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ABSTRACT

The Bodega Mar1ne Life Refuge Area of Special B1o]og.ca7 Signifi-
cance (ASBS) is 1ocated near Bodega Head (38°1°' N LAT, 123°04' W LONG),
approx1mate1y 1.7 miles (2. 8 km) from Lhe town of Bodega Bay in Sonoma
County About 200 acres (77 ha) of water are included a]ong +he 1.8 mile
(2.9 km) stretch of shoreline compr1s1ng the ASBS.

'ABbdéga Head is main1y‘a'granitié-peninsuTa approximaté]y 1.9 miles
(3.1 km) Tong and 0.5 miles (0.8 km) wide. It is connected to the main-
Tand by a dune-covered stretch that marks the San Andreas Fault zone.
The mainland adjacent to Bodega Head is composed- of sandsLone shale,

chert and -conglomerate of the Franc1scan Formation. Bodega Head is ‘cov-

ered pr1mar11J by a coasLai grass]and type community cons1st1ng of po]y-
,pody fern sea pink, Tupine, fiddleneck, Italian ryegrass, bull -thistle
and.miher's Tettuce. The sand dune aréa'supports dense-to-sparse growths
of beégh grass, sea rocket, ice pTaht lupine, coyote bush, mock heather,
béach'strawberry,‘sand verbena and silver beach weed. The climate of
the.Head is_coo? Med?terrénean with cool, wet w1nters and dry, but foggy

- summers.

The water of the Area can be characterized as a coastal water mass
in a trans1t1ona1 zone. The southward-flowing California Current carvies
northern Pacific and Arctic waters to the area. During the fa11 the
nortnward Flowing Davidson Curwenb sweeps the area with warmer water of
1ower salinity. Mean surface water temperatures usuaily vary between
57:6°F nd 46.4°F (14.2° and 8. 8°C) Salinities typ1ca11y range “around
33 to 34%00. Water trarsparency is generally low WTLh 3 to 7 feet {1

to 2 n) verp1cai st1b111uy due to the_xntense wave and swell cond1uwons.,.,

Three—.ourths of the waves enter the Area from the northwest with heights

in excess of 23 fi. (7m) aur1ng periods. of winter storm activity.

-ii-1.




The intertidal zone is composed largely of granitic rock bisected
by a number of deep and sﬁeer-wa]]nd surge channels.. 'Oh the extreme north-
ern end of the ASBS, the beach is composed of fine sand and, near the
‘southern portion of the Area, a prominent cove existis with a coarse sand
beach. Due to the diversity of intertidal-habitat types, a rich fauna
and algal flora characterize the ASBS.. Conspicuous in the area are the
starfish—musSé]«barhacie‘aééemblage and the surf grasses, Phg11ospad1x
Spp. : ‘

Subtidél]yt granitic rock accounts for an estimated 80 pércent'of
the substrate in the entire Area. Unstable homogenous. sandy areas and
sand-filled channels account for the remaining 20 percent of the subt1da1
substrate. Except for: surge channeis the bottom topography is fairlty
_unifurm near Horseshoé Cove-but much.mqre rugged in the northern portion.

"In watersless ‘than about 23 ft. (?m) deep, algae and vascular marine

plants are the dominant compeu1bors for the rocky substrate. . In deeper ... .

waters, encrusting coralline algae covers Targe areas of the granitic
rock. An extensive: spec1es 1ist is conta1ned in bhe append1v Marine

mamma1s and b1rds that inhabit or : lrequent bhe area are also discussed..

The prime use of the Area is Tor. scientific study 1n1u,abed largely .
out of the Bodega~ Marxne Lanoraborv of the University of California.

Numerous Tield courses and special studies are carried out in tne area.

Some rerreat1ona: seashoro act1v1:1es undououodlv resuit fr "om v:s1bors

to adjacent pub11c areas.

Water quality bﬁreats to the Area are ccns1deved minimal at this
+ime " Large spillage of patroieum either in shipping corridors of Tshore
of the ASBS or within Bodega Bay could cause serious problems. Animal
grazing on the coasta] mounta1ns also cou1d create siltation problems
via Salmon Creek. : '

Unique features of the Area include: 1) Bodega Head is the north-
- erp-most exposure of gran1t1c rock along the Calw.orn1a coast; 2) it is
- a transition zone beuween temperate zone spec1es and typically boreal

fauna; and 3) it is des1gnated “typa 1oc¢?1Lv for several newly described

marine speci ies.
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FINDINGS AND CONCLUSIONS
Findings -
1. The env1ronment of Bodega Marine Life Refuge ASBS can be

g 'CTaSC1|1ed as. pr1sb1ne and reiat1veij un1mpacbed by human acb1v1uy

2. The 11m1ted access and pr1or status as d marine 1ife refuge
- are 7arge1y respons1b1e for the pristine nature of the areu

3 lhe marine biota of the ASBS are quite diverse and the area -
. represents an ehcept1ona1 study site for academ1c 1nves»1gat’ons

4.,' The existing water quality analysis programs that monitar the

: area (State and Federal Mussel Watch and Bodega Marine Laboratory s

. &Q_program) are providing valuable buse? ne information with respect to a

: wwde range of potential pollutants.-

" ConcTusions
1 The.Bodega Marine Refuge should retain its designation as an
ASBS. o ’
2. _.The des1gnat1on of the area as an ASBS w111 further suppiement

the envuronmenta? protect1on of the area.

3. The ASBS is un1que in part because of the nack of 1npact in
tﬁe area and also with r aspect to-its- geo]og1c setu7ng The ASBS has
also recent]y become important beCause of the aes1gnat1on of certain por-
‘ttons as the "type" locality for some’ newlj descr1bed spec1e€

._3_




4. The major foreseeable threat to the character and quality'of

‘ the ASBS probably Ties with increased urban dcve1opmenu in the v1c1n1ty,

of Bodega Bay The effects on the ASBS of increased land use addacent

"to Lhe ASB< are jmpossible to predict; however, 1t is not known whether‘

" the existing buffers that currently protecb the area’ wa] conu1nue to

rema1n effectiver

_4_~




" INTRODUCTION

- The California State Water Resources Control Board, under its Rééo; -

- Tution No. 74-28, designated certa1n Areas of Special Biological Signifi-

cance (ASBS) in the adoption of water qua11ty control plans for the control
of wastes d1scharggd to ocean waters. - The ASBS are intended to afford
special protection to marine 1ife thrdugh prohibition of waste discharges

within these areas. The concept of ”spec1a11b10!og1ca1 'significance”

,recogn1zes that certain biological communities, because of their value

or fragility, deserve very special probect1on that consists of preserva-
tion and maintenance of natural water quality conditiens to pract;cabxe

-extents (from State Water Resources: Control Board s and California Rec1ohq]
Water Quality Control Board's Administrative Procedures, September 24, 1970

Section XI. M1sce]1aneous-~?ev1s1on 7, September 1, 1972)

Specifically, the foilowing restr1ct;ons app]y to ASBS in the

1mo?ementab1on of this policy.

