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ABSTRACT

The fish popul ati ons of Wl ker Qeek, Marin Gounty, were surveyed by el ectro-fishing
six 30-msections in ctober 1981. The steel head rai nbow trout, Sal no gairdneri,
popul ati on was estimated at 36, 756 fish (observed bi onass: 20.3 kg/ha). Mst of these
steel head were less than 125 mfimFL. nly five young-of -t he-year coho sal non,
ncor hynchus ki sutch, were found in the study sections, produci ng a popul ation estinate
of 875 fish (observed biomass: 0.4 kg/ha). Galifornia roach, Lavinia symetricus, was
the nost common species, wth an estinmated popul ation of 111,290 fish (observed bi onass:
23.1 kg/ha). Threespine stickl eback, Gasterosteus acul eatus, was found throughout the
streamand was particul arly abundant at two of the study sections. The estinated
popul ation of stickleback was 34, 627 fish (observed biomass: 1.3 kg/ha). Scul pins,
Qottus spp., were estimated to nunber 11, 983 fish (observed bi omass: 6. 7 kg/ha). while
Pacific |anprey ammocoetes Lanpetra tridentata, nunbered 8, 874 (observed bi omass: 1.4
kg/ha). One bluegill, Lepoms nacrochirus, and one nosguitofish, Ganbusia affinis, were
col | ect ed.

A though the juvenile sal nonid popul ation was greater than that found prior to
enhancenent flow rel eases fromSoul ajul e Reservoir, it was much | ess than anti ci pat ed.
I ncreased sunmer flow rel eases appear to have hel ped i nprove the habitat for sal nonids,
however, these rel eases shoul d be made as specified in the agreenent between the
Departnent and the Marin Minicipal VWter Dstrict.

Sedi nent probl ens resulting from poor |and use practices appear to be limting
sal noni d production. Therefore, | recormend that riparian vegetation be established and
other erosion control neasures be initiated in the Vél ker Greek drai nage. Additionally,
coho sal non snolts shoul d be planted annual Iy to establish a run in Vél ker O eek.
S ocki ng shoul d take place in NMarch when water tenperatures are | ow so that snolt
survival wll be optimal. F sh popul ations should be nonitored annual ly to eval uate the
success of inproved streanil ow rel eases and erosi on control neasures.

Specific survey data for each of the six stations sanples are filed by the
Departnent of Fish and Gane, Region 3 Headquarters, 7329 Slverado Trail, Napa,
Gl i fornia 94558.
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| NTRODUCTI ON

The fish popul ations of Wl ker Creek, Marin County, were surveyed in Cctober
1981, in an effort to estinate fish popul ati ons produced as a result of enhancernent
flows rel eased from Soul aj ul e Reservoir in the upper drai nage.

VWl ker Oreek, a tributary of Tonales Bay in northern Marin Gounty (Figure 1) ,
historically had excell ent spawni ng popul ati ons of coho sal non and steel head trout.
These speci es have declined substantially due to reduced summer flows and erosion
resulting fromovergrazing (Kelley 1976). The production of juvenile sal nonids was
limted by the anount and quality of available rearing habitat (Kelley and Rei neck
1978).

An opportunity to restore the sal non and steel head runs devel oped with construction
of Soul ajule Reservoir by the Marin Minicipal Water District (MAD) in 1979. Runoff
stored in the reservoir was needed to augnment the MMAD supply only during dry periods
and, therefore, the storage could be used to provide suitable spawning and rearing flows
in Wl ker Oreek in nost years. An agreenent was entered between MAD and the Depart nent
of Fish and Game (DFG on August 24, 1976, which provided for maintaining winter fl ows of
20 cfs in normal years (63% of years) and 10 cfs in dry years (11%of years), sunmer
flows of 5 cfs in nornal years and 2 cfs in dry years. In critically dry years (26% of
years) the flowrel ease was to be maintained at 0.5 cfs year-round. The DFG agreed to
stock 18, 300 yearling coho sal mon each year for three consecutive years to reestablish
this species in the stream and to naintain the popul ati on by stocking the sane nunber
following critical dry years. |t was estinated that the project would restore spawni ng
runs averaging 400 to 600 sal non and 300 to 600 steel head annual ly. The ocean
commerci al catch woul d be increased by 10,000 | b of sal non annual |y, and about 700 adul t
sal non and 400 steel head woul d be available to the sport fishery in Tomal es Bay and
| oner Wl ker Oreek. The sal non woul d produce 1,000 angl er days of recreation and the
st eel head woul d support 2; 000 angl er days (Kelley 1976; Fullerton 1977). As
rei nbursenment for the enhancement features of the Soul ajul e Project, MMAD was awar ded a
grant of $400, 000 under the Davis-Qunsky Act by the California \Water Comm ssion
(Resol ution No. 80-09).

