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Summary of work for the Spring Semester 1968 at Bolinas Marine
Station, College of Karin, California,
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DN RCCUCTION:

Pine Gulch Creek is lecated in the North-West corner of
fcinas Legoon. 1t wes found to be an area thst could be -
rich mob only in Tish but in other snimals znd plants as
well., This is one o7 the . reas in the Lagoon where much nore
resesrch can be done. A totel cf five species of {ish, according
to Mr. Stetson's report, were found in this area. The
potential of finding more species of fish there is clear.
This arez has both a fresh water and a salt water enviroment,
Many salt water and fresh water animals and plants probably
live there and have become adapted to the semi-salt and
fresh water enviggment, This, it seems to me, is one of the
most interesting places to study ecology in Bolinas Lagoon,

The list of fishes recorved in this area were:

1. Pacific Staghorn Sculpin

2. Topsmeld

3. Arrow goby

AR -Rainbow Trout

5. Stripeo ﬁass

fcecording to Mr. Stetson's report it was the first time

Roccus $axatilis (Striped Bass) was found in the lagoon.

It is our intention, ¥Mr, Jim Smith and myself, to confirm

tne findings of Mr. Stetson., In our report we will try wo
pive an accurate Qg}:rigtion of Pine Gulch Creek anc aeteraine
what species of Tisn live bhers, we expect to Zian & Voo,

of Iishy salb, divesh and Lossibly Tiso tnav nave Goveloged
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sls0 try to determine; the changes of salinity of the water.
in Pine Culch Creek as one progresses upstream; the areas in
vwhich the different species of fish live; and the validity of
siyr, Stetson's hypothesis that Pine Gulch Creek is 2 good loca-
tion for adolescent fish to live and grow up. It is qur

intention to use much photographic data., We will uwse color
and black-white photos in our report so the reader can see

the species of fish. We will include a taxonomical classifi-
cation of all fish caught. Pictures of the banks and general
area in which the fish were caught will also be taken. The

report will be presented in a basic manner so that even
L SRS

people from Kansas will have a good | >ine_Gulch Creek,
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PROCHLDEE

Mr, Jim Smith and myself first formulsted the: cuestions

this survey was to answer.

1. What species of fish inhabit Pine Gulch Creek and wher

are they located?

2. #What is the change in salinity as one progresses up the

creek?

3. Is this a good area for adolescent fish 7
7

Mr. Jim Smith and wmrself then went about this survey

By sebting up stations in Pine Uulch Creek. Ihgpwere

located at an even distances from each other to insure

an accurate coWerage o the creek. The stationfranged from

the mouth of the creek to the bridge. There were a total of

nine station. We wenu about periodically seining at each

station usually starting at the mouth of the creek and

working upstream to the next statioﬂyi The fish caught were

counted and sample fish from each specie was taken back to

the lak for classificstion znd photographing. Many were kept

alive or preserved so that future siudents couvld observe them,

The renort also contains all relative data as follows:

Seine station

Date of seine

Time of seine

Tice-gate, ete.

No. of selne hauls

Water temp. at seine staltions
water clearity

Soine size & mesn slge

9.
10,
1l.
12,
13.
i4.

15.

Water depth

Total No. of species
Total No. of fish

Air temp. at station
Wind speed & direciion
Cloud cover

Supstrate composition
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Sliei LGN L

etaoicn: 4t bhe mouth of Pine Uuicn Creck

Lentu: 6 o 12 inches

wWiagth:s 20 feeh

Bunks: Salt marsh- Salicornia,Spartine;lisvichils
Sslinity: 2 to 1 C/C00 Bottone zravel and pebsles

Wobe: Many Lepuoccouius AIMatus,
c o e

whension Station 4 1

Locebion: At the mouth of Pine Gulch Creex
Depin: & inches Mex.