. 1.- . Discharge of elevated temperature wastes in a manner that

' would alter natural water quality conditions is'prohibited.

2. - Discharge of d1sc ete po1nt ‘soufce. sewage or industrial pro-

‘cess wastes in a manner that would alter naturat water qua11tv cordxt1ons

is proh1b1ted

- 3. Discharge of wastes from nonpoint sources, including but not

1imited to storm water runoff, silt and urban runof?, will be controlied

to the extent practicable. In contro]l programs for wastes from nenpoint

 sources, Regional Boards will give high praor1bv to areas trTbutary to

ASBS

4. The Ocean Plan, and hence the de51gnqt10n of areas of special

‘ b101og1cal significance, is not anp11ch1e to-Vessel wastes, the control
- of dredging, or the dispusal of dredg1ng apo1i




In order for the State Water Resources Contrel Board to evaiuaﬁe
the status of protection of Bodega Marine Life Refuge ASBS, a”reconnéis~
sance survey 1ntearat1ng ‘existing 1nfo“mat1on and additional field -
‘SbUdy was pe formed This survey repor t was one of a series prepared
for the SLa+e Board under’ the direction of the California Depariment of.

' Fish and Game and provided the information comp;?ed in this docpment,,v.-

) The Bodega Marine Laboratory {BML) welcomed the oppornun1ty to.in-
'"~c3ude 1ts ‘ocean front1ng area as an’ ASBS The Bodega Marine Life.Refuge
Lyp1.1es “the d1verse :auna and flora of ‘Central California and its pr1or
designafion'as the-Bodegc Marine Life Refuge (BMLR) had a1ready.p otected
it from the general human pressures common to much of Californiafé;ghpﬁe-
" Tine. | S
" Because the Un1versauy controis access to 1ts ocean property, and
bécause the BMLR also provides protection, the designation of bh15 area

‘as an ASBS senmed well warranted. The goa]s of Bodega Mar1ne Laboratary,x'

“in part rﬁqu1re the preservan1on of 1oca1 marine resources Tor both educa~ ¢

Tion. and research uses. Concomitant with this goal is the nece551by that
the f1ora and fauna be present in as natural and undisturbed a. condition ‘
as posswae; These conditions were well on their way to bewng estab}a;hed o

when the area was considered for ASBS status.

lhe ASBS d1 |ers from much of the other nea "by coastal marihe areas
in ‘that Tis pr1mary substrate is granitic. This, added to its. relatively
pr1stane b1ota made it a particuTariy attruct1ve candidate as an- ASBS
Th'= added protection 01ven it by this designation he1ps to gudranbee the
conb1nued prctect1on of th1s elatxve,y un1qJe p1ece of shore11ne




ORGANIZATION OF SURVEY

Techniqgues used in tﬁe'deveWOpment>of the floral and faunal Tists
- of this report were based in part on the analysis .of existing data and
by the generation of new information through field surveys of this area.

Underwater recqnnaissance'surveys of %he ASBS (see Fig. 1) were
accompiished by SCUBA diving during 11 days BetweeniAugust 1, 1877 and
November 20, 1977. Approximately 38 total hours were logged in the collec-
—tion of subfid&?vdata, Over 100 additional hours of subtidal research
- time. in.the area has been compi1ed:ﬁy the various contributing special-"
~ists during prior investigations. Data from this previous work has been |
-used in completing the subu1dai biota lists. Species identifications *
for the subtidal Tist were based in part upon field identifications of.
morphologicaily rg]}ab1e‘Torms,‘1n part on laboratory examinations of .
collected materﬁa] and in part:bn the comparison of collected material
‘with previously identified specﬁmensVinfthe synoptic collection of BML.

The 1ntert1da1 lists are Lhe rasult of approximately 40 trips to
© . the ASBS 1ntert1du] region dur1ng m1nus b1des between the perlod June"
1975 to March 1978. ' : -




' PHYSICAL AND CHEMICAL DESCRIPTION
8

Locatjon and Size-

The Area of Special Biological Sighifﬁcanée’(ASBS) is located on

Bodega Head (38°18" north latitude, 123°04' west'1ongitude), approximétgiy,a.:?

1.7 mi. (2.8 km) from the town of Bodega Bay, in Sonoma County,
california. -The ASBS includes the coastline from 462 yards (420 m)

south of'HQrseshqe Cove to 264 yards (240 m) northeast of Mussé]:Point ;-;:*1'

(see Fig. 1). Approximately 200 acres (77 ha) of water area are con-
tained in the 1.8 mf.
ASBS. R

" The official boundary description, as stated in the California State. .

Water Resources Control Board publication Areas of Special Biological
Significance (1876); is as follows: L

nOcean waters. within that portion of District 10 consisting

(2.8 km):streiCh of shoreline that comprises the - SO

of that certain parcel of land bounded by the line of mean high tide T

of the Pacific.Ocean lying between the northern boundary extended

northwesterly dnd the southern boundary extended southwesterly of ffi-%:.x,
‘the: 1ands of 'the Regents of the University of California according . ... ..
to the final order of condemnation in Case No. 47,617 in the Superior’ . ©

Court of the State of Caiifornia in ancd Tor the County o¥ Sonoma,

" recorded in Bock 1930, at pages 656 and 658, inclusive, Office Retoﬁds;mJg__ ,
Sonoma County, California, and exiending into and including the state o

waters of the Pacific Ocean from the line of mean high tide."

_ Bodega Head: is mainly a granitic peninsula approximately 1.9 mi.
(3.1 km) long-and 0.5 mi. (0.8 km} wide. 1t is connected to the mainland

- by a dune-covered stretch of tand that marks the zone of the San Andreas

n
[£1]

Fault (see Fig. 2). The fault zone i this area is 1.5 mi. (2.4 km) wide.
Although Tateral movement of 7 to 1€ ft. (2 %o 3 m) occurred in the area .

