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ABSTRACT

The fish popul ations of Lagunitas Creek and its major
tributaries were surveyed by el ectrofishing twenty-two
30-m sections in August and Septenber 1982. The steel head
rai nbow trout, Salno gairdneri, population was esti mated
at 116,691 fish (observed biomass: 44 kg/ha). Their
mean size was 84.8 mm FL. Few coho sal non, Oncor hynchus
ki sutch, were found (estimated popul ati on was 1,505 fish;
observed biomass: 11 kg/ha). California roach, Lavinia
symmetricus, was second in abundance, (estimated 73, 562
fish; observed biomass: 16 kg/ha). Threespine
stickl eback, Gasterosteus acul eatus, was found throughout
t he drainage (estimted 26,027 fish; observed bionass: 1
kg/ ha). Scul pins, Cottus spp., were fourth in nunbers,
(44,222 fish) but were third in observed biomass (20
kg/ ha). The Pacific |anprey, Lanpetra tridentata,
popul ati on was estimated at 46, 883 anmmpcoet es (observed
bi omass: 7 kg/ha). Carp, Cyprinus carpio, was only 1% of
the estimated fish population (4,116), but was second in
observed biomass (23 kg/ha). Sacranento sucker,

Cat ost onus occidentalis, had an estimated popul ati on of
1,177 fish and an observed density of 9 kg/ha. A few
gol dfi sh, Carassius auratus, and bluegill, Lepoms
macrochirus, were coll ected.

The juvenil e steel head popul ati on was hi gher than that
found in surveys made in 1970 and 1980, and the nean FL
was greater than the nmean FL of juveniles collected in
1979. The hi gher popul ati on was probably due to nore
substantial sumer flow rel eases from Peters Dam (Kent
Lake), favorable w nter and spring runoff, a decrease of
enbeddedness of streanbed cobbl e, and prohibition of
fishing in nost of the drainage. Steel head popul ations in
upper Lagunitas Creek were equivalent to forecasts nade
for a sunmer flow of 3 cfs, but populations in the |ower
areas were greater than
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anticipated. Coho sal non popul ati ons were | ow and stocking
of native strain snolts is recommended. O her
reconmmendati ons i nclude annual nonitoring of the fish
popul ati ons, devel opment of riparian vegetation in areas
where it is |acking, planning for erosion control mneasures
in the watershed, annual clearance of debris jans, and
continuation of the present fishing regul ations.

Specific survey data for each of the 22 stations sanpl ed
are filed by the California Departnment of Fish and Gane,
Regi on 3 Headquarters, 7329 Silverado Trail, Yountville, CA
94599.



- 3-

I NTRODUCTI ON

| rpoundnents of the Lagunitas Creek drai nage began in 1872
wi th construction of Lagunitas Damin the headwaters.
Subsequent danms on the nai nstem were Al pine (1918), Bon Tenpe
(1948), and Peters (1954). Nicasio Damwas constructed on
Ni casio Creek a major tributary in 1961. Al pi ne Dam was
enlarged in 1942, and enl argenent of Peters Dam (Kent Lake) was
conpleted in 1983. The Marin Muinicipal Water District (MWAD)
operates these reservoirs to supply municipal and industrial
needs in eastern Marin County. Peters Dam has the greatest
capacity, followed by N casio, Alpine, Bon Tenpe, and Lagunitas
(Table 1). Water is transported by pipeline fromthe Lagunitas
Creek sources to San Rafael and other urban areas. The
reservoirs elimnated sal nonid spawni ng and nursery areas. Unti
1982, only minimal flow releases were nade fromthose reservoirs
on the mai nstem of Lagunitas Creek. The result has been a
degradation of the coho sal non and steel head trout resources of
this highly productive stream

Construction of an enlarged Peters Dam began in 1979. On
Cctober 1,1979, MWD agreed with the Departnent of Fish and Gane
to provide- minimumflows of 3 cfs in sumer and 10 cfs in
wi nter of normal water years to maintain the sal non and
steel head resources. This agreenent and a water rights
application were reviewed by the State Water Resources Contro
Board. The Board decided to revise conditions relating to al
water rights held by MWD relating to Peters and N casio
reservoirs. Decision 1582 of the Board requires winter flows of
15 cfs, late spring flows of 6 cfs, and |late sunmer flows of 4
cfs in Lagunitas Creek. The Board based their decision on
testinony presented at the hearings, as well as several reports
on the resources of Lagunitas Creek prepared by the biologica
consultant to MWD (Kelley 1978; Kell ey and Rei neck 1978; Kell ey
and Dettman 1980). MWAD contested the Board's decision, but in
May 1982, MMAD began rel eases to naintain summer flows of 3 cfs
in mai nstem Lagunitas Creek as stated by the agreenment with DFG
I n subsequent years, releases have been made according to the
schedul e provided in Decision 1582.