Width: 10 feet

Salinity: 2 to 1 0/00

Note: Many Leptocoitus armatus

Bottom: Pebbles

Stationft 2
Location: 200 feet upstream of station 1
Depth: § inches to 6 feet at bend.
Widsh: 12 to 14 feet
Salinity: Range .4 to 1 0/00
Nota: ESalinity higher at bend
sany ucptocottus, some sticklebacks
’“"bow;

New growth of bottom seaweed
(Ulva 7)

Station 1 through 5

M I-.- B
i 1‘_“ |:|-r_1;._ i,
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15D yards wystream
Deptn: 9inches to 3 feet
Bottom: Mud
Widthy range 12 ko 7 feet
Note: Many “origgec Bass caught in
deep hole at bend. #
deep undercut #

Undarcut areas sheltered many fish,
CObservation: A frog esceped my capture
Via undercut hench.




ect

2 Te
Width: G feet to 6 feet
bottom: Mud and gravel
Banks: Both undercut
Salinity: 1 %o
Note: A very productive station

Sculpin,Trput,Sticklebacks
and Stripped bass,

Station # &

Location: Beginning of tree grove

Depth: Few inches to a foot or two

Width: Stream bed measures 9 feet

Banks: Undercut in spotsjtrees

Salinity: Fresh

Kote: Beginming To catch large
nmumbers of trout and
sticklebacks.

Station # 6

tpcation: Beyohd tree grove, just pass

fence,
Depth: Varied
Width: 9 feet
Banks: Cofered with grass
Note: CGrass growing in creek

Seimning difficult, Trout area, €SP in grass

Salinltyxfﬁi%%




Zuaniond

[ S S S P,

Location: 10C Yds. ugstream of station 76
Lepth: gaallow
iidbh: Very narrow 5 feet , Water level
sanks: CGrass growing on boih sides
Bottom: gravel and silt
Salinity: Fresh,
Note: Plywood board found here at
bottom, good area bereith the
board for insect and crayfish.

Station # 8

Location: 300 feet downstream of bridge.
Depth: Shalow, 6 inches
Width: At water level 5 feet approx.
Banks: Gravel
Bottom: gravel with silt,
Note: Easy to work, ge tle sloping banks
Trout and VENUS ROACH area

Station jf 9

Location: At the brid ge.

Lepth: shallow 6 inches

Widhh « 25 feet

Banks: none

Bottom: Gravel

Note: Very good area for
Trout and Yenus roaches
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o~
species which were collecteu by the sei@ng process which

SPrGTed e 7 TSH GacCRET

The following list of fish was compiled from the fish

M

Jim Smith and I used in Pire Gulch Creek, This wes done

From March 1968 to May 196,

1.
2.
3.
4e
5a
6.
7.

B.

Hesvoroleucas yenustus ... Venus Roach (Eddy)

Casterosteus aculeatus .... Three Spined Stickleback (Clemens) (Barnhart )
Salmo Gzai;x:_d_r;eri +=+e Rainbow trout (Mijier) (Cannon) (Barnhart)

Cottus asper .... Fresh water sculpin ( Eddy)

Leptocottus armatus ... Staghorn Sculpin (Roedel) (Lights)

Roccus saxatilis ... Stripped bass (Foedel) (Miller)

Clevelandia ios .... Arrow goby (Roedel)

Atherinops affinis..., Topsmelt (Roedel)

Othar animal collected in the area.

2

Orcorectes astacus .... Crayfish (Ward =znd Whipplels)

—— e

Plants found in this area,

e .
Spartina 47, Tord Crass (Dawson}
PR =
—- . 4 st ?3':'/1: X .
Listichlis 7. . Salt Grass (uewson)

. . ‘\!""‘i";“a“. . . e

Sglicornia ..i. Pickle Weed {Bawson)
SO

Salix spp..... Willows

—_——

Airus rubra ,,, Rea Aliders
Sp————

[
i"“;_wﬁ

P T N g Lo
 POLYZOraly Uunchs see. Duckweed

9

£
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Phyium CRORDATA

Sub~-phylum VERTEBRATA

Cléss OSTRICHTEYFS (Bony Fishes)

Order PERCI¥YORMES (PERCOMORPHI: ACANTHOPTFRYGII)
Family COTTIDAE (sculpins)

Genus LEPTOCOTTUS

Species ARMATUS ( Pacific Staghorn Sculpin)

. W _Tilﬂ%’_l-:'ﬁm \

74-‘."-.-»'!‘




LEPTOCOTTUS ARMATUS

Staghorn Sulpin

RELATIONSHIP: A member of the sculpin family, Cottidae, which
includea almost one-venth of Cialifornia's marine fishes. Excepting
this species and the csbezone, scuipins are small fishes of no
commercial importance. Some of them are very abundant in tide pools.
DISTINGUISHING CHARACTERISTICS: The ventral fins with one spine

and four rays ( the spine may be so closely attached to th e

first ray that it can be found only by dissection); the bony
support extending from the lower part of the eye back across

the cheek just under the ssin; the scaleless body; the

lzrge, antler-like soine on the preopercle. Lenght (grown)

to zbout a foot., Cclor: B ack, mottlec olive-gray, green or brown;
sidee:brassy, bordered below by yellow; belly white., Sviny

dorsal with a black spot towerd its end; solt dorsal arna anal fins
with gray or green bars; pectoral fins barred with yzilow and tlack.