~as a resuit of the 1806 San Fpancigco Tavthouake, relatively little move-

...8_
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CONTOUR INTERVAL 25 FEET
BASE MAP FROM U.S.G.5.-
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FIGURE 2: GEOLOGIC MAP CF BODEGA HEAD, SONOMA COUNTY,_SHOWING

- 'SAN ANDREAS FAULT ZOCKE.
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ment has been defected a]ong this port1on of Lhe fauTt zone w-tﬁ1n the -
past 70 years.

Nearshore Waters

) Bodega Head is subJected to intense wave act1v1ty The average daily R
.1-wave height for the area is approA1mate1/ 8: 2 ft. (2.5 m) (R1stau 1977). l
.Buring per1ods or winter storm activity, waves with heights of 16 to 23
._f* (5 to 7 m) are-not uncommon, and waves up to 33 ft. {10 m) h1qh have

been observed occasionally in the area.. The presence of a subt1da1 5111

-+, acrass, the mouth of Horseshoe Cove at about 20 ft. (6 m) depth bends to

reduce the . 1ntens1uy of wave action in the cove. Waves, “however, do enter '
‘the cove and are frequently 5 to 7 ft. (1.5 to 2 0 m h1gh Wave activ-
_.'ity is. usually more pronouncad oh the nortnwest side of the cove. Sevr
.;_enty T1ve percent (75%) of the swells 1n the Bodega Head area approach
. from a northwest or west- nortnwesn d1rect1on and have per1ods of 8 to 12
-seconds {MacFarlane 1971). Waves with a 10 second peri iod general:y have
deep-water wave?engths of 260 ft. (80 m). and =ubsequent1y beg1n to feel
~ wavebase at. aepths of appro imately 100 ft. (30m). Thus, bottom mate-
r1a1 1100 yards (1000 m) offshore may be affected by the majority of waves
z:str1k1ng Bodega Head. . Winds in the area are generally out of the north-
west. na average 8.to 10 mph. Storm-induced winds normally approach from
,Jthe sounhwese or southeaSL and common1y have velocities of 40 mph Be-
-cause;of the prom1nent wave and wind activity, the water in the ASBS is
”normq}}y very turb}d. V1s1b111uy (measured in a vertical div ect1on) 19
usually only 3 to 7 ft. (1 to 2 m). Days when the v151b171ty may reuch :

' f33 to 39 ft. (10 to 12 m) are rare and genera]]y occur dur1ng :u,? monthe o

, Coasta] current ve]oc1t1es and directions.are Targely influenced by
_.,_70ca1 wave activity. The preva111ng current direction a]ona Bodega Head

.. ds 1rom north to south ‘However, “depending upon the size and d1rect1on y

vvof swe]] Tocalid ed gyres may develop of f cert ain areas of‘Horseshpe Cove.
Hamby (1964) has suggested uh t-a northward-flowing longshore current

- 11_




may also exist'off Bodega Head. "Longéhofe current veiocities are usu-
ally in the range of 0.25 to 1.0 knots.

As a resu1t of the generally poor vi sibility, strong currenté,‘and
large p“edauors that may freguent the area, skin and SCUBA diving and’
other water activities in the ASBS-may be ‘rather treacherous. BiQina in
the ASBS is resbr1cted and requ1res 3 Un1vers1bv of Ca]1:orn1a “esearcﬁ
,cert1r1cat10n ' o

~ The seawater of the area can be characterized as a coastai water
mass in a transitional area (Davis 1972). The copastal water is appar-
entiy 1nf1uencad by the subarctic Pacific and Eastern North Pacific Cen—
iral water masses, .which are carried into the area by -the southward f;ow-
ing California current (Sverdruu etal. .1942) ., Saiinities in twe area
-aro aenera11y constant and range from 33 /oo to 34°/00 throughout the v
year. Periods of maximum temoerature generally. occur- during the months.
“of August and September. Periods -of minimum temperature occur dur1ng
March, Ap%ﬁ1’or»May, dependingiupon the. occurrence Of-1cca}izéd upWeﬁi-
ing. Upwe111ng iR .the area results from:strong northwest or nértheast
w1nds ‘which d1spEace coastal surfaca water offshore and drive deeper;
nLrt1ent rich water to the surface. TheDavidson Current a northward-
flowing, warm, Tow-satinity current, isusually evi denb off this area
during the fd?%'months of ‘October and November. .

~ The tides in the area are semi-diurnal (two high and two 1ow tides
per day). Tidal heights for- ;9/7 ranged “between. a maximum of 6.8 ft.
{2.1 m) and a minimum of ~1.8 f%. (-0.55 m}.

The waters of the ASBS méy be influenced in the winter by sédiméh{'
and. fresh water from the Russian River which empties into the ocean about
9 pi. (15 km) nphth of the area. The Russian River has a drainage basin
of about 1 _,A86 square mi. (3,850 square km: and the aVerage annual runovf:
has been estimated at _9310 000 acre-feet {1,863 cubic Hectometevs) (Standing
et al. 1975). ther drainages near Bodega Head (Salmon Creek,  American.
Cweak Stemple Creek) drain .small areas of predominantly undeveloped
grazing 3and and probably have 1ittie -effact on the coastal waters of Lhe

_12_




ASBS, except during periods of inﬁense rainfall. Salmon Creek Irains an .
area of 35 square miles (S0 square km) and has its mouth 2.3 mi. {3. 7 km) ]
-north of Mussel. Point. Amerwcan Creek (Estero Americano in 1ts lower |
. reaches) 1ies 2.9 mi. (4.6 km) to the southeast of Bodega Head and drains
én.éreé of 37 'square miles (57 square‘km); Further south, and aiso empty-
ing into Bodega Bay,:is Stempie Creek (Estero de San Antonio),‘Which has
a.54fsqu§ré mi?e (140 square km) watershed. There are no major dra.nuge
outlets within the ASBS itself.

-, The BML takes water from Horseshoe Cove to operatévfté study facii-
"ities After'usé, the water is discharged in and near the Cove! Flg—
ure. 3. shows the Jocations of the intake and d1scharge structures, and -
also shows ‘Tocations where water quality mon1tor1ng.xs performed.