This study was conducted to estinmate the fish popul ati ons of
the drainage as initial information on the effects of the
i mproved flows in 1982.



TABLE 1.

| npoundnents of the Lagunitas Creek Drainage,

TYPE

CONSTRUCTI ON
COVPLETI ON DATE

HEI GHT: n(ft
CAPACI TY: hnt (acre-
feet)

STORAGE ELEVATI ON:
m ft)

SURFACE AREA: ha(ac)

Marin County

Laguni t as Bon Tenpe Al pi ne Kent Ni casio
Earth fill Earth fill Concrete Earth fill Earth fill
1872 1948 1942 1983 1961

15. 3(50) 28.7(94) 42.7(140) 68. 6(225) 35.1(115)

. 481(390) 5.30(4,300)  10.98(8, 900) 40.1(32,700)  28.01(22, 700)
239.1(784) 219.0(718) 197. 0( 646) 122. 0( 400) 50. 3(165)
9. 31(23) 52. 6(130) 84.7(219) 186. 2(460) 351. 8(869)
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STUDY AREA

Lagunitas Creek originates on the north slopes of M.
Tamal pais, Marin County. It flows sone 41 km to discharge
into the southern end of Tomal es Bay near Pt. Reyes
Station. The maxi num nean daily discharge in winter has
ranged from 29 cfs during the 1976 drought to 10,600 cfs in
January 1982. Usually, the winter flow maxi num has been
bet ween 1200 and 3800 cfs. Sumer flows have been
approximtely 3 cfs, with flowless than 1 cfs during the
drought of 1976-77 and in Cctober of sone years. The mgjor
tributaries are Oenma Creek, N casio Creek, Devil's @lch
Creek, and San CGeroninpo Creek. The entire watershed
covers approximately 33,700 ha. Fish popul ations were
assessed in the mai nstem of Lagunitas Creek fromPt. Reyes
Station to just below the junction with San Geroni no Creek,
and in the major tributaries except for N casio Creek
(Figure 1).

Bel ow Peters Dam Lagunitas Creek flows north through a
narrow canyon which is part of Sanuel Taylor State Park. A
coast redwood, Sequoi a senpervirens, and Douglas fir,
Pseudot suga nenziesii, forest is the primary vegetation
type in this area. The riparian zone contains w !l ow,
Salix spp.; red alder, Al nus oregona; bigleaf nmaple, Acer
macr ophi l um Oregon ash, Fraxinus oregona; and California
bay, Unbellularia californica.. Gassland and chaparral are
found in upland areas, particularly on ridges and the drier
sout hwest facing slopes. The State Park has high
recreational use, because of its pleasant environnent and
its proximty to the San Franci sco netropolitan area.

Pi cni cki ng, canping, hiking, sw ming, biking, and jogging
are the major outdoor activities. Before 1982, fishing was
permtted during the summer nonths, but present regul ations
prohibit all angling in Lagunitas Creek and tributaries
above the H ghway 1 bridge at Pt. Reyes Station. Fishing
was restricted to protect juvenile salnon and steel head in
the rearing areas.

Bel ow the northern State Park boundary, the gradient of
Laguni tas Creek declines, and the streamflows through a
narrow val l ey, which broadens as it approaches Tonal es Bay.
Ri parian growth is dense except for areas heavily grazed by
cattle. Conmmon species are alder; wllow bay; buckeye,
Aescul us californica; oak, Quercus spp.; blackberry, Rubus
spp.; poison oak, Rhus diversiloba; and nettle, Utica
California. A mxed evergreen forest replaces the redwod
and fir found inthe Sate Park area. Extensive tracts of grassland are
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found on ridges and drier upland slopes. Although largely in
private ownership, some sections of Lagunitas Creek are within
| ands of the CGolden Gate National Recreation Area. Private

| ands are used primarily for cattle grazing.

The wat ershed of Devil's @ulch Creek is primarily within the
State Park boundaries. The upland areas are vegetated by
grassland and forests of fir and redwood. Bay, alder, and O egon
ash are found along the stream The streamcourse is in a narrow
canyon with a steep gradient. This is the only streamin the
dr ai nage where angling was prohibited for many years prior to
1982.

