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SUMVARY

Vol unteers and GOGA aquatic ecol ogist surveyed Redwood and
Fern Creeks, Marin Co. six times during the Wnter 1996-1997

for spawning coho and carcasses. The index value for this
coho vyear <class is 58. Peak observations of |Ilive coho
occurred in early January. We observed a high percentage of

j acks anobng coho carcasses.

| NTRODUCTI ON

Redwood, O enmm, and Lagunitas Creeks are three coastal streans
within the Golden Gate National Recreation Area (GGNRA)
managenent area that currently support self-sustaining runs of
both coho salnon (Oncorhynchus kisutch) and steel head trout
(Oncor hynchus nyki ss). I'n October 1996, coho salnmon in the
Central California coast region were formally |isted under the
Endangered Species Act of 1973 (as anended) (Act). St eel head
are currently proposed for listing as endangered in this area.

Because these anadronmous fish spend parts of their lives in
both freshwater and ocean, several factors such as ocean
productivity and |and-uses adjacent to streanms may affect
their abundance and distribution. The nunber of returning
adults integrates factors that af fect both ocean and
freshwat er survival

Coho salnmon in Redwood Creek were the focus of spawner and
carcass surveys. Al t hough both steel head and coho are known
to use

Redwood Creek, the enphasis of the survey program was on coho
sal nron because of a life history pattern anenable for spawner
and carcass counts. Unli ke coho sal non, steelhead typically
return to the ocean foll owi ng spawni ng.

Point Reyes National Seashore manages certain GGNRA streans
including Oema and Lagunitas Creeks. A simlar spawner
survey was conducted on Oem Creek through the wuse of
volunteers from the Tomal es Bay Association. One-tinme spawner
surveys of Cheda Creek and the GGNRA section of Devils Gulch
(tributaries to Lagunitas Creek) were conducted by GGNRA
aquatic ecol ogi st and vol unteers. This data is not analyzed
and resides in GGNRA files. In addition, surveys were
conducted on Devils Gulch (State Park's section) and Lagunitas
Creek by the Marin Minicipal Water District.

Study Area Description

The Redwood Creek watershed is a coastal drainage in southern
Marin County, California (Figure 1). It covers 7.5 square



mles (PWA et al. 1994). Before discharging into the ocean,
Redwood Creek joins with its last tributary, Geen Gulch, to
form Big Lagoon at Miir Beach and associ ated backwater areas.

Barring uncharacteristic hydrologic events, Big Lagoon is
connected to the Pacific Ocean during w nter and spring nonths
and cl osed during the remai nder of the year.

According to historic records, peak streanflows may range up
to 1780 cfs at Frank Valley Road (PWA et al. 1994). Like nost
coastal northern California streans, peak flows occur during
the winter and spring with flows closely mrroring recent
precipitation patterns. More recently, winter flows at the
tail of the drought (1992-1993) ranged from 0.005 cfs to 275
cfs at the Pacific Way Bridge (PWA et al. 1994).

The survey area lies entirely wthin lands owned by the
Nati onal Park Service, as part of the Mir Wods National
Monument and the Golden Gate National Recreation Area, and the
M. Tamal pais State Park.

In addition, the Redwood Creek watershed harbors several
sensitive aquatic species. California red-legged frog (Rana
aurora draytoni), a federally threatened species, has been
found in the wetlands and backwater areas associated with Big
Lagoon. The foothill yellowlegged frog (Rana boyli) was
hi storically found in Redwod Creek, around Miir Wods.
However, recent survey efforts have not found any foothill
yel I ow-1 egged frogs (K. Freel, pers. comm, 1995; Ely 1993).

Suitability of spawning habitat. W nter water tenperatures
are within range of the reported tenperatures for coho
upstream mgrations (Sandercock 1991). Late-wi nter water

tenperatures obtained from a Stowaway datal ogger from m d-
January to md-March 1995 ranged from 7.5°C to nearly 13.5°C,
with daily water tenperatures varying by as nuch as 2°C.