O April 3, 1979, 15,300 coho sal nmon snmolts were planted and on May 8, 1980, 18, 363
coho weighing 1, 625 | b were stocked. H gh water tenperatures of the streamand poor
conditions of the fish resulted in excessive nortality of the second stocking, and
returns will probably be negligible. Because of limted supplies of coho sal mon eggs,
no further plants have been nade.

METHODS

S x stations were sel ected on Vél ker reek for the popul ation survey (Fgure 1).
Sations 2 through 6 were in the areas studied by Kelley (1976) in devel oping his
anal ysis of the steel head and coho sal non popul ations in Vél ker Geek. Sations 1, 4,
and 6 were al so the approxi mate sites studied by Kelley and Rei neck (1978) to assess the
rel ati on between streanil ow and sal nonid rearing habitat. Conparison with these studies
was the primary criteria for study site sel ection.

The survey nethod used was the sane as reported by Price and Geary (1979) for fish
popul ation estinates of streans in the B g Sul phur Geek drai nage, Sonoma County. Each
station consisted of a 30-msection of streamwhich was neasured and
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FIGURE 1. Fish sanpling stations, Wal ker Creek, Marin County, October, 1981.
Map adapted fromKelley (1976)



bl ocked with 6 nm square mesh stop nets. Wthin a given area, the stations were selected
to include representative habitats. For example, if the area had both pools and riffles,
the station was delineated to include each of these habitats in approximtely the sane
proportion as found in the area. After placement of the stop nets, measurenents were nmade
of tenperature, dissolved oxygen, conductivity, and pH A water sanple was collected for
turbidity analysis in the |aboratory.

Fol l owi ng col l ection of water quality data, a back-pack electrofishing unit (Smth-
Root Type 7) was used to sanple the fish population. Each pass was made through the
station by beginning at the downstream net and working upstream The collected fish were
identified, counted, and weights were taken by volumetric displacement. Fork length (FL)
measurements were made of all steelhead and sal mon, and of a sanmple of the nongame
species. A second pass was made with approximtely the same effort as the first, pass. |If
the total number of fish taken on the second pass exceeded the maxi mum necessary for
estimating the population within 10%wth a 95% confidence interval, a third pass was made.
The popul ation of each species was estimted by one of three methods: (i) summing the
totals of the passes, (ii) the method of Seber and LeCren (1967) for two-pass stations, or
(iii) the Leslie method (Ricker 1975) for three-pass stations

After electrofishing, streamwi dths and depths were measured to characterize the
stream habitat. Wdth measurements were made perpendicular to the flow at each 3-m al ong
the length of the station. At each width transect, the streamdepth was measured at the
quarter, half, and three-quarter points. Cover, streanflow, streanbed conposition, the
pool -riffle-run ratio, and canopy were estimted. Records of streanflow measurenments on the
sanpling dates were supplied by the U. S. Geological Survey, Santa Rosa, froma flow
measuring gauge maintained on Wal ker Creek just above the junction with Chileno Creek
Station el evations were determned with topographic maps. Photos were taken to record each
station

A nore detailed description of the sanpling methodology is presented by Price and Geary
(1979).

RESULTS

In addition to steel head and coho sal mon, Wal ker Creek contained Pacific |anprey,
California roach, threespine stickleback, scul pins, mosquitofish, and bluegill. Al except
mosqui t of i sh and bl uegill are conmon residents of coastal streams in California. Only one
each of these two species were found; they probably entered the streamwith flood flows
from Soul ajul e Reservoir or farmponds in the drainages. Sculpin were difficult to
identify, and this group was not separated by species.

St eel head Rai nbow Trout

The steel head popul ation was estimated at 36, 756 fish (Table 1). This species was the
second most comon in numbers and was al so second in total biomass (341 kg). The observed
bi omass was 20.3 kg/ha (Table 2).

St eel head popul ations ranged from 11 at Station 1 to 93 at Station 4. Stations 2, 3,
and 4 had the greatest numbers of steelhead as well as the greatest biomass.



TABLE 1. Fish Popul ation Report, VWl ker Greek, Marin County, Qctober 1981.