. ‘Sampling stations are located 110 yards.(lOO_m}~north of*thé*BMLf
seawater %eturn, {n the'mixing zone of the discharge, and 110 yards
b.(100 m). south of the discharge. Data from daily and weekly sampling were
- tabujated into monthly averages for severai water quality parametﬁrs -

. .-Figure 4 demonstrates that, during 1977, the.pH w1uh:n_the.mnnﬁngvzone

was. generally lower than at the other two sampling points; miXing'zbné
. pH -ranged-from about 8.05 to about 8.18. The pH of the ‘North station': .

: . averaged. higher than in the mixing zone; North:stations:pH ranged: from

' about 8. 05 to about 8.25. The South station had the highest uvernge pH
. of, the -stations ment1oned, there the pH range was. anout :8.06 -to" about
8.28. ' ' e s

Figure 5 shows average nonfilterable residue data for the three * :-
stations. Interestingly, the mixing zone residues were ‘generally lower

- ...at.the other two stations. Lower dissolved solids conCéhtrat?ons'an“uhé :

,m1x1nu zone impiies that the BML discharge may- not be qu1ue as sas ine as
the surroundana ocean waters.

F}gure 6 .presents organic n1Lrogen data. -lhe m1x1ng Zone genera1xy
had the.highest organic n1tmagen of the three statiens.. This is an ‘indi-
cat1on that algae concentrations in the BML discharge i may be general1v

sonewhat higher +nan in the :urround1ng waters., o
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Ammonia Nitrogen data presented in Figure 7 indicate that, between.
March and September,197/, the mixing zone had considerably higher ammonia

concentrations than did the other stations. Sim*?ar?y, nitrate nitrogen

concentrations were generally higher in the m1x11g zone (Figure 8). These

data 1mp1y that the nubr1ent content of the BML discharge is h1gner than
in surround7ng waters.

" Figure S demonstrates that unt11 dune 1977 m1x1ng zone tempera-

| tures were generally about 1. 59F (0. g° *C) higher than at the other stations.
Presumab?y -the BML discharge is warmer than the rece1v1ng waters. For

" . further. information, see Barbour et al. 1973.

Topdgraph%c and Geomorphic Characteristics .

The mainiand adjacéhé to Bbdega Head is composed of sandstone,
shale, chert and conglomerate of the Franc1scan Formab1on {Koenig 1963).
‘These rocks form part of the Coast Range foothills and rise to an
elevation of approximately 700 ft. (213 m) in the area near Bodega Bay.
Portions of these foothills are being.developed as. sites for éihg1e—9

~ family - residencas. The undeve1oped sections SUDPOT» coastal grassiands

and are grazed by 11vestoc<

The .granitic rock of Bouega Head is quartz diorite (gr noa1or1be)
. an intrusive igneous rock composed Targely of plagiociase feldspar,
quartz, hornblende and biotite. In composition and éppearance the *
gran0d1or te of Bodega Head is s1m11ar to the. gran1u1c rocks of Point
: RéVes; Tomaies Point: ana the Farallon ‘Tslands {Koenig 1963}. These rocks
“are all considered to be part of the Coast Range Babho! th and have been
fpoLass1um/argon dated at 80 to 90 miiiion years oid (Koenig 196 ).
Sir ructurally, Bodega Head appears to be an extension of the Point Reyes
granitic block and represents the northern most exposurn_ov granitic
rock, west of the San- Andreas Fault, -aiong the California coastline,
.The granodiorite of Bodega Head 1s h1gh1y sheared and faulted, cut by
two major sets of joints and 11truded by pegmatite, aplte, ana Tamprophyre
~.dikes (Koenig 1963).. The maximum elevation of Bodega Head, 266 feet (81m),
is Jocated near the southern limit of ‘the ASBS.

Quaternary marine terraces. overlie portions of the Bodega Head

granodijorite. These deposwba consist of sandss silts, gravels and minor
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amounts of clay. - The Quaternary deposits are considered to have been laid
down on a shallow submarine surface, and the thickest sedimentary
exposure on the Head-measures about 128 ft. (39 m) (Koenig 1963).

Ho%seshoe‘OoVe9$SM6he'of5the“mo+e5pﬁbminént features of the Bodega
Head Peninsula. " The.cove marks an area where the granitic basement rocks
have been'breached._.The’occurrenCe of a'major zone of weakness, prodhced
by faulting and jointing, may offer one explanation as to' the origin of .
‘breaching 4n this area.

The northwest and southeast sides of Horseshoe Cove consist of _
'granitlc rocks *hat have been parhvai?y terraced by wave activity. 'The ;”
northeast end of Lhe cove ‘terminates as a- sandy pocket beach, which ?5, 
bounaed by a 10 to 16 ft.l{3 to 5 m) high.c1iff of slightly '11Lﬂd 0uart~ .
ernary marine sediments. The sand of the pocket beach is a bimodal TP TR
ture of a coarse-grained fraction (-0.77 phi), derived. from the granitiz.. .
rocks of the Head, and a fine-grained fraction (2.52 phil, dekivéd from -
main1and‘Franc€scan material (Macrarlane 1971}. The cove is approxi-
mately 460 f. (140 m) wide, and r°aches a maximum depth of 30 ft. (9 m)
near ;ts mouuh on the sautheast side. Portions of the bottom of the inner
cove area are entirely sandy, wniie uhe rnma1n1ng inner areas and the
- central and: outer areﬁs_af'the cove are floored by gr anitic rock and occa- -
sional sand patches. -The intertﬁda? and’ subtidal granitic rock of the
‘ASBS is dissecfed.by'ﬁuﬁéfpus'surce channels which predominately follow
the major trends of jOintingg‘ Surge channels in intertidal" and shal low
subtidal areas'at depths»up to lS‘Tb. (5 m) are commoniy fioored with

either medium to coarse-grawned sand or granitic cobbles. A ‘gne to medium-~

'grained sand usua?iy f1oors the surge channels and iarger 1o1nfs in the
deeper ofrshore areas wner'n depths range from 15 to 40 ft. (5 to 13m). -
The 1ntert1da1 ‘and subtidal substrate of the section of Salmon Creek each
included ih the ASBS has been mapped as & fine sand (Welday and wiiiiams'

1 1975). o ' ’

Granitic rock accounts for an es*1mated 80% of the subtidal sub-
sirate in the entire area. Unstable, homogeneous sandy areas and sanc~
'filled channels actount for the remaining 20% of the subt%da? substrate.
The rock-to-sand ratio for intertida} areas is estimated at § to 1.

