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ABSTRACT: Asexpected, juvenile coho were abundant at upstream sites in Redwood
Creek in fal 2001. However, overal stream density was substantially reduced because the
lower two sample stes, downstream of the Muir Beach well, were reduced to a few isolated,
stagnant pooals. This was the fourth year snce 1992 that adry or intermittent Stream bed
affected fish abundance at one or both of the sites downstream of the wdll. Juvenile steehead
were scarce a 2 of the 3 sites with fish, probably because very low stream flows forced fish
into the pools, where the early-emerging and larger coho are able to dominate stedhead.

INTRODUCTION

Both steelhead (Oncor hynchus mykiss) and coho (O. kisutch) are regularly present in
Redwood Cregk in Marin County, dthough their rdative abundances vary among years
because of differencesin spawning and rearing conditions and because of life history
peculiarities of coho. Wild southern coho femaes are exclusvely 3 year olds (Shapovaov

and Taft 1954). Therefore, the 3 year classes in the 3-year cycle are numericaly independent,
and each year class may reflect the stochagtic effects of floods, droughts or other impacts on
previous year classes (Smith 1994A), as well as conditions during the spawning/rearing year.
Previous sampling on Redwood Creek has shown strong juvenile coho year classes in two of
the year classes (1992/1995/1998 and 1993/1996)(Smith 1996 and Smith 1998B). However,
the third year class was very weak in 1988 (Hofstra and Anderson 1989), 1994 and 2000
(Smith 1994B and 2000) and about one-hdf grength in 1997 (Smith 1997). Smilar
pronounced and persstent year class variation has been seen in Wadddl and Scott creeksin
Santa Cruz County and Gazos Creek in San Mateo County (Smith 1994A and SmithI998A).

Summer streamflows in Redwood Creek are aso often quite low, with stream bed drying or
intermittent flows adversaly affecting sdmonids in 1988 (Hofstra and Anderson 1989), 1992,
1994 and 1997 (Smith 1997). In October 2001 sites previousy sampled on Redwood Creek
were resampled. Primary interest was to determine how the lack of spring rain affected
summer rearing conditions and absolute and relative abundance of steelhead and coho.



METHODS

Electroshock sampling was conducted on 20 October at two sites regularly sampled on
Redwood Creek; one of the sites had been sampled al years 1992-98 and 2000 and the other
had been sampled 4 times between 1994 and 2000 (Table 1). Dissolved oxygen levels were
determined for the few isolated pools il present at the lower 2 sample sites; the low oxygen
leves indicated no salmonids would be present. On 23-24 October the previoudy sampled
(1992-98 and 2000) site near the parking lot of Muir Woods National Monument was
sampled by Barren Fong, and his data for previoudy sampled habitats are included to provide
comparisons to previous years. At each ste many of the sameindividua pool, glide and run
habitats were sampled as in previous years. Amount of sampled habitat was generdly smilar
to previous years (Table 2). A higher proportion of pools was sampled at sites 3 and 5,
reflecting an increase in amount of pool habitat between 1998 and 2000 and the lack of
surface flow (riffles and runs) between many of the poals.

Individua habitats or habitat units (i.e. continuous pool/glide sequences) were block-netted
and sampled with 2 passes with a backpack e ectroshocker (Smith-Root Type 7). Salmonids
were measured in 5 mm increments (Standard length) and released to the habitat from which
they were captured. Steelhead young-of-year (Y QY were distinguished from yearlings and
older fish by length frequencies at each ste. Sampled habitats were habitat typed, and depths
and cover rating determined. Dengities were estimated from depletion results of the multiple
passes.

RESULTS AND DISCUSSION

Habitat Conditionsin 2001

Substantial changes in the Redwood Creek channel occurred in 1998 and between 1998 and
2000 (Smith 1998B and Smith 2000), which reduced the amount of riffles and dtered many
of the pools. However, no channd changes occurred in the rdatively mild winter of
2000/2001.

Winter sorms ceased early in 2001, and summer stream flows declined quickly and were
very low by October. At ste 7, near the Pacific Way Bridge, only a sngle pool remained on
20 October. Water column dissolved oxygen levels at mid day varied between 1.3 and 1.7
mg/1, and no fish were seen. At Site 6, near the Eucalyptus Grove, only 3 shalow (<I/3 m),
isolated pools were till present. Water column dissolved oxygen levels a mid day varied
between 0.9 and 2.1 mg/l, and no fish were seen.