Stati on Popul ati on Esti mated Total Popul ati on
Speci es 1 2 3 4 5 6 Mean SD (1) (2) (3)

Paci fic Lanprey 13 2 17 23 9 6 12 8 8.784 4% 9, 149
Coho sal non 0 0 6 0 0 1 1 2 875 0% 791
Rai nbow t r out 11 74 84 93 12 21 49 38 36, 756 18% 34, 346
California roach 40 14 90 392 252 102 148 145 111, 290 54% 124,478
Mosqui t of i sh 1 0 0 0 0 0 0 0 125 0% 135
Thr eespi ne 117 1 2 8 149 0 46 68 34, 627 17% 43,719
Bl uegi I | 1 0 0 0 0 0 0 0 125 0% 135
Scul pi n 31 8 46 1 1 9 16 18 11, 983 6% 11,503

204, 565 224, 256

Streamlength: 22,526 m

(1) Based on station popul ation estinates.
(2) Species conposition based on (1).
( 3) Based on popul ation density.

TABLE 2. Fish Biomass Report, Wl ker Oreek, Marin County, Cctober 1981

Station Densities

Speci es 1 2 3 4 5 6 Mean SD Tot al bi omass
Paci fic | anprey 2.1 0.1 1.6 2.8 0.9 1.0 1.4 1.0 22 3%
Coho sal non 0.0 0.0 1.7 0.0 0.0 0.5 0.4 0.7 6 1%
Rai nbow t rout 5.9 34.6 21. 4 29.8 19.1 11.2 20. 3 10.9 341 40%
California roach 1.8 3.8 12. 4 71.4 24.0 25.1 23.1 25.6 352 41%
Mosqui t of i sh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0%
Thr eespi ne 2.8 0.0 0.2 0.7 3.8 0.0 1.3 1.6 17 2%
Bl uegi | | 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.1 1 0%
Scul pin 9.9 7.3 17.3 0.2 2.0 3.5 6.7 6.3 %%2 14%

Total biomass cal cul ated from bi onass capt ur ed.
Sreamlength: 22,526 m



S eel head juveniles had a nean length of 84.2 nimFL. (Table 3) . The larger fish
were concentrated at Sations 2 and 3 near the nouth of Chileno Geek. A length
hi stogramindi cates a peak at 70 mmFL (F gure 2) and probably nost young-of -t he-year
were | ess than 100 nm FL.

oho Sal non

Few coho sal non were collected. Four were taken at Sation 3 and one at Sation 6.
The total popul ation was estinmated at 875 fish, and the observed bi omass was 6 kg (0. 4
kg/ha). The nean fork | ength was 90. 8 rm

QG her Speci es

Galifornia roach were the nost abundant species (111, 290), but barely exceeded
st eel head i n observed bi onass (352 kg; 23.1 kg/ha). Fork lengths ranged from28 to 113
mm and averaged 58.8 mm

Thr eespi ne sti ckl eback, another common nongane species, were found prinarily at
Sations 1 and 5. Total popul ation was estinated at 34, 627 but observed bi omass was
only 17 kg (1.3 kg/ha). Fork lengths ranged from29 to 52 nm(nean = 38.0 mm) .

Scul pin were found throughout the stream but popul ati ons were concentrated at
stations in lower reaches. Athough fourth in nunbers (11, 983), they were third in
observed bi omass (115 kg; 6.7 kg/ha). Fork lengths ranged from52 to 153 nm wth a nean
of 99.0 nMm

Pacific lanprey occurred at every station. The total popul ation was estinated at
8, 784 amrmocoet es and observed bi omass was 22 kg (1.4 kg/ha). Lengths ranged from59 to
135 iTm with a nean of 101.1 mm

nly one nosquitofish and one bluegill were collected, both at Sation 1in the
area just above tidewater. They are not common residents of Vél ker O eek.

WALKER CREEK FLOW 1981 WATER YEAR

Sreamdi scharges were recorded at the USGS Chil eno Quage from et ober 1980 to
Septenber 1981 (Table 4, fromU. S. Geol ogi cal Survey 1982). The DOFG MWD agr eenent
provided for wnter flows of 20 cfs and summer flows of 5 cfs. Wnter flows were as | ow
as 3.1 cfs on January 14. Summer flows averaged 3.18 cfs in June, 4.31 cfs in July, and
4.20 cfs in August. Mnimumdaily flows were 2.2 cfs in June, 3.3 cfsinJuly, and 1.5
cfs in August. Lowflows in wnter woul d adversely affect sal non and st eel head
mgration, spawiing, and egg incubation, and lowflows in both w nter and surmer woul d
adversely affect growth, survival, and total popul ations of juvenile fish.



TABLE 3. F sh Fork Length Report, Vél ker Greek, Marin CGounty, Qctober 1981.

