 cm. Thelargest individuals occurred in the mid- to upper

stream.

San Luis Obispo County

Arroyo de la Cruz Drainage
Themain stem Arroyo dela Cruzisformed by the confluence of two main headwater

streams, Bur nett and Marmolej o creeks. Burnett Creek istypically regarded astheheadwater
extension of themain stem, and istreated sohere. Theredatively small body of information on
other tributariesisalso included within this account on the main stem.

The Arroyo de la Cruz drainage lies on property owned by the Hearst Cor poration,
which limits access to the stream. CDFG observations beginning in 1937 described the
intermittency of flow in thelower stream, but the per sistence of thelagoon. Such observations
were made both in summer and winter. Although records were not present, the steelhead
population was evidently supplemented with juvenile plants madein the lagoon.

The CDFG surveyed theArroyodelaCruzon 14 January 1960. Spawning areaswere
abundant in the lowermost 11 km of the stream, but scarcer above this point toward the
headwaters. Rearing habitat was adequate throughout, but of highest quality in the upper
stream area. No permanent diversions or barriers were noted. Cattle grazing caused
streambank erosion in the lowermost 11 km of stream, but siltation wasnot extreme. No fish
wereseen in thestream during thissurvey, but they werewhen the CDFG made another brief
survey on 29 June 1960. Juvenile steehead, 5-10 cm long, occurred in approximate densities
of 50-100 fish/pool. The Arroyo dela Cruz tributary, Green Canyon Creek, also contained
25-50juvenilesteelhead (4-7.5 cm long) per pool duringthissurvey. A dsilt-filled 3m high dam
with adysfunctional fish ladder waslocated about 8.4 km upstr eam from the confluencewith
Green Canyon Creek.
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The stream was surveyed again by the CDFG, from the mouth to its headwater
tributaries, in August 1973. The overall condition of the stream was apparently about the
sameasin 1960, although water extraction had increased dueto the presence of two diversion
weirs (inoper ative at the time of the survey) and threewellsin the system. Juvenile steelhead
wer eobserved throughout thedrainage, except aboveimpassablewaterall barrierson Burnett
Creek and itstributary, Spanish Cabin Creek. Asidefrom ahigh abundance of young-of-the-
year in Green Canyon Creek, densitiesof young steelhead in the other tributarieswerejudged
tobelow, relativetotheamount of availablehabitat. All juvenilestedhead found in theupper
ArroyodelaCruz, Burnett Creek, Spanish Cabin Creek, and Marmolejo Creek werecovered
with black spotsthought to be encysted metacer caria of themonogenetic trematode, Neascus,
such asthosefound on steelhead in San Carpojo Creek. Juvenilesteelhead in Green Canyon
Creek did not have the “black spot disease”.

The Arroyo de la Cruz was surveyed during September—October 1978 (G. J. Stone,
unpubl. file report to the CDFG). Stream condition was similar to that in 1973. Juvenile
steelhead wer e captur ed both with hook-and-lineand by eectrofishing. Thelagoon supported
alargenumber of steehead, which weresilvery and 15-20 cm long. From SKM 10.5through
20 in Burnett Creek, trout aslarge as 35.6 cm were caught in large pools. About 75% of all
steelhead observed wer e infected to varying degrees by the black spot disease. Observations
madein theupper Arroyo dela Cruz and tributaries suggested that juvenile abundancewas
about 33 trout/100 m.

During 17 August—22 October 1978, Knable (1978) estimated juvenile steelhead
abundance and biomass in the Arroyo de la Cruz and five other San Luis Obispo County
coastal streams. The Arroyo de la Cruz was selected to represent a steelhead production
system approximating pristine conditions. Abundance and biomass were estimated using
electrofishing and thetwo-passremoval method in six randomly-selected, 30.5 m long sections,
in three 1.6 km long stream reaches. Most of the stream wasdry below SKM 11.

Mean estimated juvenile density was 13 £ 15 trout/100 m (range, 0—46 trout/100 m).
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Estimates of population on a kilometer basisincreased from downstream (70 trout in SKM
6.4-8.0) to upstream (439trout in SKM 16.1-17.7). Many juvenilesteelhead werealsoseenin
thelargelagoon and in largepoolsin SKM 17.7-19.3, but no abundance estimatesweremade
at theselocations. Apparently, juvenilerecruitment in 1978 was poor asonly 2% of sampled
trout (n = 52) were likely young-of-the-year (50 <99 mm in length), 54% were 100-149 mm,
and 44% were 150-199 mm. Most sampled trout were yearlings as aver age individual mass
was 29 g.

Knable (1978) concluded that the Arroyo de la Cruz drainage remained basically
unaltered, relative to the other creeks in his survey. Exceptions were conversion of the
riparian corridor to grazing land to within 9 m of the stream, and fecal pollution from
livestock.

In November 1978, the Hearst Corporation applied to the California State Water
Resources Control Board for apermit to pump water fromtheArroyodelaCruz. TheCDFG
and Jones& StokesAssociates conducted a cooper ative study during August—October 1981 to
collect basdline data on the life history and population size and structure of steelhead in the
stream. The forthcoming synopsis of the results of this study are based on Jones & Stokes
Associates and California Department of Fish and Game (1982) and data contained in the
CDFG file (P. Chappdl, CDFG, unpubl. data).

On 19 August 1981, 111 juvenile steelhead were captured in the Arroyo de la Cruz
lagoon by el ectrofishing and hook-and-line. Thesteehead had amean (+ SD) length of 15.3+
1.6 cm FL (range, 10.5-20.0 cm FL; Fig. 16) and were primarily age 1+. There was no
significant differencein steelhead fork lengths among capture methods (t =-0.26, p = 0.80).
Thelagoon wasisolated at thistime, dueto alack of freshwater inflow and a sandbar which
closed the mouth of the stream. Onehundred of the captured fish weremarked and released
for futurerecaptureand estimation of abundance. Thelagoon population wassampled again
by hook-and-lineduring 25-27 August 1981. Of 100 steelhead, only onewasa recaptureand
theabundance estimatefor thelagoon was 5,100 fish; confidencelimitscould not becalculated
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because of the extremely low recapturerate.

The second phase of this study was conducted during 20-22 October 1981 when two
reaches of Burnett Creek were sampled by use of electr ofishing to estimatejuvenile steelhead
abundances. Stream flow was continuous in Burnett Creek from the Van Gordon Creek
confluence, to about 0.8 km below the Marmolejo Creek confluencein themain stem Arroyo
de la Cruz. There was interrupted flow upstream and downstream from these points,
respectively, although themain stem wascompletely dry downstream from the confluencewith
Long Canyon. The estimated density of juvenile steelhead in a 30.5 m reach about 0.4 km
abovetheVan Gordon Creek confluencewas 249 fish/100m (95% C.L ., 171-328 fish/100 m).
In a 38 m reach about 0.8 km above the confluence with Spanish Cabin Creek, estimated
density wasnearly identical: 241 fish/100 m (194-289 fish/100 m). Thefishaveraged 7.1+ 2.8
cm FL (range, 3.5-20.5 cm FL; n = 140), and 92% of the combined sample comprised age O+
fish; 7% were age 1+ and 1% was age 2+. The black spot disease was prevalent among
captured fish, and someindividualsweresmolting. TheArroyodelaCruzwascharacterized
by lar ge bedrock poolswher eyoung-of-the-year steelhead wer eabundant. High concentrations
of young steelhead in isolated poolswer efound asfar upstream in thesystem asBurnett Creek
near Burnett Camp. Thisstream arealacked ariparian understory, and stream bankswere
eroded dueto heavy grazing pressure.

A complementary analysiswas conducted to deter mineif therewasadifferencein size-
at-age between lagoon-dwelling steelhead and those sampled from the perennial stream reach,
as described above (W. M. Snider, CDFG, unpubl. memo. of 6 January 1982). One could
predict that lagoon-rearing steelhead would have higher growth rates than creek-rearing
steelhead. However, therewasno significant difference (t =—0.55, p =0.59) in average (x SD)
backcalculated fork length at age 1 between lagoon-dwelling (89.4+ 11.7 cm FL, n =43) and
stream-dwelling (91.9+ 14.9 cm FL, n = 9) steelhead from the 1980 year -class; thereweretoo
few fish from the 1979 year -classto bestatistically analyzed. Thisresultindicated that all age
1+ steelhead had reared under similar conditionsin the stream portion of the system through
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their first year of growth. Steelhead found in the lagoon apparently migrated downstream
during their second year. It was concluded that the creek was used for spawning and as a
young-of-the-year nursery, whilethe lagoon functioned primarily asarearing areafor > 1+
steelhead.

The Hearst Ranch diversion was eventually approved with stipulations for a fish
passage structure at thewelir.

Duringthe 1983-84 steelhead season, the Santa L ucia Flyfishing Club conducted acred
census of four San Luis Obispo County coastal streams, including the Arroyo de la Cruz
(Santa L ucia Flyfishing Club, San Luis Obispo, newdletter of April 1984). Surveysoccurred
on 20 of the 50 legal fishing days, duringwhich 83 angler swereinterviewed and 112 steelhead
werereportedly landed asaresult of 239.25 hr of angling. Of thesefish, 111 werejuveniles<
20cmin length. Oneadult steelhead wastaken on 15 January 1984 which measured 74cmin
length. Several other adult steelhead were observed in the stream throughout January, and
onewas seen on 22 March 1984 which was trapped in the creek asa sandbar had closed the
mouth by 25 January 1984.

Jones& StokesAssociates (1986) collected additional basdinedataontheArroyodela
Cruz steelhead population in 1985. Juvenilesteelhead abundance estimatesweremadeby use
of dectrofishing and the three-passremoval method. One 30.5 m rifflein each of upper and
lower Burnett Creek, and in theupper main stem Arroyo delaCruz, wassampled in July and
October. Abundance estimates (+ SD) averaged 289 + 98 trout/100 m in July, but when the
sameriffleswer e sampled again in October, abundanceshad decr eased by an aver age of 55%
when mean estimated abundance was 129 + 46 trout/100 m. Similarly, juvenile steelhead
abundances, determined by direct enumeration (snorkeling) in one shallow pool in each of
upper and lower Burnett Creek, ranged from about 230-525 fish/100 min July, and decreased
to an average (x SD) observed abundance of 167 £ 69 fish/100 m in October. These losses
may have been duein part to a reduction in both quantity and quality of habitat as stream
flow decreased. The estimated abundance of juvenile steelhead in thelagoon in October was
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424 fish, asdeter mined by combined snorkeling and el ectr ofishing counts. Juvenile population
structure and distribution of age-classeswere similar to thosefound in the 1981 survey. The
population segment in Burnett Creek and theupper Arroyo dela Cruzwashighly dominated
by age O+ steelhead. Themean length of thesefish only increased from 55.1 mm FL in July to
61.3mm FL in October, which wasprobably theresult of not only poor growth asindicated by
the authors, but perhaps also size-selective mortality and/or dispersal. Only 10-15 age > 1+
trout, about 150-300 mm in length, were observed in the October creek samples, thus
comprising asmall proportion of thejuvenile population in the stream portion of the system.
Lagoon-dwelling steelhead in October ranged from about 120-250 mm FL. Age 1+ fish
dominated in number and themodein thelength-frequency distribution wasbetween 150 and
160 mm FL. Therewasarelatively small proportion of age 2+ and 3+ fish and young-of-the-
year were absent. Nineteen of the 24 trout (79%) in the lagoon had morphological
characteristicsof smolts (absence of parr marks, silvery coloration, reduced condition factor);
the mean condition factor (105[weight, g]/[fork length, mm)]3) of smolt-likestedhead (1.16) was
lower than that of all steelhead in the lagoon (1.33). Asin earlier surveys, the black spot
diseasewas prevalent amongjuvenilesteelhead in the stream portion of the system, but <209%
of lagoon-dwelling steelhead were infested with the parasite. Two adult steelhead were
observed which had been trapped in fresh water since the previous spawning season: onein
thelagoon estimated at about 4 kg; and onein upper Burnett Creek, a malewhich measured
635mm FL and 2.2kg. Theskeeton of athird adult wasfound in Burnett Creek; the size of
thisfish was estimated at 510 mm, based on skeletal length. Interrupted surficial flow in the
lower Arroyo de la Cruz separated the perennial stream from the lagoon typically for 3-5
months each year, depending on interannual differencesin precipitation. The conclusions of
thisstudy wer e essentially the same asthose of Snider, above: (i) theperennial stream wasused
for spawning and first year rearing of steelhead; and (ii) age 1 steelhead migrated downstream
wher e possibly some smolted and continued to the ocean, while othersreared for oneor more

yearsin the lagoon before emigrating to salt water.
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In 1993, the CDFG assessed the stream habitat and associated steelhead population in
the Arroyo de la Cruz (Nelson 1994d). This suite of studies consisted of stream surveys,
emigrant trapping, and e ectrofishing surveys. Stream survey resultsarehighlighted herefirst
to provide an overview of the study area.

The main stem was surveyed on 6 July 1993 from the lagoon to the confluence of
Burnett and Marmolejo creeks for a distance of 18 km. The lowermost 15.6 km were dry
except for isolated bedrock and boulder-scour pools. There was perennial flow in the
upper most 2.4 km, and thelagoon wasfull. Thechannel in thelow-gradient dry section was
relatively broad with denuded, er oding stream banks. These conditionswer eassociated with
cattle grazing and numerousroad crossings, primarily in thelower 8-10 km of stream. The
perennial reach had a moder ate gradient and mor e confined channé stabilized with riparian
vegetation. Spawningareaswereabundant. Most of thehabitat waspoolsand step-runswith
sufficient cover to provideperennial rearing habitat for juvenilesteelhead. Age0+, 1+, and >
2+ steelhead wer e seen in isolated poolsin thedry reach and throughout the perennial reach.

Burnett Creek was surveyed on 7 April 1993 from the Marmole o Creek confluenceto
Spanish Cabin Creek for a distance of about 2.4 km. With regard to gradient, channe and
streambank stability, Burnett Creek was basically a continuation of the mainstem perennial
reach asdescribed above. Therewerenumeroussmall spawning areas, and an abundance of
poolsand runswith cover provided rearing habitat. Thesilt-filled weir with inadequatefish
ladder seenin earlier surveyswasstill present. Apparently, theweir wasonly apartial barrier
as age 0+ and 1+ steelhead wer e seen throughout the reach.

Thelowermost 1.8 km of Marmolego Creek were surveyed on 17 August 1993. About
0.64 km above the mouth, a series of boulders created a likely barrier to immigrating adult
steelhead. Otherwise, the general character of the lower 1.1 km was much the same as at
Burnett Creek, with regard to gradient, channeél confinement, riparian canopy, and the
presence of spawning and rearing habitats. Abovethepoint, thechannd wasbroad, riparian

canopy waslacking, and flow was subsurface, perhapstheresult of cattlegrazing. Therewas
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surficial flow further upstream but thisareawasnot surveyed extensively. Age0+ through 2+
steelhead/rainbow trout were seen above and below the boulder series, and above the dry
reach.

Overall, conditionsin thedrainage seemed little changed from earlier surveys, with the
negative impacts of cattle grazing on stream habitat persisting.

Nelson (1994d) fished a downstream migrant trap on themain stem at SKM 1.1from5
April 1993t05June1993. During nineweeksof trapping, 44 steelhead parr, 24 partial smolts,
134 smolts, 11 rainbow trout, and 1 post-spawning adult were captured. Parr averaged 71.2
mm TL (range, 35-120 mm TL ) and wer ethusdominated by age 0+ fish, while partial smolts,
smolts, and rainbow trout averaged 180.0 mm TL (range, 105-335 mm TL) and were
dominated by age 1+ and 2+ fish. Theadult steelhead was491 mm TL. About 75% of smolts
were captured during the first two weeks of trapping, which indicated that many smolts
emigrated prior to 5 april 1993.

Nelson (1994d) estimated the abundance of juvenile steehead in the perennial reach of
theArroyodela Cruz during 18-19 October 1993, using electr ofishing and the multiple-pass
removal method. Theestimated abundancefrom compositecatchesin three91 mlong sections
was 185 trout, or 67 trout/100 m. The expanded estimate for the 3.2 km perennial reach was
2,165trout. Thecaptured trout were56-269 mm TL, but the catch wasdominated by young-
of-the-year 50-100 mm TL (54%) and yearlings 100150 mm TL (36%).

Nelson (1994d) continued upstream with abundance estimatesin two 91 m long sections
in Burnett Creek. The estimated abundance from composite catches was 157 trout, or 86
trout/100 m. The expanded estimate for the 2.7 km perennial reach was 2,334 trout. The
captured trout were56-244 mm TL, but again the catch wasdominated by young-of-the-year
50-100 mm TL (49%) and yearlings 100-150 mm TL (32%).

Marmolejo Creek only had 81 m of live stream, all of which was sampled. Nelson
(1994d) estimated abundance in this reach at 116 trout, or 144 trout/100 m. The captured
trout were53-224 mm TL, and highly dominated by young-of-the-year 50-100mm TL (82%).
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Nelson (1994d) concluded that the Arroyo de la Cruz provided an abundance of
spawning habitat, but that high quality rearing habitat waslimited because of interrupted flow
conditions. She recommended that the Arroyo de la Cruz be protected as a steehead
production system by maintaining the perennial stream reachesand thelagoon. Removingthe
silt-filled weir on Burnett Creek would enhancestream channel function and steelhead access
to the uppermost drainage. Further enhancement would be gained by increasing wetted
stream length in reaches used by steelhead. Sedimentation from cattle grazing in the upper
drainage was regarded as a negative impact needing attention.

Resultsfrom Knable (1978), Jones & Stokes Associatesand California Department of
Fish and Game (1982), Jones & Stokes Associates(1986), and Nelson (1994d) demonstratethe
temporal variation in juvenile steelhead densities and age structurein the perennial reach of
theArroyodela Cruzand Burnett Creek. Juveniledensitiesaveraged 27 + 10trout/100min
early fall 1978, 245 + 6 trout/100 m in October 1981, 129 + 45 trout/100 m in October 1985,
and 76 £ 13 trout/100 m in October 1993. Most captured steelhead were yearlingsin 1978,
young-of-the-year in 1981 and 1985, and therewasareativey high proportion of yearlingand
older fishin 1993. L ow densitiesof proportionately many yearlingsobserved in 1978 and 1993
may have reflected the impact of the 1976-77 and 1986-92 droughts on the steehead
population.

Arroyo Grande Creek Drainage
The Arroyo Grande Creek drainage area has been developed extensively for

agriculture, and the stream is appar ently heavily eutrophicated because of the discharge of
nutrient-rich agricultural wastewater. Among other impacts, water isboth diverted from the
stream and pumped from the ground for irrigation. The lowermost portion of the stream,
from the city of Arroyo Grandeto the stream mouth, is channelized for flood contral.
Historically, the Arroyo Grandesystem hassupported steelhead, and rainbow trout in
the mountainous headwater s (Jordan 1895). A mid-1930's CDFG survey report in theupper
Arroyo Grandementioned the presence of both rainbow trout and juvenile steelhead and that
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fishing pressure was heavy. A January 1949 CDFG field note mentioned that steelhead
entered the stream during high flow periods, in May 1950 many young-of-the-year and 5-15
cm juvenileswereobserved in theupper stream, and in October 1950 the stream was deemed
unsuitable for rainbow trout stocking because of interrupted flow. Angling for juvenile
steelhead, those of which occurred “by thehundreds’ in the stream’slagoon, wasreportedly
good in May 1953. In aJanuary 1959 CDFG survey, the stream wasrated asafair to good
steelhead spawning and rearing area. Spawning groundswererelatively scarcein thelower
stream but more abundant in the middle and upper portions. Juvenile steelhead were not
observed during thissurvey. No migration barrierswere seen. Fishingwasreportedly heavy
in both thewinter steelhead season and thesummer trout season. In June 1959, alow density
of juvenile steelhead was observed in the upper stream abovethe confluencewith the Arroyo
Grandetributary, L opez Canyon Creek.

The CDFG surveyed the stream againin May 1960. L ow densitiesof rainbow trout and
juvenile steelhead wer e seen, ranging in length from 5 to 30.5 cm. It was also reported that
catchable rainbow trout were planted regularly each year when flow conditions per mitted.
Thestream wasnoted assupporting oneof thelarger steelhead runsin the south coast region,
which was estimated to be equal in magnitudeto thosefound in Santa Rosa Creek, theArroyo
dela Cruz, San Simeon Creek, and San Carpojo Creek.

A coarse estimate of the long-term trend in the Arroyo Grande steelhead run was
constructed by the CDFG in 1961 (T able 2), based on interviews of about 50 local landowners
and sportsmen (R. N. Hinton, CDFG, unpubl. file report of 1 March 1961). Apparently,
maximum estimated run size had decreased by afactor of about 50, from 5,000 adultsin 1940
tolessthan 100 adultsin 1960. Several hundred juvenile steelhead had been seen in the creek
in each of the past few years.

A few adult steelhead were eventually seen later in the 1960-61 season. Two were
reportedly taken by anglerson 4 March 1961 in the surf off the mouth of the creek. One of
thesefish was54.5 cmin length and weighed about 1.4 kg. A 61 cm femaleand 12 smaller (23—
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25 cm) steeddhead were seen in the lower stream in mid-March 1961. Juvenile
steelhead/rainbow trout, 5-18 cm long, wer e observed on 21 Mar ch 1961 within a3 kmreach
below the confluencewith Lopez Canyon Creek. Stream flow wasinterrupted, and thetrout
were concentrated in pools. No adults were seen, although about 12 potential redds were
located within this reach which otherwise lacked suitable spawning gravel.

By thetime of a CDFG survey in September 1972, the Arroyo Grandehad deteriorated
substantially as a viable steelhead stream. Lopez Dam, constructed at the confluence with
L opez Canyon Creek during themid-1960’s (see below), blocked steelhead accessto upstream
spawning and rearing areas. Two small diversion damswerealso noted in thelower stream.
Numerous diversions had been installed along the stream course and various forms of
pollution were noted. No juvenile steelhead were observed in the stream, but some adult
steelhead werereportedly caught each year by local residents.

TheArroyo Grandewassurveyed again in August 1978, from themouth to L opez Dam,
an estimated 19 km (G. Stone, CDFG, unpubl. file report of 31 August 1978). The survey
consisted of visual observationsand el ectrofishing. Spawning areaswer elimited, and siltation
was noted as a problem throughout much of the stream, with sediment depths of 2.5-15 cm.
Rearing habitat, on the other hand, was adequate. Overall, the condition of the stream was
unimproved sincethe 1972 survey, with the exception that willowswerebeing allowed togrow
back in the channelized lower stream. No juvenile steelhead were seen or captured.

During 17 August—22 October 1978, Knable (1978) estimated juvenile steelhead
abundance and biomass in Arroyo Grande Creek and five other San Luis Obispo County
coastal streams. TheArroyo Grandewas selected to represent a steelhead production system
having under gonesignificant modification. No juvenilestee head/rainbow trout wer e seen or
captured by dectrofishing in six randomly-selected, 30.5 m long sections, in four 1.6 km long
stream reaches. Knable (1978) viewed the Arroyo Grande as the most severly degraded
steelhead stream in hissurvey, primarily dueto channelization, water diversions, and siltation.

TheArroyo Grandehasapparently not been surveyed in recent years, yet the presence
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of aviablesteelhead r esour cewas mentioned in recent (through 1991) CDFG filedocumentsin
connection with a variety of proposed development projects.

Lopez Canyon Creek and Other Tributaries
Accordingto Jordan (1895), L opez Canyon Creek was“ thebest-known trout streamin

San Luis Obispo County”. Several Arroyo Grande Creek tributaries were surveyed by the
CDFG in mid-March 1961. Juvenile steelhead, 10-15 cm in length, occurred in densities of
about 2-5fish/pool in Lopez Canyon Creek, and in itstributary, Vasquez Creek, at about 1-3
fish/pool. In contrast, no steelhead wer e observed in Corbett Canyon and Tar Springscreeks,
although potential spawning substratewaspresent in Tar Springswhich may havesupported
some spawning during winter s of high precipitation.

Lopez Canyon Creek was fully surveyed by the CDFG on 10 August 1961. Some
excellent spawning areas were observed, although they were limited in the bedrock
headwaters. Rearing habitat was adequate for small juvenile steelhead. No barriers or
diversionswereseen. Stream flow becameinterrupted in themiddleand lower portionsof the
stream. Young steelhead/rainbow trout, rangingin length from about 5to 15 cm, occurredin
visually-estimated densities of 26 trout/100 m in the upper section, 384 trout/100 m in the
middle section, and 39 trout/100 m in the lower section. Overall, Lopez Canyon Creek was
rated highly asa steelhead production area, with a comparable production potential of Santa
Rosa and San Car pojo creeks.

Thelowermost 3.2 km of Vasquez Creek was surveyed by the CDFG on 20 December
1961. Nearly all the stream bottom consisted of suitable spawning gravel. There were few
pools and little cover to provide rearing habitat, however. A cement swimming pool with
flashboard dam, built into the creek about 1.2 km above the mouth, created a steelhead
migration barrier. A low density of 5-10 cm long juvenile steelhead was observed, and it was
predicted that recruitment had been low duringthepast several dry years. Therewaslittleor
nofishing. Vasquez Creek wasrecognized asafair togood spawningtributary when steelhead

wer e able to access Lopez Canyon.
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The lowermost 1.6 km of Wittenburg Creek, the next Arroyo Grande tributary
upstream from L opez Canyon, was also checked by the CDFG on 20 December 1960. Stream
flowwasvery low in thissection and dry upstream from there. At least half thestream bottom
contained suitable spawning gravel for steedhead. A local resident of 23 yrsreported that
steelhead had not spawned in the creek sincethewinter of 1957-58, and “that thereused tobe
lots of (steelhead) spawning” in the creek.

Thelowermost 0.4 km of Vasquez Creek waswalked by the CDFG on 22 February 1962
tolook for spawning adult steelhead. Nonewas seen, although alocal resident reportedly saw
two adultsspawningjust abovethe confluencewith L opez Canyon Creek and one spent adult
moving downstream, the previous weekend.

Early fish stocking records showed that the Lopez Canyon steelhead population was
supplemented with a plant of 10,000 juvenilesin 1930, 25,000 in 1932, 24,000 in 1933, and
15,000 (@ 1,587/kg) from BrookdaleHatchery (Santa Cruz County) in 1938. Thelower section
of the creek was stocked annually with catchablerainbow trout as of the August 1961 CDFG
survey.

The system was greatly altered when, during the mid-1960's, Lopez Dam was
constructed on the Arroyo Grandeat the confluencewith L opez Canyon Creek. Thedam thus
blocked steelhead access to upstream spawning grounds in Lopez Canyon, Vasquez,
Wittenburg, and upper Arroyo Grande creeks . Partial mitigation for this loss was the
development of a catchable rainbow trout fishery in Lopez Reservoir. Juvenile
steelhead/rainbow trout, 5-23 cm long, wer e observed in L opez Canyon Creek under low flow
conditionsin a CDFG dectrofishing survey made during 27-28 August 1968 (CDFG, unpubl.
data; E. V. Toffoli, CDFG, unpubl. memo. of September 1968). | n contrast, nonewasfoundin
the creek in a CDFG dectr ofishing survey conducted during 10-12 May 1978 (CDFG, unpubl.
data).

Cayucos Creek Drainage
Cayucos Creek enters the Pacific Ocean along the north shore of Estero Bay. Four
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dams in the drainage were surveyed by the CDFG in January 1962 to deter mine steelhead
passage; threewer edeemed impassable. Steelhead wereapparently still present inthestream
in 1989 (B. Hunter, CDFG, unpubl. memo. of 28 September 1989), yet historical recordson the

size and dynamics of this population are otherwise lacking.

Chorro Creek Drainage
Chorro Creek flows from dense chaparral in its headwaters, to a gently rolling

grassland and oak woodland landscape, then through agricultural land until it entersMorro
Bay. Thedam at Chorro Reservoir, located about 4 km from thestreams sheadwaters, marks
the upstream limit of 19 km of potential steelhead habitat.

The stream was surveyed by the CDFG in March 1958. At that time, there was an
appar ent abundance of high quality spawning and rearing habitat. Except for Chorro Dam,
no migration barriers were noted, and no pollution sources were seen. Water was pumped
from thestream in summer for agricultural irrigation. Flow wasinter mittent in somesections
in thesummer. Steelhead werenot observed in Chorro Creek during thissurvey dueto high
flow and turbidity, although anecdotesmentioned in thesurvey report described observations
of ascending adult steelhead (20-30 counted at one point within 0.5 hr as they proceeded
upstream) and angling for steelhead near the creek mouth.

Some 3,167 catchable rainbow trout were stocked in the stream in 1960. A total of
208,436 catchable rainbow trout were planted in Chorro Reservoir from 1953 to 1968 to
support a put-and-take fishery.

When Chorro Creek wassurveyed by the CDFG in May 1973, several pollution sour ces,
including the discharge of agricultural wastewater and chlorinated, secondarily treated
sewage, wer e degrading the system. Water quality was apparently impacted and enhanced
eutrophication was noted in the lower stream area. I1n addition, a number of culvertswere
noted aspotential migration barriers, especially under low flow conditions, and one pumping
diversion was sited. L ocal residentsreported capturing juvenile steelhead/rainbow trout in
both the main stem and tributaries, and observed spawning steelhead in the creek and its
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tributaries during the winter of 1973. So, despite habitat degradation, the stream still
maintained at least a small run of steelhead.

Thirteen migration barriers of varying degree, caused mostly by dams and road
crossings, were identified throughout the drainage by the CDFG in 1974 (W. M. Snider,
CDFG, unpubl. filereport of November 1974). Four of thesebarrierswereon themain stem
of Chorro Creek. It wasconcluded that elimination of thesebarrierswould at least triplethe
available spawning and nursery area, and, in particular, would allow steelhead access to
upstream ar easwith perennial flow. Poaching and predation would also belessened because
steelhead would not be concentrated behind these obstructions.

Western Outdoor News (8 Mar ch 1974 with photographic documentation) reported the
catch of a 54 kg stedhead from Chorro Creek. Barclay (1975) found juvenile
steelhead/rainbow trout in thecreek, and “ they wereabundant in areaswith clean, cool waters
that flowed over gravel or other rock substrate.”

Based on an extrapolation of data from Stenner Creek in the San L uis Obispo Creek
drainage, theannual run of adult steelhead in Chorro Creek was estimated at 160 fish by the
CDFG in 1976 (J. S. Leiby, CDFG, unpubl. memao. of 22 September 1976).

Since April 1979, up to 5,000 steelhead smoltshavebeen stocked annually into Chorro
Creek asmitigation for the California Department of Correction’sChorro Creek Dam whichis
asteehead migration barrier. For example, 1,500 Mad River smolts (22/kg) wer e stocked in
1979, and 5,000 in 1980.

Dairy Creek
The Chorro Creek tributary, Dairy Creek, was surveyed in itsentirety by the CDFG

during 24-27 April 1973. High-quality spawning and rearing habitats appeared to be
availableto steelhead. Potential migration barriersmay have blocked steelhead accesstothe
headwaters. Cattle grazing in the watershed were a likely source of organic pollution in the
stream. Juvenilesteelhead/rainbow trout, 15-25 cmin length, occurred in low dendtiesat two

sampling stationsin the lowermost 3.2 km of the stream. Steelhead juvenilesupto20cmin
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length wer e captured by use of electrofishing duringa CDFG survey in May 1973. A concrete
apron at the Highway 1 crossing wasidentified asalow flow migration barrier by the CDFG
in 1974 (W. M. Snider, CDFG, unpubl. filereport of November 1974). In agrant proposal for
asteehead habitat improvement project, it wasmentioned that San L uisObispo County park
personnel had observed steelhead in Dairy Creek aslate as 1987.

San Bernardo Creek
The Chorro Creek tributary, San Bernardo Creek, was surveyed by the CDFG in

February and June 1958, and January 1959 in connection with a proposed dam. Suitable

steelhead spawning and rearing habitat was observed, although only one 13 cm juvenilewas
seen in the upper stream area. Algal growth inhibited visibility in the lower stream.
Apparently, rainbow trout in the uppermost portion of the stream supported a small sport
fishery. Local residentsreported that adult steelhead entered the stream on two occasions
during thewinter of 1957-58, each timefollowing an increasein stream flow. Four migration
barriers wereidentified by the CDFG in 1974 (W. M. Snider, CDFG, unpubl. filereport of
November 1974). San Bernado Creek still reportedly supportsastedhead run (T. Tognazzini,
CDFG, pers. comm. of 10 July 1992).

San Luisito Creek
TheChorro Creek tributary, San L uisito Creek, wassurveyed by the CDFG on 12 May

1958, in a 3.7 km reach beginning about 1.9 km abovethe stream mouth. Spawning areaswere
rated asexcellent, but rearing habitat in thefor m of poolsand cover waslackingin thisreach.
Only one water diversion was observed but others were known to exist, and water for
diversions was considered fully appropriated under summer streamflow conditions. No
migration barrierswereseen in thisreach, but natural barrier sweresuspected to occur inthe
high-gradient headwaters. No pollution sources were identified. Even though no juvenile
steelhead werepositively identified during thissurvey, the stream wasdescribed asproviding
spawning and rearing habitat for Chorro Creek steelhead.
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The CDFG identified two migration barriers on the creek in 1974 (W. M. Snider,
CDFG, unpubl. filereport of November 1974). Numerous adult steelhead were reportedly
taken by poachers at the lowermost barrier.