San CGeroninpb Creek originates in the northern foothills of M.
Tamal pais, and flows through a snall, |inear valley before
joining with Lagunitas Creek just below Peters Dam WI I ow,
al der, bay, and oak are the nmmjor riparian species, and the
upl and areas range from grassl and and chaparral on the south
facing slopes to m xed evergreen forest on the north facing
sl opes. Several snall towns (Wodacre, San Ceroni no, and
Lagunitas) are located in the valley and, urban devel opnent has
spread i nto wooded upl ands. A nmmjor bedrock outcrop occurs on
San Ceroninb Creek just above its junction wth Lagunitas Creek.
Al t hough the stream has forned several |arge pools in the rock
(locally called the "Inkwells"), and salnonids are able to
m grate past this obstruction at nost flows, they have had
difficulties in past years. Roy's Damin San Geronino was al so
a major barrier until 1956, when the Departnent of Fish and Gane
constructed a pool and weir fishway to pass sal non and steel head
during spawning mgrations. Although functioning, the fishway
is of an obsol ete desi gn and degradati on of the channel bel ow
the damhas inpaired the ability of fish to |ocate the fishway.
Several other mnor mgration barriers are caused by road
crossi ngs between San Geroni nb and Wodacr e.

Oema Creek is fed by many snall tributaries from canyons on
Bolinas Ridge. The streamflows in a northwesterly direction
through a narrow valley fornmed by the San Andreas Rift Zone.

The upper watershed is a steep and narrow canyon. The vall ey
and sout hwest facing slopes are primarily grazing pasture.

Nort heast slopes are within the Point Reyes National Seashore,
and are vegetated by an extensive conifer forest. Vegetation
grow h along the streamis dense in areas and consists of

wi |l ow, alder, blackberries, and other typical riparian species.
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Publ i ¢ hi ghways are found al ong San Geroni no, Lagunitas, and
O ena creeks, permtting ready access to the streans.

METHCDS

Twenty-two stations were selected on Lagunitas Creek and nmj or
tributaries (Figure 1). Mst of these stations were at the
sites where sal nonid popul ati ons were assessed in 1970 (Coots
1970) and 1980 (Anderson 1980). Coots (1970) sanpled 30 m
sections, and Anderson (1980) sanpled varying lengths of: stream
section (35-mto 84-m. The 1982 survey used 30-m st udy
sections, with two adj acent stream sections in areas where
sections from53-mto 84-mwere sanpled by Anderson (1980).
Study stations in mainstem Lagunitas Creek were grouped into
| ower (Streamtype 1) and upper (Streamtype 2) sections,
because of differences in gradient, streanbed conposition, and
riparian habitat. Streamtype 1 conprises the area from
G acomni's damupstreamto the State Park boundary (12.4 km
and Streamtype 2 is the area fromthe State Park boundary to
bel ow Kent Dam (6.2 km.

The survey nethod used was the sanme as reported by Price and
Ceary (1979) for fish population estimates of streans in the Big
Sul phur Creek drai nage, Sononma County. Each station consisted
of a 30-m section of stream which was neasured and bl ocked with
6 nm square nesh stop nets. Wthin a given area, the stations
were selected to include representative habitats. For exanple,
if the area had both pools and riffles, the station was
delineated to include each of these habitats in approxi mately
the sane proportion as found in the area. After placenent of
the stop nets, neasurenents were made of tenperature, dissolved
oxygen, conductivity, and pH Al data were recorded on forns
for conputer program analysis. A water sanple was collected for
turbidity analysis in the |aboratory.

Foll ow ng collection of water quality data, a back-pack
el ectrofishing unit (Smth-Root Type 7 or XI) was used to sanple
the fish population. Each pass was made through the station by
begi nning at the downstream net and worki ng upstream The
collected fish were identified, counted, and wei ghts were taken by
volunetric displacenent. Fork length (FL) nmeasurenents were nade
of all steel head and sal non, and of a sanple of the nongane
speci es. A second pass was rmade with approxi mately the same
effort as the first pass. |If the total nunber of fish taken on
t he second pass exceeded the maxi num necessary for estimating the
popul ation within 10% w th a 95% confidence interval, a third pass
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was made. The popul ati on of each species was estinmated by one
of three methods: (i) summing the totals of the passes, (ii)
the nmet hod of Seber and LeCren (1967) for two-pass stations, or
(iii1) the Leslie nethod (R cker 1975) for three-pass stations.