Speci es Total col | ected Sanple size Mean length (mmj Sandard deviation Length range (m)
Pacific | anprey 68 22 101.1 22.2 59-135

ho sal non 5 5 90. 8 — 77-98

Rai nbow t r out 263 263 84.2 25. 6 54- 245

Cal i forni a roach 844 85 58.8 19.2 28-113

Mbsqui t of i sh 1 1 33.0 — —

Thr eespi ne sti ckl eback 224 38 38.0 5.9 29-52

B uegi | | 1 1 66.0 — —

Scul pi n 111 31 99.0 27.6 52-153
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FIGURE 2. Steel head Rainbow Trout Pork Lengths, Wl ker Creek, Marin County, October 1981.



Wl ker Oreek D scharge in Qubic Feet per Second, Water Year Cctober 1980 to Septenber 1981
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DI SCUSSI ON

The observed st eel head popul ati on bi omass of 20.3 kg/ha is simlar to that found in
other coastal streans in California (Table 5). In Wil ker Oeek, Stations 2 through 5
had the best steel head popul ati ons. The rearing habitat index devel oped by Kell ey and
Rei neck (1978) indicated that the population at Station 4 would be poor, but the bi omass
at 29. 8 kg/ha was second highest. The |owest biomass of steel head was found at Station 1
(5.9 kg/ha) and Sation 6 (11.2 kg/ha). Sation 1 was in the lower reach. Kelley and
Rei neck (1978) reported that this area had a relatively | ower rearing index val ue until
flows were above about 10 cfs. The streamsection in which Station 6 was | ocated had a
relatively high rearing i ndex value (Kelley and Rei neck 1978) but the steel head
popul ati on here was much | ess than woul d be antici pated. Sunmer flows were higher than
t hey have been before Soul aj ul e Reservoir was conpl eted, and water tenperatures were
suitable. The area does have unstable soils and has been overgrazed. A notorcycle club
has trails on hills draining into the streamand there is an abandoned mercury nine in
the drai nage above this site. Construction of Soul ajul e Reservoir may al so have added
to sedinent deposition in this area. These factors or a conbi nation nay account for the
| ow sal nonid nunbers in this area.

The coho sal non snmolts stocked in April 1979, should have returned as adults during
the winter of 1980-81, spawned, and the resulting progeny woul d appear in this survey.
Because of the | ow nunbers found, the 1979 stocking was a failure. The 1980 stocking
experienced high nortalities when planted because of high water tenperatures and poor
condition of the fish. Future plants should be nmade i n March, when water tenperatures
are lower and survival would be inproved.

Conpari sons of sal monid popul ations with previous studies indicate substanti al
i mprovenents resulting fromflows rel eased from Soul aj ul e Reservoir. In the area of
Sation 3, Kelley (1976) found 2,258 sal nonids/ha; this study found 3, 694 sal noni ds/ ha.
Near Station 4, Kelley (1976) found 1,880 sal nonids/ha; this study found 4, 377
sal noni ds/ha. Al though these figures are encouraging, the estimated total of 37, 631
salnonids in V@l ker Greek is far bel ow the 244,000 fish expected by Kelley (1976) .
Several years of the present flows, regul ar stocking of coho sal non by DFG and
vegetation plantings in riparian areas are needed to inprove habitat and increase the
sal noni d popul ati on.

California roach, a conmon mnnow in coastal streans, were the nost abundant
speci es. Roach are adaptable and are able to survive under unfavorable conditions; these
factors account for its w despread distribution (Myle 1976). They feed on fil anent ous
al gae and do not conpete with salnonids. Roach were also found to be one of the nost
abundant species collected in the Big Sul phur Oeek drai nage, Sonona County (Price and
Geary 1979).

The scul pi n popul ati on of Wl ker Oeek is al so conparable to B g Sul phur O eek.
Sculpin's main food is aquatic insects, but they will eat snall fish, including young
sal non and steel head. These speci es have adapted over a consi derabl e evol uti onary
period, however, so it is not believed that sculpin will be detrinmental to the nore
desi rabl e sal noni ds.

Thr eespi ne stickl eback, the third most common species in Wl ker Oreek, were
concentrated at two |ocations: Station 1 near the upper limts of tidewater, and
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TABLE 5. Juvenile Seel head Popul ati on Biomass in Galifornia Sreans.