Coon Creek Drainage
Coon Creek has apparently never been surveyed by the CDFG. The creek runs

through the southern portion of Montanade Oro StatePark. Juvenilestedhead/rainbow trout
wastheonly fish speciesfound in the creek by Barclay (1975). On 3 April 1986, a13 cm long
juvenile steelhead/rainbow trout was captured by dipnet about 1.2 km upstream from the
mouth (T. L. Taylor, California Department of Parks and Recreation, unpubl. data). Local
state park personnel have observed both adult and juvenile steelhead in the stream in recent
years(R. Avant, California Department of Parksand Recreation, MontanadeOro StatePark,
pers. comm. of 4 May 1993).

Diablo Canyon Creek Drainage
Very littleis known about the history of steelhead in Diablo Canyon Creek. Juvenile

steelhead/rainbow trout wasthe only fish speciesfound in the creek by Barclay (1975). With
construction of the Diablo Canyon Nuclear Power Plant, thelower creek wasgreatly altered,
including an extensive culvert system. Theselower creek alter ationsprobably block steelhead
access to the stream, although resident rainbow trout should still be present in the upper
drainage (W. M. Snider, CDFG, pers. comm. of 11 July 1994).

Islay Creek Drainage
Islay Creek lieswithin Montana de Or o State Park and hasbeen closed to angling since

1968. The lowermost 4.8 km of the creek are available to steelhead, and 9.7 km of the creek
upstream from a migration barrier support a resident rainbow trout population (M. L.
Johnson, CDFG, unpubl. file letter of 24 February 1966). The creek has a very small and
shallow lagoon. In a brief CDFG survey of the stream (M. L. Johnson, CDFG, unpubl. file
letter of 1 April 1966), one adult steelhead was observed, and it was concluded that the creek
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supported only a small steelhead population. On 13 February 1986, juvenile steelhead were
seen at the creek mouth (T. L. Taylor, California Department of Parks and Recreation,
unpubl. data). Local state park personne continue to see spawners and high densities of
juvenile steclhead in lower Iday Creek, aswell as rainbow trout in the upper drainage (R.
Avant, California Department of Parks and Recreation, Montana de Oro State Park, pers.
comm. of 4 May 1993).

Little Pico Creek Drainage
No formal record of an historical steelhead run was found for Little Pico Creek.

Duringthe 1983-84 steelhead season, the Santa L ucia Flyfishing Club conducted a cred census
of four San Luis Obispo County coastal streams, including the Little Pico (Santa Lucia
Flyfishing Club, San L uisObispo, newsletter of April 1984). Surveysoccurred on 20 of the50
legal fishing days. Two anglerswere interviewed who landed no steelhead during 3.00 hr of
angling effort.

Reference was made, in several recent (1990) CDFG file documents, to a steelhead
resource and its protection thereof in connection with lagoon alteration. Relativeto nearby
Pico Creek, the Little Pico apparently does not have as much deep pool habitat in which
juvenilesteelhead may oversummer. However, thedenseriparian vegetation along thelower
stream doesprovidegood shdter for trout, and afew juvenilesteelhead havebeen observed in
thecreek during snorkeling surveyssinceMay 1992 (M. Jennings, USFWS, pers. comm. of 21
January 1993).

Morro Creek Drainage
A CDFG survey report combining field notesfrom February 1947 and April 1951 with

observations made in December 1951 stated that steelhead runsin Morro Creek were small
and that they were lightly fished because of limited access to private property in the lower
stream area. Spawning substratewaspresent inthemiddleportion of thestream, and natural

propagation was noted to have occurred in the lower mid-section. Upstream migration was
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blocked by cascades and a waterfall about 12 km from the mouth. Fishing for resident
rainbow trout in 1951 wasr eportedly successful (medium to heavy fishing pressure) following
a plant of 5,000 catchable-sizefish. Some 990 rainbow trout catchableswer e stocked in 1953
and 1,540 in 1955.

In a January 1962 CDFG survey, the stream habitat was somewhat degraded dueto
pollution from an abandoned dump in the lower stream, and because of reduced flow dueto
extensive pumping. No migration barrier swereobserved, except asmentioned above. Drought
conditions had prevailed since 1957-58, thus preventing breaching of the sandbar and adult
steelhead immigration. No steelhead wereobserved and local residentsreported that they had
not seen any in the stream since 1959. Yet, the creek was ill regarded as a viable steelhead
production area.

When surveyed again by the CDFG in June 1973, silt wasarmoring spawninggrave in
the lower stream, but grave quality was still high in the upper and middle areas. Flow
conditionswereimproved from 1962 dueto increased precipitation, but pollution of various
sortshad apparently increased, including siltation, dumping of garbage, urban and highway
runoff, aswell asdischargeof agricultural wastewater. Several rainbow trout werecaptured
above the barrier falls, which averaged 15.7 cm in length (SD = 5.6 cm; n = 15). Thesefish
were believed to be descendants of catchablerainbows planted in 1953 and 1955. Steelhead
juveniles were seen, but not captured for positive identification, in sections below the falls.
Overall, the steelhead stock may have been negatively impacted by (i) diver sion damslacking
optimal fishwaysin thelower and middle stream, which would block accessto spawningareas,
and (ii) unstable flow conditions because of water diversions.

Two adult steelhead, about 43 and 58 cm in length, wer e observed by the CDFG in the
middleportion of thestream on 14 April 1974. On 4 May 1974, two steddhead measuring 30.5—
33.0cmin length, and one spent femaleat 51.5 cm FL , wer e captured by dectrofishingin the
samearea. No reddswere observed.

Barclay (1975) found juvenile steelhead/rainbow trout in Morro Creek, and “they
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were abundant in areas with clean, cool waters that flowed over gravel or other rock
substrate.”

Morro Creek wassurveyed visually and by electr ofishing during 1-9 September 1978,
from themouth through km 19 upstream (G. Stoneand R. Adams, CDFG, unpubl. filereport).
Suitable spawning gr avelswerelocated between stream km 13 and km 18. Gravel bedsinthe
lower stream were covered with silt. Diversion damsin the lower and middle stream still
needed fishway improvementsasnoted in the 1973 survey. Two irrigation pumpswer e seen
taking water directly from thelower creek. Thelower and middle creek areaswere polluted
with urban debris; agricultural wastewater wasidentified asa potential pollution sourcein the
lower area. Small juvenile steelhead/rainbow trout weremost common from SKM 11 through
SKM 15, and two trout wer e captur ed within each of SKM 1-2 and SKM 6—7. L ocal residents
interviewed during the survey indicated that Morro Creek had historically supported a
productive steelhead/rainbow trout fishery, but that fishing was no longer worth pursuing
there, presumably because of a greatly reduced population.

During 17 August—22 October 1978, Knable (1978) estimated juvenile steelhead
abundance and biomass in Morro Creek and five other San Luis Obispo County coastal
streams. Morro Creek was selected to represent a steelhead production system having
undergone significant modification. Abundance and biomass were estimated using
electrofishing and thetwo-passremoval method in six randomly-selected, 30.5 m long sections,
in four 1.6 km long stream reaches. The uppermost stream wasdry, in SKM 17.7-19.3.

Mean estimated juvenile density was 14 £ 19 trout/100 m (range, 0-52 trout/100 m).
Estimates of population on a kilometer basis were generally low in the lowermost 8 km (18
trout in SKM 1.6-83.2) and much higher above SKM 11.3 (average, 343 trout/km).
Apparently, juvenilerecruitment in 1978 wasfairly low asonly 25% of sampled trout (n =51)
werelikely young-of-the-year (50-99 mm in length), 43% wer e 100-149 mm, 25% wer e 150—
199 mm, and 6% were200-349 mm. Most sampled trout wereyearlingsasaverageindividual

masswas 21 g.
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Knable (1978) concluded that lower portionsof Morro Creek wereevolving toward a
state of advanced degradation. Spawning in the lower creek was compromised by siltation
from adjacent agricultural activities. Pollution from urban debris and reduced flow from
water diversions also decreased habitat quality in the lower creek. Dams at SKM 3.2 and
SKM 14.5 «till lacked adequate fishways.

Theaddition of numerousdiver sonsand pumpingwelsover theyear shascontinued to
deplete the amount of flow in the Morro Creek drainage, although no recent assessment has

appar ently been made to ascertain impacts on the steelhead resource.

Little Morro Creek
The Morro Creek tributary, Little Morro Creek, was surveyed by the CDFG in

January 1962. It was deemed unsuitable as steelhead habitat because of extremely low and

unstable flow, and a lack of spawning gravel. Local residents reported that they had never
seen or heard of fish in the creek.

Old Creek Drainage
Prior to the impoundment of Whale Rock Reservoir in 1961, Old Creek and its

tributary, Cottontail Creek, supported a steelhead run of unknown magnitude. Early CDFG
stocking recordsindicated that the Old Creek steelhead population was supplemented with
15,000j uvenilesin 1932, and 10,000in 1933. Fingerling steelhead (5-7.5 cm) werecommon in
several stream sections when surveyed by the CDFG in January 1957. Suitable spawning
areaswer e present throughout the survey area, including below the proposed dam site. The
resultsof a July 1957 CDFG survey suggested that therun might berelatively small. Juvenile
steelhead wer e scar ceat that time, ranging in length from about 5to 20 cm, and wer eobser ved
at a diversion dam with a dysfunctional fish ladder about 6 km upstream from the mouth.
Some fishing for adult steelhead occurred at the stream mouth in winter.

With completion of thedam at Whale Rock Reservoir, the CDFG placed management
emphasis on the landlocked steelhead in the reservoir system, as only about 1.6 km of Old
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Creek isavailableto sea-run fish below thedam. The CDFG (1982) conducted studiesduring
the late 1970 s-early 1980's during which they found that spawning occurred in late winter,
and thejuvenilesteehead entered thereservoir from thespawning tributariesmostly at age 1,
although some emigrantswere also age 2. It was not indicated if the fish smolted when they
entered thereservoir. Mean backcalculated length at formation of the first annulus was 90
mm FL. Second-year growth in thereservoir wasvery good (mean length at annulus 2 =260
mm FL) but appar ently appr oached an asymptotebeginningin thethird year (mean length at
annulus 3=310mm FL). No age 4 or older steelhead had been collected from Whale Rock
since 1979; thelargest of thesefish had exceeded 500 cm FL. Theapparent attenuated growth
and low survival of age-3 and older steelhead may have been due to a reduction in suitable
forage organisms (mainly Dipterans and prickly sculpin, Cottus asper), and possibly direct
foraging competition with Sacramento sucker (Catostomus occidentalis), which were
introduced to the reservoir sometime between 1971 and 1978. Some older steelhead also left
thereservoir viathe spillway, although the dam spilled infrequently during the study period.

The CDFG (1982) found that about 4 km of high quality spawning and rearing habitat
was accessibleto steelhead in Old Creek between thereservoir and anatural barrier. About
another 5 km of potential habitat existed abovethebarrier. Only about 1.6 km of Cottontail
Creek was accessible to steelhead spawners because of barriers, and, otherwise, the creek
comprised poor quality spawning and rearing habitat because of the effects of agricultural
development, including depleted riparian vegetation from grazing, siltation, and water
diversion.

WhaleRock Reservoir hasnot been stocked with exoticrainbow trout; supplementation
plants have only been made with progeny of Whale Rock broodstock. The landlocked
steelhead in Whale Rock Reservoir may serve as a broodstock for usein stock enhancement
effortsin other San L uisObispo County stream systemsaswell (K. R. Anderson, CDFG, pers.
comm. of 9 July 1992). It is not known if adult steelhead till enter Old Creek below the

I eServoir.
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Pico Creek Drainage
Pico Creek is comprised of its north fork and south fork which convergeto form the

main stem about 2.4 km upstream from the mouth. In a CDFG survey in January 1960,
suitablespawning and rearing habitatswer e observed, theformer especially in thesouth fork,
but no steelhead were seen. Migration barrierswere not present, except possibly onein the
upper north fork. Grazing was noted as heavy in the drainage which may have resulted in
somesiltation in the stream dueto erosion. A local resident reported that the main stem and
portions of the south fork were dry in summer, leaving the north fork as the most reliable
steelhead producing portion of thestream. Thissourcehad also counted between 50 and 100
adultson occasion in asingle pool in spring. A local CDFG war den estimated the size of the
run to be about 3,000 adult steelhead.

On 25 January 1974, a 64 cm adult steelhead wasobserved in Pico Creek, about 2.4 km
upstream from Highway 1. Accordingto alocal resident, only one other adult had been seen
earlier that season, and that mor efish wer e expected in the stream at that timeof year (CDFG,
unpubl. field notes). Western Outdoor News (6 August 1976 with photographic
documentation) reported the catch of three 3.6 kg steelhead from Pico Creek.

Duringthe 1983-84 steelhead season, the Santa L ucia Flyfishing Club conducted acred
census of four San Luis Obispo County coastal streams, including Pico Creek (Santa Lucia
Flyfishing Club, San L uisObispo, newsletter of April 1984). Surveysoccurred on 20 of the50
legal fishing days. Nine anglerswereinterviewed who landed no steelhead during 7.75 hr of
angling effort, although there were rumors of steelhead being taken.

Over the years, Pico Creek has been a popular steelhead fishing location. Adult
steelhead have been seen entering thelagoon in recent years(K. Wor cester, CDFG, pers. obs)),
although no steelhead were seen in the stream during a survey on 12-13 June 1989 (Par
Environmental Services, Inc. 1991). The 1987-92 drought undoubtedly had a significant
negativeimpact on the small Pico Creek steelhead stock. Since May 1992, however, juvenile
steelhead have been observed during monthly snorkeling surveysin thelagoon and |ower most
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200 m or so of the creek M. Jennings, USFWS, pers. comm. of 21 January 1993).

Pismo Creek Drainage
Pismo Creek dischargesinto the Pacific Ocean at Pismo Beach after flowing about 8.5

km through Price Canyon. Itsheadwater tributaries, East and West Corral dePiedra creeks,
converge near the community of Edna to form the main stem. When Pismo Creek was
surveyed by the CDFG in September 1972, spawning gravel was present but not very
abundant. Nojuvenile steelhead or any other fisheswer e observed from the mouth to Edna.
Siltation and chemical pollution were noted as problems, and one 1-m high diversion dam
functioned asabarrier to fish movements.

Y e, juvenile steelhead wer e observed in theupper half of Pismo Creek duringa CDFG
electrofishing survey on 26 June1974. Thisdistribution wasessentially confirmed in another
survey conducted during the summer and fall of 1974 (Rohde 1975); juvenile steelhead were
found in lowermost West Corral de Piedra Creek and in the lower mid-portion of Pismo
Creek, but not in the lowermost main stem or estuary.

Based on a cursory review of CDFG filedocumentsregar ding avariety of development
projectsin and around Pismo Creek, it islikely that steelhead habitat hascontinued todegrade
in especially the lower portion of thecreek. Steelhead apparently still enter Pismo Creek, as
based on their mention in recent (1990) CDFG file documents.

East and West Corral de Piedra creeks. Both East and West Corral de Piedra creeks
have historically supported rainbow trout and at least small runs of steelhead (e.g. Jordan
1895). Asof 1985, a dysfunctional fish ladder on East Corral de Piedra Creek, built by the
railroad in about 1927, blocked adult steelhead immigration totheupper stream (P. Chappell,
CDFG, unpubl. memo. of 24 June 1985). This barrier was judged to have a “serious
deleterious effect on the population.”

Steclhead reportedly spawned in thevicinity of a proposed dam sitein West Corral de
Piedra Creek duringthewinter of 1961-62, and juveniles (5—-10 cmin length) werecommon in
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the 1.6 km section of live stream below the dam site the following September (R. N. Hinton,
CDFG, unpubl. memo. of 4 October 1962). |n addition, rainbow trout wereobservedin 3.2km
of livestream in the canyon abovethedam site. Thedam application wasnot protested by the
CDFG, and a fishway on the dam was deemed unnecessary, but a minimum r elease flow was
secured in the agreement. Thelast observation of juvenile steelhead wasin lower most West
Corral dePiedraCreek in 1974 (Rohde 1975). Resident rainbow trout, up to 20 cm long, have
been observed in the tributaries above the reservoir as recently as December 1989 (K.
Wor cester, CDFG, pers. obs.). Two upper tributariesprovided excellent salmonid habitat for
at least 1.3 km, even at the low flow stage observed. Much of the stream below the reservoir

wasdry or otherwise degraded, and no fish were observed.

Salinas River Drainage (see Monterey County)

San Carpojo (San Carpoforo) Creek
Most of the San Carpojo Creek drainage lies on property owned by the Hearst

Corporation, and asof 1948 wasnoted ashaving a sef-sustaining steelhead population. Public
accesstothestreamisrestricted. Surficial flow isnormally interrupted inthelower streamin
summer. Juvenilestedhead, rangingin length from 5to 20 cm, were seen in thelower stream
in June 1948, July 1952, and January 1960 when observationsweremade. In June 1960, the
visually-estimated density of 7.5-15 cm juvenile steelhead at two locationsin thelower stream
wasabout 3.3trout/m. The7.5cm fish wereapparently greater in abundancethan the15cm
fish.

The CDFG surveyed thelowermost 6.5 km of the San Carpojo during 24-25 January
1961. Stream flow wasintermittent in thelowermost 1.6 km. Suitable spawning areaswere
found throughout the stream, and wer e of excellent quality in thelower stream. High quality
rearing habitat, in the form of pools and cover, was available in the upper creek area. Two
small diver sionswer e present, and several potential migration barriersnear Windy Point were

noted. Juvenilesteelhead werenoted asscarcein theupper stream wher eexcellent cover may
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have hid them, but common in the lower 1.6 km of stream (estimated visually at 31-62
trout/km). One adult wasreportedly seen in the stream’slagoon. A local resident reported
that fingerling steelhead wer e common thr oughout the stream in summer, but most emigrated
during thefirst rain of the season. 1n addition, hereportedly counted 155 adult steelhead in
three holes in the lower stream, and claimed that the largest adults entered the stream to
spawn in January and February, and smaller (30-51 cm), more silvery adults in March.
Fishing intensity was heavy at the mouth but light upstream because of restricted access.
Overall, the San Carpojo appeared to be a good steelhead spawning and nursery area.

In July 1972, 23 adult (53-84 cm) and 350 juvenile steelhead were rescued from a
drying pool in the stream and released further upstream in an area with perennial flow (J.
Schuler and K. Boettcher, CDFG, unpubl. memo.)

The CDFG surveyed the San Carpojo during 23-24 July 1973. Stream flow was
interrupted at that time. Spawning gravelswer e present throughout the stream, and rearing
habitat, in the form of poolsand cover, was abundant. No water diversions were observed.
Theremay havebeen minor pollution inthelower creek areafrom livestock feces, but siltation
was not a problem. Juvenile steelhead/rainbow trout, 5-25 cm in length, were captured by
electrofishing. Thetrout werevery abundant, both aboveand below a 2+ m high waterfall in
the mid-section of thestream. Up to 20-25trout occurred in 28 m2 pools. All trout observed
wer einfested with encysted metacer caria of the monogenetic trematode, Neascus, a condition
commonly referred toas” black spot disease’. A local resident reported that hehad seen black
spot disease on thetrout since about 1932. He also mentioned that the steelhead population
had been supplemented with juvenile plants during the late 1930's or early 1940’'s, which
corresponds with the time that rescued steelhead from the Santa Ynez River were being
planted in San Luis Obispo County streams. The waterfall was judged to be a barrier to
immigrating adult steelhead, at least under low flow conditions. |1t wasassumed that resident
rainbow trout occurred abovethewaterfall and probably intothelower portion of thestream
below the fall wherejuvenile steelhead were also present. Again, fishing for adult steelhead
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wasnoted as heavy in thelagoon; fishing for juvenile steelhead and resident rainbow trout in
upstream areas was probably light. The stream at this time was rated as one of the best
steelhead streamsin San L uis Obispo County.

Some 27 adult steelhead wer e counted in three poolsby alocal resident in April 1974.
Follow-up observations were made of seven adult steelhead in the poolsin question; thefish
ranged in length from 43 to 76 cm and several redds were observed in a nearby riffle (M.
Seefeldt, CDFG, unpubl. field report).

During 17 August—22 October 1978, Knable (1978) estimated juvenile steelhead
abundanceand biomassin San Carpojo Creek and five other San L uis Obispo County coastal
streams. The San Carpojo was sdected to represent a steelhead production system
approximating pristine conditions. Abundance and biomass were estimated using
electrofishing and thetwo-passremoval method in six randomly-selected, 30.5 m long sections,
in two 1.6 km long stream reaches, between the mouth and thewaterfall barrier at SKM 8.2.
Portions of the lower creek weredry.

Mean estimated juvenile density was 187 + 344 trout/100 m (range, 01,063 trout/100
m), although this was an overestimate due to poor depletions with the two-pass removal
method. Juvenilerecruitment in 1978 wasrelatively good as 50% of sampled trout (n = 150)
were likely young-of-the-year (50 —-99 mm in length), 45% wer e 100-149 mm, and 4% were
150-249 mm. Most sampled trout wer eyoung-of-the-year asaverageindividual masswas 3.5
g.

Knable(1978) concluded that San Carpojo Creek remained basically unaltered, relative
totheother creeksin hissurvey. Themost significant impactswerefrom extensivevegetation
clearing, channelization, and gravel mining within the lowermost 1.6 km of the creek.

San Carpojo Creek isreportedly still in primecondition (J. Nelson, CDFG, pers. comm.
regarding results of 1993 stream survey) and, along with the Arroyo dela Cruz, continuesto

be among the most important steelhead streamsin San L uis Obispo County.
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Estrada Creek
Thelowermost 0.4 km of the San Carpojo tributary, Estrada Creek, was surveyed by

the CDFG on 25 January 1961. Spawning substrate occurred only in scattered patches, but

rearing habitat, in thefor m of poolsand cover, wasadequateand juvenilesteedhead (5-10cm)
werepresent at alow density. Nomigration barriers, diversions, or pollution wereobserved in
thisreach.

San Luis Obispo Creek Drainage
Historically, the San L uis Obispo Creek system hassupported steelhead, and rainbow

trout in themountainous headwater s(Jordan 1895). Theupper mid-portion of thecreek flows
through thecity of San L uisObispo. Agricultural landsborder thecreek, both upstream and
downstream from thecity. The CDFG surveyed thelowermost 11 km of thecreek during 2-3
September 1958. Spawning gravel wasmostly lackingin thislower area, but rearing habitat in
theform of poolsand cover wasabundant. Therewerenobarrierstomigration. Agricultural
diversions occasionally caused interrupted flow conditions. Urban runoff, effluent from the
San L uisObispo Sewage Treatment Plant, and an oil pipelineleak werepollution sources. No
steelhead wer e seen, although this area was regarded as steelhead rearing habitat. Angling
pressurefor steelhead was reportedly heavy in thewinter.

When surveyed again by the CDFG during 12-16 December 1960, conditionsin the
lowermost 11 km of the creek were apparently much the same. Spawning habitat was
generally more abundant in the remaining 13 km of stream to the headwaters. Rearing
habitat, in theform of poolsand cover, wasgenerally availablethr oughout, but still of highest
quality in thelower stream. Therewasa 1.5 m waterfall just upstream from the confluence
with Reservoir Canyon Creek which may have posed a barrier to upstream migration under
low-flow conditions. There were no diversions or pollution in the headwaters, whereas
pollution from urban debris and runoff, and effluent from the sewage treatment plant may
havelimited steelhead use of the middie and lower stream areas. Several pumpsand storage

tankswer e present alongthelower creek wherewater wasdiverted for agricultural irrigation.
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Juvenile steelhead/rainbow trout, 2.5-20 cm long, occurred in theheadwater section at alow
population density. No trout were captured in net samples farther downstream. Angling
pressurefor steelhead was still reportedly heavy during the winter and early spring.

During May-August 1966, the CDFG investigated the effect of waste dischargeson the
biologial resour cesof San L uisObispo Creek, with emphasison steelhead (Nokes 1966). Along
a 3.2 km reach within the city of San Luis Obispo, about 90 pipes, culverts, and drainswere
observed which opened to the creek. A variety of chemical and organic pollutants were
discharging directly into the stream, including chlorinated swimming pool effluent and food-
laden kitchen drain effluents. Urban debrisalso heavily littered the stream.

Discharge from the San L uis Obispo Sewage Treatment Plant appeared to have the
greatest single effect on the distribution and site-specific abundance of aquatic organisms.
Effluent from the treatment plant sustained a continuous stream flow in the lower creek
during the summer—fall low flow period, when stream flow upstream from that point became
interrupted. Nokes (1966) found that the creek wasrelatively void of clean-water indicator
species of algae, invertebrates, and fishesalong a 2.4 km reach downstr eam from the point of
discharge. Denditiesof juvenilesteehead on 5May 1966, asdeter mined by cresol samplingin
blocked-off stream sections, were low (13-26 trout/100 m) at three stationsin the middleto
lower creek. These fish ranged in length from 6.5 to 30.5 cm. In an instream bioassay
conducted during 24-28 August 1966, all rainbow trout held in thetreatment plant discharge
which contained a high concentration of residual chlorine, and in the creek just downstream
from thepoint of discharge, died within 0.5hr. Thoseheld in thecreek just upstream fromthe
point of discharge survived the 96 hr trial.

Overall, about 6.4 km of San L uis Obispo Creek, through the city of San L uis Obispo
and downstream from the sewagetr eatment plant dischar ge, wer eadver saly affected by waste
discharges. Nokes (1966) predicted that thepollution effect would be even morewidespread as
stream flow continued to decr ease and waste dischar gesmade up an even greater proportion
of the flow.
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During the 1972-73 steelhead season, the CDFG in collaboration with studentsat the
California Polytechnic State University conducted a study to (i) estimate the adult steelhead
run size in San Luis Obispo Creek, and (ii) determine the approximate distribution of
steelhead spawning in thedrainage (Schuler 1973). A trap to captureadult steelhead on their
upstream migration wasoperated at Marre sdam, located about 1.6 km from the creek mouth,
from 27 November 1972 through 10 February 1973. Adultswerecaptured from 21 December
1972 through 6 February 1973, although 85% of adults were captured during 9-13 January
1973; high flow displaced the trap during 17-26 January 1973. A total of 45 steelhead was
captured, of which 40 wer e tagged and released to estimate the adult run using the Lincoln-
Petersen mark-and-recapture method. Only trout > 46 cm FL were considered steelhead,
although thiswaslater considered amistake. Appar ently, thetrap wasineffectivein capturing
steelhead spawners between 35 cm and 46 cm, and so these smaller, younger adults were
underestimated in thecatch. Captured malesaveraged (x SD) 66.9+ 4.4cm FL (range, 55.9—
73.7cm FL, n =14), femalesaveraged 66.5+ 5.0 cm FL (range, 55.9-76.2 cm FL, n =13), and
steelhead of undetermined sex averaged 63.2+ 7.2 cm FL (range, 45.7-73.7 cm FL, n = 13).
Therewas no significant differencein fork lengths among these three groups (ANOVA, F =
1.687, p = 0.199). Two estimates of adult run size, 102 and 117 (95% C.L., 22-212), were
derived using electrofishing and cred census as recapture methods, respectively. Both
numberswer e consider ed under estimates, and Schuler guessed therun was closer to 200 fish
during a good year. The San Luis Obispo Creek tributaries, See Canyon, Stenner, and
Brizziolari creeks, were judged to be the areas used most by steelhead spawners, based on
observations of young-of-the-year steelhead made during eectrofishing surveys.

The study was repeated during the 1973-74 season (Schuler 1974). Trapping was
conducted at Marre'sdam for 86 days, ending 2 March 1974. Only 13 adult steelhead were
captured, tagged, and released. | n recaptureefforts, 18 adultswerecaptured by eectrofishing
of which two wererecaptures, and 17 adultswere seen in a cred census of which threewere

recaptures. The Petersen run size estimate corresponding to each recapture method was 117
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(95% C.L., 9-223) and 58 (12-104), respectively, thelatter being a partial estimate sincethe
fishing season ended before the adult upstream migration was completed. The 18 adults
captured by electrofishingweredistributed asfollows: sixin San LuisObispo Creek, 10in See
Canyon Creek, and two in Stenner Creek (c.f. young-of-the-year steelhead observationsin
1972-73 study, above). Males observed in this study tended to be smaller on average (49.5 +
10.7cmFL; range, 38.1-71.1 cm FL ; n =19) than females(55.5+ 11.0cm FL ; range, 36.8-68.6
cm FL; n = 19) but thisdifferencewas not statistically significant (Mann-Whitney U test, p =
0.09). Based on ageing from scales, the total ages of spawners were 3-5 yr, with an overall
average of 3.84 yr (calculated as in Fahy 1978). Males on average (3.63 yr) tended to be
younger than females(4.05yr), but thisdifferencewasnot statistically significant (X2=4.255,
DF =2, p =0.12). Scalereading also showed that most juveniles emigrated to sea at age 1(+),
and that five of 19 (26%) females and one of 19 (5%) males were repeat spawners. Age 3
spawnersaveraged (x SD)40.8+ 2.8cm FL (range, 36.8-45.7cm FL; n=11), age4 spawners
averaged 54.8+ 8.7 cm FL (range, 39.4-68.6 cm FL ; n = 22) and age 5 spawner saver aged 68.3
+ 19 cm FL (range, 66.0-71.1 cm FL; n = 5). The sport fishery was poor; there was an
estimated 19 steelhead caught by 540 angler swho fished about 1,555 hr (0.012 fish/angler hr,
0.035 fish/angler). The decline in the San Luis Obispo Creek steehead population was
primarily attributed to (i) alack of juvenile steelhead rearing habitat in thefor m of poolsand
overhead cover (e.g. riparian vegetation, under cut banks); (ii) poor water quality in thelower
creek downstream from the discharge point of the San L uis Obispo Sewage Treatment Plant
(see summary of Nokes 1966, above); and (iii) man-made migration barriers that blocked
access to spawning and rearing habitatsin tributaries.

Barclay (1975) reported juvenile steelhead/rainbow trout in San Luis Obispo Creek,
and “they wereabundant in ar easwith clean, cool water sthat flowed over grave or other rock
substrate.” Rutten (1975) gave a more detailed presentation of the data collected under
Barclay’s direction. Sampling occurred between 17 June 1975 and 1 July 1975. Juvenile

steelhead/rainbow trout occurred in the lowermost main stem near Marre’'s dam and just
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upstream from the confluence with See Canyon Creek, and at nine mainstem stations from
about 180 m abovethe sewagetreatment plant outfall totheheadwaters. Observed dendtiesin
themain stem up to the confluencewith Stenner Creek averaged (+ SD) 13+ 16trout/100 m,
while those in upper San Luis Obispo Creek and the tributaries, See Canyon, Stenner,
Brizziolari, and Reservoir Canyon creeks, averaged 174+ 148trout/100 m. Thisdifferencein
juvenile steehead/rainbow trout densities was highly significant (Mann-Whitney U tedt,
p<0.001), and reflected thedisparity in trout habitat quality between theimpacted main stem
and relatively undeveloped tributariesand headwaters. For example, theadver seeffect of the
treatment plant effluent on juvenile steelhead distribution in the lower creek persisted.
TheCDFG evaluated the steelhead resour cesof San LuisObispoCreek inrelationtoa
proposed flood control project (Snider and Gerdes 1975). It was noted that mainstem
steelhead habitat was alr eady degraded by existing flood control improvementssuch asbank
revetment, channelization, and tunneling. The juvenile steelhead population was studied
during the late summer—fall low flow period in 1975, when rearing habitat quantity and
guality were presumably most limited. Steelhead had accessto suitable spawning habitat in
the upper main stem (above the confluence with Stenner Creek), and in the tributaries, See
Canyon, Stenner, Brizziolari, and Reservoir Canyon creeks. Qualitativesurveysrevealed the
presence of juvenile steelhead in nearly all stream areas with surficial flow. Abundance
estimateswer emade, by use of electr ofishing and thetwo-passdepletion method, insx30.5m
stream sections per 1.6 km reach of each major steelhead rearing area identified in the
qualitative survey. The highest densities of juvenile steelhead corresponded to the main
spawning areas. The averagedensity in upper San L uis Obispo Creek was 269 trout/100 m,
while those in See Canyon, Stenner, and Reservoir Canyon creeks ranged from 249 to 981
trout/100 m (see below for details on each tributary). The average length and biomass of
juvenilesteelhead were 87 mm FL and 1.8 kg/100 m, respectively, in theupper main stem, and
had ranges of 56 <95 mm FL and 0.6-4.2 kg/100 m, respectively, in thetributaries. In upper
San L uisObispo Creek, 77% of sampled trout wer eage 0+, 22% wer eage 1+, and 1% wasage
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2+. Corresponding percentages in the tributaries averaged 91.3%, 8.3%, and 0.3%,
respectively. Based on age-class specific survival rates from Shapovalov and Taft (1954),
observed juvenile production in upper San L uis Obispo Creek would correspond to an adult
steelhead production on theorder of 179 fish, whilethosein thetributariesaveraged 275fish,
resulting in an estimated drainage production of about 1,000 adult steelhead. Snider and
Gerdes (1975) noted that the most significant factor affecting steelhead production in the San
L uis Obispo Creek drainage wasthe availability of suitable juvenilerearing habitat.