UEIGN: Alasxa to norther iower califormia. Jommon close

To shore and in bays; enbers Lrackish and werneps fresih water.



ey Jxua

Clase

Order

LANTMAL

CHORDATA

VERTEBRATA

OSTEICHTHYES (Bony Fishes)

PERCISCRMES (Percomorphi, Acanthopterygii)

GOBIIDAE (Gobies)

CLEVELANDIA

I0S (Arrow Goby)




CLEVERLANDIA IOS

-

Arrow Gobie

REEATIONSHIP: A member of the goby family. NOL a commercially im-
portant fish,

DIETINGUICHING CHARACTERISTICS: The vnited ventral fins; the huge
mouth with the maxillary greatly developed,Pelvics united,

forming together with ventral skin folds a laterally cleft adhesive
disk, Scales too small to count. Eyes well developed,fully functionsl .

COLOR: Tsn almost opaaque.



ALnoUon ANTHAL

Phyiom CHORDATS

Sub-phylum VERTEBRATA

Class OSTEICHTHYES (B ony Fishes)
. Order

Family

Genug HESPOROLEUCAS

Specles VENTISTUS
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Yoayiom

Sub-phylum

Class

Order

Germas

Species

ANTMAL

CHORDATA

VERTEBRATA

OSTEICHTHYES (Bony Fishes)

PFRCTFORMEZS (PFRCOMORPHI; ACANTHOPTERYGII)

ATHFRINIDAE (Silversides)

Atherinops

affinis (Topsmelt)




ATHERINOPS AFFINIS
Topsmelt
RELATICNSHIP: Several subspecles are recognized in Californis, including
the San Francisco topsmelt (4. a, affinis), Lay topsmelt ( A.a. littoralis)’

Kelp topsmelt (A.e, cedroscensis), and island topsmelt (4.a. insularum)

DISTINGUISTING CHARACTERISTICS: Tip of btlunt or rounded upper jaw pro jects
very slightly over tip of lower; teeth forked, set in a single

row in the jaws (separating it from the jacksmelt and the grunion;)

front of first dorsal fin about over vent, Length to about 12 inches.
COLOR: @-gray to clear green sbove s becoming silvery below; a bright
silver Sand bordered above with brignt blue or purple extends the lergh

of body.
RAWGE: Noruvhern Oregon scuth into the Gulf of California. A schooling

fisk, often in compzny with Jacksmelt,
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Ciags

Order

Femily

Genus

Specien

ANTHAL

CHOXDATA

VERTEBRATA

OSTEICHIRYES (Bony Fishes)

GASTERCETEIFORMES

GASTEROSTIEDAE

GASTFROSTEUS (Sticklebacks)

ACULikaTUS: (3 spined Stickleback)




GALTROSUEUS ACULFATUS
3 ' Spined Stickleback
—

CHAR»CTERISTICS: The sticklebacks are all small fishes with
slender stream-lined bodies. They are characterized by a series
of free dorsal spines in front of the soft dorsal fin. The pelvic
fins are feduced to heavy spines. Sticklebacks lack scales. Body
rather stout; brownish green above and light below, profusely
gpeckled with black. Sides may be covered by bony plates or may
be naked. Length 4 inches, Fresh water and marine in Northern Hemisphere.
T the U.5. _(%}ecurs along the Pacific &nd Atlantic coasts
and in the coastal streams. (sidelight) The sticklebacks
tuild elaborate nests, The males construct the nest ab-mt the
size of a golf ball penetrated by a tunnel used for the
eggs. The nest is composed of prasses or fiters cemented together
bty a secretion of the male. The male cares for the eggs and
watches after the newly hatchea young, Sticklebacks are noted for
thelr pugnacious héggts avtacking fishes many times their
size who intrude near their nests. They are perdaceous feading

on gmall or minute agquatic animals.