By




cept for the surge channeis the ho**ow topocraphy near Horseshoe
. Cove is fairiy unwform. Lt appears that th1s area to at least 1,000
ft. (300~m) offshore, was terraced by wave act10n during a Tower stand -
of sea level. Vertical topograph1ca1 relief in the area is usually on
- the order of 3 to 7 ft. (1 to 2 m). The intertidal and subtidal topo-
graphy near the northern port1on of the ASBS (west of Mussel Point) is
much more rugged than the area near the cove; in the northern portﬁon;
'weTT-definEd; wave-cut features are not as evident. Subtidal topography
west-of Mussel Point consists of ridges and channels that often have 10
1ce 15 f£.(3 to 5 m) of vert1ca1 re11er The lack of wavé'cut featuras-
in this area suggests that th1s port1on of Bodega Head 1 may be LecLon— '
~.ca11y more act1ve than the area near Horseshoe Cove, Figure 10 shows a
v-genera?izea d1>tr1but1on or subt1da1 sediment and rock in the ASBS '

Sand dis tr1bun1on in the area apnears to be in a cdntinua?‘gtaté“0f7*”
Flux. Waxxmum sand- abundance -on Horseshoe Cove beach and in - shallow sub-
“£idal areas normally occurs during the months of July -and August; mini-
-mum sand- coVer‘usua11y occurs in January'or February. The" annuat depos1-
~tion/eresion cycie in the sha?ﬁow subt1da1 areas of Horseshoe Cove usu= "
dlly shows a vur1at1on of 3't0'5 ft. (1.0 to 1.5 m) in sand height. -
Superimposed on the annual cycle are minor, short-term fluctuations in
‘'sand height that generally range from 12 to 28 inches (0.3 t0 0.7 m).
. The short-term fluctuations may be due. to several factors such as local
" swell intensity, and direction of swell, and tidal range. These short-
\.tnrm'sénd“movéméan ‘together w1th per1od1c annual ‘movements, markedly
*iaxfect the nauure “and degren of exnosed subtidal and 1ntert1da1 substrate,

Timate

The climate of the Bodega Head afeé is conéidéred to be cool.
- ‘Mediterranean, typ1r1ed by coo1, wet winters and dry, gogvy‘summersv'
‘T(Barbour et a]. 1973). September is usually the warmest month, with a
mean temperature of 62.6°F {17°C). December is usually the coldest = -
“amonth with a mean temperature of 50.9°F (10.5°C). ’AnﬁaaT”fembérétu%eé
..-generaily range from 40.1°F to 76.1°F {4.5°C to 24.5°C). Snow and frost -
"gc;ur.inffequént1y. Fog is seasonal, aécurijng on apﬁréximéte?yllO%fof o




FS

V33004

F1GURE 10 SEDIMENT AND ROCK DISTRIBUTIONS AROUND
‘ HORSESHOE COVE. From Welday and Williams 1975.

SH: shell material CS: coarse sand

G: gfénite" ‘M: mud  FS: fine sand
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the winter days and 80% of the summer days.. Rainfall averages 32 inches
(80 cm) a year; 90% of this precipitation occurs between October and

Apritl.
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BIOLGGICAL DESCRIPTION

" Subtidal Biota

The biota of the shallow subu1dc1 ‘zone s domwnab d by individuals
from 12 groups (12 phyla*) The shallow subtidal zone is considered to
include depuhs ranging from 1 to 40'.u (0.3 t0°13 m). The dominant '
groups are comprised of the marine piants {Divisions Chiorophyta, .
Phaeophyta, Rhodophyta and Tracheophyta), sponges (Porifera), Cnidaria,
'EctoproCta,'segmented worms (Annelida), Mollusca, Afthropoda,'spinyr
. skinned animais (Echinodermata), sea squirts (Chordata), fishes
(Chordata), birds (Chordata)}. and marine mammals (Chordabé) Mammals and
- birds have been included as members of the subcadas and intertidal
communities because of their utilization of these areas in fqragihg, e
nesting, resting, or migrating activities. A briéf ecological-discussion -
of each of these groups wiil be preéented.‘ -

Most'plants and animals of the major groups are characteristic of .
rocky areas and appear to-reprasent the dominant cgmpetitors,for'sub*
strate and resources in the area. The biota of the sand bottom areas of
the subtéda}fzone is generaily sparse,“especiaT?y in Horseshoe Cove, be-
cause of the unstéb1e and transétbry nature of the sand subsirate.

The pelagic {non-attached) component of the subtidal fauna has been
difficult to comprehensively define because many pelagic individuals are
seasonal in occurrence or are difficult to observe because of.bheﬁr:mobi1-

jty. . Pelagic larvae from most local species are Commoniy present in-the

- ~ ASBS, but are not readily observable. Very Tittle 1nformat1on concern-

ing the larval component of this area is available, although some data
, are presented by Hand (1966).. Observable members of the pelagic compo-
nent consist primar%ly of cnidarians, fish, birds and mammalis. -

*Note: The Divisions of the marine plants are considered equivaient-to'the '
Tevel of Phyium. '

-26..




In terms. of community. structure, species relationships, and
interdependence, it is‘conceivable that the smaller or occasiecnaliy-
occurring s#ecies may be as<importaﬁt in regulating the cdmmunity'
balance as the ?arger or more common species. For this,rgason, the

floral and faunal lists presented are intended to be as detailed as

‘possible and net necessarily restricted to the common Targer forms.

. Although the microfloral and macrofaunal’ comnonents of* the shallow

o subtidal zone undoubtedly play a significant role in developing and
-« maintaining the'energetics.of the community, a study of-these:micro-
-, -organisms is beygnd the scope of this investigation and, therefore,

¢they have-not been inc1uded in the biota 1ist. . Cooen

Data on composition and distribution of the subtidal.biota are
scarce, as. very. Tittle previous research.hds been done on this area. A

- few of the major groups from the area (marine plants, sponges, moss
-animals, fishes) have recently been extensively studied, and the dis-
©‘tribution of species from these groups is fairly well established. How='

ever; other common, community-dominant groups of. the.area, especially

" the sea squirts and ‘to some extent the cnidarians, hdve not been studied

in any detaii. The species lists presented for such groups. predominanfiy

~consist of the betier known Torms; it shou1d be noLed that eAtens1ve\and
taxonomic and distributional studies are needed

'¢Spe¢ies abundance ratings in the bigta 1ist have. generéiiy beeh

soigiven as:eitﬁer 'comman' or ”occaéiona]“ ~ In the Marine Mammass ?15»,-
.ithe. term "rare" is usedjin addition; and in the Tist. of: b ras abundance
is shown as either "common” or "uncommon®, cons1stent with usual bird .
- distributional cafegor1es Rarely occurnﬂng;subtida] species have been.
-considered as occasional in OCCJrrence..;Abundance.fatings are guali- -
. tative,-and based in part upon the contributing speciaiist's familiarity
-¢with’the'§pecﬁes in this area. Seasonally cccurring forms have been most
~difficult to rate because of their abundance fluctuations: throughout the
- year. Abundance ratings for seasona? species rciqte to peak per’cda of

occurrence (Appendix 1).