Eckle (1978) reaffirmed the negativeimpact of the San L uis Obispo Sewage Treatment
Plant on juvenile steelhead rearing habitat quality in lower San Luis Obispo Creek.
Chloramine toxicity rendered between 1.6 and 6.4 km of stream below the point of waste
discharge unsuitable as steelhead rearing habitat, as determined by instream bioassays
conducted under low flow conditionsin August 1978. It wasalso suggested that chloramines
could be a deterrent to upstream migrating adult steelhead in low flow years, when a water
quality barrier might persist in the absence of sufficient dilution from rain runoff.

As of 1985, the best spawning and rearing habitats in the drainage were till in the
tributaries, See Canyon, Stenner, and Reservoir Canyon creeks, and upper San L uis Obispo
Creek abovetheurban area. Juvenilesteelhead densitiesin themain stem abovethe San L uis
Obispo Sewage Treatment Plant ranged from 186 to 311 trout/100 m, while those in the
tributariesranged from 435 to 808 trout/100 m (P. Chappell, CDFG, unpubl. datafrom a 1985
electrofishing survey, as cited in Western Ecological Services Company, Inc. 1987). No
juvenilesteelhead wer efound at threelocationson San L uisObispo Creek below thetreatment
plant, asfar downstream asthe Highway 101 bridge near Avila Road.

Cannata (1989) conducted a survey of San L uisObispo Creek to determineif steelhead
still used the stream as spawning and rearing habitat within the San L uis Obispo city limits.
Young-of-the-year (<75 mm TL) and older (> age 1+; >75 mm TL) steelhead were counted
whilewalking along the streambank during April-May 1989, thus providing a conservative
juvenilepopulation count. About 800 young-of-the-year and 20 older steelhead werecounted.
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Thus, spawning was successful in at least two consecutive years. Steelhead occurred in all
sectionsof the survey ar ea except below the point of dischar ge of the San L uis Obispo Sewage
Treatment Plant. When surveyed again during September—October 1989, stream flow was
interrupted and only a short section of stream within the San L uisObispo city limitscontinued
to providehabitat for juvenilesteelhead. Cannata (1989) concluded that, asof 1989, San L uis
Obispo Creek continued to support asteelhead population, but that the population waslikely
depressed dueto the effects of three consecutive year s of drought (1986-87 thr ough 1988-89).
Steelhead used the portion of the creek within the San L uis Obispo city limitsasa migration
corridor, and as spawning and rearing habitats.

Y oung-of-the-year steelhead were observed in poolsin lower San L uis Obispo Creek,
downstream from thecity’ ssewagetreatment plant, during an electr ofishing survey on 4 May
1994 (J. Nelson, CDFG, pers. comm. of 12 May 1994).

Castro Canyon Creek
Castro Canyon Creek isavery small, 2.4 km long tributary that enterslower San L uis

Obispo Creek about 6.4 km upstream from the Pacific Ocean. Thecreek wassurveyed in its
entirety by the CDFG on 14 December 1960. Stream flow was very low at the time of the
survey, but suitable spawning and rearing habitats would be available to steelhead under
higher flow conditions. Nobarriers, diversions, or pollution wereobserved. Thelocal CDFG
warden reportedly rescued large steelhead from the creek in some years. Local residents
reported that adult steelhead ascended the creek in wet years, but that nonehad been seenin

several years. Nor were any juvenile steelhead seen during this survey.

Harford Canyon Creek
Harford Canyon Creek isavery small, 3.2km long tributary that entersthetidal zone

of lower San Luis Obispo Creek about 180 m upstream from the mouth. The creek was

surveyed in itsentirety by the CDFG on 13 December 1960. Spawning habitat wasonly fair as
the substrate contained much sand and silt. Rearing habitat in the form of poolsand cover

was adequate. No barriers, diversions, or pollution were observed. Juvenile steelhead, 2.5—
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10.0 cm in length, were seen, and local residents reported that the creek had “always’

supported numerous small trout.

Prefumo Creek
Prefumo Creek is a main tributary that enters the mid-portion of San L uis Obispo

Creek. Theentire8km of the creek was surveyed by the CDFG on 14 December 1960. Stream

flow wasinterrupted at thetimeof thesurvey. High quality spawning groundswereavailable

in the lower creek, and steelhead rearing habitat, in the form of pools and cover, occurred
throughout thestream. Nodiversions, barriers, or pollution wereobserved. Although nofish
werecaptured in net samples, thelocal CDFG warden indicated that adult steelhead did runin
the creek in wet years.

Schuler (1973) captured no adult steelhead by electrofishing in Prefumo Creek above
LagunalL akeduringthe 1973-74 season. Evidently, aconcretespillway and culvert under Los
Osos Road blocked the upstream migration of adult steelhead above Laguna Lake. Rutten
(1975) also found no juvenile steelhead in Prefumo Creek during thelatter half of June 1975,
at an éectrofishing station in the lower most creek.

In contrast, young-of-the-year steelhead were inhabiting all available habitat in
Prefumo Creek when observed by the CDFG in October 1980 (P. P. Chappedll, CDFG, unpubl.
memo. of 14 October 1980). Every pool contained trout with densitiesranging from 10to 50
fish/pool, depending on pool size.

Cannata (1989) saw nojuvenilesteelhead in lower Prefumo Creek whilewalking along
thestreambank during April-May 1989. Apparently, theoverpassstructureat Highway 101
created abarrier that prevented adult steehead from migrating to upstream spawning habitat.

Steelhead and rainbow trout were mentioned asfishery resourcesto be protected in a
recent (1990) CDFG filedocument, in connection with a proposed development project in the
creek drainage.

Reservoir Canyon Creek
Reservoir Canyon Creek isan extremeheadwater tributary to San L uisObispo Creek.
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Steelhead were present in the creek during a mid-1930's CDFG survey. Spawning grounds
weredescribed aspatchy. The stream wasregarded asthe best steelhead production areain
the San Luis Obispo Creek system. Although no recordswere discover ed, plants of juvenile
steelhead had appar ently been made, theorigin of thesefish unknown. Brown trout had been
introduced to the creek (4,000 planted in 1933), but with poor results. Angling pressureonthe
creek wasrated asvery heavy.

Thereport of a CDFG survey conducted on 16 December 1960 provided an impression
of how a dam in the system affected historical steelhead production. The earth-fill dam
creatingasmall reservoir restricted potential steelhead production to only about 0.8 km of the
lower stream area. Most of the water in the stream was diverted by the City of San Luis
Obispofor domesticuse. At thetime of thesurvey, stream flow wasinter mittent, rearing pools
weresmall and scatter ed, but cover from overhanging vegetation wasabundant. A very sparse
population of small rainbow trout, 2.5-10 cm long, occurred in the upper canyon abovethe
reservoir. Thereservoir was stocked with 12,000 catchablerainbow trout annually.

Rutten (1975) determined juvenile steehead/rainbow trout abundance at three
electrofishing stationson the creek, two below and oneabovethebigfallsin Reservoir Canyon,
between 17 June 1975 and 1 July 1975. The density of juvenile steelhead below the falls
averaged (+ SD) 294 + 21 trout/100 m, while the density of rainbow trout at the one station
abovethefalls was 26 trout/100 m.

The CDFG also made juvenile steelhead abundance estimates in Reservoir Canyon
Creek downstream from thefallsin 1975, by use of electrofishing and the two-passdepletion
method (Snider and Gerdes 1975). During June 1975 when stream flow in the creek was
continuous, the aver age density was 348 trout/100 m. By fall 1975, however, only 0.4 km of
surfacewater persisted in thecreek and theaveragedensity of juvenilestedhead nearly tripled
to0 981 trout/100 m, appar ently dueto crowding asaresult of thereduction in rearing habitat
availability. The average length and biomass of these fish in fall were 70 mm FL and 4.2

kg/100 m, respectively, and 94% of sampled trout wer e young-of-the-year and theremaining
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6% were yearlings. Based on age-class specific survival rates from Shapovalov and Taft
(1954), the observed juvenileproduction in Reservoir Canyon Creek corresponded to an adult
steelhead production on the order of 91 fish.

As of 1985, some of the best spawning and rearing habitats in the drainage still
occurred in Reservoir Canyon Creek. At that time, the creek supported >435 trout/100 m (P.
Chappell, CDFG, unpubl. data from a 1985 eectrofishing survey, as cited in Western
Ecological Services Company, Inc. 1987), which wasa similar production level asin 1975.

See Canyon Creek
See Canyon Creek isan important, 7km long tributary that enter sthetidal zone of San

L uisObispo Creek about 3.4 km upstream from the Pacific Ocean. Steelhead werepresentin
the creek during a mid-1930's CDFG survey. Spawning grounds were “common” and
overhanging riparian vegetation and an abundance of insects apparently provided good
rearing conditions for juvenile steedlhead. No barriers or diversions were seen. Angling
pressurewasnoted asheavy. Thesteelhead population had been supplemented with aplant of
8,000 juvenilesin 1932.

When surveyed in itsentirety by the CDFG on 12 December 1960, therewas still high
quality spawning gravel throughout the creek. Suitablerearing habitat, in theform of pools
and over hanging vegetation, wasalsowidespread. Therewereseveral agricultural diversions,
and urban debris polluted the stream. “A fair size population” of juvenile steelhead was
observed. These fish were visually estimated to be 2.5-20.0 cm in length. Local residents
reported that asmany asseveral hundred adult steelhead ascended See Canyon Creek in wet
years, but only afew in dry years. The creek wasregarded asthe most important spawning
tributary in the San L uis Obispo Creek drainage.

Schuler (1973) captured six adult steelhead in See Canyon Creek by electrofishing
during 22-25 February 1973. Observations of young-of-the-year steelhead madeduring this
survey also supported the view that the creek was an important spawning and rearing
tributary for San L uisObispo Creek steelhead. Duringthe 1973-74 season, 10 adult steelhead
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wer e captur ed by dectrofishing (Schuler 1974), thus demonstrating the continued per sistent
use of this stream as a steelhead production area.

Rutten (1975) sampled six stations throughout See Canyon Creek by electrofishing,
between 17 June 1975 and 1 July 1975. Densitiesof juvenilesteelhead wererelatively high and
averaged (x SD) 277 £ 163 trout/100 m (range, 161-584 trout/100 m). Juvenile population
dendity remained essentially the sameinto fall 1975 when the CDFG found an aver age of 302
trout/100 m, by use of eectrofishing and the two-pass depletion method (Snider and Gerdes
1975). The average length and biomass of these fish were 56 mm FL and 0.6 kg/100 m,
respectively, and 97% of sampled trout wer e young-of-the-year and the remaining 3% were
yearlings. Based on age-class specific survival rates from Shapovalov and Taft (1954), the
observed juvenile production in See Canyon Creek corresponded to an adult steehead
production on the order of 486 fish, making this stream the area of greatest steelhead
production in the San L uis Obispo Creek drainage.

As of 1985, some of the best spawning and rearing habitats in the drainage still
occurred in See Canyon Creek. At that time, the creek supported 435 —808 trout/100 m (P.
Chappell, CDFG, unpubl. data from a 1985 eectrofishing survey, as cited in Western
Ecological Services Company, I nc. 1987), which at least equalled the production seen in 1975.

Stenner Creek
Stenner Creek isamajor, 9.7 km long headwater tributary that entersSan L uisObispo

Creek within thecity limitsof San LuisObispo. Thecreek wassurveyed in itsentirety by the
CDFG on 16 December 1960. Suitable spawning substrate occurred throughout thecreek, and

wasof highest quality in themiddleportion just outsidethecity limits. Rearing habitat quality
waslimited by a scar city of poolsthroughout, and lack of riparian cover in themiddleportion
of the creek. No barriers, diversions, or pollution were observed. Although no fish were
observed, thecreek wasregarded aspotentially “afair producer of steelhead especially during

wet years.”
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Schuler (1973) captured oneadult steelhead in Stenner Creek during an e ectrofishing
survey on 9 March 1973. Young-of-the-year steelhead wer e also observed in both Stenner and
itstributary, Brizziolari Creek, duringthissurvey. Schuler suggested that the Stenner Creek
system was one of the areas used most by San L uis Obispo Creek steelhead.

During 16-18 May 1973, the CDFG surveyed a reach of Stenner Creek from 1.6 km
below to 1.6 km aboveits confluencewith thetributary, Brizziolari Creek. Theupper 1.6 km
section flowed through agricultural land, while the lower 1.6 km section flowed through an
urbanized area. An estimated third of the streambed within the survey sections consisted of
suitable spawning gravel. Rearing habitat in the form of pools, undercut banks, and
overhanging riparian vegetation was abundant. Perennial flow maintained pools and other
low-velocity rearing habitat even in dry years. Several migration barriers were observed,
including summer dams, but none appeared to affect adult steelhead movements. No
diversions were seen. Storm drains entering the creek were a potential pollution source.
Agricultural waste water appeared to enhance eutrophication of the stream, and resultant
algal growth limited steelhead rearing habitat utility. Silt entered thestream from Brizziolari
Creek and extended downstream as far as 275-365 m. Young-of-the-year and yearling
steelhead wer e sampled by e ectrofishing. Estimated abundance of both age classes combined,
using the two-pass removal method, waslow, about 10 trout/100 m. Therewasan estimated
6.4 km of stream habitat suitable for steelhead production. The stream supported a minor
trout fishery, with most pressure from youngsters.

During the 1973-74 season, two adult steelhead were captured by electrofishing
(Schuler 1974), thus demonstrating the continued persistent use of this stream asa steelhead
production area.

Rutten (1975) found only 16 trout/100 m at one el ectrofishing station in lower Stenner
Creek duringthelatter half of June 1975, but 131 trout/100 min theupper creek. Infall 1975,
juvenile population density averaged 249 trout/100 m in several 30.5 m stream sections, as
determined by electrofishing and the two-pass depletion method (Snider and Gerdes 1975).
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The averagelength and biomass of these fish were 95 mm FL and 2.5 kg/100 m, respectively,
and 83% of sampled trout wereage 0+, 16% wereage 1+, and 1% wasage 2+. Based on age-
classspecific survival ratesfrom Shapovalov and Taft (1954), theobserved juvenileproduction
in Stenner Creek corresponded to an adult steelhead production on the order of 249 fish.

As of 1985, some of the best spawning and rearing habitats in the drainage still
occurred in Stenner Creek. At that time, the creek supported up to 435 trout/100 m (P.
Chappell, CDFG, unpubl. data from a 1985 eectrofishing survey, as cited in Western
Ecological ServicesCompany, Inc. 1987), which at least equalled theproduction seen in 1975.

Cannata (1989) counted eight young-of-the-year and one yearling steelhead while
walking along the streambank on the lowermost 180 m of Stenner Creek, during April-May
1989.

TheStenner Creek tributary, Brizziolari Creek, wassurveyed by the CDFG on 15May
1973, from its confluence with Stenner Creek upstream through the California Polytechnic
State University campus. This portion of the drainage was highly developed and the creek
passed through agricultural land, and through several culvertsbeneath and along roadways,
includingtheconstruction sitefor anew road. Therewer e somesuitablespawning groundsin
theupper survey area, but silt cover ed suitablegravel downstream from theroad construction
site. Man-made poolsoccurred downstream from the culvertsand these, along with under cut
banks and overhanging riparian vegetation, provided rearing habitat for juvenile steelhead,
even under interrupted flow conditions. Such pools, though, were silted in below the
construction site. Nodiversionswereseen. Silt polluted the stream from theconstruction site,
and this ditation apparently extended well into Stenner Creek (see above). Cattle fecal
material wasalso a pollution sourcewhich likely enhanced primary production in thestream.
Resultant algal growth limited steelhead rearing habitat utility through physical occlusion.
Young-of-the-year and yearling steelhead were sampled by eectrofishing. Estimated
abundance of both age classes combined, using the two-passremoval method, was very low,
about 5 trout/100 m. Rutten (1975) found no trout at an electrofishing station in lower
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Brizziolari Creek during thelatter half of June 1975, but about 10 trout/100 m at a station in
the upper creek.

As of 1985, a dysfunctional fish ladder on Brizziolari Creek on the California
Polytechnic State University campus blocked upstream migration of adult steelhead (P.
Chappell, CDFG, unpubl. memo. of 6 June1985). Therewasan estimated reduction of about
7,000-10,000 juvenile steedhead annually over a 3-5 yr period. The barrier problem was
apparently rectified by the University as of 18 December 1985 (R. A. Tartaglia, California
Polytechnic State University, San Luis Obispo, unpubl. letter of 23 December 1985).

STATUS: Mention Froom Creek, the Buckley Road tributary, and other minor tributaries
that may havesupported steelhead production but nolonger do sobecauseof barriers, etc. (see
Schuler 1974).

Ssn Simeon Creek Drainag
San Simeon Creek has historically supported a steelhead population. Early records

show that steelhead wer e present in the creek when the CDFG surveyed thestream duringthe
mid-1930’s. Spawning grounds for steelhead were common except in the upper areas. The
middleand lower portionsof thestream had apparently dried up in late summer over several
years, resulting in a loss of rearing habitat. No barriers or diversions were seen. Natural
propagation among migrant adultswasnoted to occur, but survival of progeny waspr edicted
to below, presumably because of stream desiccation and heavy fishing pressure on steelhead
juveniles. Although the steelhead population had been supplemented with 10,000 juvenilesin
1932 and 8,000 in 1933, the surveyors recommended against further stocking because of
interrupted flow conditionsin late summer.

When San Simeon Creek was surveyed by the CDFG in June 1948, spawning substrate
was plentiful, and juvenile steelhead, 2.5-5 cm in length, were abundant and occurred at
visually estimated densities of 160-250 trout/100 m. A few planted rainbow trout were also

observed. Based on infor mation contained in various CDFG documentsfrom around this
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time (W. A. Evans, CDFG, unpubl. fiedd notes of 18 June 1948, unpubl. interoffice
correspondence of 19 July 1948, and unpubl. field notes of 7 October 1950), the creek was
planted with hatchery reared trout during 1947-1950 to support a stream trout fishery.
Fingerling plants were most often indicated but it was unclear if the fish planted were from
steelhead or rainbow trout stock. Planting of catchable rainbow trout was also mentioned.
Therewas much attention paid to the success of these plantsreativeto stream flow, and the
1949 and 1950 plants in the North Fork San Simeon Creek were considered unsuccessful
because of interrupted flow conditions in late summer—fall. However, this headwater area
contained perennial poolswith ample shading capable of providing over-summering habitat
for juvenile steelhead.

When the CDFG surveyed thelower creek areain September 1948 (H. D. Hoefelmeier,
CDFG, unpubl. field correspondence of 10 September 1948), the creek wascompletely dry for
at least 2.4 km upstream from theHighway 1 bridge. Isolated poolsoccurred abovethat point
which supported surviving fish. Thelagoon at the mouth of the creek, downstream from the
Highway 1 bridge, contained the only water in thelower creek area. Thelocal fish and game
warden participating in the survey indicated the lagoon would persist until winters rains
began. Hoefelmeier also noted that all the creeks from Morro Bay to Piedras Blancas Point
had similar streamflow conditions at that time.

Thelowermost 11 km of San Simeon Creek wer e surveyed by the CDFG on 19 January
1960. The lowermost 7 km contained a very high proportion of spawning gravel, visually
estimated at 80%—90% of thestreambed. Intheuppermost 4 km of thesurvey area, <30% of
the streambed overall contained suitable spawning gravel. Thedistribution of high quality
rearing habitat for juvenile steelhead, in the form of pools and cover (rootwads, fallen trees,
overhanging riparian vegetation, boulders), was essentially the opposite of that for spawning
habitat, in that the best rearing areas were in the uppermost 5 km of the survey area. A
bedrock fall, about 320 m downstr eam from the confluence of thenorth and south forks, wasa

potential barrier to upstream migration. However, it wasappar ently passableto adultsunder
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high flow conditions because thelocal fish and gamewarden had seen steelhead in the south
fork abovethefall. Therewereno diversions, and no pollution was seen although therewas
extensive cattle grazing in the watershed. No fish were observed in the stream during this
survey, but thestream wascharacterized asproviding “ someof thebetter steelhead fishing for
the San Luis Obispo area.”

In 1965, the CDFG investigated the effect of siltation from theStewart Warren Mineon
juvenile steelhead production in Steiner and San Simeon creeks (M. L. Johnson, CDFG,
unpubl. memo. of 4 October 1965 and attached unpubl. filereport on subject). Steiner Creek
isamajor tributary that enters San Simeon Creek about 7 km upstream from themouth. The
mine contributed silt to Steiner Creek which then carried it to San Simeon Creek below the
confluence with Steiner. On 8 June 1965, juvenile steelhead abundance was determined by
creosol sampling in one 20 m long section each in San Simeon Creek abovethe Steiner Creek
confluence, in Steiner Creek, and in San Simeon Creek below the confluence. (Visual
streambank counts were also made but it was later decided that creosol sampling gave the
most accurate results). The density estimate for the San Simeon Creek section above the
confluence was 994 trout/100 m, while those in Steiner Creek and San Simeon below the
confluencewer e 114 and 94 trout/100 m, respectively. Thus, thedata suggested that steelhead
production in thesilted areaswaslower than that in theunsilted area by afactor of nearly 10.
Johnson expanded the data for the entire 8 km section of Steiner Creek, and the 7 km of San
Simeon Creek below the confluence, and estimated alossin juvenile steelhead production (at
that recruitment stage) of about 137,500 fish.

The CDFG conducted a follow-up survey on 27 September 1965. Themaost significant
changein conditionswasthat San Simeon Creek wasdry from thelagoon to 1.6 km upstream
from the Steiner Creek confluence, aswas the lowermost 2.4 km of Steiner Creek. Juvenile
steelhead density in San Simeon Creek above the confluence was 809 trout/100 m, as
determined by creosol sampling in one 23 m long section. Thus, there was about a 20%

reduction in density since the June 1965 sampling occasion. Assuming the same density
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reductionratein Steiner Creek, and takinginto consideration therearing habitat lossin all of
San Simeon Creek below the confluence and in lower Steiner Creek due to desiccation, the
estimated lossin juvenile steelhead production (at thisrecruitment stage) because of siltation
was calculated to be about 41,000 fish.

In 1970, the CDFG estimated the abundance of juvenile steelhead by electrofishing
several randomly-selected 30.5 m reaches in three 1.6-km sections (L. K. Puckett, CDFG,
unpubl. memo. of 30 December 1971). Abundancewas estimated using thetwo-passremoval
method. Juvenile steelhead abundance ranged from 113 trout/100 m in the uppermost km to
653 trout/100 m in SKM 8 (SKM 3-5weredry), and averaged 376 £ 270 trout/100 m among
the three sections.

San Simeon Cr eek wasnext surveyed by the CDFG during 13-14 August 1973, fromthe
headwater sto thelagoon for adistanceof 14.5km. Thedistribution of spawningand rearing
habitatswasessentially the sameasthat described in the January 1960 survey (seeabove). No
new barriersto adult immigration or diversions were observed on the main stem, although
farm pondswithheld thewater of sometributaries. Thegravel quarrying operation of Morro
Rock and Sand disturbed the streambed at three locations downstream from Steiner Creek.
Not only was about 3.2 km of steelhead spawning habitat disturbed or eliminated, but the
guarrying also caused ditation. In addition, the gravel operations blocked the spring-time
migration of young-of-the-year steelhead from the desiccating lower stream to perennial
rearing habitat upstream. An abandoned mercury mine on a small tributary polluted the
stream with silt and possibly mercury, cattle fecal material contaminated the upper stream
areas, and a public dump on the lower San Simeon Creek tributary, Van Gordon Creek,
contributed silt and trash to the drainage. Despite the relatively degraded condition of the
creek, juvenilesteelhead/rainbow trout, 4.0-15.0 cmin length, wer ecaptur ed by eectrofishing
and netting in all sections of the main stem, including the lagoon and above the bedrock
barrier near the headwater forks. Therewere many young-of-the-year in poolsin the lower

and middlecreek areas, and theupper creek contained both young-of-the-year and age 1+ fish
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but in relatively lower densities. San Simeon Creek was still viewed as a valuable steelhead
production area, but that its potential was compromised by especially the gravel extraction
activity.

Degradation of lower San Simeon Creek persisted in connection with gravel removal.
In discussing the problem, Chappell (1976) wrote that the loss of gravel and cobble,
compaction of the streambed, loss of riparian vegetation, road construction, and resultant
sedimentation from both instream sour cesand er osion of streamside soilswould precludethe
continued use of lower San Simeon Creek as stedhead spawning and rearing habitat.
Chappell also made two points of broader interest: first, that juvenile steelhead in central
California coastal streams, such as San Simeon Creek, typically remained in the stream for
only one year before smolting and emigrating to the sea; and second, that small tributaries
becoming intermittent in summer often support steehead spawning in winter, with resultant
juveniles escaping downstream in spring to perennial rearing areas.

During the 1983-84 steelhead season, the Santa L ucia Flyfishing Club conducted acred
census of four San Luis Obispo County coastal streams, including San Simeon Creek (Santa
Lucia Flyfishing Club, San L uisObispo, newsletter of April 1984). Surveysoccurred on 20 of
the50legal fishing days. Seven anglerswereinterviewed who landed no steelhead during 6.50
hr of angling effort, although there wererumors of steehead being taken.

Approximatey 200 steelhead, ranging in size from 9to 60 cm, died in the San Simeon
Creek lagoon on 9 August 1988, because of low water levels and resultant high temperature
and low dissolved oxygen concentration. Generally, though, the lagoon is used asrearing
habitat by juvenile steelhead when water quality is suitable (D. W. Alley, D. W. Alley and
Associates, pers. comm. of 21 January 1993). A few juvenile steelhead were observed in the
lagoon and lowermost 200 m or so of the creek during monthly snorkeling surveysbeginning
in May 1992, although abundances of juvenile steelhead/rainbow trout weregenerally higher
in upstream areas (M. Jennings, USFWS, pers. comm. of 21 January 1993).

The CDFG surveyed San Simeon Creek during 15-16 September 1992, from the
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confluence of thenorth and south forksto a point 8 km downstream. Only theupper most 3.2
km of the survey area had surface flow and of this about 0.8 km was above the bedrock fall
described in earlier surveys (see above). The remainder of the stream in the survey area
contained only isolated pools of water. Contrary to stream survey reportsthrough 1973, the
lowermost 3.2 km of the survey area contained extensive (> 30 m long) deposits of sand along
with bouldersand cobble. Thislower section still contained mor e spawning ar eas, relativeto
the upstream area with water, but there was clearly a significant reduction in abundance of
suitable spawning gravel from previous surveys. Physical conditions for the provision of
rearing habitat were still intact but stream flow limited rearing habitat quantity and quality.
No new barriers were seen, nor were there any surface diversions, but there were several
streamsidewellsthat pumped water from theunderflow. Cattlepolluted thestream with fecal
material. Low densties of young-of-the-year, age 1+, and possibly age 2+ juvenile
steelhead/rainbow trout were seen in the uppermost 3.2 km section with surface flow.

This stream survey was followed by an assessment of the stream habitat and juvenile
steelhead population in San Simeon Creek in 1993 (Nelson 1995). Thiswork wasconducted in
the perennial reach of stream from the Steiner Creek confluenceat 6.4 km abovethemouth, to
thebedrock fall at 9.3 km abovethe mouth. Stream flow within theperennial reach decreased
from 0.156 m3/son 5 May 1993 to 0.013 m3/son 1 November 1993; the lower most 6.4 km of
thecreek went dry during thelatter half of July 1993. The perennial reach washabitat typed
in June 1993, and as a percentage of the total length, 46% was flatwater habitat (pocket
waters, glides, runs, step runs), 43% was pools, 7% was riffles, and 4% was cascades.
Spawning areaswer e spar se, small in size, and the substratewaseither enbedded or consisted
of sand. Rearing habitat was relatively abundant but not of high quality. Cover was
adequate, but pools were shallow as a result of the combined effects of low stream flow and
sedimentation. Thereach contained onesurfacediversion. Sediment sourcesmay havebeen a
landdlideon thenorth fork, a construction sitebelow thebedrock fall, fiveroad crossings, and
four cattlecrossings. Thesediment problem had been exacerbated by alack of flushing flows

200



STEELHEAD IN SANTA CRUZ COUNTY

for 5yr.

Nelson (1995) sampled the juvenile steedhead population by use of a downstream
migrant trap and electrofishing. The downstream migrant trap waslocated at the upstream
end of thelagoon, and wasfished from 7 April 1993to 19 May 1993. Only 10 steelhead smolts
wer e captured during seven weeks of trapping, nineof which werecaptured during theweeks
of 19 April 1993 and 26 April 1993. More smolts may have emigrated prior to the trapping
period. Captured smolts averaged (+ SD) 181+ 11 mm TL (range, 170-204 mm TL).
Electrofishing was conducted in 10-30.5 m long sections in the perennial reach during
September 1993. A total of 205 juvenile steelhead was captured, and thecompositeabundance
estimate determined by the multiple-pass removal method for all 10 sections was 218 trout.
The expanded estimate for the 2.4 km long perennial reach was 1,726 trout, or about 72
trout/100m. Captured steelhead averaged 130 mm TL (range, 69-314 mm TL ), and thelength
frequency distribution of the catch (Nelson 1995) suggested that at |east thr ee consecutiveyear
classes were represented, with the 1993 age 0+ group dominating in relative abundance.
Nelson (1995) concluded that the San Simeon Creek steelhead population was primarily
limited by lack of stream flow during spring—fall, and secondarily by sedimentation.

The habitat and juvenile steelhead population in the perennial reach of San Simeon
Creek were assessed again in September 1994 by Alley & Associates (1994). The perennial
reach in 1994 was only 1.5 km long. Habitat typing affirmed the dominance of flatwater
habitats and pools, and the negative influence of sediment, as seen by Nelson (1994) in 1993.
Using the multiple-passremoval method, and weighing habitat-type specific densities of each
age class by the cumulative length of each habitat type in each of threereaches, therewasa
summed estimateof 2,003 juvenilesteelhead in the 1.5 km perennial reach, or 134 trout/100 m.
Thus, theestimated total number of juvenile steelhead in the perennial reach wasvery smilar
in September 1993 (~1,700) and September 1994 (~2,000), but density in 1994 wasnearly twice
that in 1993 (~130 trout/100 m vs. ~70 trout/100 m, respectively). Thelength of the perennial
reach was also about 38% shorter in 1994 than in 1993. Based on observed densities of
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juvenilesteelhead in September 1994, the corresponding number of adult steelhead that would
be produced was estimated at 65 fish, using a model developed by Kelley et al. (1987).

Steiner Creek
Observationsby biologistsover thelast 30 yr demonstratethepersistent use of the San

Simeon Creek tributary, Steiner Creek, asa steelhead production area. On 8 June 1965, the
CDFG egtimated juvenile steelhead abundancein one 20 m long reach at 114 trout/100m, in
theinvestigation of asiltation probleminthedrainage (M. L. Johnson, CDFG, unpubl. memo.
of 4 October 1965 and attached unpubl. file report on subject; see above for complete
synopsis). Juvenilesteelhead, 5.0-12.5 cmin length, wer e observed in the creek near thedam
site of theproposed Cambria M eadow Reservoir when surveyed by the CDFG on 21 December
1989. In September 1994, Alley & Associates(1994) assessed thehabitat and juvenilesteelhead
population in one435m longreach in theperennial portion of Steiner Creek. Perennial water
began about 5.6 km upstream from the confluencewith San Simeon Creek. About 92% of the
surveyed reach was composed of step-runs and bedrock pools. Using the multiple-pass
removal method, and weighing habitat-type specific densities of each age class by the
cumulative length of each habitat type in the reach, there was a summed estimate of 1,145
juvenile steelhead in the reach, or 263 trout/100 m. Based on observed densities of juvenile
steelhead in September 1994, the corresponding number of adult steelhead that would be
produced was estimated at 31 fish, using a model developed by Kelley et al. (1987).

Santa Rosa Creek Drainage
Santa Rosa Creek isamong the most well-known steelhead streamsin San L uisObispo

County. The CDFG surveyed the creek under low-flow conditions during the mid-1930’s.
Stream flow wasperennial in theupper creek but becameinterrupted in themiddleand lower
portions. No migration barrierswere observed, and spawning groundswere common along
thestream. The steelhead population had appar ently been supplemented with earlier plants,
but a stocking summary covering the early 1930's showed only a plant of 4,000 brown trout
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made in 1933. The surveyors recommended against further stocking under low-flow
conditions. They also predicted that the success of natural spawning was limited because of
low stream flow. Fishing pressure had been heavy on the stream.