Stream habitats suitable for spawning (riffles and sone
fl atwater areas) becone increasingly nore common upstream of
the Miir Wods Road (H ghway 1) bridge <crossing at the
downstream end of the M. Tamal pais State Park (Table la). W
also tried to qualitatively assess suitability of riffle and
flatwater units for spawni ng by adult sal nonids and successf ul
energence of fry based on the percentage of gravel or small
cobbl e. A high percentage of fine sedinents and sands
decreases the percentage of fry energing from nests; tests
with nests containing 70% sand had only 8% fry energing

(Sandercock 1991). Ideally, core sanples taken during the
wi nter would provide the best information, but would be the
nost di sruptive. Therefore, a nodified Wl nman pebbl e count

was conducted within riffle and flatwater habitats throughout



Redwood Creek during Summer 1995. Wth the exception of the
reach near Big Lagoon, npst sites contained suitably sized
spawni ng materi al s. The upstream nost reaches, Kent-Dipsea
and Di psea-Bridge 4, had the highest percentage of gravel and
smal | cobble (84 and 83% respectively) (Table 1b).

Nati onal Park Service Policy

Nati onal Park Service's Natural Resource Managenent policies

require the nonitoring of natural resources under its
stewardship "at regular intervals to detect or predict
changes. The resulting information will be analyzed to detect

changes that may require intervention and to provide reference
poi nts for conparison with other, nore altered environnments."

Permts

A NPS collecting permt was obtained for work conducted in
wi nter 1996-1997 (GOGA-96-001). In addition, project survey
activities were also conducted within the scope of the Park's
natural resources project statenent: Coho Sal non and Steel head
Preservati on/ Restoration ( GOGA- N- 081. 000) . Activities
conducted on the threatened coho salnon require a Section 10
Endangered Species Act scientific research/ enhancement permt.
W have received a letter granting us an exenption from
t aki ng prohibitions of Section 9 of the Act until My 31, 1997
(letter from Hilda Diaz-Soltero, NMFS, to Brian O Neill dated
Jan. 8, 1997).

Pr evi ous Work

| nformati on regarding the nunber of coho sal non and steel head
returning to Miir Wods National Mnunment (MJMMO have been
collected by Mir Wods staff since 1944. Much of the
acquired information came from anecdotal accounts. Wnter
surveys covering the known range of coho spawning wthin
Redwood and Fern Creek have been conducted since the Wnter of
1994-1995.

Proj ect Objectives
The objectives of this spawning survey were:
1) To develop an index of annual escapenent of coho sal non
in Oem and Redwood Creeks for analysis of long-term
trends.

2) To gather distributional information of spawni ng coho.

3) To determ ne popul ati on characteristics of returning coho



adul ts including size, age (optional), and sex.

4) To gather tissue sanples for future analyses of genetic
di versity of Redwood Creek coho runs.

5) To nmeasure certain hydrologic conditions related to
sal mon run.

METHODS

Live and carcass counts have been chosen as an index of the
nunmber of returning adults. Based on discussions with Sea
Grant technical advisor (J. Waldvogel, pers. comm, 1996), we
used a run size index based on the maxi num one day total of
live individuals and the cunulative nunber of carcasses.
Sanmpl i ng protocol devel oped for the Redwood Creek watershed in
Hurmbol dt County (Redwood National Park) by Dave Anderson and
others were followed as closely as possible (Haux and
Ander son, 1992).

St udy Area

Three survey reaches were established on Redwood Creek
totaling 6.7 km (Table 2). Surveys on Redwood Creek started
approxi mately 140 neters below the Pacific Way Bridge crossing
above the Miir Beach parking lot (Station 1) to 0.5 km above
bridge four in Miir Wods (Station 19, Figure 2). On Fern
Creek, surveys were conducted fromthe confluence with Redwood
Creek to the Lost Trail streamcrossing for a total of 1 km

Gener al

Spawni ng surveys were initiated on Novenber 27, 1996. Weat her
permtting, surveys were conducted at 10-14 day intervals over
a single day. Surveys concluded on January 30, 1997.

Surveys were conducted using two to three observors walking
upstream and carefully inspecting banks, pools and instream
woody debris for live sal nonids or carcasses. Water clarity,
gage heights, air and water tenperatures were recorded during
t he surveys.

Fi sh Measurements

VWhen |live fish or carcasses were encountered, the approxi mte

| ocations were marked on a map using known | andmarKks. For
observations of live fish, the species, sex, and size class
(>50 cm or <50 cn) were recorded. In addition, we recorded
activity patterns of fish as either "dead," "spawning," or
"ot her."