..27..




As well as seasonal changes in abundance,” Tong-term fiu@tuations»in

~ species composition may cccur in the area. These fluctuations may be -
cyclical or non-cyclical and brought about by natural alterations in the
character of the localized water mass, by thanges in substrate avail- - -

ability, or by changes in competitive interactions. Minor, long-term

.. compositional fluctuations have been noted in the sponges, (Porifera),.. i :

-and presumably. may occur in other groups.

. AT species'iisﬁed were not necessariiy»noted_during the short-
' 1nvesL1ga»1ve period of this report (August 1977 to November 1977).

. The biota list. conta1ns species that have been prev1ous1y observed or

are known to reside in the ASBS (Append1x 2).

Whi}e_spme of the Tisted species may be small, occur in semi- .-

-~ cryptic environments, or occur rarely, the majority of species-are : -

- observable during reconnaissance SCUBA diving investigations.

Marine Plants: Marine plants (5bth,a]gae»and rooted plants) are ..

 :promihent members;of the. ASBS subtidal community. This autotrophic. !
t'group_appearé to represent the, dominant competitor-fof rockfsubstrate in

- shallow subtidal areas bf 1 to 20 ft. (0.3 to 6 m):. Although the .. S
- diveréity of plant species decreases markedly be?ow the 25 ft. (7.6 m) depth,
.encrusb1ng coralline algae still covers large areas of granitic. bearock
- in the deeper’ “eg1ons of the ASBS '

) Faﬁtors affecting the distribution of subtidal a1gae\ére not as*

. obvious as those. determining .intertidal zonation. In cbmparisoh to.the
intertidal environment, subtidal habitats eVperiehce’on1y small fluc-:

- tuations in environmental conditions. ‘Among the parameters which are ,
'genera11y thought to be important determinants of subtidal algal d1s»r1b*n;
uL1ons,vand.wh1ch.are relevant to the por?1ons of Bodega Head involved- .
in this study, are: . variation in Tight qua?ity and intens ity w1th depth;:
type and stability of substrate; wave exposure; and prﬁdabxon

L1anu intensitly decreases w1tn cepth because of scat tering and
ansorpb1on by Lhe water and by suspended organic and inorganic maber1a]:

- -28-




in the water. _Thé nearshore waters of BodegaﬁHead are commonly clouded
with sus#eﬁded matériai. This turbidity resuits in poorvlight pene~
tration, which is in turn reflected in a small algal staﬁding‘crop. The
greatest standing crops found during this survey were shallower than 20
‘ ft; (-6 m). Suitab?e.subétrates.déeper than 33 ft. (10 m) are only
sparéeiy occupied. Variation in the,spettral_composiiion of 1ight wfth

depth is-also often cited as a controlling factor of algal zonation.

o . Generally, groen and brown algae occur in greates» abundance in the
. intertidal and sha?low subtidal zones. The red.algae, which -are Bbetter

<-adapted te utilize longer que1engths of Tight, are more.tommon1y found
in deeper water or shaded shallow areas, where shorter wave Tength Tight

~is lacking. - R e

' Types of substrafa are important to marine p}ént growth. Solid
"rock usﬁa?]y offers greatest growth poteﬁtia1. Sandy or silty areas are
Jess favorabie to growth because sediment.substrétes generally are not
'stable. The sediment in these areaé“hay be brought into SUSpéncion o
~during” per1ods of high wave act1on, resu1t1ng 1n the abrasion of the

. algae. In the absence of extreme wave surge. act1v7by, bou?ders or
cobbie-bottoms may provide Tgyorab]e,habjpatg,:ohlp]grt cojonqutqu.

ln areas subject to extreme exposure and wave shock only the most
robust: forms of piant cover can exist; tvp1ca11y, these would inciude
“the brown: algae or the phanerogram, Phyliospadix SCOJ?E?T ~Wave and

.ssurge action may also reducas aigql‘growth aq.these.areus‘bhrough the move- -

- .-.ment of boulders and cobbles and thkough'abrasion by suspended material.

Aggregations of algal predators (i.e..the g1unt rad urch1n

Strongy]ocentvotus franciscanus) may reduce 1a rge-areas of suitable

. plant substrate to virtualiy barren zones. _nydence of predation is.
occasionally .observed through the ASBS. ‘

Porifera: Porifera, the sponges,. are well. represented in the ASBS
at Bodega Head. Fifty-two species, from the two classes Demospongiae
and Calcispongiae, are known to occur near Horseshoe Cove. Members of -

“the;Demgspdngiae comprise 94% of this fauna: - The spongés reprasent a
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major component of the invertebrate fauna in the area and, together with
algae and sea squirts, are dominant competitors for rock or shell sub-
strate. ' ' ‘

Ind?yiduais_or colonies of sponges are generally epibenthic, sessile..

_fi?ter'feeders,_feeding on bacteria or microscopic detrital material;e'
Substrate ava11ability, oceanographic conditions and competition prob- -
ably are. the ma;or ‘factors controlling the disiribution and abundance of
this . group. - -Substrates utilized by sponges include rock, shell and
p!ant‘ma?erja}.{ : o

As with some other sessile invertebrates, species diversity.of the
group usually decyeases:with an increase in turbidity or sediment depo-

sition. . Some. sponges are morphologically adapted to inhabit areas.near . :
sediment/rock interfaces, however, most species live in areas.where there:.

is a lessened threat of burial or fouling by sediment (i.e., on vertical.

rock faces., -in. high'energy regimes, or in cryptic enVironments} - Species, i

dwversway of the group in the ASBq generally 1ncreases with an increase.
in vertical topogranh1ca? reiief.  Sponge d;er1buL1ons in the ASBS are.
ofben paucny, and the . aauna beiow 25 to 30 ft. (8 to 9 m) is slightly:..

dif ferent in comoos1t1on and abundance from that of the shallower. sub~
tidal areas..«\

Cn1darla.  The cnidarians represent a morpho]oa1c=11y d1verse group.:

’ Scyphozoa wh1ch are common to the ASBS, whi?e not espec1aT1y dominant
in terms "of covering large areas of subsirate, some members of. the phylum
(mos{ notably the: gaant green .anemone, An;hop]eura xanthoaramm1ca) are-

very common in rocky, shallow subti dal areas.