The CDFG stream survey files contained several miscellaneous notes about steelhead
and their habitat in Santa Rosa Creek from the 1950°’s. The opening of the summer trout
season on 1 May 1950 included the take of many limits of juvenile steelhead/rainbow trout,
about 12.5-23.0 cm in length. Some 3,000 rainbow trout were planted in thestreamin April
1951. A cree census conducted during January 1955 revealed that an estimated 650 angler
dayswerespent to catch over 600 steelhead at Santa Rosa Creek. Anglingwasconfined tothe
tidewater portion of the stream, and most captured fish were presumably juveniles, based on
the magnitude of the catch. During a brief check of the creek on 18 January 1957, suitable
spawning gravel was seen at the Highway 1 crossing. Several adult steelhead had reportedly
been taken in thelagoon during the previousweek. On 29 April 1959, the CDFG observed a
high abundance of 2.5-5.0 cm long steelhead fry and 10.0-18.0 cm long yearlingsin theupper
stream. For example, therewerea visually-estimated 150-200 fry and 30 yearlingsin one 17
m3 pool.

A mor e comprehensive view of Santa Rosa Creek asa steelhead production areawas
provided when the CDFG surveyed thelowermost 18 km of the stream on 18 January 1960.
Spawning areaswer e abundant and in good condition throughout the lowermost 10.6 km of
stream, and scattered further upstream. Rearing habitat, in theform of poolsand cover, was
of high quality in theuppermost 3-5 km of thesurvey area. In contrast, pool development was
poor and cover lacking in the lowermost 14.5 km. Surface water was diverted to adjoining
ranches, and cattle grazing caused much erosion in the upper stream area. No juvenile
steelhead/rainbow trout wer e seen in the creek during thissurvey.

In aletter of concern to the CDFG (W. C. Weiss, Cambria, CA, unpubl. letter of 23
January 1960), alocal resident described how ranchersin theupstream creek area built small

damsin summer each year for irrigation diversions. Stream flow, in the otherwise perennial
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creek, became interrupted as a result. This problem occurred reportedly about four times
between 5 July 1959 and mid-October 1959, each timefor 1-2 weeks. Many juvenilesteelhead
and stocked rainbow trout were apparently killed astheir oversummering poolsdried up.

Similarly, on 24 June 1960, the CDFG found that stream flow in Santa Rosa Creek,
downstream from 4.7 km abovetheHighway 1 crossing, becameinterrupted astheresult of a
surfacediversion in that reach (M. R. Schreiber, CDFG, unpubl. field notes of 24 June 1960).
Young-of-the year steelhead, 2.5-7.5 cm long, were observed at high visually-determined
dendities in pools at each of 10 stations from the perennial upstream area, 15.8 km above
Highway 1, toisolated, desiccating poolsin the lowermost creek within thetown of Cambria.
In 1961, these seasonal, interrupted flow conditionspersisted through latefall when the CDFG
observed the stream on 19 December 1961, and saw six 5.0-10.0cmlongjuvenilesteeheadin a
pool about 4.5 km upstream from Highway 1.

In 1970, the CDFG evaluated the impact of summer trout fishing on the juvenile
steelhead population inhabiting the Santa Rosa Creek lagoon (L. Puckett, CDFG, unpubl.
memo. of 2 November 1970). Thestudy consisted of (i) amark-and-recaptur e estimate of the
lagoon-dwelling juvenilesteelhead population; and (ii) an estimate of the number of steelhead
removed from the population by angling during the summer trout season asdetermined by a
creel census. Beginningin mid-February 1970 and continuing periodically through April 1970,
juvenile steelhead were seined in the lagoon, marked with an adipose fin clip and released.
Juvenilesteehead entering thelagoon wer einter cepted at adownstream migrant trap 1.6 km
abovethelagoon. Thesefish tooweremarked and released. Trapping continued through July
1970, although <50 trout were trapped over the entire period. Thus, most downstream
movement must have occurred prior to early March. Overall, 1,800 juvenile steelhead were
marked and released.

Thelagoon population was estimated to be 6,800 juvenile steelhead by the opening of
thetrout season on 2 May 1970. An estimated 2,290 juvenile steelhead, or 34% of thelagoon
population, wer e captured during 2 May—-31 August 1970, asdeter mined by the cred census.
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These fish averaged 13.0 cm in length. On a monthly basis, 1,960, 268, 61, and O trout were
caught in May, June, July, and August, respectively. The seasonal decrease in harvest
reflected a decline in use rather than catch rate, as catch rates throughout the period that
fishing occurred remained above 1.3 trout/hr. No angling took placein August 1970, yet at
least several hundred juvenile steelhead remained in the lagoon, as determined by seining.

Thus, of the estimated 6,800 steelhead present at thestart of thetrout season, roughly
50% wer e accounted for in the fishery (~2,300 tr out) and asfish surviving the summer in the
lagoon (perhaps as many as 1,000 trout). The other half of the original population either
escaped to the ocean beforethesandbar formed in early May, waslost to predation, or died as
aresult of decreasingwater quality with water temperaturepeaking at 25.6° C on warm calm
days. Puckett concluded that thedata did not support the need for a closur e on summer trout
fishing in lagoons south of San Francisco, as the observed level of fishing mortality was not
thought to have a significant influence on adult run size, which he noted was about 500 fish.
However, current regulations prohibit summer trout fishing from San Francisco through San
L uisObispo countieson coastal streamsor portionsther eof accessibleto steelhead, including
lagoons.

Bailey (1973) estimated the population size and biomass of juvenile steelhead in Santa
Rosa Creek during June-August 1970. Thestudy areaincluded thelowermost 19.3km of the
stream. Duringthisstudy period, stream flow in the creek wasinterrupted which resulted in
three dry sections, the most significant of which extended from about 11 to 13 km upstream
from themouth. Thisdry section wasused asaboundary zone between the upper and lower
creek for which post hoc comparisonsweremade. Thelower creek lacked riparian vegetation,
and wasrelatively war m and eutrophicated. In contrast, theupper creek had denseriparian
vegetation, an abundance of riffles, and was relatively cool and oligotrophic. Juvenile
steelhead/rainbow trout abundance was estimated, by use of electrofishing and the two-pass
removal method, in typically four, randomly selected 30.5 m long sections in each of 11

contiguous, 1.6 km stream reaches.
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Juvenilestedhead densitiesin individual sectionswerehighly variable (range, 0-1,020
trout/100 m; c.v. = 88%), and averaged 345+ 302 trout/100 m. Denditiesin the upper creek
averaged 535+ 286 trout/100 m, whilethosein thelower creek averaged 202+ 229 trout/100
m, and this difference was highly significant (Mann-Whitney U test, p<0.001)*. Individual
section dendity estimateswer e averaged and expanded for each 1.6 km reach, and it followed
that reach dendgtiesin the upper creek (5,336 + 1,874 trout/km) were significantly greater
(Mann-Whitney U test, p<0.02) than those in the lower creek (2,117 £+ 1,071 trout/km).
Average individual masses of trout in upper creek reaches (179 = 48 trout/kg) were
significantly lower (Mann-Whitney U test, p<0.03) than thosein lower creek reaches (83 + 47
trout/kg). Thus, juvenilesteelhead wer etypically moreabundant per unit areaand smaller in
theupper creek relativetothelower creek. With an aver ageindividual massin theupper and
lower creek of 5.6 g and 12.0 g, respectively, most fish in the upper creek were young-of-the-
year while yearlings wer e proportionately more abundant in thelower creek. Interestingly,
average total biomass in upper creek reaches (29 + 15 kg/km) did not differ significantly
(Mann-Whitney U test, p>0.85) from that in lower creek reaches (28 + 18 kg/lkm). Thetotal
population estimateand biomassfor the study areawas 63,378 trout and 504 kg. Bailey (1973)
concluded (i) that Santa Rosa Creek, on a per km basis, was the most productive among
several central coast steelhead streams surveyed during 1970-71 under the direction of the
CDFG (L. K. Puckett, CDFG, unpubl. memo. of 30 December 1971); and (ii) that water
development posed the greatest threat to the Santa Rosa Creek steelhead run.

On 2 February 1974, the CDFG observed three adult steelhead in the creek, about 6-8
km abovethe mouth. The visually-estimated lengths of these fish were 41 cm, 64 cm, and 76

4 Note that sampling occurred from June to August, the period during which the size of the age 0 cohort is

typically regulated themost proportionately (reviewed by Titus1990). Thus, theoverall pictureprovided by Bailey (1973) may
have been somewhat confounded in that abundance and biomass estimates made at different locations and times likely

corresponded to different recruitment stages.
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cm. On 23 February 1974, the CDFG captured two spawning pair sof adult steelhead in Santa
Rosa Creek by electrofishing: thefirst pair consisted of a 79.8 cm female and 72.9 cm male,
and the second pair of a61.0 cm femaleand a51.3cm male. On 24 February 1974, a50.8cm
female was captured on hook and linein the lagoon.

During 17 August—22 October 1978, Knable (1978) estimated juvenile steelhead
abundance and biomassin Santa Rosa Creek and five other San L uis Obispo County coastal
streams. Santa Rosa Creek was selected torepresent a steelhead production system subject to
amoderate level of human-induced degradation. Similarly to Bailey (1973), abundance and
biomass were estimated, by use of eectrofishing and the two-pass removal method, in six
randomly-selected 30.5 m long sections in each of five 1.6 km long stream reaches. Two
reaches each corresponded to thelower and upper creek areasdescribed by Bailey (1973; see
above), and thefifth reach wasin theboundary zonefrom about 11 to 13km abovethe mouth.

As seen by Bailey (1973), individual section densities varied greatly (range, 0-105
trout/100 m; c.v. = 151%), but the average of 22 + 33 trout/100 m was an entire order of
magnitude lower than that estimated by Bailey (1973) and this difference was highly
significant (Mann-Whitney U test, p<0.001). Asin 1970, denditiesin theupper creek (41 40
trout/100 m) tended to be higher than thosein thelower creek (6 £ 11 trout/100 m), and this
difference was nearly significant (Mann-Whitney U test, p = 0.0525). Also consistent with
Bailey (1973), aver age individual masses of juvenile steelhead in upper creek sections (111 +
68 trout/kg) were significantly lower (Mann-Whitney U test, p<0.007) than those in lower
creek sections (251 7trout/kg). Again, juvenile steelhead wer etypically moreabundant per
unit area and smaller in the upper creek relative to the lower creek. With an average
individual massin theupper and lower creek of 9.0 gand 40.0 g, respectively, most fishinthe
upper creek were young-of-the-year while most of those in the lower creek were yearlings.
Overall, of 161 trout sampled, 52% were 50-99 mm in length, 31% were 100-149 mm, 16%
were 150-199 mm, and 1% was 200-249 mm. Also consistent with Bailey (1973) was the
finding that average total biomassin upper creek sections (446 £ 539 g/100 m) did not differ
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significantly (Mann-Whitney U test, p>0.58) from that in lower creek reaches(330+ 429 ¢g/100
m).

Knable (1978) found that lower Santa Rosa Creek was evolving toward a state of
advanced degradation. Thestream channel in thelower creek waseroding and broadeningas
aresult of streamside vegetation loss, caused by intenselivestock grazing, urbanization, and
agricultural development. The quality of rearing habitat for juvenile steehead was limited
because of the lack of cover. Spawning grave occurred in the lowermost 13 km of the creek
but its utility was consider ed questionable because of insufficient cover. Suitable spawning
gravel and cover existed in theupper creek area, which had not been severely modified. The
lower creek, especially near Cambria, was polluted with urban debris which also reduced
rearing habitat quality. Stream flow wasinterrupted in many areas above stream kilometer
9.6. In addition, the 19761977 dr ought likely exacer bated these negativeimpactson steelhead
habitat and therefore the population.

Rathbun et al. (1991) presented a brief summary of up-to-date observations on
steelhead in Santa Rosa Creek, and indicated that juveniles were abundant in the drainage
through the early 1980’s, based on CDFG unpublished reports and field logs. Sport fishing
effort for returning adult steelhead was reportedly till intense at the mouth of the creek
through 1986. Angler observationsand reportsindicated that the number of adult steelhead
entering the creek declined significantly from 1987 through 1991. Duringadqualitativesurvey
in 1988, rainbow trout werenoted as” fairly numerous’ in theupper water shed, but absent in
lower Santa Rosa Creek. Only afew juvenilesteelhead wer e seen in onepool during a survey
from themouth to theMain Street bridgein Cambriain March 1990. During 1988-1991, the
CDFG received only afew reportsof spawning adults. No steelhead wer e seen duringa survey
of thelowermost 3.2 km of thecreek in mid-July 1991. Asof 1991, steelhead still spawned and
reared in the upper drainage, but the lagoon no longer functioned as important rearing
habitat, especially during the summer, as no steelhead had been seen therefor years. 1t was
apparent to Rathbun et al. (1991) that overall steelhead abundancewas“ drastically reduced
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from historic numbers.” These authors attributed the decline primarily to reduced habitat
guality and quantity from loss of instream flow and perennial holding poolsin thelower creek,
and to loss of flow to the lagoon, as a result of increased agricultural and urban use of the
water. The 1987-1992 drought undoubtedly exacerbated the problem.

Thelowermost 21 km of Santa Rosa Creek wer e surveyed by the CDFG from 28 April
1992 through 1 May 1992. Thelowermost 4 km of the creek, wher eit flowsthrough Cambria,
was somewhat urbanized, including pollution from urban debris. Thenext 9.7 km upstream
flowed through land developed for cattle grazing and crop production; cattlewasteswerea
source of organic pollution and cattle use of the stream channel also caused streambank
erosion and sediment pollution as did poor agricultural practices. Many homes were built
adjacent tothe creek. Extensive stretches of high quality spawning grounds, someover 30 m
long, existed throughout the drainage. Rearing habitat, in the form of pools and cover, also
occurred throughout thedrainage. Steelhead had accessto thelowermost 18 km of Santa Rosa
Creek as cascade falls in the headwaters blocked upstream migration of adult spawners.
Therewas alog jam about 13 km upstream from the lagoon but therewas no indication if it
wasamigration barrier. An elevated culvert at themouth of the Santa Rosa Creek tributary,
Curti Creek, blocked upstream migration into that stream. Many surface water diversions
wer e seen throughout the drainage, in addition to wells on the stream bankswhich pumped
from theunderflow. Juvenilesteelhead/rainbow trout wer e present throughout thedrainage,
with the exception of the uppermost 2.4 km of the study area. Young-of-the-year were
abundant at only threelocationsin theupper creek. Yearling steelhead, > 12.5 cmin length,
were seen throughout the system but not in great abundance. Santa Rosa Creek was still
recognized as having been one of the best steelhead production areas in San Luis Obispo.
Lack of instream flow during the summer and fall was considered the factor which most
prevented the steelhead production potential of the system from being met. Otherwise,
restoration potential was high with regard to problems associated with cattle grazing, crop

production, and other development.
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This stream survey was followed by a CDFG assessment of the juvenile steehead
population and stream habitat in 1993 (Nelson 1994b). Thestudy areaincluded thelower most
23 km of the creek. Stream flow at stream kilometer 16 in the upper creek area decreased
from 0.214 m3/son 5 May 1993 t0 0.012 m3/sby 1 November 1993. At stream kilometer 3.2in
thelower creek area, stream flow decreased from 0.301 m3/son 5 May 1993 t0 0.011 m3/sby
20 September 1993, at which time measurements were discontinued at that station due to
interrupted flow conditions.

Steelhead wer e sampled by use of adownstream migrant trap and electrofishing. The
downstream migrant trap was located at stream kilometer 1.9, and wasfished from 26 April
1993 to 5 June 1993. Only one steelhead parr (76 mm TL), five smolts (158-247 mm TL), 13
rainbow trout (174-300 mm TL), and three post-spawner adults (421496 mm TL) were
captured. More smolts may have emigrated prior to the trapping period.

The eectrofishing survey repeated the stratified random sampling method used by
Bailey (1973) and, to a lesser extent, Knable (1978). During 16 August—9 September 1993,
abundance and biomass wer e estimated, by use of the multiple-pass removal method, in six
randomly-selected 30.5 m long sectionsin each of 14 contiguous, 1.6 km long stream reaches.
Seven reaches corresponded to the lower creek area described by Bailey (1973), while six
corresponded to the upper creek area. Asseen previoudy, individual section densitiesvaried
greatly (range, 0433 trout/100 m; c.v. = 168%), and the average of 56 £ 94 trout/100 m
represented thesamelower, or der-of-magnitudedifferencein densities seen by Knable (1978),
and this difference relative to Bailey (1973) was highly significant (Mann-Whitney U test,
p<0.001). Consistent with earlier results, densitiesin theupper creek (123+ 112 trout/100 m)
weresignificantly higher (Mann-Whitney U test, p<0.001) than thosein thelower creek (4 9
trout/100 m), and aver ageindividual masses of juvenilesteelhead in upper creek sections(75+

50 trout/kg) were significantly lower (Mann-Whitney U test, p<0.001) than those in lower
creek sections(15+ 20trout/kg). Theseresultsreaffirmed the drainage usepatter n observed

earlier wheretheupper creek consistently provided suitable spawning and young-of-the-year
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rearing habitat, whilethelower creek supported only relatively few yearling and older juvenile
steelhead/rainbow trout. Overall, of the1,172trout sampled, 64% were<100mmTL, only 8%
were 100200 mm TL, and 28% were>200 mm TL.

Nelson (1994b) also presented theresultsof an exhaustivehabitat typing effort madeon
the creek during July—October 1993. No attempt will be made here to summarize the very
detailed reach-by-reach descriptions. Theresultsclearly corroborateearlier, morequalitative
observationsregarding over all habitat quality for steelhead spawning and rearing between the
upstream and downstream creek areas. Habitat quality in the lower creek was negatively
impacted by the proximate effects of cattle grazing, crop production, and urbanization, and
thediversion of water for both agricultural and domestic use. These effectsincluded loss of
riparian vegetation, excessiveer osion, increased sediment load, and reduction of instream flow
which led to extensive desiccation of the stream and lagoon. With little suitable spawning
substrate, minimal vegetative cover, poor pool development, and alack of instream flow, there
was little or no successful spawning and littlerearing in the lower creek, asevidenced in the
electrofishing survey. In contrast, asseen in previoussurveys, therewasgreater diversity and
complexity in physical habitat in theupper creek, alongwith mostly perennial flow conditions.
These high quality habitat attributes continued to support adult spawning and year-round
rearing habitat for at least threeyear classesof juvenilesteelhead and rainbow trout. Nelson’s
(1994b) primary recommendation was to maintain the favorable spawning and rearing
habitats for steelhead in the upper creek and to re-establish adequate flow conditionsin the
lower creek. Thenegativeimpacts of thevariousland usesin thelower creek would then be
secondarily addressed once instream flow requirements wer e determined and implemented.

The juvenile steelhead population and stream habitat in Santa Rosa Creek were
assessed againin fall 1994 by Alley & Associates(1994). Thestudy areaextended from thefish
ladder at SKM 5.4 to SKM 20.9, and consisted of seven study reaches (1.3 £ 0.7 km long;
range, 0.35-2.4 km) interrupted by one6.3km long dry section. Two reachescorresponded to
thelower creek area described by Bailey (1973), while five corresponded to the upper creek
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area. In contrast to earlier population surveys at Santa Rosa Creek, study reaches were not
selected randomly but wereinstead selected to represent the portion of the stream providing
highest quality rearing habitat for juvenile steelhead. For example, thelowermost 5.4 km of
stream below thefish ladder was not included in the survey because “ (s)ampling in previous
yearsindicated very low steelhead densities’ in that section. Another departurefrom earlier
methodology was that abundance estimates were made on a mesohabitat-specific basis (i.e.
pool, riffle, run, etc.), and pools were sampled most compr ehensively as they were the most
heavily utilized habitat type under the prevailing low-flow conditions. Abundance estimates
wer e made using the multiple-pass removal method, wher e habitat-type specific densities of
each age classwereweighed by the cumulative length of each habitat typein each reach. As
such, only one comprehensive density estimate (no. trout/km) could be determined for each
reach.

Comparison with earlier surveys, especially on a stream-widebasis, was compr omised
in that the study design used by Alley & Associates (1994) lacked replication of randomly-
selected sectionswithin reaches, and sampling was biased toward higher density reachesand
mesohabitat types. Yet, an attempt ismade below to present the resultswithin the context of
theearlier, moresimilarly designed studies.

Alley & Associates (1994) determined that reach densities averaged 1,737 + 582
trout/km (range, 1,299-2,669 trout/km) and although this aver age was on the same order of
magnitudeasthat seen by Bailey (1973; 3,580 + 2,192 trout/km), it wasstill significantly lower
(Mann-Whitney U test, p » 0.03). Densitiesin theupper creek (1,892 + 634 trout/km) tended
to be higher than those in the lower creek (1,351 + 74 trout/km) but, contrary to previous
studies, thisdifference was not significant (Mann-Whitney U test, p>0.12). When thedata of
Alley & Associates (1994) are plotted along with those of Knable (1978) and Nelson (1994b),
depicting theresults of all threefall population surveys (Figure X), it becomes appar ent that
spawning and subsequent rearing have been most heavily concentrated in the upper creek

area. Alley & Associates' (1994) density estimates for the two lower creek reaches appear
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anomalous relative to Knable (1978) and Nelson (1994b), and are likely a result of the bias
introduced in theselection of reachesand individual habitat unitssampled, asdescribed above
and further in their report. Based on observed densities of juvenile steelhead in fall 1994,
Alley & Associates (1994) estimated the corresponding number of adult steelhead that would
be produced at 405 fish, using a modd developed by Kelley et al. (1987). Alley & Associates
(1994) concluded that low stream flow in summer wasthefactor that most limited thenumber
of juvenilesteehead in Santa Rosa Creek, by rendering step-run and glidehabitatsunuseable
and by reducing the amount of escape cover in pools.

Overall, themost noticeable changethat hasoccurred in thisdrainageisthepattern of
use by steelhead, asreflected in the results of the similarly designed studies of Bailey (1973),
Knable (1978), and Nelson (1994b). Using averagedensitiesof juvenilesteelhead in theupper
and lower creek areasasan indication, the per centage of the population usingtheupper creek
hasincreased from about 73% in 1970, to 87% in 1978, to 97% in 1993, corresponding to a
decreasein thelower creek from 27% to 13% to 3%, respectively. Thischangein frequencies
in usebetween thetwo stream areasover this23yr period washighly significant (X2=38.8, df
=2,p=0.0001). Theseresultsstrongly suggest that the degraded physical habitat and reduced
instream flowsin the lower creek have progressively rendered thisarealessand lesssuitable
for steelhead production.

Toro Creek Drainage
Toro Creek, a tributary to Estero Bay, has historically supported a steehead

population. When surveyed by the CDFG in themid-1930's, spawning groundswer enoted as
common along the stream. No diversions or barriers were observed. Toro Creek was
otherwisedescribed as“ asmall brushy stream (that) containsa‘goodly’ number of small fish
because of the shade and pools’. Apparently juvenile steelhead did not reach alargesizein
thecreek, which would suggest that they smolted and emigrated at an early ageand small size.
Angling pressurewasr eportedly heavy in spring, and then light during May—July. Because of

low flow conditionslatein the season and a prevailing dry cycle, Toro Creek was not highly

213



STEELHEAD IN SANTA CRUZ COUNTY

regarded for itssummer trout fishing. Thesurveyorsrecommended that only afew steelhead
be stocked in wet years. Early stocking records showed that the Toro Creek steehead
population had been supplemented with 10,000 juvenilesin 1932 and 8,000 in 1933.

The CDFG surveyed the lowermost 16 km of Toro Creek on 17 January 1962. The
upper 8 km of the survey area contained the high-gradient headwater and canyon sections of
the stream, while the lower 8 km of stream flowed through a low-gradient coastal valley
developed for agriculture. Spawning areaswer e scar cein the headwater swheremuch of the
rubble and gravel were cemented by calcar eous deposits, but abundant and of high quality
throughout thelower most 8 km of stream. Rearing conditionsfor juvenilesteelhead werepoor
because of extremely low flow conditions. Under normal flow conditions, rearing habitat in
the form of pools and cover was of high quality, especially in the canyon section. Although
there were no natural migration barriersin the stream, there was a flashboard dam in the
headwater swhich blocked adult steelhead migration. Onedomestic diversion wasseenin the
headwater s, and many pump diversionsfor irrigation in thelower creek section. Nopollution
was seen in theheadwater or canyon sections, but in thelower section, grazing cattle polluted
the stream with sediment and excrement. The lagoon area was polluted with an oily-brine
outfall from the Standard Oil Company’s El Estero pumping station. No juvenile
steelhead/rainbow trout were seen in the lower creek section, and only a few in the canyon
section. Low trout abundance was attributed to several years of persistently low flow
conditions resulting from drought, exacerbated by agricultural diversions. Local residents
reported good adult steelhead runsin past years, including fish that reached the absolute
headwaters during the 1957-58 season. Angling pressure was probably only heavy at the
stream mouth during steelhead season when theadultswererunning. Thesurveyorsregarded
Toro Creek as a steelhead production area with high potential. They also recognized that
increased pumping for irrigation would lower steelhead production.

Toro Creek wassurveyed in itsentirety by the CDFG during theweeksof 25 Juneand
2 July 1973. Theuppermost 4 km of theheadwater sweredry, although they wereincluded in
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addition to the upper and lower 8 km sectionsdescribed in the 1962 CDFG survey. Suitable
spawning ar eas occurred not only in thelowermost 8 km asin 1962, but alsoin theupper most
4km headwater section. Spawning areaswer edescribed asboth readily accessibleand of very
high quality. Rearing habitat in theform of poolsand cover wasespecially good in thecanyon
section, although some pool habitat was also available in the lower section. Therewere no
barriers to migrating adult steedlhead. Two diversions were observed. Juvenile steelhead
abundancewasestimated at seven stationsthroughout thesurvey area, by useof eectrofishing
and the two-pass removal method. Trout werefound at all but one station. The expanded
estimate for the 16 km of wetted stream was about 16,000 trout, 6.5-25.5 cm in length. The
relatively largejuvenile population wasattributed to observed high quality habitat conditions,
including an abundance of aquaticinsect prey. Theadult steelhead run supported a popular
sport fishery. A local resident reported that no stocking had occurred duringtheprevious15—
18yrs, and that at |east thr ee spawner smigrated successfully past SKM 16 the previouswinter
wherefiveredds had also been observed.

The CDFG monitored for adult steelhead at Toro Creek on seven occasions from 14
January—7 April 1974 (M. Seefeldt, CDFG, unpubl. field reportsof 14 January—7 April 1974).
No adultswer e seen on thefirst occasion, although therehasbeen substantial rainfall and the
sandbar at the creek mouth had been breached for more than a week. A total of 10 adult
steelhead was captured by eectrofishing from the second occasion on 10 February 1974
through the final occasion. Thesefish averaged 50.1+ 5.9 cm FL (range, 41.9-61.6 cm FL).
Many juvenilesteelhead/rainbow tr out wer e observed during these surveys; thesefish ranged
in length from about 10 to 35.5 cm.

In fall 1974, the CDFG investigated the juvenile steelhead population in Toro Creek
(Snider 1974). Thecharacter of theupper and lower 8 km sectionsof the creek wasappar ently
thesameasdescribed in the 1962 CDFG survey (seeabove). Theareaof primary concernwas
the lowermost 3.2 km of the stream, where Standard Oil proposed an expansion of their

onshoreoil storagefacility. Juvenile steelhead abundancesweredetermined in 12 randomly-
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selected 30.5 m sections by use of dectrofishing and the two-pass removal method. For
comparison, juvenile steelhead abundanceswer ealso determined in six randomly-selected 30.5
m sections by the same method in the upper 8 km section.

M ean estimated juveniledensity in thelower creek was30+ 3trout/100 m, which gave
an estimate of about 2,400 trout for the entirelower 8 km section. Mean density in the upper
creek was an order of magnitude higher, 390 + 128 trout/100 m, and corresponded to about
31,200trout for theentireupper 8 km section. Age 0+ trout aver aged about 80mm TL, age 1+
about 157 mm TL, and age 2+ about 227 mm TL. In thelower creek, 14% of sampled trout
wereage 0+, 69% wereage 1+, and 17% wer e age 2+, whilecorresponding figuresin theupper
creek were 78%, 17%, and 5%, respectively. Overall, 68% of the juvenile steehead
population were young-of-the-year, 26% were 1+, and 6% were 2+. Based on age-class
specificsurvival ratesfrom Shapovalov and Taft (1954), observed juvenileproductionin Toro
Creek corresponded to an estimated adult steelhead production of about 1,400 fish. Snider
(1974) related therelatively large steelhead run at Toro Creek to the lack of development in
thedrainage.

Barclay (1975) found juvenile steelhead/rainbow trout in Toro Creek, and “they were
abundant in areaswith clean, cool watersthat flowed over grave or other rock substrate.”

TheCDFG surveyed Toro Creek in itsentirety during 11-15 September 1978. Of its30
seasonal tributariesand springs, 11 contributed significant flow tothecreek. Thedistribution
and quality of spawning and rearing habitats wer e essentially the same as described in the
1973 CDFG survey (see above). A heavy concentration of spawning reportedly occurred at
about SKM 14.5 the previous winter. Juvenile steelhead/rainbow trout were observed from
SKM 6through SKM 15. Thegreatest density and largest individualswer eassociated with the
high quality rearing habitat in the canyon section. Angling pressurewaslight, and the 1976—
77 drought apparently had a noticeable, negative impact on the juvenile population (see
Knable 1978, below). One diversion was observed, although it was not in operation. There

was a potential barrier to adult immigration at a culverted road crossing in SKM 11.
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Localized heavy grazing pressure, especially in the lower section, resulted in removal of
riparian vegetation and fecal pollution. The creek was also polluted with urban debris.

During 17 August—22 October 1978, Knable (1978) estimated juvenile steelhead

abundanceand biomassin Toro Creek and fiveother San L uisObispo County coastal streams.
Toro Creek was selected to represent a steelhead production system subject to a moderate
level of human-induced degradation. Abundance and biomass were estimated using
electrofishing and thetwo-passremoval method in six randomly-selected, 30.5 m long sections,
in three 1.6 km long stream reaches. Two reachesoccurred in thelower 8 km section, whilea
third wasin the upper 8 km section; the stream was dry above this point.

M ean estimated juveniledensity in thelower creek was3+ 5trout/100 m which wasan
order of magnitudelower than that seen by Snider (1974); mean upper creek densitywas7+ 8
trout/100 m, two orders of magnitude lower than that seen by Snider (1974). Therewasno
significant differ ence between lower and upper creek dendties(Mann-Whitney U test, p>0.18).

Observationsindicated that greatest trout abundancewasin SKM 8.0-9.7, but thisreach was
not sampled. Apparently, juvenilerecruitment in 1978 waspoor asonly 7% of sampled trout
(n =28) werelikely young-of-the-year (50—99 mm in length), 75% were100-199 mm, and 18%
wer e 200-299 mm. Most sampled trout wer eyearlingsasaver ageindividual masswas38.5¢.

Knable (1978) concluded that the lower section of Toro Creek was evolving toward a
stateof advanced degradation, primarily because of grazing effectson riparian vegetation and
water quality asdescribed in the 1978 CDFG survey (see above). In the upper 8 km section,
two flashboar d dams, a short channelized section, and anatural 1.2 m waterfall werenoted but
not assignificant problemsfor steddhead production. Theexception wastheroad crossngwith
blocked culvertsin SKM 11 mentioned above.

Steclhead were still mentioned as a viable fishery resource in Toro Creek in recent
(through 1988) CDFG file documents, in connection with proposed development. Adult
steelhead havereportedly been seen in Toro Creek asrecently asthelate 1980°'s(D. W. Alley,
D. W. Alley and Associates, pers. comm. of 21 January 1993).
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Villa Creek Drainage
Little documentation was found regarding the history of steelhead in Villa Creek, a

small tributary to northern Estero Bay. When surveyed by the CDFG during 13-14 August
1969, stream flow wasinterrupted along itsentir e cour se of about 13km. Thereweresuitable
spawning areas in the central and upper stream, given winter flow conditions. Suitable
rearing habitat occurred in theupper 5km of stream wher e poolshad sufficient cover; pools
inthelower 8 kmweresilted and lacked cover. Thereweretwo low-flow barriersin theupper
5 km; both were considered passable under winter flow conditions. Juvenile
steelhead/rainbow trout wer efound from 1.6 km abovethe mouth totheheadwater s, including
above the barriers. Visually estimated densities of 6.5-10.0 cm long trout were about 490
trout/100 m in SKM 1.6-8.0, and about 220 trout/100 m in the uppermost 5 km. The
population supported awinter fishery at thecreek mouth for adult steelhead with moderateto
heavy pressure. Summer fishingfor juvenileswaslight because of restricted accesstoprivate
lands.