After conpletion of electrofishing, streamw dt hs and dept hs
were neasured to characterize the streamhabitat. Wdth
measurenments were made perpendicular to the flow at each 3 m
along the length of the station. At each width transect, the
stream dept h was nmeasured at the quarter, half, and three-
quarter points. Fish cover, streanflow, streanbed conposition
the pool-riffle-run ratio, and the canopy were estinmated.
Streanfl ow nmeasurenents at the stations were made with Gurl ey
pygny nmeters or a Marsh-MBirney direct reading nmeter. Station
el evations were determ ned with USGS topographi c nmaps. Photos
were taken to record each station with 35 mm slides.

A nore detail ed description of the sanpling nmethodology is
presented by Price and Geary (1979).
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RESULTS AND DI SCUSSI ON

In addition to steel head and coho sal non, the Lagunitas O eek
drai nage was found to contain Pacific |anprey, California roach,
t hr eespi ne sti ckl eback, scul pin, carp, goldfish, and Sacranento
sucker. Al except carp and gol dfi sh are conmon residents of
coastal streans. These two species were found in the sl ower
fl ow ng section bel ow N casi o Reservoir, and probably entered the
streamwi th spillway overflows. Largenouth bass, M cropterus
sal noi des, are found in the reservoirs and have been collected in
the I ower area, but were not taken in this survey. Scul pin were
difficult toidentify and this group was not separated by species.

Estimates of the total popul ation and bi onass for each species in
t he drai nage are shown (Tables 2, 3). The steel head popul ati on was
hi ghest (116,691), followed by roach (73,562), |anprey (46, 883),
scul pin (44, 222), and stickl eback (26,027). Al though carp were
only 1% of the total fish population (4,116), they were second in
observed bi omass (23 kg/ ha) because they were nostly larger fish.
(oserved st eel head bi onmass was the highest (44 kg/ ha), foll owed by
scul pin (20 kg/ ha), sucker (19 kg/ha), and roach (16 kg/ ha).
Lanprey, although high in total nunbers, were relatively lowin
bi omass (7 kg/ ha)

Conpari sons of the observed popul ati on of sal monids with previous
studi es indicate an increasing popul ati on of steel head and vari abl e
popul ati ons of coho salnon (Table 4). The inproved popul ati ons of
steel head are believed due to the flow rel eases from Peters Dam
favorabl e winter and spring runoff,a decrease of enbeddedness of
streanbed cobbl e (Hecht 1983), and prohibition of fishing in the
stream above the H ghway 1 crossing near Pt. Reyes Station. The
| ow val ues for coho salnon in 1982 are believed due to a | ow
popul ati on of adult spawners and di sruption of spawning by a major
stormwhi ch occurred in early January 1982. Record precipitation
occurred in a 24-hour period and resulted in extrenely high flows
in the streans of the Lagunitas drai nage. The peak flow at the U.
S. Ceol ogi cal Survey gauge in |ower Lagunitas Creek was estinmated
at 22,000 cfs on January 4, 1982 (Hecht 1983). The | ow coho
popul ation could al so be an artifact of sanpling. Electrofishing is
| ess effective in deep pools, which are the preferred habitat of
coho salnmon. This could produce an underestinmati on of the coho
sal non popul ati on.

Mean fork lengths of fish species collected in the Lagunitas
drai nage are shown (Table 5). Al |anpreys were ammocoetes with a
mean FL of 108.4 mm Coho salnon (x FL = 77.3 mm) and st eel head
rainbow trout (X FL = 81.6 nm) were primarily juveniles.



TABLE 2. Fish Populations in the Lagunitas Creek Drainage,

Marin County, 1982.

St ream popul ati on esti mate

Dr ai nage Length: 43,500m

Speci es Lagunitas Creek Devil's Qulch San Geroni np dem Per cent
Cr eek Cr eek Cr eek Tot al
Paci fic | anprey 40, 469 0 4,420 1,994 46, 883 15
Coho sal non 447 635 423 0 1, 505 0
St eel head trout 36, 336 7,635 17,420 55,300 316, 69 37
Gol dfi sh 138 0 0 0 13213 0
Carp 4,116 0 0 0 4,116 1
California roach 37,062 0 15, 230 21, 270 73, 562 23
Sacranment o sucker 1,177 0 0 0 1,177 0
Thr eespi ne sti ckl eback 7,781 0 526 17, 720 26, 027 8
Bl uegi l'i 0 0 0 222 222 0
Scul pi n 19, 322 3, 869 1, 700 19, 321 44,222 14