At site 5, upstream of the 3" bridge (and upstream of the Muir Beach well) flow was
estimated at only 0.03-0.05 cfs, and riffles and runs connecting the pools were very shdlow;
flow was subsurface between two of the sample pools. At site 3, upstream of Kent Canyon,
portions of the channel bed were dry and surface flow was absent between severd pools. No
sdmonids were captured in the isolated pool, dthough riffle sculpin (Cottus gulosus) were



common. How between the remaining pools was estimated a Q03-0.05 cfs, and actudly
increased at the upstream end of the sample reach between 8:45 and 10.30, as if nighttime
pumping upstream had lowered stream flow.

Coho

Coho were common at the 3 upstream sites in 2001, with dengties varying between 38 and
50 per 100 feet of sampled stream (Table 1). These dengities were smilar to the overdl
stream densities for coho in 1992, 1993, 1995 and 1996 (Table 2), and were aso typical for
the 3 gtesin previous strong coho years (Smith1998B).  Overdl stream density for coho,
however, was substantialy reduced because no coho were present at the two (largely dry)
stes downstream of the Muir Beach well. The results were smilar to 1997 (Table 1), when
coho were common upstream, but absent from isolated pools with low dissolved oxygen
levels a the lower 2 sites (Smith 1997). In 1994 the lower two Sites were d o intermittent
and lacked coho by October, but coho were scarce even in perennid portions of the stream
(Smith 1994B). In 1992 most coho were diminated by streambed drying by November at site
2, the eucayptus grove downstream of the well, reducing overal stream densty of coho in
that year.

Coho at stes 3 and 5 were subgtantidly smdler than in 1996-1998 (Figure 1), reflecting the
impact of low spring and summer stream flows on food availability. Coho were dso smdler
in 1997, another dry year, compared to 1996 and 1996 (Figure 1). However, because coho
spawn and fry emerge earlier than stedhead, coho were larger than YOY stedhead in 2001
(Figure 2), as they have been in previous years (Smith 1998B).

Steelhead

Overdl YOY sedhead density in 2001 was lower than for al previous sample years (1992-
1998, 2000) (Table 2), reflecting both low dengties at Stes with sedhead and the loss of fish
a the two downgtream stes (Table 1). Only the uppermost site (site 2 at Muir Woods) had
YOY gedhead numbers smilar to most previous sample years (Smith 1998B). The loss of
most YOY stedhead in 2001 at sites 3 and 5 was probably due to the low summer stream
flows, which diminated dmost dl habitats except pools. The larger coho present in pools are
apparently able to successfully suppress YOY stedhead in competition for scarce food
resources. In 1997 dry stream conditions also prevented use of habitats other than pools a
ste 5 (upstream of the third bridge), and resulted in smilarly low YOY stedhead abundance
(Smith 1997). In 1994 low summer streamflows resulted in severe reductionsin YOY
stedhead at sites 2-5 between July and October, dthough coho showed no apparent decline
(Smith 1994B).

Thefew stedhead YOY present at Sites 3 and 5 in 2001 were smdler than in previous years,
especialy compared to 1995, 1996 and 1998, which were wet years (Figure 3). Fish from
1994 and 1997, which were also rdatively dry years, were dso smdler than in wet years.
The smdller szesin dry years are presumably because insect abundance and the &bility to
feed on drifting insects are reduced by low spring and summer stream flows.



Y earling densties at sampled habitats were higher than previous sample years at Stes 2 and
3, apparently reflecting good overwinter surviva due to the mild conditions. Thisresulted in
overal stream dengties that were Similar to previous years (Table 2), despite the absence of
steelhead at the two downstream sites. Y earling stedlhead have a substantid size advantage
over YOY coho (Figure 2), and can gpparently maintain themselves in pools with coho. In
1994 yearling steehead did not show the severe density declines between July and October
that YOY stedhead did (Smith 1994B). In addition, yearling stedlhead are able to feed in
early spring, prior to drought year stream flow declines and dso prior to emergence of YOY
coho or steelhead.

MANAGEMENT IMPLICATIONS

The very low late summer stream flows in Redwood Creek in drier years have significant
impacts on both steelhead and coho. Both species grow less, and steelhead can be less
abundant, even a reaches that do not go dry or intermittent. In addition, at least one of the
two sites downstream of the Muir Beach well has gone dry or intermittent, and lost most or
al of it saimonids, in 4 of the last 9 sample years (1992, 1994, 1997 and 2001). These
significant impacts could become disastrous during a prolonged drought like that which
occurred in 1987-1991.