In 1980, the CDFG deter mined the abundance of juvenile steelhead/rainbow trout by
electrofishing at threestationson theuppermost 3.2km of VillaCreek (P. P. Chappel, CDFG,
unpubl. memo. of 14 October 1980). The exact date of sampling was not indicated but it is
assumed that sampling occurred sometime during late summer—early fall. There was an
average of 392 + 124 trout/100 m. The uppermost 5 km appeared to provide most of the
spawning and rearing habitat in the stream, although this conclusion was based on limited

observation.

SANTA BARBARA COUNTY
Arroyo Hondo Drainage

Canada del Corral Drainage
No formal records of an historical steelhead population were found for Canada del

Corral. However, this small stream did receive CDFG plants of juvenile steelhead rescued
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from theSanta Y nez River duringthe1940’s. In addition, documentscontained in the CDFG
file expressed concern for the steelhead resour cein thiscreek in relation to pollution from oil

extraction operationsin the lower stream area.

Canada Honda Creek Drainage
No information wasdiscover ed regar ding an historical steelhead population in Canada

Honda Creek, which is contained within the boundaries of Vandenburg Air Force Base.
However, in a brief survey conducted recently by the CDFG, the stream appeared highly
suitableasa steelhead and/or resident rainbow trout production area; no apparent migration
barriers existed at the Highway 1 or Southern Pacific railroad crossings, and the physical
instream habitat and riparian vegetation provided favor able spawning and rearing conditions.
A local authority indicated that much of the creek wasdry during the 1987-92 dr ought except
for isolated pools, and it was concluded that an electrofishing survey should be conducted to
assessthe trout population (S. Parmenter, CDFG, pers. comm. of 31 March 1993).

Carpinteria Creek Drainage
No information was discover ed regarding steelhead in Carpinteria Creek. However,

thefollowing Carpinteriatributaries, which apparently comprisetrout habitat, havereceived
CDFG plants of O. mykiss: Dark Canyon Creek was stocked with 3,000 juvenile steelhead
rescued from Santa Cruz Creek in the Santa Ynez River system in 1939; Deer Creek has
received hatchery rainbow trout; and Gobernador Creek wasplanted with juvenile steelhead

rescued from the Santa Ynez River in 1939, and hasreceived hatchery rainbow trout.

Dos Pueblos Canyon Creek Drainage
No record of steelhead wasfound for Dos Pueblo Canyon Creek. However, the creek

apparently comprises O. mykiss habitat asit hasreceived CDFG plants of hatchery rainbow

trout.
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Gaviota Creek (Canada de la Gaviota) Drainage
Thereislittleformal record regarding thesteelhead in Gaviota Creek. Inthereport of

a mid-1930's CDFG stream survey, it was mentioned that steelhead entered the creek in
winter. Stedhead have continued to run in Gaviota Creek (Swift et al. 1993), at least as
recently as 1986 (S. Sasaki, CDFG, unpubl. filereport of 3 October 1986). Adult steehead
werereported, nearly annually, attempting to ascend the stream at the Gaviota State Park
road crossing. Sasaki had also observed and sampled juvenile steelhead and/or rainbow trout
in sections of the creek adjacent to Highway 101. The creek still had perennial flow, and
spawning areasand rearing poolswereavailableto steelhead. Sasaki predicted that run sizes
were very small. The 1987-92 drought may have had a significant negative impact on this
small population, as Nehlsen et al. (1991) listed the native Gaviota steelhead stock as extinct.
No steelhead were captured when a 30 m section, downstream from a Highway 101 grade
stabilization structure, was electrofished during 21-23 January 1992 (D. McEwan, CDFG,
unpubl. memo. of 26 March 1992).

The Gaviota Creek tributary, Canada de las Cruces, was planted with juvenile
steelhead rescued from the Santa Ynez River in 1939.

Mission Creek Drainage
No detailed records of an historical steelhead run were found for Mission Creek.

Accordingto Cooper et al. (1986), it isprobablethat steelhead mor efully exploited theMission
Creek system and other small Santa Barbara County coastal streams before damswerebuilt
by Spanish colonists. Steelhead still attempt to ascend these streams; onewas caught in lower
Mission Creek in the late 1950's (Cooper et al. 1986). Swift et al. (1993) indicated that
steelhead have continued to run in Mission Creek in recent years. Juvenile steelhead were
present in the stream in 1984 (Santa Barbara News-Press of 3 June 1984). Habitat loss and
migration barriers, both asaresult of flood control structures, and reductionsin water quality
and quantity have probably contributed to the decline of the Mission Creek steehead
population.
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Rattlesnake Creek
Resident rainbow trout arepresent in Rattlesnake Creek, aMission Creek tributary to

which steelhead may have had access at onetime. Cooper et al. (1986) presented a detailed
description of this stream. Local residents claim that Rattlesnake Creek has historically

supported anativerainbow trout population. The CDFG stocked 1,000juvenilerainbow trout
into the creek in 1975. Natural propagation does occur as young-of-the-year have been
observed. The size of the population is highly variable and probably regulated by density-
independent factor ssuch asfloodsand droughts. For example, trout density decreasedina 1.3
km reach from >31 trout/km in 1982 to 1.5 trout/km in 1984. Although no detailsweregiven
on thestructur e of the population, rainbow trout used in field experimentshaveranged from
10.2t032.5cm TL (Cooper 1984).

Refugio Creek (Canada del Refugio) Drainage
Although Refugio Creek isaknown steelhead stream, no detailswerefound regarding

thehistory of itspopulation. Thecreek received plantsof juvenilesteehead rescued from the
SantaYnez River duringthe 1940’s, and hatchery rainbow trout. CDFG filedocumentsmade
referenceto observationsof adult steelhead ascending thestream in winter to spawn, especially
in“wet years'. Steelhead presencein thestream wasdocumented aslateas1958. Man-made
structuresin the lower creek area, including a low water crossing built in the 1960’'s, have
created barriersfor immigrating adult steelhead. A description of Refugio Creek ispresented
by Fox (1975; as cited in Hemphill and Cooper 1983). The current status of the steelhead

population isnot known.

Rincon Creek Drainage, Including Portinos in Ventura County
Although known historically as a steelhead stream, few details were discovered

regardingthesteehead in Rincon Creek. When surveyed by the CDFG in 1934, thecreek had

recover ed from an input of sediment that resulted from an earlier firein thewatershed. The

upper water shed was described asnot being proneto erosion. It wasalsoindicated that local

anglers did not value the steelhead runs, as the fish “would return to the sea”. The creek
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received plantsof juvenilesteelhead r escued from the Santa Y nez River duringthe1940’s, and
hatchery-reared rainbow trout.

Within thelower creek area, rubbledrop structureson two bridgesand along, inclined
concreteculvert at theU.S. 101 crossing effectively prevent immigration of steelhead fromthe
ocean (M. H. Capélli, California Coastal Commission, unpubl. project review of 22 March
1989t0 C. Cesena, Caltrans). Theinput of finesediment from agricultural operationshasalso
degraded the stream below the confluence with Casitas Creek. Yet, the headwaters till
maintain perennial flow and other habitat attributes necessary for successful spawning and
rearing of steelhead. Nehlsen et al. (1991) listed the Rincon Creek steelhead stock asextinct. It

isnot known if resident rainbow trout remain in the headwaters.

San Antonio Creek Drainage
No information was discovered regarding an historical steelhead population in San

Antonio Creek. However, thecreek did receivea plant of juvenilesteelhead rescued from the
SantaYnez River in 1944. War mwater fishesand stickleback appar ently inhabit thisstream,
based on information contained in the CDFG file. The CDFG recently madea casual survey of
general conditionsin thelower creek, and concluded that the observed low gradient and soft-
sediment substratedid not givethestream ahigh priority statusfor further investigation with
regard to stedhead assessment and restoration (S. Parmenter, CDFG, pers. comm. of 31
March 1993).

San Jose Creek Drainage
San Jose Creek received a plant of juvenile steelhead rescued from the Santa Ynez

River in 1944, and has also been stocked with hatchery rainbow trout. A 3.2kgsteelhead was
caught in the creek in 1975. The lowermost portion of San Jose Creek ischanndized with a
concreteliningfor flood control. Thisstructuremay function asamigration barrier becauseit

lacksresting areas for immigrating adult steelhead.
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Atascadero Creek
Swift et al. (1993) indicated that stedlhead have continued torun in the San Jose Creek

tributary, Atascadero Creek, in recent years. Two adult steelhead were captured in the
Atascadero Creek tributary, MariaYgnacio Creek, in March 1982 (Santa Barbara News-Press
of 23 March 1982). Thesefish measured 76 cm, 4.5 kg and 69 cm, 2.5kg. A dense growth of
emergent vegetation in Atascadero Creek, at the confluence with the Maria Ygnacio, may

createabarrier to upstream migrating adult steelhead (M. Cardenas, CDFG, pers. comm. of
22 April 1993).

Santa Maria River Drainage, Including Portions in San Luis Obispo
and Ventura Counties

Shapovalov (1944b) described the Santa Maria River drainage, and its steelhead
population and fishery, through 1944. The Santa Maria isformed by the confluence of the
Cuyamaand Sisguocrivers, about 40 km upstream from theriver mouth. Stream flow in most
of thedrainagewas inter mittent or interrupted each year, especially during thedry summer
season. Some headwater tributaries of the Sisquoc River, such as Manzana Creek and its
tributaries, and the South Fork Sisquoc River, maintained perennial flow over long stream
reaches. Other streams, such as the Cuyama River tributary, Kelly Canyon Creek, had
perennial poolsin their upper reaches. 1 n addition to natural drought conditions, stream flow
was reduced by groundwater extraction for agriculture, especially in the Santa Maria and
upper Cuyamavalleys, and by several surfacewater diversions. Forest fires, especially during
the preceding 22 years, had removed ground cover and increased erosion. Consequently,
runoff occurred morerapidly during thewet season, and lesswater was availablefor stream
flow during the summer as more of it was absorbed in the stream bed where the eroded
materialswere deposited. No damswer e present in the system as of 1944.

In addition tothemigratory steelhead, resident rainbow trout werealso present in the
drainage, especially in headwater ar eas (Shapovalov 1944b). Theresident rainbowsprobably
comprised indigenous populations, progeny of introduced hatchery fish, and hybrids of the
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various genotypes.

Steelhead used the Santa Maria River primarily asa migration corridor to and from
the Cuyama and Sisquoc rivers, where reproduction and nursery areas existed. Adult
steelhead entered the river following the first heavy rains of the wet season (Shapovalov
1944b). Thegreatest proportion of therun entered during December—March. No estimate of
run sizeswasavailable. Few detailswer eknown about spawning ar ealocations, although the
Sisquoc system was appar ently used mor e heavily by steelhead than the Cuyama system (see
below). The Sisquoc tributary, La Brea Creek, was known as a reproduction area for
steelhead. I n general, spawning and rearing conditionshad greatly deteriorated asaresult of
the aforementioned forest fires; sediment had smother ed spawning gravelsand filled rearing
pools. Prior tothefires, some Sisquoc River tributarieswerefamousfor their steelhead and
rainbow trout fishing.

Hatchery-reared steelhead and rainbow trout werestocked in theSisquoc River, and in
tributariesto both the Sisquoc and Cuyama, at least asearly as 1930-33 (Shapovalov 1944b).
Norecordswerefound for stocking which may haveoccurred before1930. Juvenilesteehead
rescued from the Santa Y nez River wer e planted in the Santa Maria system during 1940-44;
mor emay have been planted in 1945 and 1946, thelast year sof fish rescuesin the Santa Y nez,
but no records were found. Stocking details for which documentation was found are given
below.

As of 1950, ther e appeared to have been no adult steelhead fishery for 10-15 yearsin
the Santa Maria River, and very few steelhead were reported to have entered the Cuyama
River for a decade (W. A. Evans, CDFG, file letter regarding the proposed Vaquero Dam
project ontheCuyamaRiver). Most steelhead entered the Sisquoc River system and spawned
in the headwaters. Juvenile steelhead/rainbow trout measuring 23-36 cm were reportedly
abundant in theinaccessibletributariesof the Sisquocin year sfollowing lar gesteelhead runs.
The last sizeable steelhead run in the Santa Maria system occurred in 1941, few entered in

1942 and 1943 during brief periods when river flow reached the ocean, and no runs were
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thought to have occurred during theensuing 7 years of drought. In addition to thenaturally
inconsistent flowsin the Santa Maria River, completion of theVaquero Dam projectin thelate
1950’ smadeflow conditionsfor steelhead even moreunreliable. Vaquero Dam, which creates
Twitchell Reservoir, is located on the Cuyama River about 11 km upstream from the
confluencewith the Sisquoc River. Thedam wasbuilt for flood control and r eplenishment of
ground water in the Santa Maria Valley.

Steelhead use of the Santa Maria River system has not been assessed recently.
Steelhead may till have accessto the Sisguoc system when flow conditionsallow, but extensive
habitat degradation thr oughout the system, and lack of accesstotheupper CuyamaRiver (see
below), greatly limit steelhead use.

Cuyama River and tributaries
Virtually no details were discovered regarding the historic steelhead resourcein the

Cuyama River. Steelhead migrations to and from most of the Cuyama system became
obstructed when Vaquer o Dam was completed in thelower river inthelate 1950’s. It can be
assumed that the opportunity for steelhead to use the Cuyama River was gone by 1960.

The Cuyama River tributary, Alamos Creek (San L uis Obispo County), was planted
with atotal of 28,000 juvenile steelhead rescued from the Santa Ynez River during 194042
(Shapovalov 1944b), and has also been stocked with hatchery rainbow trout. The creek has
perennial stream flow and now runsinto one of the main arms of Twitchell Reservoir.

TheCuyamatributary, Kelly Canyon Creek, wasplanted with 6,000 hatchery rainbow
trout in 1932 (Shapovalov 1944b). The creek’ swater shed wasdestroyed by forest firesduring
the 1920's.

Thefollowing are headwater tributariestothe Cuyama River in Ventura County that
havebeen managed for catchabletrout fisheriesand stocked with hatchery rainbow trout but
whose CDFG files lack any mention or record of an historical steelhead run: Alamo Creek,
with a stocking record back to 1947; Beartrap Creek with a stocking record back to 1944 and
1947; Reyes Creek with stocking records dating back to 1933 and 194148, and with wild

225



STEELHEAD IN SANTA CRUZ COUNTY

juvenilerainbows observed in 1949.

Sisquoc River and tributaries
In addition to having been an important spawning and rearing areafor Santa Maria

River steelhead, the Sisquoc River hasalso been managed for aresident rainbow trout fishery.
Documented CDFG plants of hatchery-reared rainbow trout date back to 1932 (8,000 fish),
1939, and 1944-47. Some 20,000 hatchery-reared steelhead were also planted in 1930.

In the CDFG files, poolsin the main stem Sisquoc River werenoted as providing good
habitat for rainbows up to 36 cm which were well-fed on chubs (G//asp.). In a 1959 CDFG
stream survey (W. M. Richardson, CDFG, unpubl. filereport), a self-sustaining rainbow trout
population wasfound with all size-classespresent ranging from young-of-the-year to adults34
cm in length. A high abundance of chubs was also noted. Thus, the Sisquoc River till
provided a functioning system for natural production of O. mykiss, although there was no
mention of acontemporary steelhead run. A similar survey wasconducted in August 1964 but
under low flow conditions (M. J. Whalls, CDFG, unpubl. memo.). Several size-classes of
naturally propagated rainbow trout were still present although in lower abundance than in
1959 due to poor water conditions. It was also mentioned that upstream movement of
anadromous fishes in the Santa Maria system had been all but eliminated because of
intensified water use. 1n a CDFG survey in the lower Sisquoc River in April 1984, rainbow
trout were reportedly common with several size-classes present (S. Sasaki, CDFG, unpubl.
memo.).

The Sisguoc tributary, La Brea Creek, was a known spawning area for steehead
(Shapovalov 1944b). The creek was also a famous fishing stream before forest firesin the
1920’ sdestroyed thewater shed. Eroded materialswer ewashed intothestream over theyears,
and by the time of a mid-1930’'s CDFG survey, sediment cover ed the spawning gravels and
filled the pools. La Brea Creek was stocked with 6,000 hatchery rainbow trout in 1932.

The Manzana Creek drainage, in the headwater s of the Sisquoc, had perennial flow,
unlikemost portions of the Santa Maria system (Shapovalov 1944b). CDFG stocking records
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for Manzana Creek date back to 1930 when 15,000 hatchery-reared steelhead wer e planted.
Some 10,000 hatchery rainbow trout werealso planted in 1930, and about 4,500 during 1941—
42. The creek alsoreceived atotal of 47,240 juvenile steelhead rescued from the Santa Ynez
River during 1940-44. The Manzana tributary, Davy Brown Canyon Creek, received about
1,900 hatchery rainbow trout during 194142, and 103,600 Santa Y nez steelhead during 1940—
44. In June 1956, CDFG personnd found a high abundance of 15-20 cm rainbow trout in
Manzana Creek.

The South Fork Sisquoc River received a plant of 10,000 hatchery-reared steelhead in
1933, and 3,200 hatchery rainbow trout in 1942 (Shapovalov 1944b).

The Sisquoc River tributary, Tepusquet Creek, was planted with a total of 73,800
juvenile steelhead rescued from the Santa Ynez River during 1940-44 (Shapovalov 1944b).
The creek has also been stocked with hatchery rainbow trout.

Santa Ynez River Drainage
The Santa Ynez River probably supported the largest steedhead run in southern

California, and was famous for its steelhead sport fishery (e.g. Mears 1947). In an early
account, Holden (1910) related the popularity of the lower Santa Y nez for catching steelhead
aslargeas 9 kg, and how these fish would ascend the stream 65-80 km to spawn in the upper
drainage whereresident rainbow trout were also abundant (see also Fry 1938).

Gibraltar Dam, located about 116 km upstream from theriver mouth and built in 1920,
was the first man-made obstruction to block steelhead access to the upper Santa Ynez
drainage. L andlocked steelhead, 13-39 cm long and 24 year sold, wer e captured when Curtis
(1937) gill-netted Gibraltar Reservoir in November 1937. These fish included females with
developing ova. No young-of-the-year steelhead were observed in the reservoir. In the
tributary streamsabovethereservoir, Curtis (1937) identified suitable spawning groundsin
the Santa Y nez River below the confluencewith Mono Creek; in Mono Creek up tothedebris
dam; and in Gidney Creek. Although nojuvenileswere observed in the Santa'Ynez or Mono

Creek, both reportedly received spawning runsof steelhead. Spawningreportedly occurredin
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February, although the 1937 spawning run was apparently small. Siltation and desiccation
werementioned as potential problemsfor successful spawningin Mono Creek and the upper
Santa Ynez River. Gidney Creek was unsilted and contained surficial flow later into the
season. Camuesa Creek was appar ently not used by steelhead spawnersfor some unknown
reason.

In addition to supporting landlocked steelhead native to the drainage, the Gibraltar
Reservoir stock wasalso supplemented with 25,000 hatchery-rear ed steelhead in 1932; 87,000
in 1933; 30,000 in 1934; 50,000 in 1935; and 40,000 in 1936. Some 10,000 hatchery rainbow
trout were stocked in 1932. Shapovalov (1944a) also indicated that 9,000 juvenile steelhead,
rescued from the Santa Y nez River, werestocked in thereservoir in 1939, 195,000in 1940, and
25,440 in 1944.

During themid-1930's, the CDFG conducted a cursory survey of 120 km of the Santa
Ynez River to evaluate the system’s suitability for stocking of hatchery-reared trout. The
survey report indicated that spawning groundsfor steelhead and rainbow trout werecommon
along the entire stream, but that flow was a limiting factor for spawning habitat quantity.
During spring freshets, steedhead were observed spawning in all tributaries and in the
mainstem river below Gibraltar Dam. Natural propagation produced theprinciplesupply of
harvestable juvenile steelhead and rainbow trout in the stream. Planting was not
recommended for theriver or tributaries because of high mortality dueto intermittent flow
conditions in summer. Fish rescues were conducted every summer and fish losses were
typically heavy after 1 June.

Shapovalov (1944a) described the Santa Ynez River drainage, and its steelhead
population and fishery, through 1944. Tributary streams typically went dry in their lower
reaches during the summer, but maintained perennial flow or series of poolsin their upper
reaches. Much of themain stem Santa Y nez below Gibraltar Reservoir also becamedesiccated
during May—July, except for several kilometers of stream in the vicinity of Solvang; at the

lagoon, which was also several kilometerslong (see Shapovalov 1940b); and occasionally at
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lar ge pools elsewhere. Stream flow during thedry season in the lower Santa Ynez had been
reduced by the effects of forest fires, water storage and diversion in the upper drainage at
Gibraltar Reservoir and Jameson L ake, and groundwater pumpingfor irrigation. Therewas
a saltwater intrusion barrier near the mouth of the Santa Ynez River which included a
reportedly satisfactory fishway. Yet, despite unstable flow conditions, water discharges at
Lompoc on thelower Santa Y nez during 1928-44, wer e great enough to allow immigration of
adult steelhead to upstream spawning groundsin all years except probably 1929 and 1931,
which werevery dry (Moffett and Nielson 1945).

Steelhead, most of which enter ed theriver during December—Mar ch following thefirst
heavy rains of the season, still spawned as far upstream as Gibraltar Dam. Landlocked
steelhead, and possibly variousstrainsof rainbow trout and hybridsof thedifferent genotypes,
persisted in Gibraltar Reservoir and in the creeks upstream from there. Steelhead progeny,
which wererescued annually from thedrying Santa Y nez below Gibraltar Dam, wereplanted
in creeksboth above and below thedam. No countswereever madeof theadult steelhead run
in the Santa Ynez, but as Shapovalov (1944a) indicated, the 1,036,980 juvenile steelhead
rescued from thedrying main stemin 1944 suggested avery largerun. Thiscount would serve
as the basis for an underestimate of the adult run size as an additional proportion of the
juvenile population went uncounted: fish which migrated to thelagoon beforerescuesbegan,
those which survived in the remaining live portions of the river system, and those which
presumably died in the desiccated lower reaches of tributaries. A local CDFG employee
believed that the 1943-44 adult steelhead run in the Santa Ynez at least equalled the 1938-39
and 1939-40 runsat Benbow Dam on the South Fork Eel River in northern California, which
hehad per sonally observed. Adult steelhead runsat Benbow Dam had ranged from 12,995 to
25,032 fish from 1938-39 t0 1943-44. Forest firesduring the preceding 20 yearshad reduced
steelhead/rainbow trout populations, especially above Gibraltar Reservoir, either by direct
mortality or through thedestruction of spawning and rearing habitat by erosion and siltation.

Amongtheupper tributariesaffected wereAlamar, I ndian, and Buckhor n creekswher etrout
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had survived the summer dry season in perennial pools.

Shapovalov (1944a) reported that, at that time, most mainstem spawning by steelhead
occurred upstream from Buellton to Gibraltar Dam. Steelhead also spawned in nearly all
accessible tributaries below the dam, including Alisal, Santa Cota, Cachuma, Tequepis
Canyon, and Santa Cruz creeks. Alamar and Indian creekswereamong thetributariesabove
Gibraltar Reservoir which wereknown to havebeen utilized by steelhead beforethedam was
constructed (see also the above summary of Curtis 1937).

Fish rescue oper ationswer e conducted by the CDFG each summer for several yearsin
the Santa Ynez drainagebelow Gibraltar Dam. No recordswereavailableprior to 1939, but
during 193944 (excluding 1941 when sufficient flow persisted), a total of about 2,850,000
juvenile steelhead was rescued from the lower mainstem Santa Ynez River (Shapovalov
1944a). The fish ranged in batch sizes from about 212 to 1,411 fish/kg (nearly all rescued
steelhead were young-of-the-year). On average, about 73% of each year’s rescue was
replanted in perennial water within the Santa Ynez River system, the majority in thelagoon
(seebelow). In addition, acombined total of about 1,450,000 juvenilesteelhead wasrescued in
1945 and 1946; norescueswer econducted after 1946 dueto alack of fish (CDFG, unpubl. file
data; seealso below). Asan exampleof the magnitudeof juvenile steelhead productionin the
Santa Y nez River, Shapovalov (1944a) presented approximate number s of steelhead rescued
from three river reaches in 1944; corresponding densities were 11,298, 32,219, and 51,781
steelhead/km. That nearly all rescued steelhead wer e young-of-the-year indicates that main
stem Santa Ynez steelhead smolted and emigrated to the ocean primarily at age 1.

During 19401947, nearly 2,550,000 juvenile steelhead wer e planted in thelower Santa
Ynez River, primarily in the lagoon and in perennial water at Solvang (Shapovalov 1944a;
CDFG, unpubl. filedata). With the exception of 1947, thesefish wererescued steehead from
withintheSantaYnez River drainage. In addition, atotal of 133,000 hatchery-reared juvenile
steelhead were planted in the Santa Ynez River during 1930-35 (Shapovalov 1944a). Some
5,000 hatchery-rear ed rainbow trout werestocked in theriver in 1930 (Shapovalov 1944a), 650
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in thelower river in 1945, and 35,160 in thelower river during 1950-53 (CDFG, unpubl. file
data).

On 28-29 Mar ch 1946, a party of stateand feder al fishery biologistsconducted avisual
survey of steelhead spawning in the Santa Ynez River (L. Shapovalov, CDFG, unpubl. field
correspondence of 2 April 1946). In addition to observations of recently completed redds,
adult steelhead wer e seen moving upstream and actually spawning amongfour river locations
from Alisal Creek to Oso Canyon, where high quality spawning grounds occurred. In
contrast, no live steelhead or spawning activity were observed from the saltwater intrusion
barrier near theriver mouth to the Highway 150 crossing at Lompoc. The substratein this
river reach wasdominated by shifting silt, sand, and finegravel. Shapovalov concluded that
spawning habitat quality for steelhead wasvery poor from themouth tothe Salsipuedes Creek
confluence, of doubtful quality from Salsipuedes Creek to Solvang (a conser vativejudgement
since no observations were documented for this reach), and excellent from Solvang to
Gibraltar Dam. Healso noted that high quality spawning grounds existed in tributaries but
that theflow in these streamswastoo low at thetime of the survey to allow theascent of adult
steelhead. Finally, many adult steelhead car casseswer e observed in thelower river between
themouth and L ompoc; appar ently high adult mortality had occurred in thisareaduringthe
previous 2 weeks when water temper ature peaked at > 21° C.

Thewinter of 1946-47 wasrelatively poor for steelhead dueto little precipitation and
low flow. Therewasno steelhead run in thefall of 1951 (W. A. Evans, CDFG, unpubl. field
notes). CachumaDam, known now as Bradbury Dam which createsL ake Cachuma about 76
km upstream from the river mouth, was completed in early 1953. The last substantial
steelhead run occurred in 1945-46 (H. L. Lantis, CDFG, unpubl. fileletter). In 1946-47, large
number s of steelhead wer e observed outsidethe mouth of theriver, waiting for thesandbar to
breach to make their ascent. This never occurred due to lack of precipitation and
consequently therewasno spawning run that year. Observationsor catchesof stedhead inthe
SantaYnez after 1946 wererelatively rare. For example, about 25 fish weretaken intheriver
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in 1952. Adult steelhead were otherwise taken by anglers in the ocean surf near theriver
mouth during 1947-52; too little freshwater outflow prevented these fish from entering the
river system. Juvenile steelhead had been planted in thelagoon in an effort to reestablish the
run, but low precipitation and reduced river outflow due to Bradbury Dam were cited as
causesfor thefailureof theseplantings. Some 2040 adult steelhead, reportedly up to 5.5-6.5
kg, were observed at the head of the Santa Ynez lagoon in March 1956. Steelhead werealso
observed in the lower Santa Ynez tributary, Salsipuedes Creek. Some steelhead were also
reportedly taken in theriver during the spring of 1962.

L ake Cachuma has been heavily stocked with hatchery-reared rainbow trout. The
CDFG stocked thereservoir with 199,250 rainbow trout fingerlings (Arrowhead, Hot Creek,
and Mt. Shasta strains @ 55-317/kg) from 24 February 1953 through 16 October 1953 in
preparation for the1 May 1954 opening of angling at thereservoir (CDFG, unpubl. filedata).
Some 10,271 catchable-sized rainbow trout (@ about 11/kg) from a private hatchery were
stocked on 6 August 1954, under purchase by the County of Santa Barbara (S. M. Soule,
CDFG, unpubl. intraoffice correspondence of 7 October 1954). The CDFG planted an
additional 2,277,767 fingerlingsduring 1954-1958 but, overall, survival and thuscred returns
were low because of poor water quality for trout in summer. Fingerling plants were
discontinued in 1959, and the management recommendation of stocking only catchable-size
rainbow trout during cool-water months (H. L. Huddle, CDFG, unpubl. file report of 23
October 1958) hasbeen followed since 1960. Theextent to which these planted trout disperse
up- and downstream in the system, and the effect they may have on native steelhead and
rainbow trout, isnot known.

Nowild rainbow trout werefound in the Santa Y nez River between L ake Cachumaand
Gibraltar Reservoir during a survey in November 1972 (S. Sasaki, CDFG, unpubl. memo.).
Steelhead werereportedly caught in thelower Santa Y nez during 1972-73, ahigh water year,
although these catches were unverified (S. Sasaki, CDFG, unpubl. memo.).

By 1975, Bradbury Dam had all but eliminated the Santa Y nez steelhead run from its
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estimated aver age annual size of 20,000 migrant adults, asreported by the CDFG (California
Department of Fish and Game 1975). Insufficient water releases from Lake Cachuma, to
provide flow for migrations, spawning, and rearing, and a lack of adult steelhead salvage
facilities at the dam, were cited asthe primary causes for the demise of therun.

In 1986, the CDFG indicated that excellent spawning areastill existed in themain stem
Santa Ynez below Bradbury Dam (S. Sasaki, CDFG, unpubl. filereport of 3 October 1986).
However, it was also indicated that even in years of high rainfall when adults could
conceivably enter theriver and spawn, flow below the dam would not bemaintained through
the summer and fall to allow for juvenile survival.

In 1989, the Califor nia Sportfishing Protection Alliance (CSPA) submitted a petition to
the California Fish and Game Commission to list the Santa Ynez River steelhead as an
endangered species under the California Endangered Species Act (R. J. Baiocchi, CSPA,
petition of 25 August 1989). Thebasictenet of the petition wasthat the Santa Y nez steelhead
was unique because of the maximum size of 9 kg attained by adults, and because of the size of
theestimated aver ageadult run, which historically wason theorder of 20,000fish. The CDFG
r g ected the petition based on the conclusion that these char acteristicswerenot uncommonin
California steelhead populations (P. Bontadelli, CDFG, unpubl. memo. of 7 December 1989).
See “Discussion” for more on thisissue.

Nehlsen at al. (1991) listed the Santa Y nez River steelhead stock asbeing at ahigh risk
of extinction.

Santa Ynez River Lagoon. During late spring and summer 1940, the CDFG rescued
mor e than 525,000 young steelhead from the drying Santa Ynez River (Shapovalov 1940b).
Nearly all of these fish were young-of-the-year, and 191,700 were planted in the Santa Y nez
River lagoon. One lot of about 8,700 steelhead was retained at the Fillmore Hatchery in
Ventura County, to be used in alagoon stocking experiment and in brackish water challenge
tests. Thesteelhead weremarked by clipping both ventral fins, and reared through September
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1940. On 5 October 1940, when the fish had reached an average size of nearly 9cm and 9 g,
the young steelhead were planted in the freshwater portion of the Santa Ynez lagoon,
appar ently with successasno signsof stressor mortality wer e seen over thenext several hours
of observation. A short-term experiment had also been made at the hatchery on 26 September
1940 of transferring small samplesof marked steelhead (3and 12 fish intwotrials) from fresh
hatchery water to brackish lagoon water and back to fresh water. The fish in both trials
showed no signs of stress. The combined results of both experiments suggested that young
steelhead could be planted directly in brackish water lagoonsfrom fresh water with littleor no
mortality.

Hundreds of thousands of juvenile steelhead rescued from the Santa Ynez River were
planted in the lagoon during 1940-1947 (see above). In February 1954, 16,500 catchable
rainbow trout were planted in the lagoon with apparently poor returnsto the cred (H. L.
Huddle, CDFG, unpubl.intraoffice correspondence of 3 December 1957). During 17-18 June
1954, the CDFG seined both shallow (1 haul) and deep water (4 hauls) habitat in thelagoon to
cursorily evaluate the retention of these rainbow trout (P. E. Giguere, CDFG, unpubl.
intraoffice correspondence of 9 July 1954). Several marine and euryhaline fishes were
captured but no rainbow trout or juvenile steelhead. However, one each hatchery rainbow
trout (26.0 cm) and juvenile steelhead (15.0 cm) were seined from small freshwater pools
upstream from the saltwater intrusion barrier. On 14 July 1954, two rainbow trout (~17.0-
18.0 cm) were seined from the most seaward extension of the lagoon but not at any of three
other lagoon stations (CDFG, unpubl. field report of 14 July 1954).