TOTAL

314, 543
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TABLE 3. (oserved Fish Biomass Densities in the Lagunitas Creek Drainage,
County, 1982 Drai nage Length: 43,500 m
Bi omass density in kg/ha
Speci es Laguni t as Devil ' s San Ceroninb O emn kg
Creek Gul ch Creek Creek Creek
Paci fic | anprey 10 0 4 1 164
Coho sal non 0 3 1 0 10
St eel head trout 27 50 59 94 802
Gol dfi sh 1 0 0 0 24
Carp 42 0 0 0 1,031
California roach 8 0 37 36 316
Sacranment o sucker 34 0 0 0 413
Thr eespi ne sti ckl eback 0 0 0 4 22
Bl uegi | i 0 0 0 1 3
Scul pi n 21 17 10 40 381
TOTAL 3,166
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TABLE 4. Conparison of Juvenile Coho Sal non and Steel head
Popul ati ons, Lagunitas Creek Drainage, Marin County, 1982.

(bserved nunber of fish per 30m

St ream st ati on 1970 1980 1982°
Lagunitas 1, 2 (Gallagher Ranch)

Coho sal non 0 0 0

St eel head 19 77 13
Lagunitas 3, 4 (Zanardi Ranch)

Coho sal non 0 1 0

St eel head 0 13 35
Lagunitas 5, 6 (Jewell)

Coho sal non 0 5 3

St eel head 91 13 37
Lagunitas 7, 8 (Taylor Corral)

Coho sal non -- 24 1

St eel head -- 54 69
Lagunitas 9 (Canpground Bridge )

Coho sal non 0 0 0

St eel head 32 74 72
Lagunitas 10, 11 (lrving Bridge)

Coho sal non 0 8 0

St eel - head 74 23 31
Lagunitas 12 (Shafer Bridge)

Coho sal non -- - - 0

St eel head -- - - 53
Devils Gulch 13 (“ nile upstream

Coho sal non -- - - 10

St eel head -- -- 56
Devils Gulch 14, 15 (1 mile upstream

Coho sal non 78 42 3

St eel head 24 86 61
San CGeronim 16, 17 (Lagunitas)

Coho sal non 0 19 4

St eel head 47 63 35
San Geroninmp 18, 19 (San Geroni no)

Coho sal non 0 12 0

St eel head 47 11 35
San CGeronimo 20 (Wodacre)

Coho sal non 17 90 1

St eel head 25 74 27
Oema Creek 21 (O emn)

Coho sal non 0 0 0

St eel head 22 17 40

O ema Creek 22 (Stewart Ranch)

Coho sal non 0 19 0

St eel head 1 121 197
TOTALS

Coho sal non 95 220 22

St eel head 382 626 861

Conbi ned 477 846 883
MEAN

Coho sal non 8.6 18. 3 1.6

St eel head 34. 7 52.2 61.5

Conbi ned 43. 4 70.5 63.0
Sanmpling sites 11 12 14

1To be conparable with the data for 1970 and 1980, the val ues
reported are for fish collected on two passes through each station.



TABLE 5. Stream Fish Length Report, Lagunitas Creek Drainage, Marin County, 1982. Entire Drainage!

Speci es Tot al Sanpl e Mean St andar d Lengt h range
collected size for | ength devi ation (mm
l enat h ( nm

Paci fic | anprey 1232 59 108. 17.1 55-132
Coho sal non 30 30 7. 6.9 62-91
St eel head trout 1394 1394 81. 24. 2 51- 283
Gol df i sh? 2 2 2009. - 204- 214
Carp 53 31 249. 15.2 219- 288
California roach 686 356 72. 27. 3 16- 136
Sacranment o sucker 16 16 292. 89.7 173- 500
Thr eespi ne sti ckl eback 205 87 38. 5.8 21-51
Bl uegi | |2 1 1 90. - 90
Scul pin 535 387 86. 32.9 32-190

! Drainage I ength = 43,500 m

2 Less than seven observations,

only the mean was conput ed.
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Goldfish (x FL = 209.0 mm), carp (x FL = 249.5 nmm) and suckers
(x FL = 292.9 mm were adults. Oher nongane species were roach
(X FL = 72.7 mm, stickleback (X FL = 38.0) and sculpin (X FL =
86.0 mMm) which ranged fromjuveniles to adults. The one

bl uegill taken was 90 nmm FL.