For coho an additiona management concern isthe recovery of the one extremely weak year
class (2000) in the 3 year cycle. The year class substantialy recovered between 1994 and
1997 (Smith 1997), but was extremely weak in 2000, gpparently due to poor 1997/1998
overwinter surviva of juveniles during El Nino floods (Smith 2000). Y ear classes as week as
that of 2000 are at risk of being logt, as has occurred for coho year classesin Gazos and
Wadddll creeksin San Mateo and Santa Cruz counties (Smith 1998A and in preparation). For
those streams hatchery-reared females (from adjacent Scott Creek) that return as 2 year olds
can potentidly fill in logt year classes (Smith 1998A). For Redwood Creek, strays or

transfers from Lagunitas Creek might be necessary to restore alost year class.

Adult coho returns in winter 2002-2003 and coho juvenilesin late summer 2003 should be
carefully monitored to determine the status of the year class. Observations of adult coho
should pay particular atention to sizes and sexes of the fish, as mogt fish are likdly to be 2-
year old males from the rdatively strong year 2001 class. Few 3-year old femdes are likdy
to be present, and their number will control egg and juvenile production. Genetic samples
from carcasses can be checked for evidence of straying from other streams.
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Table 1. Habitats sampled and density estimates (number of fish per 100 feet) by Ste for
juvenile coho and stedlhead in October 2001.

Ste Sample Habitat Types Length Density
Date Sampled Sampled  Coho Steelhead
Po Gd Run Rif (feel) o+ 12+
2. Lower Muir 23-240Oct* 67 ---12--- 21 219 33 24 15
Woods (Mile 2.8)
3. 0.35mi >Kent 20 Oct % 5 0 O 147 50 3 10
Canyon (mile 2.1)
5. >3“Bridge 20 Oct 77. 29 0 0 23 a7 4 5
(mile 1.25)
6. Downstream of 20 Oct isolated stagnant pools 190 0 0 0
Diverson
(mile 0.85)
7. 1% Bridge 20 Oct isolated stagnant pools 187 0 0 0
(mile 0.35)
Totds 78 15 0 7 1077 27 6 6

* Data from Darren Fong



Table 2. Habitats ssmpled and estimated mean densities (number of fish per 100 feet) for
coho and steelhead on Redwood Creek in 1988 (Hofstra and Anderson 1989) and 1992-

1998 and 2000.
Number of Sample Date Habitat Types Length Density
Sites Sampled Sampled Coho Steelhead
Po Gd Run Rif (feel) o+ 12+
4 Sites* Oct 88 436+ 5 ---16---
4 Sites* Jun-Sep 92 47 40 5 7 1032 45 23 4
4 dtes Jun-Aug 93 48 25 18 9 951 46 56 4
7 sites Jul 94 58 25 12 6 1287 2 69 14
5 sites* Oct 94 83 10 4 3 1018 2 A 6
4 gSites Aug 95 41 30 19 10 79 42 97 4
3 dtes Nov 96 51 31 11 7 604 39 33 11
5 sites* Sep-Oct 97 72 18 9 1 984 23 15 5
5sites Oct 98 58 25 15 1 1174 32 47 4
6 sites Oct 00 71 27 3 0 1077 11 39 15
5 Sites* Oct 01 78 15 0 7 956 27 6 6

*One or both of the sites downstream of the well were intermittent or dry.



Figure 1. Coho standard lengths (mm) at Stes3 and 5in 1997, 1998 and 2001 and Site 3 in

1996.
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m_54 1 ***16 *********28
5559 *4 *****27 **13 **************42
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65_69 *****17 *****28 **********53 ********24
'ﬂ}74 *****16 *8 *******35 *****16
75-79 *3 1 **11 *5
80-84 1 *5 1
85-89 2
90-94 1
95-99 1

Figure 2. Standard lengths (mm) of steelhead and coho at sites 3 and 5 on Redwood Creek
in October 2001.
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Figure 3. Standard lengths (mm) of young-of-year steelhead at sites 3 and 5 on Redwood
Creek in 1994, 1997, 1998 and 2001 and site 5in 1995 and 1996.
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