During 12-13 Mar ch 1958, one group of 10 of each 7.5-10.0 cm long and 20.0-23.0cm
long hatchery rainbow trout were placed in live cages at two lagoon locations wher e surface
salinity ranged from 2.5t04.0 ppt (H. L. Huddle, CDFG, unpubl. intraoffice correspondence
of 21 March 1958). All trout survived after 24 h, ashad rainbow trout fingerlingstested at 12
ppt salinity in aquaria. These results seemed to corroborate the results of Shapovalov's
(1940b) seawater challengetests, asreported above.
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Agua Caliente Creek
Although no historical record was discovered, steelhead probably spawned in Agua

Caliente Creek prior to the construction of Gibraltar Dam, asthey did in other tributariesin
the upper Santa Ynez River drainage. Agua Caliente Reservoir, created by a debris dam
completed on the creek in 1937, was planted with 13,000 juvenile steelhead rescued from the
Santa Ynez in 1939, and 27,000 in 1940 (Shapovalov 1944a). The reservoir basin was
completely filled with sediment by 1944.

Alisal Creek
Alisal Creek, which enters the Santa Ynez below Bradbury Dam, has been used

historically for spawning by steelhead (Shapovalov 1944a). Some 26,000 juvenile steelhead
wererescued from thecreek in 1940. An adult O. mykissabout 38 cm in length, which was
presumably a steelhead, was captured in the creek by an angler during the 1992-93 steclhead
season (M. Cardenas, CDFG, pers. comm. of 5 April 1993).

Ballard Creek
Steelhead probably spawned in Ballard Creek, a Santa Y neztributary below Bradbury

Dam, asthey did in most accessibletributaries(Shapovalov 1944a). Thecreek received aplant
of 1,500 juvenile steelhead rescued from the Santa Ynez in 1943.

Cachuma Creek
Steelhead spawned in Cachuma Creek (Shapovalov 1944a), prior totheconstruction of

Bradbury Dam. Thecreek received aplant of 7,000juvenile steelhead rescued from the Santa
Ynezin 1942. Steelhead runsoccurred at |east aslate as 1948, and thecr ek, which now flows

into one of themain arms of Lake Cachuma, hasalso historically contained resident rainbow
trout (CDFG, unpubl. file data).

Gidney Creek
Steelhead probably spawned in Gidney Creek prior to the construction of Gibraltar

Dam; it now flowsinto one of the main armsof Gibraltar Reservoir. Curtis(1937) identified
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favorable spawning grounds in the creek, where juveniles (5-12.5 cm long) of landlocked
steelhead from thereservoir were seen at a density of about 30 trout/pool. Gidney Creek was

unsilted and contained surficial flow late into the season.

Hilton Canyon Creek
O. mykiss adults were observed spawning in Hilton Canyon Creek, the upper most

tributary to the Santa Ynez below Bradbury Dam, during mid- to late February 1993 (C.

Fusaro, Santa Barbara City College, pers. comm. of 9 March 1993). One spawning pair
comprised fish which were 46-51 cm in length. Some 22 adult trout, at visually estimated
weights of 1.8-2.7 kg, were observed in the creek on oneday. It wasnot known if these fish
were actual steelhead or large rainbow trout which had moved downstream out of Lake
Cachuma, although thisproblem wasbeinginvestigated. Adult fish continued to be observed
in the creek through late April 1993 (M. Cardenas, CDFG, pers. comm. of 22 April 1993).

Mono Creek and Tributaries
Steelhead spawned in Mono Creek, a tributary to the upper Santa Ynez, prior tothe

construction of Gibraltar Dam. Curtis(1937) identified suitable steelhead spawning grounds

in Mono Creek up to the debris dam, and although no juveniles were observed, the creek
reportedly received spawning runs of landlocked steelhead from thereservoir. Siltation and
desiccation were mentioned as potential problemsfor successful spawning in the creek.

Sea-run steelhead also spawned in the Mono Creek tributaries, Alamar and Indian
creeks, beforethedam wasbuilt (Shapovalov 1944a). Forest firessincethe 1920'shad reduced
O. mykiss populations in these tributaries, and in the Indian Creek tributary, Buckhorn
Creek, either by direct mortality or through the destruction of spawning and rearing habitat
by erosion and siltation. Trout had survived thesummer dry season in perennial poolsin these
streams. Indian Creek received a plant of juvenile steelhead rescued from the SantaYnezin
1945,
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Salsipuedes Creek and Tributaries
As of 1974 (P. R. Gantt, Goleta, CA, unpubl. correspondence in the CDFG file) and

1986 (S. Sasaki, CDFG, unpubl. file report of 3 October 1986), Salsipuedes Creek and its
tributary, El Jaro Creek, reportedly continued to support natural steedhead propagation.
According to Sasaki, the Salsipuedes, which entersthe lower Santa Ynez River about 24 km

abovethemouth, had suitable steelhead spawning ar eas, perennial flow, and an intact riparian
canopy which sheltered the stream. Although the presence of spawning adult steelhead had
not been investigated, Sasaki did observe many O. mykissfingerlingsin the creek in some of
the 17 yearshe had worked in the area.

Electr ofishing surveyswereconducted in Salsipuedesand El Jaro creeksin March 1987
and 1988 (Har per 1988), in which both juvenileand adult steelhead wereobserved. Four adult
trout werecaptured on 11 March 1987 in thelowermaost 5 km of SalsipuedesCreek: (i) a48cm
FL female steelhead which was age 4+ and had spent 2 yearseach in fresh and marinewater;
(ii) a34.5cm FL ripemalewhich could not bedistinguished asaresident or migrant trout; (jii)
a 30.5 cm FL female which appeared to be a migrant; and (iv) a 30 cm FL ripe male which
could not bedistinguished asaresident or migrant trout. Another largetrout, about thesame
sizeasthe48 cm FL female steelhead above, was seen but not captured. Some 10-15juvenile
trout, >10 cm FL, were also captured on thisdate. On 12 March 1987, two adult trout were
captured in El Jaro Creek: a22.5 cm FL malewhich appeared to bea stream resident, and a
28.5cm FL femalewhich appeared to beamigrant that had grown in thelagoon or ocean. On
17 March 1988, several juvenile trout about 16 cm in length were seen but not captured in
lower Salsipuedes Creek. On 31 March 1988, eight juvenile trout, 9.5-18.5 cm FL, were
captured by eectrofishing; these fish appeared to be stream residents as they displayed no
signs of smolting. Thus, Salsipuedes Creek supported a small, sdf-sustaining O. mykiss
population, which appeared to include both steelhead and resident rainbow trout.

Several adult O. mykisswerereportedly caught by anglersin SalsipuedesCreek during
February—March 1993 following heavy precipitation (M. Cardenas, CDFG, pers. comm. of 5
April 1993). The catcheswereto haveincluded about a dozen 30—-33 cm fish, and about five
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fish which were nearly 46 cm in length. These catches were not verified by the CDFG,

however.

Santa Cota (Zanja de Cota) Creek
Santa Cota Creek, which entersthe Santa Y nez below Bradbury Dam, has been used

historically for spawning by steelhead (Shapovalov 1944a). The creek wasstocked with 10,000
hatchery-reared rainbow trout in 1932.

Santa Cruz Creek and Tributaries
Steelhead spawned in Santa Cruz Creek (Shapovalov 1944a) prior tothe construction

of Bradbury Dam. The creek now flows into one of the main arms of Lake Cachuma. The
creek was planted with 10,000 hatchery-reared juvenile steelhead in 1932, and received 3,000
juvenilesrescued from the Santa Ynezin 1939. Some 10,000 juvenile steelhead wererescued
from the creek in each of 1939 and 1940 (Shapovalov 1944a).

Steelhead could not accessthe Santa Cruz Creek tributary, Peach TreeCreek, because
of impassablewaterfallson Santa Cruz Creek. However, the creek received atotal of nearly
125,000 juvenile steelhead rescued from the Santa Ynez River during 1939-44 (Shapovalov
1944a). There was no indication whether the plants were made to take advantage of a

favorable but inaccessible rearing area in Peach Tree Creek, or if the fish were to support

summer trout fishing there.

Tequepis Canyon Creek
Teguepis Canyon Creek was used historically by spawning steelhead, where 3,660

juveniles (@ 970 fish/kg) wererescued in May 1941 (Shapovalov 1944a). Steelhead accessto
the creek isnow blocked by Bradbury Dam.

Zaca Creek
No records were discovered of historical steelhead use of Zaca Creek, although the

stream was planted with juvenile steelhead rescued from the Santa Ynez River. Thisstream

entersthe Santa Y nez downstream from Bradbury Dam.
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Tecolote Creek Drainage
Inareport tothe CDFG, Gantt (1973) presented the efforts of alocal property owners

association torestorethe steelhead/rainbow trout resour ceof TecoloteCreek. Included inthe
report appendix were photographs of juvenile steelhead/rainbow trout caught by anglers
during the 1930’s. Historically, steelhead had access to about the lowermost 10 km of the
stream, at which point a 6 m natural waterfall blocked upstream passage to the remaining 5
km of stream contained within L os Padres National Forest. Theoriginal steelhead/rainbow
trout population was appar ently decimated when early landowners pumped the creek dry.

As of 1973, two flood control dams, 1.8 m and 3.7 m in height, respectively, created
migration barriersdownstream from thewaterfall. A 23 mlong, inclined concreteculvert was
also a potential barrier to upstream migration of steedhead under high flow conditions.
Otherwise, high quality spawning and rearing habitats existed along most of the stream.
Exceptionswerea 1.6 km long section of thelower stream which had interrupted surficial flow
during the summer dry season, and another lower stream reach that was silted due to
construction activities and associated erosion. Therewas a small lagoon at the creek mouth,
and a sandbar often closed the stream during the summer.

No estimateswer egiven regar ding thesize of historic steelhead runsor natural juvenile
population densties. As part of their restoration effort, the group represented by Gantt
stocked thecreek with 4,200 juvenilesteelhead and rainbow trout in mid-April 1973. Thefish
wer e purchased from Silver King Oceanic Farmsin Santa Cruz County (seeWaddell Creek).
Some 3,900 of these fish were the progeny of wild Waddell Creek steelhead, while the
remaining 300 wereresident rainbow trout. The plant wasmade about 8 km upstream from
the ocean, and most fish were observed migrating toward the ocean within 2 weeks after
release. About 700 wer erescued from poolsin theinterrupted flow section of thecreek in July
1973, and released downstream. Fish remaining in the stream apparently grew well. No
follow-up documentation on this operation was discovered in the CDFG files. The current

statusof thispopulation isnot known, although groundwater extraction and surfacediversions
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at Tecolote Creek after 1973, aswell astwo drought periods, most likely depleted the stream
flow, which would be predicted to negatively impact the steelhead population.

VENTURA COUNTY

Big Sycamore Canyon Creek Drainage
K eegan (1990b) concluded that Big Sycamore Creek had arelatively low potential for

steelhead restoration because of a lack of perennial stream flow. Yet, Swift et al. (1993)
indicated that steelhead have run in Big Sycamore Canyon in recent years.

Calleguas Creek Drainage
Thereisno formal record of steelhead inhabitation of this stream. A 1973 U. S. Fish

and Wildlife Service (USFWS) document stated that a proposed flood control project would
have noimpact on fishery resour ces because the stream wasinter mittent and did not support
fish populations. Keegan (1990b) judged Calleguas Creek as having little potential for
steelhead restoration because of degraded habitat from sedimentation, and poor water quality
from agricultural runoff. The stream otherwise had a relatively constant stream flow, no
known barriersto fish passage, and an extensive and protected (Mugu) lagoon.

Arroyo Congjo Creek isan intermittent tributary to Calleguas Creek which contained
no salmonidsin a 1948 CDFG survey.

Santa Clara River Drainage, Including Portions in Los Angeles County
The Santa ClaraRiver system once supported a popular winter steelhead sport fishery

based on itsapparently “largeand consistent runs’ (Hubbs 1946; seealso Kreider 1948). The
average annual run in the Santa Clara may have been on the order of about 9,000 adult
steelhead (Moore 1980a). Steelhead migrated upstream through thelower Santa ClaraRiver
to reach spawning grounds in Santa Paula, Sespe, and Piru creeks, and perhapsin other
tributaries and reaches of the upper Santa Clara itself (see below). However, the steelhead

stock hasdeclined precipitoudy sincethemid-1950's, primarily dueto an increasein surface
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water diversion in the lower Santa Clara by the United Water Conservation District. The
unscreened diversion near Saticoy has historically blocked upstream migration of adult
steelhead, entrained emigrating smoltsinto per colation basins, or eliminated fish movementsto
and from the ocean altogether by dewatering the river channd during critical migration
periods. The current diversion structure, the Vern Freeman Diversion Dam, was equipped
with afish ladder and intake screensin 1989 to enhance fish passage, and the effectiveness of
these features are being evaluated (ENTRIX reports). The steelhead decline has also been
attributed, in part, to alter ed flow patter nsand blocked accessto historic spawning groundsby
upstream dams (see below). Nehlsen et al. (1991) listed the Santa Clara River steelhead stock
as having a high risk of extinction.

Thefollowing is a chronological rundown of information from CDFG filesregarding
the presence or stocking of steelhead and rainbow trout in the main stem Santa Clara River.
Early CDFG recordsshowed that 5,000 juvenile steelhead were stocked in 1938in the” River
of Doubt” area, and 21,600 wer e planted in thelagoon in 1944, thelatter being steelhead which
were rescued from the Santa Ynez River. In a CDFG survey in the River of Doubt areain
1949, norainbow trout werefound despite stocking of hatchery rainbowsin 1939 and during
194248. The main stem river was apparently not surveyed again for O. mykiss for many
years. Bell (1978) found no O. mykissby seiningin themain stem Santa Clarafrom itsmouth,
although hatchery escapees of rainbow trout which livein the tailwater of the Fillmore Fish
Hatchery wereobserved. Aretaand Willsrud (1980) also captured no O. mykissby seiningthe
main stem during 8-24 May 1980. In both of these surveys, most of the fishes captured
reflected an assemblage of warmwater and euryhaline species.

In atwo-year CDFG study of steelhead in thelower Santa ClaraRiver system, Puckett
and Villa (1985) reported the steehead capturespresented in Table3. In addition, 25 other O.
mykisswer e captur ed during the study rangingin fork length from 20.3t045.7 cm, and in age
from 1to 3yearsold. Some of these fish may have been pre-smolted steelhead, and others

resident rainbow trout. No emigrating smolts were captured in a fyke net set in the Vern
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Freeman Diversion canal at Saticoy during both years. Eleven other species of fish were
captured during the study, including both emigrating juvenile and spent adult Pacific
lampreys(Lampetratridentata). Most adult lampreyswerecaptured at the Sespe Creek weir
although afew werealso caught at Saticoy. Puckett and Villa (1985) concluded that thelower
Santa Clara River served primarily as a migration corridor for both adult and juvenile
steelhead, and was lessimportant as a spawning and rearing ar ea, with the exception of the
estuary aspotential rearing habitat. Fish movements, both upstream and downstream, were

coincident with flow pulses following major storm events.

Piru Creek and Tributaries, including Portions of the Creek System in Los Angeles
County
Piru Creek was historically amajor steelhead spawning tributary in the Santa Clara

River system. Steelhead reportedly ascended Piru Creek occasionally as far as Buck and
Snowy creeks (W. A. Evans, CDFG, unpubl. field notes from 1946). However, since 1955,
Santa Felicia Dam at Lake Piru has blocked steelhead access to Piru Creek beyond the
lowermost 9.7 km of thestream. Thedam at Pyramid Reservoir blocksfish migration further

upstream aswell.

Upstream portions of the stream are currently managed for both catchable and wild
rainbow trout fisheries (e.g. Deinstadt et al. 1990). Hatchery rainbow trout stocking records
dateback t0 1931. A mid-1930's CDFG survey mentioned the presence of both rainbow trout
and juvenile steelhead. Some 5,000 juvenile steelhead wer e stocked in 1938, and an anecdote
indicated the presence of steelhead spawner sin 1944-45 asfar upstream asthe Gold Hill area.

No trout were seen in the stream below Frenchman’s Flat in a 1946 survey, nor in a
1949 survey. Low summer flow and correspondingly high water temperature, and siltation
werecited asproblemsin thesuitability of thissection of Piru Creek assalmonid habitat. The
exception wassomelarge, deep poolswhich held trout, such asin 1951 when several 31-36cm
rainbows were observed. Bell (1978) found no O. mykissin Piru Creek below Lake Piru

during a seining survey. However, this portion of the stream may have some potential asa

242



STEELHEAD IN SANTA CRUZ COUNTY

steelhead spawning and rearing area since a flow of 5 cfsis guaranteed below Santa Felicia
Dam.

Agua Blanca Creek flowsinto Piru Creek upstream from Lake Piru. A mid-1930's
CDFG survey indicated the presence of resident rainbow trout and juvenile steelhead,
although thestream wasnot consider ed a valuabler esour ce because of low late-summer flows
which reduced available salmonid habitat. Thestream had been stocked with 20,000 steelhead
in each of 1930 and 1931. There was no mention of steelhead in a 1949 survey, and few
rainbow trout were seen despite stocking in 1939, 1942, 1944, and 1946.

Buck Creek entersPiru Creek above Pyramid Reservoir. Steelhead appar ently entered
this stream on occasion (W. A. Evans, CDFG, unpubl. field notes from 1946). It isa small,
intermittent tributary stream which hasbeen stocked with hatchery rainbow trout at least as
early as 1942.

Lockwood Creek is a headwater tributary to Piru Creek upstream from Pyramid
Reservoir with arecord of presumably wild rainbow trout being present in 1946. Thesefish
could have also been juvenile steelhead although thereisno mention of an historical steehead
run. Seymour Creek isatributary to L ockwood Creek for which stocking recordsof rainbow
trout date back to 1943-44. Catchablesizetrout were observed in the stream in 1946 but no
young-of-the-year.

Snowy Creek is a tributary to Piru Creek above Pyramid Reservoir which was
appar ently used by steelhead on occasion (W. A. Evans, CDFG, unpubl. fidd notesfrom 1946).

Rainbow trout stocking records for this stream date back to 1942,

Santa Paula Creek and Tributaries
Santa Paula Creek isknown historically asamajor spawningtributary for SantaClara

River stedhead, but thereis no formal record on stock size. It isthefirst major tributary
abovetheVern Freeman Diversion availableto steehead spawner sreturning from the Pacific
Ocean. About 6.4 km upstream from the confluence with the Santa Clara River, the Santa

Paula Diversion greatly reducesor eliminates stream flow below thedam during much of the
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year. During periodsof high runoff, steelhead may gain accessto thebase of thedam but lack
of an oper ablefishway blocksaccessto several (> 8) kilometer s of suitable steelhead spawning
habitat upstream from the diversion.

Juvenile steelhead and rainbow trout were noted as being present in thestream in a
mid-1930's CDFG survey. Sincethe 1940's, Santa Paula Creek abovethe diversion hasbeen
managed intensively as a catchable rainbow trout fishery, the activities of which included a
stocking and credl censusexperiment in 1947 (W. A. Evans, CDFG, unpubl. filereport). The
presenceof naturally propagated O. mykissjuvenileswasnoted during theexperiment, and it
was indicated that these fish were probably the progeny of both resident rainbow trout and
steelhead. The stedhead population was supplemented with 5,000 juvenilesin each of 1930
and 1931, 15,000 in 1938, and 3,500 in 1943. Stocking recordsfor rainbow trout date back to
1930.

In March 1987, the USFWS conducted an electrofishing survey in Santa Paula Creek
below the diversion site which produced two adult steehead (37.5 and 38.0 cm FL) and two
adult resident rainbow trout (30.0 and 31.0 cm FL). These fish were captured in the pool at
the base of the diversion dam, which iswhere an angler had also caught two adult steehead.
In addition, one 16.0 cm FL steelhead smolt was captured. The pool below the dam was also
electrofished in Mar ch 1988 and one, possibly two, adult steelhead was seen but not captured.
Thesesurveys(B. Harper, USFWS, unpubl. filereport) demonstrated that adult steelhead till
occurred in Santa Paula Creek but only in low numbers. Decimation of the population tothis
level wasprimarily dueto operational changesin theVern Freeman Diversion, theinoperable
fishway at the Santa Paula Diversion, and drought. However, with the construction of fish
passage facilitiesat the Vern Freeman Diversion in 1989, thelower Santa Clara River should
be functional as a migration corridor for steelhead during periods of sufficient flow, and
restoration of the fishway at the Santa Paula Diversion would allow steelhead to take
advantage of the spawning and rearing habitat in upper Santa Paula Creek. The CDFG
electrofished a 100 m reach immediately below the Santa Paula Diver son Dam during 21-23
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January 1992, but no steelhead or rainbow trout were captured or observed (D. McEwan,
CDFG, unpubl. memo. of 26 March 1992).

Sisar Canyon Creek is a headwater tributary to Santa Paula Creek. There was no
mention of steelhead using the stream historically via Santa Paula Creek although 5,000
steelhead (@ 847/kg) wereplanted in thestream in 1938. Rainbow trout stockingrecordsdate
back to 1939, 194347, and suitable spawning habitat and young-of-the-year O. mykisswere
noted in a 1947 CDFG survey.

Sespe Creek and Tributaries
Sespe Creek isthe only major steelhead spawning tributary in the Santa Clara River

system which remainsunregulated. Accesstothe Sespeby steehead spawner sreturning from
the Pacific Ocean hasbeen impeded by the Vern Freeman Diversion in thelower SantaClara
River (see main heading for Santa Clara River Drainage). Thereisno formal record of the
steelhead population size at Sespe Creek.

Much of the stream hasbeen managed for a catchablerainbow trout fishery. Rainbow
trout stocking records date back to 1930-31, 1939, and 1942-48. A 40 km section of Sespe
Creek wasadded tothe CaliforniaWild Trout Program in 1986, a measur ewhich protectsthe
stream’s free-flowing status.

The steelhead population was supplemented with 40,000 juvenilesin 1930, 38,000 in
1931, and 20,000 in 1938. In 1944, 35,000 juvenile steelhead rescued from the Santa Ynez
River were planted in upper Sespe Creek.

Juvenilesteehead and rainbow tr out wer e present during amid-1930'sCDFG survey.
Juvenilestedhead wer e seen in thestream in 1937 although young-of-the-year wer ereportedly
rare. Steelhead werementioned asbeing present in 1947. Juvenilerainbow trout or steelhead
(10-15 cm), but no young-of-the-year, were present in a 1949 CDFG survey. Steehead
reportedly occurred in the upper Sespe during thewinter of 1953-54.

Bell (1978) reported the presence of O. mykissin themiddleand upper Sespeduringa
seining survey. Puckett and Villa (1985) reported small numbers of both juvenile and adult
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steelhead captured during 1982-84, and a fair abundance of juvenile and adult Pacific
lampreys (see synopsis under the main heading for Santa Clara River Drainage). CDFG fish
surveys, conducted during 1983-86 in preparation of the Sespe Creek Wild Trout
M anagement Plan, also demonstrated the presence of wild rainbow trout (possibly including
juvenile steelhead as well) and juvenile Pacific lamprey (Sasaki 1986; S. Sasaki, CDFG,
unpubl. file report). In both of these cases, the presence of lampreys confirmed that
anadromous fishes had access to Sespe Creek via the lower Santa Clara River. No adult or
juvenile steelhead were observed or captured during a walk-through survey in April 1988
from Alder Creek to the West Fork Sespe Creek, although several year classes of rainbow
trout occurred in abundance including several fish > 35 cm in length. Suitable steelhead
spawning and rearing habitat wasnoted asbeing abundant, and nobarrier stoadult migration
were seen (M. Moore, Calif. Dept. Trans., unpubl. filereport). About 80 km of Sespe Creek
remains availableto steelhead for spawning and rearing.

Abadi Creek is a headwater tributary to Sespe Creek for which there are stocking
recordsfor rainbow trout dating back to 1942 and 1946, but for which thereisnorecord of an
historical steelhead run.

In the Sespetributary, Bear Canyon Creek, juvenile steelhead and rainbow trout were
present during a mid-1930's CDFG survey of this seasonal stream. Some 5,000 Mt. Whitney
steelhead (@ 847/kg) were stocked in the stream on 30 September 1938. Juvenile O. mykiss
wer e observed in the stream in 1949.

Howard Creek is a seasonal tributary to Sespe Creek and in a mid-1930's CDFG
survey, juvenile steedhead and resident rainbow trout were present. Steelhead use of the
stream was mentioned in field notes from 1949, and what were listed as 10-15 cm rainbow
trout wereseen in thesameyear. Rainbow trout (15-25 cm) wereseen in 1951. Howard Creek
hasbeen managed primarily asa catchablerainbow trout stream. Stockingrecordsdateback
t0 1940, 1948, 1953, and 1956 for rainbow trout.

Rose Valley Creek is a seasonal tributary to Howard Creek. Although thereis no
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explicit mention of it in CDFG files, steelhead probably used this stream asthey did Howard
Creek. Stocking recordsfor rainbow trout date back to 1948. Dams have blocked steelhead
access to the upper portion of the stream since 1955.

Lion Canyon Creek isatributary to SespeCreek. |n mid-1930'sCDFG stream survey,
juvenile steelhead and resident rainbow trout were listed as present. After this time, the
stream was managed primarily for a catchable trout fishery with rainbow trout stocking
recordsdating back t0 1948. JuvenileO. mykisswereseen in thestreamin 1949. Stream flow
acceleratorswer e constructed in 1956 to increase pool habitat.

Lords Creek isatributary to Sespe Creek. Stocking records for fingerling rainbow
trout date back to 1945 and 1947, but there was no mention in the CDFG file of steelhead in
this stream.

PiedraBlanca Creek isatributary stream located in theupper Sespedrainage. Stream
flow in the Piedra Blanca isintermittent after late spring. Some 5,000 steelhead (@ 847/kQ)
wer e stocked into the stream in 1938, but there was no mention in the CDFG file about an
historical steelhead run. Rainbow trout stocking records date back to 1942 and 1945, and
presumably wild rainbows wer e observed in the stream in 1949 and 1963.

PineCanyon Creek isatributary to Sespe Creek which hasbeen stocked with rainbow
trout sinceat least 1946. No record was discovered of steelhead use of this stream.

Tule Creek isa headwater tributary to Sespe Creek. In a mid-1930's CDFG survey,
juvenile steelhead and resident rainbow trout were listed as present. Spawning habitat was
noted asbeing common but the stream was not consider ed to be of much value because of its
seasonal flow. Noformal record of steelhead usein thisstream wasdiscovered, although it was

likely when flow conditionswer esuitable. Rainbow trout stocking recordsdateback to 1942.

Minor Mainstem Santa Clara River Tributaries
Lost Creek isa Santa ClaraRiver tributary for which thereismention of steelhead. W.

A. Evans (CDFG, unpubl. field notes) wrote on 30 April 1947, “ Steelhead enter thisstream.”
Bell (1978) found no O. mykissin Todd Barranca, atributary to the main stem below Santa
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Paula Creek, during a seining survey.

Thefollowing areother minor tributariestothemain stem Santa ClaraRiver that have
been stocked with hatchery rainbow trout, but whose CDFG fileslack any mention or record
of an historical steelhead run: Hopper Canyon Creek, for which there are rainbow trout
stocking recordsdating back to 1942, 1944, and 1946, and itstributary, Tom Creek, which was
planted with fingerling rainbow trout in 1946 and contained 10-15 cm trout in 1947; Pole
Creek with stocking records dating back to 1940 and 1941, and as recently as 1984 (both
Hopper Canyon and Pole Creek are southward flowing streamswhich enter the Santa Clara
between Sespe and Piru creeks); and Willard Creek where 10 cm rainbow trout wereseen in

1949 but no natural propagation was thought to have occurred.

Santa Clara River Headwater Tributaries in Los Angeles County
CDFG recordsshow that hatchery rainbow trout wer estocked and present in theupper

sections of Bouquet Canyon Creek during the 1940’ sand 1950's, but ther ewas no mention of
an historical steelhead run. Thedam creating Bouquet Reservoir would now block steelhead
access to the most upstream portion of this stream.

Bell (1978) found no O. mykissin Castaic Creek below Castaic L akeduring a seining
survey.

No O. mykisswereseen in Elizabeth L ake Canyon Creek in a 1948 CDFG survey, and
therewasno mention of an historical steelhead run. Steelhead accessto theupper portion of
this stream would now be blocked by the dam at Castaic L ake.

Fish Canyon Creek is a tributary to Castaic Creek, above Castaic Lake. Thisisa
highly inter mittent stream for which therear ehatchery rainbow trout stocking recordsdating
back to 1945 and 1948. Thereisno mention of an historical steelhead run in the CDFG file.
Steelhead access to this stream would now be blocked by the dam at Castaic L ake.

San Francisquito Canyon and Soledad Canyon creeksar etwo streamsfor which there
are CDFG recordsfor rainbow trout presenceand/or stocking dating back to c. 1930, but for
which thereisnomention of historical steelhead runs. Bell (1978) found no O. mykissin these
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streams during a seining survey.

Ventura River Drainage
An excellent account on the history of the Ventura River and its steelhead fishery is

provided by Capdli (1974; see also Ventura County Fish and Game Commission 1973). The
Ventura River supported “large and consistent runs’ of steelhead (Hubbs 1946) up until the
late 1940’ swhen prolonged drought and the construction of Matilija Dam (completed in 1948)
on Matilija Creek decimated the population. Apparently, up until this time, steehead
weighing 3 to 4 kg were commonly taken by anglers.

In a1934 CDFG survey, steelhead and resident rainbow trout werelisted aspresent in
theriver system. At thistime, theriver below the mouth of Matilija Creek, wherediversions
greatly reduced stream flow, was consider ed to be of no value except during thewinter when
steelhead used the river as a migration corridor to reach the abundant spawning grounds
upstream, especially in Matilija Creek.

The steelhead population was supplemented with 40,000 juvenilesin 1930, 34,000 in
1931, and 15,000in 1938. About 27,200 juvenile steelhead rescued from the Santa Y nez River
wereplanted in theVenturain 1943, about 20,800in 1944, and about 45,440in 1945. Stocking
recordsfor rainbow trout date back to 1936 and 1939.

CDFG personne in 1946 (D. A. Clanton and J. W. Jarvis, CDFG, unpubl. filereport of
8 May 1946) estimated that in normal water years, aminimum of 4,000-5,000 adult steelhead
spawned in the Ventura River system, about half of them in Matilija Creek. Theobservation
of several hundred yearling steelhead, 10-15cmin length, in Matilija Creek wasalsonoted in
thisreport.

In March 1947 under drought conditions, an estimated 250-300 adult steelhead were
observed in scattered pools from the river mouth to the Foster Park bridge located about 5
miles upstream (W. A. Evans, CDFG, unpubl. filereport of 29 March 1947). The steelhead
averaged about 61-66 cm in length and 2-3 kg. Several adult steelhead which had become
stranded in shallow water and died were also noted. Reddswer e observed within thisreach
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and it was estimated that 3.2 km of available spawning habitat below the Foster Park bridge
would support a maximum of 1,000 steelhead spawners. Under these low flow conditions,
upstream movement of adults was impeded by a sandbar at the river mouth and several
shallow rifflesupstream. The City of Ventura diversion dam above the Foster Park bridge
blocked any further upstream movement under low flow conditions. Yearling steelhead
juveniles (23-25 cm in length) were seen in the lagoon and in most pools observed.

A few steelhead reportedly entered theriver in April 1950. No significant steelhead run
wasreported again until January and February of 1953 when anglersreported the capture of
several individualsrangingin length from about 30-56 cm. Scalesfrom thelargest of these, a
female, showed that this fish had spent 3 yearsin fresh water and its last year in the ocean.
According to local fishermen, 1955 wasthe most productive steelhead season on theVentura
River between thelate 1940'sand 1973 (Ventura County Fish and Game Commission 1973).
In February and March 1958, angler sreported the presence of adult steelhead in theVentura
River and two of itstributaries, Coyote Creek and Matilija Creek. However, a CDFG seining
survey in August 1958 in theriver and tributariesincluding San Antonio Creek produced no
young-of-the-year steelhead. Theapparent lack of spawning successwasattributed tosiltation
problems in Coyote Creek and the Ventura River due to construction of Casitas Dam on
Coyote Creek, and a general lack of suitable spawning groundsin San Antonio Creek. With
completion of Casitas Dam and the Robles Diver sion Dam in 1958, thelatter of which transfers
water from the Ventura River viathe Robles-Casitas Canal for storagein Casitas Reservoir,
flow conditionsfavorablefor VenturaRiver steelhead would becomeeven moreinfrequent. In
addition, both of these structureswere built without fish passage facilities.