Lagunitas Creek

St eel head rai nbow trout were found throughout the stream but
t he popul ati on was higher in the upper reaches. The total
popul ati on of steel head was 36,336 fish, wth an observed
bi omass of 27 kg/ha (Table 6, 7). Pacific |anprey were extrenely
comon, being highest in nunbers (40,469 fish), although fifth
in observed biomass (10 kg/ha). They were nobst abundant in the
| ower section of the stream Coho sal non were next to |lowest in
nunbers (447 fish), and were found primarily near the northern
State Park boundary. Anderson (1980) reported nost coho sal non
near the nouth of Devil's @il ch Creek, but only one was found in
this area. Carp provided the greatest bionmass of any species in
the stream (estimted 4,116 fish; observed bi omass: 42 kg/ha).
They were found only at Stations 1 and 2 near Gall agher's Ranch.
Suckers were collected primarily at Station 10 in the upper
section, near Irving Bridge. Roach and threespine stickl eback
wer e taken throughout the stream w th highest concentration at
Stations 3 and 4 near Zanardi's Ranch. Scul pin were comon
residents at all stations sanpl ed.

The nean FL of juvenile steel head was 84.8 nm (Table 8). They
were larger in 1982 than in 1979. Kelley and Dettnman (1980)
reported the nean FL of the 1979 juveniles as 66 mm and note
that the 1979 juvenil e steel head popul ati on was infl uenced by
pl anti ng of 30,000 fingerlings fromthe DFG Mad Ri ver Hatchery
on July 3. These fish, which conprised nost of those sanpled in
1979, were of a small size and may not have been adapted to
Lagunitas Creek as well as the natural popul ation present there
in 1982.. The nean flow in sunmer 1979, was approxinately 1 cfs
|l ess than the flowin 1982. Mst of the 1982 steel head were
| ess than 100 mm FL (Figure 2).

Kell ey and Dettman (1980) forecasted the juvenile steel head
popul ation in Lagunitas Creek at various flows. For the section
from San Geronino Creek to Jewel (5,907 m, they estimted that
there would be 17,173 fish at a flow of 3 cfs.



TABLE 6. Fish Popul ations in M nstem Lagunitas Creek,

1982. Streamlengths: Stream Type 1, 12,400 m Stream Type 2, 6,200 m

Marin County,

Speci es Stream type popul ati on estinmates

1 2 Mean SD Tot al Per ce
Paci fic | anprey 36, 984 3,485 20, 234 16, 749 40, 469 28
Coho sal non 413 34 224 189 447 0
St eel head trout 18, 679 17, 657 18, 168 511 36, 336 25
Gol dfi sh 138 0 69 69 138 0
Carp 4,116 0 2,058 2,058 4,116 3
California roach 32,908 4,154 18, 531 14, 377 37,062 25
Sacranment o sucker 786 391 588 197 1,177 1
Three spine stickl eback 6, 545 1, 236 3,891 2, 655 7,781 5
Scul pin 13, 533 5, 799 9, 666 3, 867 19, 332 13
TOTAL 146, 858 -



TABLE 7. (Observed Fish Biomass Densities in the Lagunitas Creek Drainage,
Marin County, 1982. Stream Length: Stream Type 1, 12,400 m Stream Type 2,

6,200 m
Stream type densities in kg/ha Tot al
Speci es 1 2 Mean SD kqg Per cent
Paci fic Lanprey 18 2 10 8 147 7
Coho sal npn 1 0 0 0 4 0
St eel head trout 22 32 27 5 259 12
ol df i sh 3 0 1 1 24 1
Carp 84 0 42 42 1031 47
Cali forni a Roach 12 4 8 4 92 4
Sacr anent o Sucker 56 13 34 22 413 19
Thr espi ne 1 0 0 0 5 0
sti ckl eback
Scul pi n 18 24 21 3 209 10

TOTAL 2,185



TABLE 8. Stream Fi sh Length Report,

Laguni tas Creek!

Laguni tas Creek Drai nage,

Marin County, 1982.