Kingdom ENTRAL
Phylum CHORDATA

Sub-phylum VERTEBRATA

Class CSTEICHTYFS (Bony ¥ishes)
Order CLUPEIFORMES (Isospondyli)

Family SALMONIDAE (Trout, Whitefishes, and Graylings)
Genus SAIMO

Species GATRINERI (Rainbow Trout)
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SALKO GAIRDNERII

Hainbow Taout

RELATICNSHIP: 4 member of the salmon and trout family, Salmonidae.
One of a closely related group of itrouts the natural relati .nships
of wnich have been greatly obscured in the course of fish cultural
cperations, Some individuals run to sea while others appear to
form resident stream populations.

DISTTNGUISHING CHARACTERISTICS: The presence of an adivose fing

the single dorsal fin composed of soft rays; the scaly appendage
above the base of each ventral fin; a patch of terth at the tip
of the tongue but none on the back of the tongue; the

relatively short anal fin with 9 to 12, rarely 13 rays; The white

ining of the mouth. Heaches a maximum weig:at of about 30 pounds.
average fish runs under 10 pounds. COLOR: Bluish on back; sides
anc belly proiusely covered with small spots, on the adolescent
white tiped fins.

LYSTRIBUTION: TFrom Alaska soutn at least to tnie Mexican border,



Azlgaus ANINAL

T CHORDATA

Subephylum VERTEBRATA

Clags OSTIECHTHYES (Bony Fishes)

Grdey PERCTIFORMES (PERC@TORPHI;A‘MTHGPTMI:
Pomi SERRANIDAE (Sea basses)

Gertun ROCCUS

Species SAXATILIS (Striped Bass)
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ROCCUS SAXATILIS

Striped Lass

Rilh TICNSHIP: 4 member of the sea bass family. Serranidae, which
includes the black sea bass and the kelp,sand, and spotted sand
basses. Introduced from the Atlantic coast in 1879,

DISTINGUISHING CHARACTERISTICS: The two dorsal fins; the three spines
in front of the anal fin; the presence of vomerine teeth; the

series of seven or eight horizontal blackish stripes along

the sldes; the pectoral fins not reaching back beyond the tips

of the ¥entrals; the relatively small eve which is much less

than one-third as long as the head. Average y{é t 10 pounds

or less, COLOR: Striped as described above; steel blue to olive-green
above becaming silvery on the sides and belly; everywhere with
brassy refleciions,

DISYRIBUTION: Soutiern Celiforniz to the Calwsbia lever; uncommaon
souva of Honterzy Bay., In the Atlantic Ocean from the Gulf

of 5,. Lawrence to the Gul? of Mexico. Ascends streams to spawn.
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Phylum

Sub-phylum

Class

Order

Family

Genus

Species

(1HORDATA ‘

VeRTEBHRATA

QSTEICHTHYES (Bony Fishes)

PEHCIFORMES (PERCOMORPHI, ACANTHOPTEHYGIT)

COTTIDAE  (Sculpins)

ASPER (Fresh water Sculpin)
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COTI{US ASPY¥R

fresh water Sculpin
RELATIONEHIP: A member of the sculpin family, Cottidae, wWhich includes
almost one-tenth of California's fishes. Excepting this species
and the cabezone, sculpins ar¢ small fishes of no commercial
importance,
DISTINGUISHING CHARACTERISTICS: Grayish olive and mottled;
hlackspbt in posterior mrt of spiny dorsal fin; dorsal fins
confluent; body very prickly. Length up to 12 inches,

DISTRIBUTION: Coastal streams from Ventura county,falifornia to

Alaska.



Kingdom aNGial,

Phy g ARTHAGR A

Sub-phylum

Class CRUSTA;EA

Order DRECAPODA . .;?,Eﬁﬁﬁ
Family

Genus ORCORECTES

Species ASTACUS
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4 stickleback
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CONCLUSIOK:
In conclusion of this survey Mr. Jim Smith and myself found
that eight species of fish live in Pine Gulch Creek.

1. Hesvoraleucas Venustus (Venus Roach)

2. Gasterosteus aculeatus ( three spined Siiallchnnic)
3, Salmo Gairdneri { Rainbow trout) .
4. Cottus asper (Fresh water sculpin)
5. Leptocottus armatus (Staghorn Sculpir
6. Roccus saxatilis (Striped Bass)

7. Glevelandia ios (Arrow goby)

#. Atherinops affinis (Topsmelt)

We also found a specie of crayfish and i:

A1l the fish we caught during the entire survey were adolescent,

We can say cuite safely that Pine Gulch Creek is a good place fcébﬂtj~
for adolescent fish to live and grow up as Mr. Stetson hypothesizedj

As for the location of the different species of fish in Pine

“ulch Creek we cammot say positively that any particular species

: ) i Clon ajf cavmt o N i Y >

was caught in an MQEH particular spot, But we dan say that there

is a general asbudance of certain species in certain areas.