In the early 1970’'s, an organized effort was begun to promote the restoration of the
Ventura River and its steelhead population (Ventura County Fish and Game Commission
1973). The Ventura County Fish and Game Commission’s proposal called for an end to
pollution and development within the river and its floodplain, and for an increase in both

guantity and quality of instream flows to maintain aquatic resour ces.
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Despite rather tenuous conditions for Ventura River steehead following the
construction of damsand diversionsand other development duringthe1940'sand 1950’s, local
anglerscontinued toreport the captur e of small number s of steelhead nearly annually intothe
early 1970’s (Ventura County Fish and Game Commission 1973), and thereafter based on a
variety of accountsin the CDFG file which included information on steelhead and resident
rainbow trout capturesin thelower VenturaRiver and San Antonio Creek duringMarch and
October 1974, February-April 1975, November—December 1978, and January 1979.

A number of minor studieshasbeen conducted over theyearsto evaluatewater quality
in the lower Ventura River as a component of the steeddhead and resident rainbow trout
habitat, and to deter mine the status of the steelhead population. 1n August 1976, the CDFG
conducted a bioassay to determine acute impacts of effluent from the Oak View Sanitary
District Treatment Plant on rainbow trout. High mortality rates of rainbow trout suggested
that water quality wasnegatively impacted by theeffluent for several kilometer sdownstream
from the point of discharge. Trout losses were associated with low dissolved oxygen
concentrations, and high ammonia and residual chlorine concentrations.

Based on the results of a field study conducted during the winter of 1976-77 near
Casitas Springs (Tippets 1979; Kelley 1982), it was concluded that a small remnant steelhead
run existed in thelower VenturaRiver; thesizeof therun waslimited by thenumber of smolt-
sized fish remaining at the end of the first year; and the run size could only be enhanced if
water quality downstream from the Oak View Sanitary District Treatment Plant was
improved. Densities of rainbow trout and/or steelhead in five river reaches near Casitas
Springsin December 1976 ranged from 249to 1,262/ha. No adult steelhead wereobserved in
this study, probably dueto extremely low freshwater outflow conditions which would block
upstream migration. However, run size was estimated to aver age about 100 adults.

The condition of theriver and status of the steelhead population it supports remain
essentially the sameat present. Nehlsen at al. (1991) listed theVentura River steelhead stock
asbeing at a high risk of extinction. The 1987-92 dr ought was probably unfavorablefor the
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steelhead, both in termsof pre-smolt survival in the stream, and in termsof allowing upstream
migration of adult spawners returning from the Pacific Ocean. Ventura River tributaries
which still produce steelhead are San Antonio Creek, which hasabout 19 km of habitat, and
CoyoteCreek below L ake Casitas (Minutesof souther n Califor nia steelhead meeting, USFWS,
Ventura, CA, 22 January 1991). Observations of small numbers of steelhead annually have
continued, including the sighting of between 14 and 25 adults on 5 May 1991 in the upper
Ventura River Estuary (R. A. Leidy, Wetlands Science and Field Program Manager, EPA,
unpubl. memo. of 8 May 1991). Therangeof estimated total lengths of these fish was 350-625
mm. A short (~ 15m) section was electr ofished at the SP Milling gravel extraction siteduring
21-23 January 1992; this brief survey produced no steelhead or resident rainbow trout (D.
McEwan, CDFG, unpubl. memo. of 26 March 1992). However, heavy rainsin early February
1992 should have created a good opportunity for any remnant of thestock, aswell assteelhead
from other stocks, to enter theriver and spawn. The lagoon remained open to the Pacific
Oceanin early June1992 (M. Capdli, California Coastal Commission, pers. comm.). Themost
recent documented sighting of steelhead in the Ventura River occurred on 4 January 1993
when two adults, both about 51 cm in length and between 2.3 and 2.7 kg, were observed
beneath the Shell Road bridge, which islocated about 4.8 km abovethe estuary (M. Bennett,
Oak View, CA, unpubl. letter of 7 January 1993 to M. Cardenas, CDFG). These fish had
apparently entered theriver following heavy rainfall.

Coyote Creek and Tributaries
A CDFG stream survey from themid-1930’sstatesthat both resident rainbow trout and

juvenile steelhead were present in Coyote Creek at that time. The natural stocks of resident

rainbows and steelhead had been supplemented with hatchery plants, and were doing well
prior toa1932fireinthearea. CoyoteCreek wastill identified asa steelhead stream in 1946
(D. A. Clanton and J. W. Jarvis, CDFG, unpubl. file report of 8 May 1946), and it was
indicated that juvenile steelhead wererescued in thelower portion of the creek in dry years.
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In another 1946 report, CDFG personnéd estimated that the 1945 steelhead run in theCoyote-
Santa Ana Creek system comprised at |east 2,500 adults, and that the averagewasabout 3,000
in normal water years, which made steelhead use of these streams comparable to that in
Matilija Creek (D. A. Clanton and J. White, CDFG, unpubl. filereport). Spawning habitat
was listed as being poor downstream from a proposed (EI Rancho Cola) dam site, 4.8 km
above the confluence with the Ventura River. About 11 km of Coyote Creek and 6.4 km of
Santa Ana Creek above Highway 150 comprised the spawning areasin thissystem. 1n 1951,
the CDFG reported anecdoteswhich stated that steelhead wer e seen asfar upstream astheEl
Rancho Cola Dam site, and that the creek was consider ed as one of theimportant remaining
spawning tributariesfor Ventura River steelhead (W. A. Evans, CDFG, unpubl. filereport).
Casitas Dam, 10.5 km above the confluence and completed in 1958, prevented any further
steelhead accessto suitable spawning groundsin this stream, asthe dam was built without a
fish passage facility. Some steelhead production continues to occur in Coyote Creek below
Lake Casitas (Minutes of southern California steelhead meeting, USFWS, Ventura, CA, 22
January 1991).

Matilija Creek and Tributaries
According to CDFG personnel in 1946, Matilija Creek comprised one of the most

productive spawning groundsfor steelhead in theVenturaRiver system (D. A. Clanton and J.
W. Jarvis, CDFG, unpubl. filereport of 8 May 1946). Its19 km of spawning area made up
about one-half of the entire stream area of the Matilija-Ventura section. Completion of
MatilijaDam in 1948 blocked steelhead accessto thisimportant spawning and nursery area.
A little used fish passage facility built in 1947 was removed in 1965 in connection with dam
modification work.

The Matilija Creek steelhead population was supplemented with 10,000 juveniles (@
847/kg) in 1938. In 1944, 53,000 juvenile steelhead rescued from the Santa Ynez River were
planted intothecreek, and 21,120in 1945. Recordsfor rainbow trout plantsdateback t01939
and 1942-48.
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North Fork Matilija Creek and Tributaries
CDFG personnd in 1946 estimated that <2% of theVenturaRiver steedlhead run used

the north fork for spawning, despite the removal of a waterfall 2 years earlier which added
about 5.6 km of availablestream (D. A. Clanton and J. W. Jarvis, CDFG, unpubl. filereport of
8 May 1946). Low flowsand alack of suitable spawning habitat wer e cited as causes of low
steelhead use. The steelhead population was supplemented with 10,000 juveniles (@ 847/kg)
from Mt. Whitney in 1938, 1,000 j uvenilesrescued from Santa Ana Creek in 1944, and 3,900 of
unspecified origin in 1954. Stocking records for catchable rainbow trout date back to 1939

and 1942-47. Stream improvement work, which consisted of the construction of 40 flow
constrictors, wascarried out in 1955. Wild fingerling and sub-adult rainbow trout, aswell asa
few recently planted catchables, were sampled and noted to be abundant during an
electrofishing survey on 16 April 1985 (S. Sasaki, CDFG, unpubl. memo.). Rainbow trout were
also stocked in the Upper North Fork Matilija Creek in 1948, and in Murietta Canyon Creek
in 1942

San Antonio Creek and Tributaries
No formal record was discovered of an historical steeddhead run in San Antonio Creek,

although 525 rescued juvenilesteelhead from Gridley Canyon Creek and 1,500 from Howard
Creek in Ventura County wereplanted in thestream in 1944. Rainbow trout stocking records
dateback totheperiod 1943-47. O. mykiss of two size classes (15-20 cm and 3040 cm) were
sampled in the lower creek in a January 1982 CDFG survey (S. Sasaki, CDFG, unpubl. file
report). Therewasnomention of resident rainbow trout or steelhead following surveysin the
lower creek in April 1984 and April 1985 (S. Sasaki, CDFG, unpubl. filereports). Yet, San
Antonio Creek, which has about 19 km of habitat, reportedly continues to function as a
steelhead production area (Minutes of southern California steelhead meeting, USFWS,
Ventura, CA, 22 January 1991).

Lion Creek, a tributary to San Antonio Creek, was stocked with hatchery-reared
steelhead (5,000 @ 847/kg) and rainbow trout in 1938. No record was discovered of an
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historical steelhead runin thisinter mittent stream. Steelhead accesswould now beblocked by
adam on the stream, about 6-8 km east of Ojai, as mentioned in a 1949 CDFG field note.

Another tributary to San Antonio Creek, Senior Canyon Creek, was stocked with
hatchery rainbow trout at least as early as 1945.

LOS ANGELES COUNTY

Arroyo Sequit Drainage
Small runsof steelhead havereportedly occurred in the Arroyo Sequit historically. The

CDFG surveyed this stream in mid-November 1979 by use of eectrofishing, in a reach
extending about 3.2 km upstream from Leo Carillo State Beach campground (D. P. Drake,
CDFG, unpubl. memo. of 4 February 1980). At that time, stream flow wasintermittent, and
water temper atureranged from 14.5° C in shaded areasto 16.0° C in exposed areas. O. mykiss
was present rangingin length from 5t0 16.5 cm. The5-7 cm trout werevery abundant (>200
ina5m3 pool).

Both juvenile and adult steelhead have been observed in recent year s (K eegan 1990b;
M. Capédlli, Friendsof theVenturaRiver, pers.comm. in 1992). Several trout, about 3341 cm
in length, wereobserved in an upstream reach in November 1992 (M. Cardenas, CDFG, pers.
comm. of 30 March 1993). Based on their sizeand thefact that the cr eek mouth wasnot open
to the ocean, these fish were probably steelhead that were trapped in the creek from the
previous spawning season. Also, avery high density of young-of-the-year wasobserved. The
watershed appeared to be in good condition. No stocking records were discovered for the
stream, so the stock may be relatively unaffected genetically by introduced hatchery trout.

Five trout, 19.5-29.5 cm TL, were captured in the Arroyo Sequit by use of
electrofishing on 9 April 1993 (M. Cardenas, CDFG, pers. comm. of 22 April 1993).

K eegan (1990b) concluded that thesteelhead run in the Arroyo Sequit Creek would be
enhanced with increased stream flow and impr ovementsfor fish passage. Appar ently, anotch

has now been cut into a small check dam which will enhance fish passage to and from
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upstream areas (M. Capélli, Calif. Coastal Comm., pers. comm.).

Los Angeles River Drainage
No formal record of an historical steelhead run wasfound for the Los Angeles River,

although steelhead apparently did occur here once because Nehlsen et al. (1991) listed this
native stock asbeing extinct. No steelhead wereobserved in a CDFG survey in theupper Los
AngelesRiver in 1945, nor during an overnight set of a 30 m gill net and three minnow traps
by CDFG biologistson 13-14 February 1975 in theriver near Western Avenue (V. C. Bleich,
CDFG, unpubl. memo. of 14 February 1975). In thelatter case, the only capturewasthree
specimens of bigmouth buffalo (Ictiobus cyprinellus), an introduced species to California
which isgenerally not associated with steelhead water s (seeMoyle 1976). Steelhead accessand
use of the Los Angeles River is precluded by the presence of flood control structures
throughout much of thelower river course, such asa concretelining of theriver channd and
the dam at the Sepulveda Flood Control Basin.

Arroyo Seco Creek and Tributaries
Arroyo Seco Creek, atributary totheL osAngelesRiver, ismanaged for rainbow trout,

and isstocked with catchablesalthough wild trout areapparently also present. CDFG records
dating back to c. 1941 mention nothing about a previous steelhead run. Tributariesto the
Arroyo Secowhich also contain rainbow trout are Bear Canyon Creek and LittleBear Creek.

Big Tujunga Creek and Tributaries
Big Tujunga Creek isamajor tributary totheL osAngelesRiver that originatesinthe

San Gabriel Mountains. No historical record or mention of steelhead was discovered for the

creek. However, early CDFG records showed that rainbow trout wereplanted in thisstream

during 194246, as they were in the Big Tujunga tributaries, Mill Creek and Trail Canyon
Creek. Upstream migration of steelhead into the Big Tujungawould now beblocked by dams

at Hansen Lake and Tujunga Reservoir.
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Other Tributaries
In a 1948 survey by the CDFG, O. mykiss was not seen in the Rio Hondo River

although a tributary, Mission Creek, was stocked with rainbows during the 1940’'s, aswere
other Los Angeles River tributaries such asMurray Creek and Pacoima Canyon Creek. No

mention of historical sseelhead runswas found for these streams.

Malibu Creek Drainage
At present, Malibu Creek isthe southernmost Pacific coast stream known to support a

self-propagating run of steelhead. The 30 m tall Rindge Dam wasbuilt in 1924, thusblocking
upstream migration of steelhead spawners beyond 4.2 km above the stream mouth. Prior to
this, 6.5 kg steelhead wer er eportedly caught asthey migrated upstream tothelower reaches of
Las Virgenes Creek and Cold Creek to spawn. Since the late 1960's, releases of treated
wastewater from the Tapia Water Reclamation Facility have maintained a perennial surface
flowin Malibu Creek, even during the May—-October dry season (Edmondson 1991). Nehlsen
et al. (1991) listed the Malibu Creek steelhead stock as having a high risk of extinction.
CDFG recordsindicatethat therewasareatively largesteehead runin 1947 when the
sandbar across the mouth of the stream was opened manually, and steelhead were still
noticably present in 1952, although no quantification of therunswasgiven in either case. No
O. mykisswere observed during CDFG surveysin June 1969 and August 1972, in the 10 km
from Tapia Park to the Pacific Ocean. However, local residentsreportedly caught steelhead
below Rindge Dam in 1968, and found two steelhead which had washed ashore during a
February 1969 storm. In mid-November 1979, the CDFG electrofished a 183 m reach of the
creek, about 2 km upstream from the Pacific Coast Highway (D. P. Drake, CDFG, unpubl.
memo. of 4 February 1980). Stream flow was low (0.9-1.5 m3/s), and water temperature
varied between 15.0° and 17.5° C. Ten O. mykisswerecaptured rangingin length from 12.7
t019.0cm. Drakealsoreportedly observed 61 adult steelhead just below Rindge Dam in 1980
(Manwaring and Edmondson 1986). A 1.2 km reach of lower Malibu Creek above Cross
Creek Bridgewaselectrofished on 24 May 1985 (W. E. Tippets, Calif. Dept. ParksRecreation,
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unpubl. memo. of 29 May 1985). No O. mykisswer e seen or captured, although several other
fish species wer e present.

The “Malibu Creek Steelhead Watch” (Manwaring and Edmondson 1986) was
conducted on Saturdaysfrom 4 January 1986 to 19 April 1986. A total of about 158 salmonid
observationswas made, comprised of countsin thefollowing classifications: resident rainbow
trout, fish with parr marks, steedhead smolts, and stedhead adults. Among these, 26
observations wer e of smolts which were seen from 8 March to 5 April 1986. Only one adult
steelhead was observed, a spent femal e captured on 23 Mar ch 1986, which measured 69 cmiin
fork length and weighed 3 kg. The results of this study led to the protective angling
regulations currently in effect on Malibu Creek.

Minor reconnaissance surveyshave continued over theyears. Thefollowingfishwere
observed in late 1986—early 1987 as reported by Manwaring and Edmondson (1987): (i) A
female which measured 50 cm FL and weighed 2.35 kg was captured in a trap near Cross
Creek Road on 14 February 1987. A second female measuring about 61 cm waslost from the
trap. (ii) Threefemalesmeasuring about 50 cm and 3 kg wer e captur ed on hook-and-line; two
below Rindge Dam in late December 1986, and one about 0.8 km below the dam on 28
February 1987. (iii) Three mature O. mykiss males, 33 to 46 cm in length, were caught at
Rindge Dam in mid-December 1986. The CDFG and USFWS also electrofished the creek
downstream from Rindge Dam in April 1987, and although O. mykiss was apparently
captured, the observed fish could not be conclusively identified as steelhead (Fisheries
Management Activitiesin CDFG Region 5 for April 1987). The CDFG e ectrofished a100 m
reach immediately below Rindge Dam during 21-23 January 1992 (D. McEwan, CDFG,
unpubl. memo. of 26 March 1992); several O. mykiss, ranging in length from about 20 to 41
cm, wer e observed but not captured.

No formal recor dswer ediscover ed of hatchery rainbow trout stockingin Malibu Creek
below Rindge Dam, although hatchery rainbowswereplanted at Malibu Creek State Park in
1984, and evidently these plants are maderegularly (Manwaring and Edmondson 1986).
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Steelhead habitat availability and usehasbeen evaluated in recent years. Franklinand
Dobush (1989) determined that about 504 m2 of spawning habitat was available in Malibu
Creek. Thehighest quality spawning habitat waslocated in narrow gor ge sectionsbetween the
mouth of Cold Creek (above Rindge Dam) and 2.0 km below Rindge Dam. Nearly 5 km of
rearing habitat was available; the highest quality habitat was also located in narrow gorge
sections, both below Cold Creek and aboveL asVirgenesCreek. Thus, about 86% of available
spawning habitat, and 65% of rearing habitat was inaccessible to steelhead because of
upstream migration barrierswhich included: (i) Rindge Dam; (ii) awaterfall near theMalibu
Canyon Road tunnel; (iii) a concrete apron at the stream gage near Cold Creek; and (iv) a
concreteroad crossing in Century Ranch State Park. Franklin and Dobush (1989) concluded
that spawning and rearing habitat would increase by 590% and 180%, respectively, if fish
passage was provided at these sites. Evaluations are currently underway regarding a fish
passage facility at Rindge Dam.

In acompanion study tothat by Franklin and Dobush (1989), K eegan (1990a) evaluated
habitat use of juvenile steelhead in August 1989, from the mouth of Malibu Creek to Rindge
Dam. This4.2 km study areawasdivided into an upper (0.8 km), middle (1.0 km), and lower
(2.2km) reach. Juvenile steelhead were most abundant (22.4 trout/100 m) in theupper gorge
reach, which contained the highest quality spawning and rearing habitat below Rindge Dam,
asdetermined by Franklin and Dobush (1989). Steelhead abundancedecreased in themiddle
(17.5 trout/100 m) and lower (3.5 trout/100 m) reaches where abundances of introduced
warmwater species increased. Steelhead use of pools (75% of 145 trout observed) was
significantly greater (X2 =7.507, DF = 2, p = 0.0234) than that of runs(25%). Threeor more
age-classes wer e present: 0+, which were <10 cm; 1+, 10-18 cm; and 2+ and older, >18 cm.
Age 1+ trout were mor e abundant (44% of 145 trout observed) than 0+ (32%) or > 2+ (24%)
trout, although differencesin relative abundance among 0+ and 1+ trout may haveprimarily
reflected differences in relative year-class strength. These results demonstrated that (i)
successful reproduction had occurred in at least 3 consecutive years, despite low flow
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conditions; (ii) juvenile steelhead distribution waslinked to quality of spawning and rearing
habitat; and (iii) summer flow and water temper atur e conditionswer e acceptablefor juvenile
steelhead rearing. 1t was concluded that steelhead production in theMalibu Creek drainage
could be at least tripled if passage was provided for spawning adults over Rindge Dam.

San Gabriel River Drainage
The San Gabriel River system once supported steelhead although little historical

information wasdiscovered. In apersonal communication to Ewy (1945), Commissioner L. F.
Payne of the L os Angeles Branch of the CDFG stated that “ steelhead run up the San Gabrial
River in December, January and February to spawn”. Steelhead were mentioned in
connection with San Jose Creek, atributary tothelower main stem San Gabrie River. This
perennial foothill stream supported steelhead and other native fishes through at least the
1940's-50's (L. Pardy, CDFG, unpubl. memo. of 13 December 1991). Nehlsen et al. (1991)
listed the native San Gabriel River steelhead stock as extinct.

The San Gabrid River is highly urbanized in its lower reaches in the Los Angeles
Basin, and is impounded further upstream. The first major dams form Morris Reservoir
followed by San Gabriel Reservoir. The San Gabrie system, especially itstributaries both
upstream and downstream from theser eservoir s, hasbeen intensively managed for catchable
trout fisheries since the 1930-40's, and more recently for wild trout aswell (Deinstadt et al.
1990). The CDFG filesdid contain considerable information on rainbow trout stocking and
associated observationsdating back to c. 1930. Thisinformation isbriefly summarized below
to indicate the approximate historical distribution of suitable habitat for steelhead/rainbow
trout in the system.

Hatchery rainbow trout have been stocked in the main stem San Gabrid River below
Morris Reservoir with records dating back to 1930. A main stem tributary, Little Dalton
Creek, was stocked with rainbow trout in 1945. Fish Canyon Creek isatributary tothe San
Gabrid below MorrisReservoir. Wild rainbow trout were present in the headwater s of this
stream during CDFG surveys conducted in 1949, 1956, and 1973. Robert’s Canyon Creek is
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alsotributary tothemain stem below MorrisReservoir. Rainbow trout werepresent hereina
1947 survey and intothe 1950’s. Rainbow trout haveoccurred in San DimasCanyon Creek, a
main stem tributary, asdetermined by CDFG surveys. Finally, rainbow trout havealso been
stocked in Winter Creek, which flowsinto Big Santa Anita Canyon Creek, atributary tothe
San Gabriel River below Morris Reservoir.

Thevariousforksof the San Gabriel River arelocated upstream from Morrisand San
Gabrid reservoirs. The CDFG files contained information on rainbow trout presence and
stocking dating back to c. 1930, but lacked any record of historical (pre-reservoir) steelhead
runs, for the following San Gabrid forks and their tributaries. The East Fork San Gabriel
River and twotributaries, Cattle Canyon Creek and Devil’sCanyon Creek, havebeen stocked
with rainbow trout since at least 1930. Rainbows were observed in Cattle Canyon Creek
during a 1933 CDFG survey. Coldwater Canyon Creek, atributary to Cattle Canyon Creek,
has also been stocked with rainbows since 1930, and rainbows were present during a 1981
CDFG survey (D. Drake, CDFG, unpubl. memo.).

TheNorth Fork San Gabriel River and oneof itstributaries, Soldier Creek, havealso
contained resident rainbow trout since at least 1930. Rainbow trout were present in another
tributary, Bichota Creek, during a 1949 CDFG survey, but not in Cedar Creek in a 1948
CDFG survey.

TheWest Fork San Gabridl River has also contained and been stocked with resident
rainbow trout since at least 1930 (see also Deinstadt et al. 1990), as has Bear Creek. A
tributary tothelatter, theWest Fork Bear Creek, also contained resident rainbow trout when
surveyed by the CDFG in 1948. Below thefallsin Chileno Creek, 5-15 cm rainbow trout have
been observed in high abundance by the CDFG. Rainbow trout were present in Devil's
Canyon Creek during a 1947 CDFG survey.

TheFish Fork, Iron Fork, Prairie Fork, and South Forksof theSan Gabriel River have
also contained resident rainbow trout and been planted with hatchery rainbowssinceat least
1930.
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Topanga Creek Drainage
The CDFG dectrofished Topanga Creek in mid-November 1979 (D. P. Drake, CDFG,

unpubl. memo. of 4 February 1980). Flow wasintermittent at thistime, and habitat quality
was variable. O. mykiss was present, with individuals ranging in length from 10 to 32 cm.
Twelvetrout measured from 25to 32 cm, but appar ently no young-of-the-year (trout <10 cm)
werefound.

Keegan (1990b) concluded that Topanga Creek had a relatively high potential for
steelhead restoration, based on observed flow, substrate, stream morphology, and riparian
conditions. The stream’s high-gradient aspect, and a wide beach at the stream mouth, may
result in steelhead passage problems under low flow conditions. Adult steelhead were
reportedly present in pools upstream of the lagoon in March 1990. Swift et al. (1993) also
indicated that steelhead haverun in Topanga Creek in recent years.

Various Smaller Coastal Drainages
The CDFG conducted an dectrofishing survey of the following smaller coastal

drainages (listed from north to south) in L os Angeles County during mid-November 1979,
primarily to determine the presence or absence of O. mykiss (D. P. Drake, CDFG, unpubl.
memo. of 4 February 1980): Arroyo Sequit, Willow Creek, Unnamed stream 0.8 km south of
Willow Creek, San Nichola Canyon, L os Alisos Canyon, L achusa Canyon, Unnamed stream
0.47 km south of L achusa Canyon, Encinal Canyon, Steep Hill Canyon, Unnamed stream 0.77
km south of Steep Hill Canyon, Trancas Canyon, Unnamed stream 1.25 km south of Trancas
Canyon, Zuma Canyon, Ramirez Canyon, Escondido Canyon, Latigo Canyon, Solstice
Canyon, Unnamed stream 1 km south of Solstice Canyon, Puerco Canyon, Marie Canyon,
Winter Canyon, Malibu Creek, Unnamed stream 0.92 km south of Malibu Creek, Unnamed
stream 2.27 km south of Malibu Creek, Carbon Canyon, L asFloresCanyon, Unnamed stream
0.35 km south of L asFloresCanyon, Piedra Gorda Canyon, L ena Canyon, Tuna Canyon, and
Topanga Canyon. Fish werefound only in Arroyo Sequit, Malibu, and Topanga creeks (see
above). Most of the other drainagesweredry.

262



STEELHEAD IN SANTA CRUZ COUNTY

Zuma Creek wasalso dry when surveyed by K eegan (1990b). Lack of stream flow was
cited astheprimary factor which would limit steelhead restoration in thisstream. In contrast,
Keegan (1990b) concluded that Solstice Creek had steelhead restoration potential because of
its adequate base flow, high invertebrate production, suitable substrate, and intact riparian
vegetation. Itspotential could beincreased, however, with pool enhancement and removal of
at least two barrier falls.

Swift et al. (1993) indicated that steelhead have run in Mullholland Creek in recent

years,

ORANGE COUNTY

San Juan Creek Drainage
Steelhead have historically populated San Juan Creek. Juvenile steeddhead were

collected from the lower creek by the University of Michigan in the summer of 1939 (Swift et
al. 1993). Adult steelhead werereported, and resident rainbow trout and/or juvenilesteghead,
were seen in a CDFG survey of the stream in 1946. Hubbs (1946) reported an anecdote
regardingangler catchesof steelhead in the San Juan Creek estuary. Thelowermost 3.2 km of
the creek are channelized for flood control, at least onemajor migration barrier existsin the
lower creek (seebelow), and water isdiverted from thestream. Apparently, 1969 wasthelast
year adult steedhead entered the creek (Woelfel 1991), and the population is currently
considered extinct. Rainbow trout stocking recordsfor San Juan Creek dated back to 1941.
Morerecently, plansfor afish passageway (Hinson 1989), at the downstream channel
stabilizer at Calmat Lake in lower San Juan Creek, have been approved by the CDFG and
implemented (M. Giusti, CDFG, pers. comm. of 13 May 1992). In addition to facilitating fish
passage, thebaffled culvert structureisalso predicted to sustain abaseflow in thelower creek
during runoff periods, thus enhancing steelhead movementsto and from the Pacific Ocean.
The CDFG files contained information on resident rainbow trout in the following
tributariesto San Juan Creek, but made no mention of steelhead. Wild rainbow trout were
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observed in Falls Creek by CDFG personnel. Rainbow trout were present in Hot Springs
Canyon Creek duringa 1946 CDFG survey, and rainbow trout stocking recordsdated back to
1943. Wild rainbow trout were seen in Trabuco Creek in 1946, and rainbow trout stocking
recordsdated from 1942 to 1975. Holy Jim Creek, atributary to Trabuco Creek, ismanaged
as a catchablerainbow trout stream with stocking records dating back to 1949.

Santa Ana River Drainage
CDFG fish sampling surveysin 1951 and 1955 in main stem sections of the Santa Ana

River below Prado Dam produced no fish, although warmwater species were thought to be
present. In 1957, the CDFG indicated that steelhead had occurred in the Santa Ana River
drainagebut that they werenolonger found there; however, resident rainbow trout werestill
found in mountain headwaters (R. R. Bell, CDFG, unpubl. fileletter of 16 October 1957; see
also Swift et al. 1993). Flow in the lower Santa Ana is composed primarily of effluent from
water treatment facilities except during the rainy season. Because of this, in addition to
restricted releases from Prado Dam, fish occurrence in the lower Santa Ana is limited (C.
Marshall, CDFG, unpubl. fileletter of 30 August 1984). Nehlsen et al. (1991) listed the native
Santa Ana River steelhead stock as extinct.
Among the mountain headwater tributaries mentioned above, Santiago Creek, which
originatesin the Santa Ana M ountains, ishighly managed for aresident rainbow trout fishery.
Rainbow trout stocking records for this stream dated back to 1943. In Silverado Canyon
Creek, atributary to Santiago Creek, no fish life was observed during a 1952 CDFG survey.
Rainbow trout wereobserved in Ladd Canyon Creek, atributary to Silverado Canyon Creek,
when surveyed in 1948. Notealsothat other Santa Anaheadwater tributariesin Riversideand
San Bernadino counties also support both cultured and wild resident rainbow trout (see e.g.
Deinstadt et al. 1990).
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SAN DIEGO COUNTY and BAJA CALIFORNIA

Otay River Drainage
Behnke (1992) citing Bar nhart (1986) stated that steelhead occurred in theOtay River,

which entersthe Pacific Ocean just north of the Baja Californiaborder. Noother referenceto
historical steelhead use of this river was discovered. The dam at Lower Otay Reservoir
currently blocks steelhead access to the upper drainage where spawning and rearing areas
presumably would have occurred. If asteelhead population did indeed occur here, it isnow
extinct. Resident rainbow trout may still persist in perennial headwater s, such asPineValley
Creek (seeSwift et al. 1993), formerly atributary tothe Tijuana River via Cottonwood Creek.

San Diego River Drainage
No formal records of steelhead use wer e discover ed for the San Diego River, although

steelhead were reportedly caught there by anglers (Hubbs 1946). The lower river is now
channelized for flood control, and steelhead accessto historical spawning and rearing areas
farther upstream isblocked by the dam that formsEl Capitan Reservoir. Nehlsen et al. (1991)
listed the native San Diego River steelhead stock as extinct.

Resident rainbow trout may still persist in perennial headwater tributariestothe San
Diego River above El Capitan Reservoir, such asBoulder Creek (see Swift et al. 1993). Cedar
and King creeks have received CDFG plants of hatchery rainbow trout.

San Dieguito River Drainge
Hubbs (1946) mentioned the report of a potential steelhead catch by an angler in the

estuary of the San Dieguito River. No other referenceto historical steelhead use of thisriver
wasdiscovered. Damsat San Dieguito Reservoir and L ake Hodges currently block steelhead
accesstotheupper drainage. If asteelhead population did indeed occur here, it isnow extinct.

The San Dieguito River below Lake Hodges has received CDFG plants of hatchery
rainbow trout, as has Black Canyon Creek, a tributary to Santa Ysabd Creek (thence San
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Dieguito River).

San Luis Rey River Drainage
No formal records of steelhead use were discovered for the San Luis Rey River,

although steelhead were reportedly caught there by anglers (Hubbs 1946). The dam that
forms L ake Henshaw reduces the downstream river flow, and blocks steelhead accessto the
uppermost portion of the drainage. The native San Luis Rey steedhead stock is extinct
(Nehlsen et al. 1991), although resident rainbow trout persist in headwater tributariessuch as
Pala and Pauma creeks (Behnke 1992; Swift et al. 1993).

Themain stem San L uis Rey hasreceived hatchery rainbow trout, ashavetributaries
such as Pauma Creek (CDFG, unpubl. file records; see also Behnke 1992).

San Mateo Creek Drainage
San Mateo Creek was at one time an important steedhead-producing stream in San

Diego County to the extent that it supported significant local sport fisheriesof both juveniles
and adults (e.g. Hubbs 1946). The steelhead-producing capacity of the stream, and thusthe
population, arenow greatly reduced asaresult of habitat degradation. Thefollowing account
on the history of the drainage and its steelhead/rainbow trout fisheriesis based on Higgins
(1991) and Wodlfel (1991), except as otherwise noted.

According to local newspaper articles from March and May of 1916, the
steelhead/rainbow trout population in San Mateo Creek waslar ger and consisted of larger fish
than in neighboring Orange County streams. Fishing successwas apparently high. Wodfel
(1991) assumed that thesedescriptionsincluded catchesof both adult and juvenilesteelhead, as
well as resident rainbow trout. In May 1939, the Univeristy of Michigan took a sample of
juvenilesteelhead/rainbow trout from the San M ateo Creek lagoon and about 13 km upstream
for its zoological museum collection (see also Swift et al. 1993). The local CDFG warden
reported to Hubbs (1946) that steelhead ran consistently in San Mateo Creek, and that hehad

personally observed the runs for 20 years. Apparently, adultswere aslargeas 9 kg. The
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steelhead run wasunder annual observation by the CDFG at that time, and juvenilesteehead
rescuesweremade. For example, on 7 August 1939, the CDFG rescued about 9,800 steelhead
from isolated stream sections and planted them in the San Mateo Creek lagoon. The CDFG
also observed marinesrescuejuvenilesteghead from desiccating poolsin the Camp Pendelton
section of the creek in May 1946. About 3,100 hatchery rainbow trout were planted in the
creek by the CDFG during 1945-46.