-Members of-the group are generally considered to be predatory.. ..
However,. the majority are "passive" predators, in that they depend upon .
water currents to supply them with a wide array of food items. The ’
parameters which appear to-be importani to Lhe success or the sessiie:
-members of the phylum include exposure and ava11abs3xgy of dependabie

currents and availability of appropriste substrate.” Beth rock and sheid

- 30_
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mater1a1 are Trmquently coion1zed by -hydrozoans and sea anemones.
Algal substrabes generally appear to be more common1v inhabi ed by
hydrozoans than by the sea anemones.

Hydrozoans display the greatest polymorphism in the phylum; commonly,

" the hydrozoans é]ternate generations between attached, sessiie polyps

: and pelagic meduso1d forms. Polyp stages of varied forms and structures
are the most readily observablie and -are frequently encountered- subt1da11y
'Mostlioca1 hydroids possess.f1en1b]e, chitonous skeietons, aithough one
specias of "hydrocoral" with a calcareous skeleton occasionally occurs
in .the deeper regions of the ASBS.: Tax onomicaily,>tbe hydrezoans pose
. severe probiems in their .identification and many of ‘the  characters used

to c]ass1fy them have been found to vary markedly with; changes in environ-

~'mental conditions and/or developmenta] stages. . For this reason only
the most we11 known species have-been 1nc]uded in the biota Tist. _

"~ Anthozoans comprise the jargest c}ass'of cnidarians and locally are
" represented by a number of sea anemones, a solitary stony coral,»andlan
alcyonarian. Members of‘this class. lTack pelagic medusoid stages, _
-although'ektensive dispersal may still result f%Om,the»p?anktdhic Tarval

stage. -

The Scyphozoa predominantly consist @flthe jetlyfish and seasonally

may be present in large numbers:in.the:ASBS.

Bryozoa {Ectoprocta): The Bryozoa compriée'a diverse groupEQf_somé

4,000 described 1iving species and are common elements of marine and

f?eshwater'communities where firm substrates are preseht for coXonizatidn.
’ Most species are found in moderate Ty-agitated, well oxygenated waters of
normaT marine =a]1n1ty These aniamals flourish in the relatively sha]—i
Tow waters 'of the continental shelf;. 30 to 230 ft. (10 to 70 m) deep.

“Bryozéans are ciiiary‘suspenSién*feéders which extract diatoms and
other phytoplanktonic algae, protozoans, and organic detritus from the
water.  Although individuals are small, usually less than 0.04 inches

(1 mm), their colonies of caicium carbonatg,(Ca§Q3)Aor thickengd cuticle

P Y
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are constructed so that they may be sevnra1 tenths of a yard across.
Competition for substrate, along w1th sed1mentat1on are key Tactors 1n
controlling 9he1r*disur1but1on.' Diverse associations of species are
generally restricted to’'clear, non-turbid waters where sedimentétion is

Tow. - With increasing:sedimentation; the diversity of encrusting species . ':7:. ...
declines relative to.erect forms. Although there are a few encrusting . ..o <

species to?erant ‘to sedimentation, these species generally do not com-
pete successfully against sponges and sea squirts.  Substrates utilized
by bryozoans;ing1udgvrocks, moTlusc shells or crab carapaces, and algae.

R : . R |
Annelida:; -The Annelida, or segmented worms, are a large and diverse.. . - .-

phylum consisting of some 8,700 described species. The majority of

“marine species fall-within the class of the bristle worms (Poiychaeta); %
which consists of some 5,300 known species. This diversity is not often "
‘apparent to:the:casual observer because of the cryptic or infauna1-habf:¢ﬁ“¢,,”Aﬁ_,'

itats of the majonity‘of,species¢ The: polychaebes show an 1nprass1ve
range or morpho]og1ca1 diversity, which ‘matches the equalty impressive
"ange of 1ife modes that charac»erwze the group. Such diversity makes '_
for alf:1cu1uy~Jn:gengraxiz3ng about the ecoiogy and distribution of the.
segmenﬁed woﬁms;_-Thg bristle worms CPo1ychéeta},have achieved .a"wide
habitat distribution and a1thpugh.théir greatést diversity is found in
areas of soft, sandy or muddy bottoms, they are well representéd,in rocky

intertidal and subtidal areas.

The bristie.worms are usually divided into two sub-classes, based.' - .-

upon their-mobility. during life.  The Errantia, or free-moving bristie
worms,vafe3éha#ac§eri;ed by numerous; generaily similar segments, each
bearing pairedlappendageés Errant bristle worm species are primari1y

swimmers, crawlers or burrowers. The second sub-class of bristle worms

are the Sedentaria,-or sedentary forms, which inhabit permanent burrows .. i« 7. ..
or tubes. .In these species,:the body segmentation is less pronounced . . . . ..o

and there is usually some regional differentation of the body. hese
sessile forms are usually adapted for suspension feeding or indirect
deposit feeding. :In the .ASBS, the 'sedentary bristle -worms are those most

frequently noticed, although their distributions are patchy. Occasion-

ally, cerua1n_spec1es are present in such abundance that 1arge areas of

. 2 L
the substrate, 10 square feet. (1 m") or more; are covered with their tubes..
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Mollusca: The pﬁy?um Molluscy is well represénted in the ASBS.

Four classes of molluscs are: present: the snails-and slugs, (Gastropoda);

clams and oysters, (Bivalvia); chitons (Po]yp]acopho%a); and octopuses
and squids (Cepha?opoda) The snails and slugs are the most abundant
and-diverse c]ass of molluscs in the area.