Speci es Tot al Sanpl e size Mean St andar d Lengt h

col l ected for length I ength devi ati on range

(M (M
Pacific | anprey 615 40 109.1 16. 8 65- 130
Coho sal non 7 7 86. 7 2.2 84-91
St eel head trout 684 684 84. 8 19.3 57-241
Gol df i sh? 2 2 209.0 - - 204- 219
Carp 53 31 249.5 15.2 219- 288
California roach 377 167 63.9 30.4 19-131
Sacr ament o sucker 16 16 292.9 89.7 173- 300
Thr eespi ne sti ckl ebacK 115 58 36.8 5.6 21- 46
Scul pi n 342 220 93.0 37.5 32-190

! Streamlength = 18,600 m
2 Less than seven observations,

only the nean was conput ed.
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The present study findings closely agree with this figure. 1In
the 6,200 mfromthe State Park boundary near Jewel to just

bel ow Peters Dam (Streamtype 2), the estimted population is
17,657 young steel head. For the |ower section of Lagunitas
Creek, Kelley and Dettman (1980) forecast 4,169 fish from Jewel
to Nicasio Creek (5,771 m. The present study estimated 18,679
fish in a larger area (State Park boundary to G acom ni's Dam
12,400 m). This amounts to approximtely tw ce the production
(1.51 fish/nm) of that anticipated by Kelley and Dettrman (.72
fish/m. Their prediction was to be valid only if substrate
conditions remai ned the sane. Data devel oped in other studies
(Hecht 1983) indicate that there has been a decrease of
enbeddedness of streanmbed cobble since 1979. This inprovenent
of habitat would result in a higher juvenile standing crop.

Devil's Gulch Creek

Scul pi n, coho sal non, and steel head were taken in Devil's
@Qul ch Creek (Tables 2, 3). The steel head popul ati on was | ess
than that found in 1980, but substantially greater than the 1970
results (Table 4). The coho sal non popul ati on was substantially
| ower than in 1970 and 1980, but was higher than that found in
any other streamarea during this study. The steel head
popul ati on was estimated at 7,635 fish (observed bi omass: 50
kg/ ha). The coho popul ation was 635 fish (observed bionass: 3
kg/ ha) which woul d be the production of one spawning pair. The
scul pi n popul ati on was estimted at 3,869 fish (observed
bi omass: 17kg/ ha). Coho averaged 72.7 nmm FL, steel head, 74.0 nmm
FL, and sculpin, 71.8 nmFL (Table 9). This is the only stream
in the drai nage where roach were not found.

San Geroni no Creek

Six species were found in San Geronino Creek: |anprey,
coho sal non, steelhead trout, California roach, threespine
sti ckl eback, and scul pin (Tables 2,3). Steel head were hi ghest
in population (17,420) and observed biomass (59 kg/ha).

St eel head popul ati ons were inproved over the 1980 results,
whi ch were superior to the 1970 popul ation (Table 4). Coho
sal nron were fewest in nunmbers of all fish collected

(esti mated popul ation, 423 fish), but had greater observed
bi omass (1 kg/ha) than stickleback (526 fish, 0.1 kg/ha).
The | owest popul ati on of steel head was found at Station 18
near San Geroni no, and was probably due to | ow di ssol ved
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TABLE 9. Stream Fish Length, Report, Lagunitas Creek Drainage, Marin County, 1982.
Devils Gul ch Creek?
Speci es Tot al Sampl e Mean St andar d Length
collected size for | engt h devi ati on range (nm
| engt h (mm)
Coho sal non 15 15 72.7 4.7 62- 80
St eel head trout 173 178 74.0 24. 1 51-253
Scul pin 84 71 71.8 11.9 59-108
Streamlength = 3,300 m
TABLE 10. Stream Fish Length-, Report, Lagunitas Creek Drai nage, Marin County, 1982.
San Geronino Creek!
Tot al Sanpl e Mean Standard Length
Speci es collected size for length devi ation range (nm
| engt h (mm
Paci fic | anprey 608 19 106. 9 17.6 55- 132
Coho sal non 8 8 77.6 4.0 75- 85
St eel head trout 294 294 81.4 35.9 53-283
California roach 227 137 81.3 23.5 16-136
Thr eespi ne sti ckl eback 10 10 37.1 2.8 32-41
Scul pin 30 23 104.5 13.4 95-141
'Streamlength - 7,800 m
TABLE 11. Stream Fish, Length Report, Lagunitas Creek Drai nage, Marin County, 1982.
O ema Creek!
Speci es Tot al Sampl e Mean 1 St andar d Length
collected size for ength (mm deviation range (nm
| enat h
St eel head trout 238 238 78.6 15.3 57-167
California roach 82 52 78.5 13.0 28-115
Thr eespi ne sti ckl eback 80 19 42. 2 5.3 30-51
Bl ueqi I | 1 1 90.0 - - 90
Scul pin 79 73 73.4 25. 4 37-156
!Streamlength = 13,300 m
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oxygen (4.4 ng/1). A debris jam between Stations 18 and 19
cont ai ned slash and other organic materials, deconposition of
whi ch probably reduced the oxygen | evel of the stream
California roach were second in total nunbers (15,230) and in
observed bi omass (37 kg/ha). Roach were found primarily in the
| oner area of the stream and had the highest density of al
tributaries in the Lagunitas .drainage. Lanprey were nore
abundant (4,420 fish; observed biomass: 4 kg/ha) than in other
tributaries to Lagunitas Creek. Neither |anprey, roach, nor
stickl eback were taken in the upper station near Wodacre.