Woelfel (1991) also interviewed local residents and retired CDFG personnd who
provided avariety of anecdotes based on their per sonal obser vations made between 1900 and
1950. Descriptions of adult steelhead included visually estimated lengths up to 76 cm and
weightsup to 7 kg, although most recollectionswer e of fish <60 cmin length. Theseanecdotes
also gavean impression of thevariability of stream flow in the creek system, and how juvenile
steelhead/rainbow trout survived summer drought conditions in isolated pools; fish losses
occurred in some cases when water temperature and dissolved oxygen became too high and
low, respectively. Steelhead/rainbow trout, including adult steelhead, were also observed in
the San Mateo Creek tributary, Devil Canyon Creek.

Theheadwater s, from 1.6 km abovethe Devil Canyon Creek confluencetojust below a
waterfall in the upper drainage, was surveyed by the CDFG in October 1950. Apparently,
therewas no continuous flow in the creek from the mouth to the headwaters. Bedrock pools
and basins provided habitat in which juvenile steelhead/rainbow trout could survive until
winter rains created continuous flow conditions again. Natural reproduction had been
successful that year based on the observation of young-of-the-year trout.

Therewerefewer observationsof juvenile stedhead/rainbow trout in San Mateo Creek
after 1950. Trout were found from the lagoon to the headwaters at L os Alamos Canyon
during a CDFG survey on 1 September 1979. Wodfe (1991) reported anecdotes of juvenile
steelhead/rainbow trout presencein poolsin theupper drainageduring theearly 1980's, and
of a few stedlhead adults around 50 cm long being captured by a local resident in the lower
creek in 1986. However, nojuvenile steelhead/rainbow trout werefound in San Mateo Creek
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by Woedfd during surveysin 1987 and 1988.

The San Mateo Creek steelhead population was probably reduced periodically by
natural episodes of sediment input from within the watershed. However, increased
groundwater extraction in the lower creek area since the mid-1940's is responsible, both
directly and indirectly, for theinability of steelhead to usethesystem asthey havehistorically
(Lang efal. 1998). Riparian vegetation hasbeen lost, stream channel width hasincreased, and
surficial flow has been eliminated during most of theyear. Thus, the migration corridor for
immigrating adult steelhead and emigrating smolts has become very unreiable. Recent
human-caused fires farther upstream resulted in lar ge sediment inputswhich filled in pools
and the lagoon, both of which areimportant rearing habitatsfor juvenile steelhead/rainbow
trout. Fish faunal surveysin San Mateo Creek in 1995, 1996, and 1997 failed to detect the
presence of steelhead/rainbow trout (Lang ef &. 1998).

Nehlsen ef a/. (1991) classified the San Mateo Creek steelhead population as extinct.
Whilewe agreethat conditionsin thelower creek system, asdescribed above, have madethe
creek less conducive to anadromy than it was prior to extensive groundwater pumping and
development, the CDFG recognizestheupstream spawning and rearing areasasfunctional for
steelhead production, and that they are still used when sufficient flow allows passage of
immigrating adults (CDFG 2000).

San Onofre Creek Drainage
San Onofre Creek is contained within the boundaries of Camp Pendelton. A local

CDFG warden reported to Hubbs (1946) that steelhead ran consistently in San OnofreCreek,
and that he had per sonally observed therunsfor 20years. Theadult steelhead in San Onofre
Creek were apparently smaller on average than those observed in nearby San Mateo Creek,
thelatter of which isalarger stream (Woelfe 1991). In CDFG field notesfrom 1950, Fletcher
Creek, atributary tothenorth fork of San OnofreCreek, wasdescribed asastedhead nursery
stream. Rainbow trout and/or juvenile steelhead were present in San Onofre Creek duringa
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CDFG survey on 1 September 1979. Groundwater extraction and associated effects have
probably led to the extinction of the San Onofre Creek steelhead population, asat San Mateo
Creek (see above).

Santa Margarita River Drainage
Higgins (1991) presented a description of the SantaMargarita River aspart of areport

on a stedhead recovery assessment. The lowermost portion of Santa Margarita River is
contained within the boundaries of Camp Pendelton wheremuch of theriver flow isdiverted
into O’ Neill Lake, thewater supply for the camp. |mpoundment and diversion of river flow
beginsin the headwaters, however, at Skinner Reservoir and Vail Lake. With groundwater
pumping also occurring, thereisno surficial flow in thelower river during much of theyear.
These conditions wer e exacerbated during the 1987-92 drought.

Few details were discovered regarding the history of the steedhead in the Santa
Margarita River. In May 1939, the Univeristy of Michigan took a sample of juvenile
steelhead/rainbow trout from thelower river for itszoological museum collection (Swift et al.
1993). Adult steelhead may have ascended the Santa Margarita River into the 1970’ s (Swift
1975 ascited in Higgins 1991). In 1980, Camp Pendelton increased the height of thediversion
at O’ Neill Lake, which probably created acompletebarrier toimmigrating adult steelhead. In
addition, water quality in theriver decreased during 1970-80 because of pollution inputsfrom
several sources. Erosion has apparently increased in thewater shed; as of 1990, much of the
river bottom was silted, and the depth and area of the lagoon were reduced. No steelhead
spawning habitat existsbelow thediversion dam at O’ Neill L ake, so several successiveyear sof
unsuccessful reproduction hasappar ently led totheextinction of thepopulation (Nehlsen et al.
1991). TheCDFG planted hatchery rainbow trout in the Santa M ar garita asrecently as1984,
but Higgins (1991) saw no evidence of a naturalized population resulting from theseplants. De
Luz Creek, atributary to the Santa Margarita, has also received CDFG plants of hatchery

rainbow trout.
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Santo Domingo River Drainage
The southernmost extension of the historical steelhead range in fresh water is most

often given as the Rio Santo Domingo in northern Baja California, Mexico (Moyle 1976;
Barnhart 1986; but see Behnke 1992), based on the work of Needham and Gard (1959).
Collecting expeditions to the Rio Santo Domingo took place during 1936-38, and as of that
time, steelhead till reportedly entered theriver from the ocean during periods of high runoff
inwinter. A morerecent publication about the statusof, or conditionsfor, steelhead in theRio
Santo Domingo was not discovered, although resident rainbow trout are still known to be
present in thedrainage (Behnke 1992).

Sweetwater River Drainage
Nehlsen et al. (1991) listed the native Sweetwater River steelhead stock asextinct. No

other reference to historical steelhead use of this river was discovered. The dam forming
Sweetwater Reservoir in the lower river currently blocks steelhead access to the upper
drainage where spawning and rearing areas presumably occurred. Stream flow is also
impaired farther upstream where Sveetwater Falls Dam creates Loveland Reservoir. A
steelhead population would indeed have difficulty persisting in the Sweetwater River under
current conditions.

Resident rainbow trout may ill persist in perennial headwaters such as Cold Creek
(see Swift et al. 1993), atributary to Green Valley Creek (thence Sveetwater River). Green
Valley Creek has received CDFG plants of hatchery rainbow trout. Small juvenile
steelhead/rainbow trout wer e seen in the Sweetwater tributary, Noble Creek, by the CDFGin
1946.

Tijuana River Drainage
A CDFG war den in San Diego County reported to Hubbs (1946) that, in about 1927, he

had seen two adult steelhead that were taken by anglersin the lower flowing portion of the

Tijuana River. No other reference to the historical presence of steelhead in the main stem
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Tijuana River was discovered.

However, therewas mention of steelhead in thereport of amid-1930'sCDFG survey of
Cottonwood Creek, amajor Tijuana River tributary in San Diego County. Apparently, the
native juvenile steelhead/rainbow trout population had been successfully supplemented with
CDFG plantsof both resident rainbow trout and juvenilesteelhead. Steelhead accessto most
of the Cottonwood Creek drainage was blocked by the dams forming Barrett Lake and
MorenaReservoir. TheCottonwood Creek tributary, Kitchen Creek, hasalsoreceived CDFG
plants of hatchery rainbow trout.

Itisassumed that the Tijuana River in M exico hasbeen developed for water resour ces
and otherwise degraded, as seen in San Diego County stedhead streams, thus blocking
steelhead access to upstream spawning and rearing areas. Because no reports suggest
otherwise, the native steelhead population in the Tijuana River drainage, including
Cottonwood Creek and itstributaries, is considered extinct.

OVERALL TRENDS FROM DRAINAGE-BY-DRAINAGE
ACCOUNTS
Thehistory and current status of steelhead werereviewed for 91 coastal drainages, comprising

276 streams. Theinformation for 177 main stem streamsand primary tributarieswasused as
a subsample for further analysis (Table 4). The stedhead stock in each stream was
conservatively assigned one of four status ratings, based on professional judgement of
availableinformation (seefootnote2in Table4 for an explanation of each statusrating). The
availability of reliabledata on juvenile sizes, densities, and adult sizes; theknown presence of
wild resident rainbow trout; and thestocking history of juvenilesteelhead and rainbow trout,
weredetermined on adrainage-by-drainagebasis. In addition, acombination of documented
evidenceand professional judgement was conser vatively applied toidentify each of nineman-
related factorsthat has negatively impacted the steelhead population size and persistencein
each stream.

Overall, stedhead arepresent, without any discer nible, significant changein production
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from historical levels, in 14% of 168 streamsfor which astatusrating could beassigned (Table
5). Assignment of thisrating to a population was usually based on the persistence of habitat
quality through time. In another 31% of these streams, steelhead arepresent but productionis
clearly reduced from historical leves, or likely so, based on the nature of the impacts on the
production area. I|n many cases, thesereductionsar e extremeand include populationswhich
are often referred to as remnants of historical runs, and are near extinction (e.g. Salinas,
Carmel, Santa Ynez, Ventura, and Santa Clararivers and tributaries, and Malibu Creek).
Steelhead are extinct in about 24% of the 168 streamswher ethey occurred historically, and
the current presence or absence of steelhead is not known in theremaining 32%. Thelatter
category may well include sever al extinct populationsin degraded streamswheresurveyshave
not been conducted for many years. Reliable estimates are lacking with which to describe
steelhead population declines in actual numbers. However, estimates of historical average
annual runswere 20,000 adultsfor the Santa Ynez River, 4,000-5,000 in the Ventura River,
and 9,000 in the Santa Clara River. The current average annual run in these rivers is
probably <100 adults each, which indicatesthat populationsin the highly impacted southern
counties have declined by at least two orders of magnitude.

Various trends were revealed when the status data were considered on a latitudinal
continuum, with countiesor county groupsserving asdatablocks (Table5). For example, the
proportion of streamsin each county with steelhead present at or near historical levelsvaried
significantly, and generally decreased from north to south, while the proportion of extinct
populations increased over the same gradient (Fig. 17a; Table 5 for X2 statisticsfor among-
county differences). The proportion of extinct populationsranged from 0in San Mateo and
Santa Cruz countiesin the north, to 0.92 in the Orange/San Diego county block in the south.
Within thelatter block, theTijuanaRiver stedhead stock wasincluded asextinct, whilethat in
the Santo Domingo River was classified as unknown, dueto alack of information regarding
contemporary steelhead use of the stream.

The proportion of reduced populations also varied significantly among counties, and
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generally decreased from north to south (Fig. 17b). The average (x SD) proportion of
remaining but reduced populations was greater in the four northern counties (0.38 + 0.12)
than in the blocksr epresenting thefive southern countiesand northern Baja California (0.13+
0.12). This pattern reflectsthe fact that, on average, a greater proportion of streamsin the
southern blockswasalr eady reduced to extinction. Theproportion of streamsfor which status
was not known did not vary significantly among county blocks (p>0.05; Table 5).

Theproportion of streamsin each county block planted with exotic strainsof hatchery-
reared steelhead varied significantly (Table5), and whiletherewasno clear latitudinal trend
(Fig. 17c), the proportion ranged from 0.52 in San Mateo County in thenorth t0 <0.10in the
Orange/San Diego county block in the south. Overall, 25% of the 177 streams analyzed
received plantsof hatchery steelhead. Theproportion of streamsin each county block planted
with hatchery rainbow trout also varied significantly (Table5), and generally increased from
north to south (Fig. 17¢c). About 35% of streamsreviewed wer estocked with hatchery rainbow
trout, and the frequency reached 80% in the Ventura/L os Angeles county block.

About 35% of 165 steelhead populationsreviewed wer e negatively impacted by water
diversons. Frequencies varied significantly among counties, although there was no clear
latitudinal trend (Table 5). The proportion of steelhead populations affected by water
diversionsin San Mateo County (0.37) approached that of some of the southern county blocks
(Table 5), because of both domestic and agricultural water demands. The proportion of
streams in each county block containing dams that lack functional fishways also varied
significantly (Table5), and generally increased from north to south (Fig. 17d). Overall, 24%
of the 165 populations reviewed were negatively impacted by the presence of dams in the
drainage. Theproportion of streamsin each county block, wherethe quantity and quality of
spawning and rearing habitats for stedlhead were reduced by siltation, varied significantly
(Table5), and generally decreased from north to south (Fig. 17d). Nearly half the steelhead
streamsreviewed in each of San Mateo and Santa Cruz counties wer e affected by silt inputs.
Siltation of streams in San Mateo, Santa Cruz, and Monterey counties was most often
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associated with logging oper ations, wher e steelhead production was also negatively impacted
by the effects of logjams and slash in the stream channels (Table5).

The proportion of streamswhere channelization eliminated steelhead habitat varied
significantly among county blocks (Table 5). Even though there was no clear latitudinal
pattern, the proportion of channelized streamsin the Orange/San Diego county block (0.27)
was higher than in all county blocksto the north (< 0.08).

Theproportion of streamswher e steelhead populationshave been negatively impacted
by barriersand pollution did not vary significantly among county blocks, and no latitudinal
trendswereapparent (Table5). Overall, 18% of 165 streamsreviewed had barriers, and 10%
were affected by pollution. Barriers included impassable culverts and bridge support
structures, for example, but not logjams and dams, the frequencies of which were analyzed
separately. Natural barriers, such asbedrock falls, were also not included because they are
natural components of a river system that influence the distribution and abundance of
steclhead and resident rainbow trout.

Finally, the proportion of spawning and rearing tributaries to which steelhead access
hasbeen blocked by main stem impediments (e.g. dams, maj or diversions) varied significantly
among county blocks(Table5). Theoverall proportion among 165 streamsr eviewed was0.21.

No latitudinal pattern was evident; instead, the resultsreflect the fact that steelhead are no
longer abletoreach important upstream reproduction and nur sery areasin most of themaj or
coadtal river drainages south of San Francisco Bay (e.g. the Salinas, Carmel, Santa Maria,
Santa Ynez, Ventura, Santa Clara, Los Angeles, San Gabriel, Santa Ana, San Diego, and

Tijuanariver drainages, among others).

DISCUSSION
Thisreview hasclearly demonstrated the precipitousdecline of Californiasteehead in coastal

drainages south of San Francisco Bay. Assuming the 168 main stem streams and primary
tributariesused in thestatusanalysiswer ear epr esentative subsample, steelhead populations
areeither extinct or reduced in sizefrom historical levelsin at least half the steelhead streams
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inthestudy area. Thestatusof nearly another third of the populationsreviewed could not be
determined based on available information; some of these populations are also probably
reduced or extinct. Only 14% of thestreamsreviewed still had steelhead present wherethere
was no discernible, significant change from historical production levels.

All historical steelhead populationsareextinct in Orangeand San Diego counties. The
effect of these extinctionsisthat within afew decades, the known southern limit of stedhead in
North American fresh waters has shifted northward from the Santo Domingo River in
northern Baja California (Needham and Gard 1959), to Malibu Creek in LosAngelesCounty.

Local extinctions continue to creep northward (Fig. 17a) and are concomitant with urban
expansion and an increasing human demand on freshwater resources. Indeed, among the
developmental activities negatively affecting steelhead populations, water diversions were
proportionately most common overall (0.35), and especially common in the San L uis Obispo
(0.44), Ventura/L os Angeles (0.40), and Orange/San Diego (1.00) county blocks (Table 5).
Dams wer e often present in conjunction with water diversion, especially in larger drainages,
and wer ethird most common proportionately among thefactor saffecting steelhead abundance
and persistence (Table5).

The 1976—77 and 1987-92 droughts certainly exacer bated unfavorable conditionsfor
steelhead in streamswherewater resour ce development had already impacted thepopulations.
Steelhead in thestudy ar ea, though, have evolved with periodic drought cyclesaspart of long-
term climatological conditions. However, thereatively recent and drasticincreasein human
use of water is rendering an increasing proportion of these steelhead production systems
dysfunctional, or nearly so, and populations are disappearing.

As documented in the drainage-by-drainage status accounts, the Santa Ynez River
drainageisamong these dysfunctional systems. Santa Y nez steelhead runswereon the order
of 13,000—25,000 adultsprior tothe construction of Bradbury Dam in 1953, and thebeginning
of an intensivewater management program in thelower river area. Thesteelhead population
declined to a remnant by the late 1980's, which prompted the California Sportfishing

275



STEELHEAD IN SANTA CRUZ COUNTY

Protection Alliance (CSPA) to petition the California Fish and Game Commission to list the
SantaYnez River steedlhead asan endanger ed speciesunder the California Endangered Species
Act (R. J. Baiocchi, CSPA, petition of 25 August 1989). Thebasictenet of the petition wasthat
the Santa Ynez steeddhead was an unique subspecies or strain of migratory rainbow trout
because of the maximum size of 9 kg attained by adults caught in the past, and because of the
estimated magnitude of the historical runs.

Following the recommendation of its staff (E. Gerstung, CDFG, unpubl. memo. of 22
November 1989), the CDFG in itsofficial responsetothe CSPA (P. Bontadelli, CDFG, unpubl.
memo. of 7 December 1989) rejected the petition based on the conclusion that these
characteristics were not uncommon in California winter steelhead populations. The CDFG
recommended instead that it would be more appropriate to reformulate the petition to
encompass all southern California steelhead populations because of similar life histories
(presumed short freshwater residence as juveniles, protracted ocean residence during
droughts), and similar problemswith regard to availability and quality of freshwater habitat.

This approach was pursued by Moyle and Yoshiyama (1992) in their synopsis of
supporting information for listing of “southern steelhead” as endangered or threatened.
Southern steelhead wer eroughly defined asbeing ecologically and physiologically adapted to
the seasonally warm and intermittent coastal streams from San Luis Obispo County and
southward. The authorsindicated that the line of demar cation was vague, due to a lack of
detailed knowledge regarding southern steelhead life history, physiology, and genetics, and
that the distribution of southern steelhead could reach as far north to include Monterey
County steelhead aswell.

L et usnow takean even broader spatial scaleand consider thepotential uniqueness of
steelhead for the entire coastal region south of San Francisco Bay. These populations are
unique from a zoogeogr aphic standpoint simply by virtue of the fact that they represent the
southernmost portion of the native steelhead rangein North America, which extends as far
north as the north side of the Alaska Peninsula (Burgner et al. 1992). Coincident with this
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aspect is that these populations inhabit a unique continuum of stream environments, one
completely different from any found north of San Francisco Bay. Thiscontinuum consistsof a
gradation of streamsoriginating in theréatively moist and cool conifer ousfor est-dominated
drainagesin San Mateo and Santa Cruz counties, to streamssouthwar d that aredominated by
arid chaparral and grassland landscapes not usually associated with steelhead.

Thiscollection of populationsisalso uniquefrom at least onekey lifehistory aspect in
that smolting and emigration to the ocean at age 1 becomesthe norm, at least in main stem
population segments (cf. Life History Analysis). Smolting at this relatively early age for
steelhead ismost likely a consequence of one or both of thefollowing. First, because smolting
isafunction of an individual salmonid’sphysiological performance (Thorpe 1986), which we
measureasgrowth and expressassize/age, steelhead in central and southern Califor nia coastal
drainagesareableto develop assmoltsby theend of their first year because of overall higher
aver age annual water temperature and alonger growing season with regard to photoperiod.
Both temperature and photoperiod are basic determinants of growth ratesin fishes.

Second, smolting at age 1 may have also been selected for as an advantageous life
history characteristic, especially in smaller streamswith unrdiable stream flow during late
summer and fall; with emigration to the ocean, the instream mortality risk due to stream
desiccation iseliminated (Borgstr g m and Heggenes 1988; Titusand Mosegaard 1989, 1992).
The trade-off is, of course, that ocean survival of age 1 smolts may be lower than that of the
larger age 2 smolts, presumably because of the greater predation risk experienced by smaller
individuals. When present, somefish also spend their second year in thelagoon or estuary of a
stream system before smolting and emigrating to the ocean (e.g. Jones & Stokes Associates
1986; Smith 1990).

Thesdignificance of small, inter mittent tributariesassteelhead production areashasnot
alwaysbeen appreciated. The CDFG conducted stream surveystolocateplanting sitesduring
the expansion of their catchable trout management program, beginning in the 1930’'s but

especially after World War 11. In the stream survey files for Santa Barbara County and
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southward, it was often noted that small headwater streams lacking perennial flow were
unsuitable habitat for catchabletrout. Becausethese small streamshad no apparent fishery
value, applicationsto develop their water resour ceswer e seldom protested. When damswere
proposed, the loss of wild resident rainbow trout and steelhead was mitigated by the
opportunity to develop warmwater reservoir fisheries, which wasin a major experimental
phase during the post-war period (Jenkins 1970). The use and importance of seasonally
intermittent streamsfor spawning of both steelhead (Everest 1973) and resident rainbow trout
(Erman and Hawthor ne 1976) wer e not documented until much later. Itisknown now that, in
dry years, newly-emer ged fry escapemortality by moving downstr eam to permanent water in
the main stem, but remain in the tributary in wet years when stream flow persists (Everest
1971; Erman and L eidy 1975).

Condidering the instability of steelhead streams south of San Francisco Bay, some
populations probably experience major reductions approaching extinction during drought
cycles, and then rebuild again by an influx of founder individuals from other populations
during normal and wet years. For example, only 14 adult steelhead returned to the Carmel
River fish ladder during the 1991-92 season following 6 successive years of extreme drought.
But hundredsof adultsreturned during thevery wet 1992-93 season. It islikely that thisrun
included individuals spawned in other drainages, as an abundance of adult spawnerswould
not be expected after several years of poor recruitment.

Thepervasiveview on the spawning migrationsof anadromoussalmonidsisthat avery
high proportion of adults home strictly to their natal stream to spawn (e.g. Taft and
Shapovalov 1938). Although this strategy may work well in regions where streams are
typically stable, it may not be selectively advantageouswher eaccessto thenatal spawningand
rearing area may be highly unpredictable because of stochastic meterological conditions. The
degree of homing in steelhead south of Santa Cruz County has not been explicitly studied.
However, it hasbeen suggested, for example, that adult steelhead in southern Californiamay

tend tobelarger and older on averagethan elsewherein Califor nia becausefrequent droughts
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may prevent them from entering their natal stream during their first year (s) of maturity (E.
Gerstung, CDFG, unpubl. memo. of 22 November 1989). Basic research questions on this
problem should ask whether it is more advantageous under such conditionsto simply delay
spawning and resorb thegonadsif unableto enter the natal stream (winter steelhead areripe
upon entry to fresh water), or to smply enter any accessible stream in theregion and proceed
with spawning. It can be argued that therisk of mortality and not passing on one' sgenesis
greater if theenergeticinvestment in gonad production ismadein oneor moresuccessiveyears
but spawningisnot completed, than if entry ismadeinto an, albeit, “ unfamiliar” and therefore
riskier reproduction area, but spawningiscompleted and progeny may be produced which can
carry on€ s genesto the next generation.

A body of concepts and models has been consolidated recently under the rubric of
metapopulation dynamics (Gilpin and Hanski 1991) that providesa framework within which
this general problem may be approached. Broadly put, a metapopulation is a set of local
populationsthat interact viaindividualsmoving among populations(Hanski and Gilpin 1991).
The metapopulation concept isrelated to MacArthur and Wilson's (1967) theory of island
biogeography in that there are two essential elements in common: extinction and (re-
)colonization. Idand biogeography represents one extreme on a continuum where the
mainland population (the sour ce of colonists) isimmuneto extinction whilethe surrounding
idand populations are not. Theoretically, all populations in the set comprising the
metapopulation have a risk of extinction which is dependent on the size of the habitat patch
and thus the population. Most real world metapopulations appear to fall between these
opposite ends of the continuum as based on empirical evidence (Harrison 1991).

Under natural conditions, where the effect of periodic drought on population
persistence is not exacerbated by human extraction of water, steedhead/rainbow trout
populations probably seldom go completely extinct, even in southern California. Except in
somevery small first-order coastal streamslacking perennial refugia, at least afraction of the
resident component of the population, aswell asjuvenile steelhead which fail to escapetothe
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ocean, probably persist through drought cycles, as evidenced in the drainage-by-drainage
material reviewed herein. What leads observersto the conclusion that a population istruly
extinct istheabsence of adult steelhead spawner sin the stream because of blocked entry. The
presence of resident rainbow trout had been identified in about 36% of the populationslisted
in Table 4; their actual frequncy is probably much higher but smply not explored and
documented.

A related aspect with regard to persistence, especially in small streams with small
populations, is the significance of life history variation (see Life History Analysis). This
characteristic has probably been the saving grace for steelhead, considering the highly
unpredictable conditions under which they exist throughout much of the study area.
Representatives of each generation may potentially be present in both fresh water and the
ocean, which reduces the risk of extinction from direct mortality. Resistance to extinction
from reduced heterozygosity and associated effects of inbreeding in small populations is
enhanced by the presence of overlapping generationsin the spawning population (Saunders
and Schom 1985). Thisisfacilitated by (i) the presenceof maturemaleparr or afull resident-
population component in fresh water; (ii) variation in steedlhead age at emigration; (iii)
variation in steelhead age at maturity; and (iv) repeat spawning among steelhead (see Titus
and Mosegaard 1992 for a related example). The interchange of individuals among

populationsin a metapopulation would also help maintain genetic diversity.

RESEARCH AND MANAGEMENT RECOMMENDATIONS

In conclusion, thefollowing recommendationsaremadeto assist in the development of
future resear ch and management programs.

Relativeto several other salmonid species, littleisdocumented about steelhead mating
systems. The composition of spawning aggr egations should be studied in the field, and the
proportionate gametic contributionsof all maleforms, including maturemaleparr, should be
determined. The frequencies of mature female parr should also be investigated, and the
relationship of these individualsto the migratory component of the population determined.
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The genetic and/or environmental deter minants of individual life histories should be
explored by following individually marked fish through timeand space. One specificresearch
guestion is whether mature parr remain in fresh water after spawning and functionally
assumearesident life-style, or if they eventually smolt and leavethe stream to continuegrowth
in the ocean, and return to spawn again aslarge migrant spawners. Lifehistory information
at the population leve is also lacking over much of the study area; for example, mean smolt
and sea ages, and therelative survival rates of different smolt-age groupsto first spawning.

Management activitiesshould bedirected toward the conservation of both theresident
and migratory forms of the species within a stream or drainage. For example, minimum
stream flows should maintain growth conditionsthat allow for thedevelopment of theaverage
natural frequencies of all physiologically-based life history characteristics, such as smolting
and parr maturation. Asdiscussed earlier, lifehistory variation appearsto beimportant for

steelhead persistencein a number of ways.
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Tablel (in prep). Summary of adult steelhead angler catch statisticsfrom early 1970'scred
census on the San Lorenzo River, Santa Cruz County. Source: CDFG data.
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Table 2. Estimates of adult steelhead run size in Arroyo Grande Creek, San Luis Obispo
County, based on interviews of local landowners and anglers (from R. N. Hinton, CDFG,
unpubl. filereport of 1 March 1961).

Winter season(s) Estimated no. of adult steelhead in spawning run
1939-40 and earlier 500-5,000 annually
1940-41 3,000-5,000
1941-42 through 1948-49 <200 annually
1949-50 200-300
1950-51 through 1953-54 <100 annually
1954-55 100-200
1955-56 300-500
1956-57 <100
1957-58 100-300
1958-59 <100
1959-60 <100
1960-3/1/61 O
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Table3. Summary of steelhead captured in lower Santa Clara River system by Puckett and
Villa (1985).

Capturedate Adult Smolt Capture method and site

2 April 1983 Male 61.5cmFL, Hook and linein Sespe Creek
2.0kg, age 1/2*

4 April 1983 Potential steelhead Fyke net in Sespe Creek

emigrant, 15cm FL

26 April 1983 Spent female, 70.4 cm FL, Waeir in Sespe Creek
2.95 kg, age 1/2

mid-March 1984 c.61cm Hook and linein Sespe Creek

17 March 1984 Dead female, 45.0cm FL, Waeir in Sespe Creek
age 2/1

21 March 1984 15.7cmFL  Fykenet in Sespe Creek

23 March 1984 17.8cmFL Fykenet in Sespe Creek

* AgeA/B: A =no. yearsin freshwater, B = no. yearsin ocean.
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Fig. 1. The study area, comprised of coastal California south of San Francisco Bay, and

northern Baja California, Mexico.

Fig. 2. Variation in (a) mean smolt age () and mean sea age at maturity (_), and (b) mean
adult length, as functions of increasing latitude among steedhead populations from central
California (Waddell Creek) to southern British Columbia. Data are from Withler (1966)
where mean ages at smolting and maturity are calculated asin Fahy (1978).

Fig. 3. Mean (x SD) monthly upstream (a) and downstream (b) migration of adult spawners
at Wadddll Creek, Santa Cruz County, 1933-34 through 1941-42. Data ar e from Shapovalov
and Taft (1954).

Fig. 4. Total agefreguency distributions of male and female steelhead spawnersat Waddell
Creek, Santa Cruz County. Data arefrom Shapovalov and Taft (1954).

Fig. 5. Frequency distributions of (a) ages of male and female steelhead smolts, and (b) sea
ages of male and female steelhead at first spawning, at Waddell Creek, Santa Cruz County.
Data are from Shapovalov and Taft (1954).

Fig.6(in prep). Mean (+ SD) monthly downstream (a) and upstream (b) migration of juvenile
steelhead at Waddell Creek, Santa Cruz County, 1933-34 through 1941-42. Data are from
Shapovalov and Taft (1954).

Fig. 7. Negative density-dependent relationship between stock (estimated number of eggs
produced) and recruits (estimated number of first-time spawners) for steelhead at Waddell

Creek, Santa Cruz County. Data arefrom Shapovalov and Taft (1954).

Fig. 8. Positiverelationship between the age of steelhead at initial downstream migration at



STEELHEAD IN SANTA CRUZ COUNTY

Waddell Creek, Santa Cruz County, and the proportion in each age-classsurviving toreturn

from the ocean asfirst-time spawners. Data are from Shapovalov and Taft (1954).

Fig. 9 (in prep). Juvenile steelhead population structure at Gazos Creek, San Mateo County.
Sour ce: unpublished CDFG file data.

Fig. 10 (in prep). Juvenile steelhead population structure at San Pedro Creek, San Mateo
County, thenorthernmost steelhead population in thestudy area. Source: unpublished CDFG
filedata.

Fig. 11 (in prep). Length-frequencies of angler-caught adult steelhead at the San Lorenzo
River, Santa Cruz County. Source: CDFG data.

Fig. 12 (in prep). Steehead spawning run at Scott Creek, Santa Cruz County, 1908-1940.
Sour ce: CDFG egg-taking data.

Fig. 13. Total estimated number of adult migrant spawners at Waddell Creek, Santa Cruz
County, 1933-34 through 1941-42. Data are from Table 35 in Shapovalov and Taft (1954).

Fig. 14. Structureof (a) theresident rainbow trout population in theupper portion of theBig
Sur River tributary, Juan Higuera Creek; (b) the mixed resident rainbow trout/juvenile
steelhead population in lower Juan Higuera Creek; (c) the predominantly juvenile steelhead
population in the mainstem Big Sur River, Monterey County, in November 1992. Data are
from Titus (unpubl. data).

Fig 15 (in prep). Length-frequency distribution of adult steelhead returning to the Carmel
River, Monterey County. Source: CDFG data.



STEELHEAD IN SANTA CRUZ COUNTY

Fig 16. Juvenile steelhead population structurein (a) the perennial creek portion and (b) the
lagoon of the Arroyo de la Cruz, San Luis Obispo County, during late summer—fall 1981.
Based on unpublished CDFG data.

Fig. 17. The proportion of streamsin each county block with (a) steelhead present with no
discernible change in production from historical levels (-), and steehead extinct (_); (b)
steelhead present but at reduced levels;, (c) hatchery steelhead planted (-), and hatchery
rainbow trout planted (_); and (d) dams (-) and siltation (_) affecting steelhead abundance
and distribution.
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