For carcasses, scale and tissue sanples, recapture status,
species identification, fork length, and sex were recorded.
We obtained fork |engths using a measuring rod (nearest cm.
Wet wei ghts were obtained using Ohaus spring bal ances (scale

resolution 50 g) on intact carcasses. For freshly dead fish,
we periodically checked our sex identification by |ooking for
mlt or eggs. Upon conmpletion of nmeasurenments, fish were
mar ked by punchi ng several holes in the operculum Hole punch
tissues were placed in envelopes with scales. I n addition,

hol e punch tissues were also placed in a preservative for use
by the University of California's Bodega Marine Lab (Kate
Bucklin) in their genetic analyses. Finally, the carcasses
are returned to their original |ocations.

Redds
Redds were difficult to determne in the field. Whenever

possi bl e, obvious redds were noted in the field to grossly
descri be spawni ng areas within Redwood Creek.

RESULTS
Gener al
Peak number of |ive coho observations occurred during our
January 8, 1997 with a total of 53 individuals seen (Figure
3). Using the maxi num one day total of |ive individuals and

the cunul ati ve nunber of carcasses, the index value for the
1996- 1997 wi nter season is 58 coho.

A total of 15 coho carcasses were recovered during the
1996- 1997 surveys. No steel head carcasses were found. No
mar ked carcasses were recovered. Scal e sanpl es and opercul um
ti ssues were obtained from 15 coho carcasses.

Mal e coho carcasses ranged in fork length from 38 to 66 cm
with a nean of 48 cm (Table 3). Female |engths ranged from 49
to 68 cmwith a nean of 60 cm (Table 3). Figure 4 shows the
| engt h-frequency distribution of recovered coho carcasses.
Results indicate that a high percentage of male carcasses
(7899 were less than 50 cm

On intact coho carcasses, wet weights were obtained in the
field using spring scales for both male coho (n=7) and fenmale
(n=3). Although a small sanple size, average wet weights (kg)
for males and femal es was 1314 and 2217 g respectively (Table
3).

Cbservations  of live coho salnon were not uni fornmy



di stributed throughout the study reaches. As in the previous
2 years of survey, no coho or redds were observed in the |ower
porti on of Redwood Creek below the Pacific Way bridge, an area
within the scope of the Big Lagoon restoration project. Reach
2, which is located within M. Tamal pais State Park and | ower
MUMO, contained the npbst observations of Ilive coho adults
(Table 4). This observation is consistent wth habitat
inventories reporting a high percentage of riffle habitat
units in this area.

St eel head

Like the past two survey seasons, steelhead were not seen
unti |l | ate January (January 30, 1997). However, nore
st eel head have been observed this season than previous seasons
conbi ned. At the conclusion of surveys in January, 17
st eel head were observed. Twelve of the steelhead adults were
found in Fern Creek. Again, it should be enphasized that
these results should not be used as an index of steelhead
abundance. While steelhead may start to enter at the sane
time as coho salnon, steelhead entries in other streams can
extend until md-May, a nmuch Ilonger period than for coho
sal non (Shapoval ov and Taft 1954). In addition, Shapoval ov

and Taft (1954) noted that peak entry of steel head occurred in
early March. Qur survey ended prior to the conpletion of the
st eel head spawni ng season. We did capture one runback adult
steelhead in our outmgrant trap on Redwood Creek in early
April .

Tr ends
Jacks. Precocious nales (also called jacks) represent sal non

t hat have spent one, rather than two, seasons in the ocean.
Based on scale readings and |ength measurenents of returning

adults to a Santa Cruz County stream  \Waddell Cr eek,
Shapoval ov and Taft (1954) found that returning coho |ess than
49 cm (fork length) were alnost always jacks. Only 1 1% of

the returning coho less than 49 cm spent two years in the
ocean (Shapoval ov and Taft 1954).

Based on carcass data, the percentage of jacks for wnter
1994-1995, 1995-1996, and 1996-1997 are 16% 0% and 78%
respectively. The reason for the high percentage of jacks for
wi nter 1996-1997 is unclear. Sampling bias is unlikely to be
the cause of the high percentage of jacks for wi nter 1996-
1997. It is typically easier to see the larger carcasses in
the woody debris or pool bottons. Therefore, it is nore
likely that the actual percentage of jacks is underestinated.

Index of live and cunulative dead. Spawner and carcass




surveys along the entire length of Redwood Creek have only
been done for three seasons: winter 1994-1995, w nter 1995-
1996, and wi nter 1996-1997.

Using the Waldvogel index of maxinmm nunmber of [|ive and
cunul ati ve number of carcasses, index values are 58 (w nter
1994-1995), 27 (winter 1995-1996), and 57 (wi nter 1996-1997).
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