Stickl eback were found only in the two | owernost stations near
Lagunitas, with very |low biomass (0.2 and 0.6 kg/ha). Scul pin
were found t hroughout the stream wth greatest nunbers and
bi omass at the upper station near Wodacre (total 1,700 fish;
observed bi omass: 10 kg/ ha).

Fish lengths of all species neasured (Table 10) are conparable
to other streans in the drai nage.

O ema Creek

O ema Creek had the highest estimated nunbers of young
st eel head (55,300 f-ish; observed biomass: 94 kg/ha) in the
Lagunitas drainage (Tables 2, 3). Nearly half .of the steel head
popul ation estimated in the Lagunitas drainage was in O enn
Creek. The bionmass exceeds the highest |evel reported for a
California stream (92.2 kg/ ha in Squaw Creek, Sonoma County by
Price and CGeary, 1979). However, only two stations were
sanpled, and this small sanple size could have biased the
results. The steel head population is markedly inproved over
that found in 1970 and 1980 (Table 4).

No coho sal non were noted, just as there were none in 1970.
In 1980, however, sonme were found at the upper station near the
Stewart Ranch, and it is possible that they could have been
| ocated this year if a nore extensive sanpling effort were nmade.
Scul pin were second to steel head in biomss (19, 321 fish;
observed bi omass: 40 kg/ha), and had the hi ghest bi omass found
in Lagunitas drainage. The California roach popul ati on was
conparatively high (estimated 21,270 fish; observed bi onass: 36
kg/ ha). Low nunbers of Pacific |anprey were found. One
bluegill was found at the uppernost station. Fish lengths are
reported (Table 11).
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CONCLUSI ON AND RECOMVENDATI ONS

The sal nonid popul ation in Lagunitas Creek has changed since
previ ous surveys. Juvenile steel head are nore abundant than they
were in 1970 and 1980. This is attributed to increased sunmer
flow rel eases from Kent Lake, favorable w nter and spring
runoff, a decrease of enbeddedness of streanbed cobble, and
prohi bition of fishing in nost of the drainage. The coho sal non
popul ati on has declined, probably because of a severe storm
whi ch occurred in early January during the sal nbn spawni ng
period. Extensive novenent of bedl oad material occurred, which
woul d di srupt spawning activities, fill in sone spawni ng areas
wi th sedinents, erode other spawni ng areas, and physically
damage eggs laid in the gravels (Swanston 1980). Although the
stormaffected a | arge area; Marin County experienced the nost
severe inpacts. Steel head, which spawn later in the spring,
escaped the nore damagi ng effects of the stormand were able to
t ake advantage of the habitat provided by the greater than
normal runoff during spring and early sunmmer. Sunmer water
rel eases from Peters Dam added to the habitat during sumrer and
early fall.

The follow ng recommendati ons are nade:

1. An allotnent of 100,000 coho sal non snolts should be stocked
annual ly for each of three consecutive years to restore the
depl et ed sal non popul ation. Preferably, these fish should be
rai sed fromeggs procured in the Lagunitas Creek drainage. This
al l otnent should be in addition to the 40,000 snolts stocked as
mtigation for the N casio Project.

2. The sanpling stations should be nonitored during | ate sumrer
of each year to assess the effects of the new streanfl ow
rel eases in Lagunitas Creek.

3. Measures should be inplenented to control erosion and stream
sedi nentation in the Lagunitas Creek drainage.

4. Sections of Lagunitas Creek without riparian vegetation
shoul d be replanted with alders, wllow bay, and other species
to reduce water tenperatures during the sumer nonths. These
areas should be fenced to restrict access by cattle.
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5. Debris janms should be cleared if they inpede sal nonid

spawning mgrations or if they cause | ow oxygen levels in the
stream

6. The present angling restrictions, prohibiting fishing
in the spawni ng and nursery areas, should continue.
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