Esti mat ed Observed
Sream Date ! Bi omass gtrrigm TDatee,S Bi omass
(kg/ ha) yp (kg/ ha)
North Fork Caspar Q eek B g Sul phur Qeek
Mendoci no Gounty Sonona Gount 'y
Qctober 1967 14.6 June-Jul'y 1976
Qct ober 1968 14.4 gream iype % 15-2
ream Type :
Cct ober 19239 11.3 S ream Type 3 85
Godwood O eek S ream Type 4 3.5
Hunbol dt  Gount y SreamType 5 4.1
July 1967 5.7
July 1968 4.9 Little Sul phur Q eek
July 1969 4.1 Sonona Gount 'y
Burmer Lake O eek? Jul y- August 1976
Del Norte Gounty S ream Type 2 11.1
Sept enber 1967 39.6 Sream Type 3 29.1
Sept enber 1968 31.5
Sept enber 1969 48.3 North Branch Little Sul phur QO eek
Little North Fork Noyo R ver Sononma Qounty
Mendoci no Gount y July 1976
Qct ober 1966 3.7 Sream Type 2 39.1
Cct ober 1968 1.7
Qctober 1969 2.1 Squgf)v Oreeléb t
Sout h Fork Caspar O eek nona tount y
Mendoci no Gounty Jusltyr e{gar; 6Type 5 92. 2
June 1967 22.1 S reamType 3 23: >
Gt ober 1967 9.5
Cct ober 1968 14.9 Sonona Gount 'y
June 1969 23.1 June 1976
ot ober 1969 22.3 Sream Type 2 47.0
South Fork Yager Qeek
Hunbol dt  Count y A des:)ngn:ela)unt y
ﬁ“ugust Egg 2197'% Jul y- August 1976
gus ' Sream Type 2 40.8
August 1969 36.1

! Data fromBurns (1971, 1972)
2 Includes both steel head and coast cutthroat trout, Salmo clarki.

® Data on Sonoma County streams by Price and Geary (1979) . Stream Type is based on
wat ershed characteristics. Stream Type 1. agricultural; Stream Type 2: chaparral;
Stream Type 3. forest; Stream Type 4. gravel bar; Stream Type 5. affected by
natural geothermal activity.
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Station 5 near the Synanon ranch headquarters. Stickl eback prefer areas of | ow
velocity, with aquatic vegetation for cover (Myle 1976) . These factors were found in
both stations where stickl eback were abundant. At Station 5, surface water
tenperature was the highest recorded (17.5°C). Stations 1 and 5 were the sites with
the fewest nunbers of steel head juveniles, although those steelhead at Station 5 were
quite large, resulting in a suitable bi omass density.

Al Pacific lanprey collected were amocoetes, and were fairly evenly distributed
throughout the stream Wth an estimated popul ation of 8, 784, lanprey were 5th in
total nunbers and 4th in total bionass. A survey of B g Sul phur O eek, Sonoma County,
reported 3, 632 |anprey ammocoetes (2 kg/ha) in 32,779 mof stream(Price and Geary
1979). Lanprey conprised only 1%of the total nunber of fish collected. The |anprey
popul ati on of Wl ker Oreek is considerably higher than in B g Sul phur Oreek. Length
distributions were sinmlar.

The fish popul ations shoul d be consi dered as being | ess than what woul d have
devel oped if flows had been mai ntai ned as provided in the DFG MAD agreenent. The
| ack of conpliance has been recogni zed and MMAD has revi sed operational procedures so
that the required flows will be naintained as specified in the agreenent.

CONCLUSI ONS AND RECOMVENDATI ONS

The fish popul ati on of V&l ker Oreek is typical of California coastal streans.
Juveni | e steel head are increasing i n abundance, particularly when conpared with the
pre-project popul ations. Coho salnon should increase if a run is established by snolt
stocking as contenpl ated by the MMND- DFG agreenent. Both species should increase if
favorabl e summer flows rel eased in 1981 can be conti nued.

The fol | owi ng recommendati ons are warranted by the study results:

1. The sane locations should be nonitored in Cctober each year to assess
the effects of streanflow releases in VWl ker Oeek and the results of
stream nanagenent. This would provide an index of trends in the fish
popul ati ons. To devel op nore accurate estinates of the total popul ation
and bi omass, additional stations should be sanpl ed.

2. Coho salnon snolts should be stocked to establish this species in the

streamas contenpl ated i n the DFG MAWD agreenent of August 24, 1976.
These fish shoul d be stocked in March.

3. R parian areas should be planted as stated in the application of the
Marin Municipal Water District for a grant under the Davis-Q unsky Act.

4. FErosion and stream sedi nentati on control neasures should be inplemented in
the V&l ker O eek drai nage.

5. Hows at the Chileno Quage should be closely nonitored for conpliance
wth the DFG MMAD agr eenent .
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