We found thatp}epoqg&&ys armatus could be ceught throughtout
the entire creek that we seined., But bhére is a greaber

abundance of them ab the mouth of the creek then anywhere eise;

Roccus saxatilis (Striped Bass) were found in large numbers

i n t tart of stati . Trovt ( Salmoc gairdnerii
at the dsep hole ( the start of station 3). Trout ( Salmo gﬂ_ffgg_}g)

was found from séation 4 all the way to station 9, but the most

sbundanch areas where gt station 4 and 9 (esp. under the bridge)

Svicklervacks were found in the same areas as the trovis, but
; . _ @)
hed a Lugheraprocability of veing found cark and Veg?ﬁwbcc BOES,

~

:
¢



\{esporaleu‘ﬂv venustus) were only in fresh water ud

rﬂru\/ AT T . -

) P - /
sbove station 7. The resson for this 1s probably thgwenu TOLCLES Al

gwrickly fresh water fish.and o not at any time go to the ocean
ag trout sometimes do, Hcs%,the venus roaches that we calgnt

cane fron beresth the bridge (station 9), As for tne Fresh water

;
sculpin, the arrow goby and tupsmelt, we did not dot @akehiencvgat |
4
to s&y in what area they are likely to be located.

—t

/ Y¢ do think that this project should be comtirued for ik I
/f simpie reason that many ocuestion are pet to be answered. This erea

’

; is aiso very interesting and will provide a very exciting project
R \ for hose who are st ail interested in fish ecology.The excitment J/
of just catching live Tfish is 1 it§elf a rewarding experience.
If wou are one of these person who are interested in teking on anc convlnting
-
this project, Jim and myseif have some suggestion;which will
make it much more effective and direct. We have already given
some idez ag to where some species of fish are, but we did
rnot do much seining in the area between station 7 and £, this
is & place in which much research can be done, but vhe probiem

igs thaw the water is deens and trees line both sides of the bani,

Gur suggestion is taat ycu have 3 people to help you. Using
taw oLaer pecole Lo orive vne Tish down one stresn into uoe

Large seine, n vthis way you would nol have L0 J1ght Gle Geli-

wyber or drees, The seine woula oniy be moved & saory distence

vo ciose iv off, We have observed many large Iisn in onlis aren.



A usful tecnnicue Jor obseyviung and classifying the Iish
is to bring them alive to the lab amd put the fish into the
fresh water tanks, In this way jou can get a much better under-
standing of the fish and its living habits. -
Some of the changes that we have noticed in the simeam during
our study was the change, from a bare uncluttered bottom to a -
very dense growth of algae. The algae growth was a very large{‘?ff?ff%} :
problem, for it not only offered the fish a execellent place
in which to hide but it also w:uld filltngkeine in a dist-
_ance of 20 feet. In the early months of the projccﬁfthe fish
c#ught were much lower in number and in species., The water
outflow in the early months (March ard April) was high and the
stresm would change the bottom profile wevid change almost daily,
During this period we witnessed a lot of bank eqﬁggion. All
along the creek the banks are undercut and periodically cave-
in, Even in the tree groves where the massive root systems
Bive support to the banks there was several places where the
entire bank would be cut away.
This combination of swift water amnd sparse vegation would
keep the fish numbers down., In the last month (May) the size
of the fish have increased as well as the amounts. It was also
during this periodé that we caught the other types of animals,
The crayish and turtle were & welcome change ffom the normal
types that we had been collecting.
On one of my last trips to the stream for a photo recomnaise~
sunce I spotted a very 1argé trout, He must have boen at Lesss
Towz4 inches lomg. I relurned to the lab and picked up the nets

and Petea After several Irultiess attempte to cepture him we



declided o nare him The Pnsmion of Pipe Culch Creek., We hope
that you will rug across him ard have better luck than we dide%

& suggestion that might be helpful is to have a large dip net,
50 that when you have him cornered with the seines 211 you'll
have to do is to scoop him up, We tried to corner him just

using the amall nets and he would blast his way out the bottom.

Good luckl
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