. The snaAﬂs.Aand s’tugs .are broken‘into the sub-ciasses Prosobranchia,
Opisthobfanch?a, and Pulmonata. The few pulmonates thatfmay occasion=, .
ally occur subtidally are found in holes, -caves or ke]p‘hoidfasts, and
therefere-afe not reédi1yﬂobservab1e.l'

Prosobranchs and op1sLn0branchs are common to the area. Proso-

branchs are found on rocks, algae, or sandy bottoms. Opwsuhobranchs are'

J, thera}]y,found on sponges,_bryozoans or hydroids. The Prosobranchia ..
consist of three ofders: Archaeogastropoda, Mesogastropoda, and
Neogastropoda. - Archaecgastropods 1nc1ude the abalone, keyﬁo?e_1impets,
true limpets and. top and turban sna1is. . These animals primarily feed'pn
algae, although a few feed on sponges. ' '

- Mesogastropods are able to inhabit sandv‘and muddy éubstrates,,
t%ough many are orten foura on rocks as well “ Th1s group’ conta1ns
“mostly herbivores, but also includes muco-‘ and c1|1ary feeders (slipper
shells), ectoparas1tes (went?ethaps) and carnivores (moon sna135,

The neogastropod$ are'%he most high?v evoived. of the Procubranchs
. and are-entirely carnivorous.. . Examples of this order are found 11 both
rocky -and sandy areas of the ASBS.

-The~opi<thobranchs are easi1y the most conspicuous and abundaﬁi oT.
the snails and s?ugs at Bodega Head. These belorg a]most entirely to .

the order Nudibranchia, which in turn is subdivided into bWO groups;. vj“ -

- dorids. and eoiids. Dorids Teed primarily on sponges and bryozoans.,.-and
the eolids Teed mostly. on hydroids. The brillant colers exhibited by
the nudibranchs make these animals conspicuoﬂs:and the group may be;very
numerous at times. . . L
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Bivalves, being mostly infaunal filter feeders, are generally not

. seen by divers. However, the rock scé11op and jingle shell are
occasionally seen attached to rocks in semi-cryptic. areas.

The Pacific coast of North America. possesses the world's most

_ diverse chiton fauna Th1s is. reflected by the. abundance and d1vers:ty

ef chiton spec1es found in the ASBS Ch1tons .are almost alil herbavores

except for the carn.vorous,ch}ton Plac1phorelia velata, which is rare

. at Bodega Head. Most of thé chitons 11sted may not be readily cbser-

vable because OT the1r smail s1Le or the1r hab1t of 17v1na beneath roc&s

Several of the spec1es however do reach considerable size.

The only cepha?opod 11Lely to be onserved in the area is the octopus;
Octopus dof]e1n1 mart1n1 Th1s specxes 15 generai Iy nocturnal in nature,

emerg1na at n1gnu 1o Teed on crabs and shr1mp thus most divers are pot.
Tikely ‘to encounuer this animal. '

Arthropoda: - In tnenASBS,’tnéidqunén{ ;1ass of arthropods are the- -
Crustacea.. Thﬁs éiassncombriéasﬁa 1§ﬁgé,QfCUﬁ of marine invertebraties
and plays an important role in the subtidal tommunity. The two most
important groups ot Crustacea {h ‘the area are the barnacles (Cirviﬁedia)

-and the crabs and shr1mp (Decapoda) Thefwatér 1ice (Isopoda) and salt

water ;ieas (Amph]poda), whlie be1ng »ommor and 1n;1ud1ng a large number
of specaes are small and c1fT1cu1t LO observe in the field. Water lice

,(*sopods) are generally benbh1c crypt1c 1nd1v1duaTs Sa?» water Tleas

(Amph1pods) are often found on a]gae sea grasses sponges hydroids and .
bryozoans and may be herb1vores carngvores_or s;avengers.' ‘ .

Barnacles are more. abundant 1ntert1da1zy Dut a few species of

- Bajanus are found subt1da1?y, attached to rock or shell subst“ates

Mostﬂotheb observab]g:éfustaéeans inAﬁhé %SBS are the free Tiving
crabs and shrimp (Decapoda). These arelprimarily nocturnal animals, but
can often be seen during the day ir crevices arnd hidden ameng algae. A’
few species Tike the decorator and hermii crabs, Tive in exposed areas
but protect themseives by means of camoufiage or by inhabiting-vacant

mo»?usc-she1?s.
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Aromuran and brachyuran crabs-.are. the most:dive?se cruétaceans in
the area. Depending upon the species, these crabs may be herbivores,
omniveres or carnivores. Reproduction is sexual and females. brood eggs’
which hatch into pelagic larvae. TIndividual species often show season-
"~ ality in breeding, but one or mdre species will be reproducing at almost

any time during the year.

0n1y a Tew specwes of Fnr?mps are seen in the ASBS and they are
usually colored to match the sea grass or kelp on which they Tive. . Ccca-
'Hsnona11y, large schools of the small, shrimp-like mysxds, oppossum,shrimp,-

are seen in the water column in the area:

Ech1nodermata- Echinoderms, while not especia?iyadiVerse in the

‘aréa, are numerous and occupy severa] 1mportant niches in the 10cQ1
subtidal community. Most forms are generally sedentary or s1ow mov1ng
- animals that may be filter feeders, grazers, scavengers.or predutors.

rour c]asses of echinoderms occur 10ca11y the bfitt]g siak;

' (Ophauro1dea} sea urchins and sand dollars (Ech1no1dea} sea cucumbers
g(Ho1othur01de=) and the starfish (Asteroidea). The brittie stars: _'
smat¥ anlma?s which commonly 1ive under-rocks or buried in the sec1ment
and thus are not often observed by d:vers Unlwke most other ech1noderms

‘this:group-.can move about guite rapidly. Brittle stars may be suspension ; .

Teeders, detritus feeders or c111ary fenders

Lch1no1ds are repr@senLed in the ASBS bv two spec1es OT sea, urchxns
'and one species of sand doilar. Most echinoids are omnivorous grazers’
: and scavengers that scrape algae and encrusting animais nrom rockc
~.Some . forms may a?so remove drifting algae from the water w1th Uhe,r
‘extended - tube raet Subtidal sea urch1ns may - grow to very. cons;derqbie
“$izes of-over 8 inches (20 cm) in d1ameter and 1arge groups of 1nd.v1d-
uals, covering 150 square ft. (15 m ) or more, are occasionally: found 1n
theuASBS;f.QcturrencesAa? such abundance markedly affect the pnature qnd
degrea of exposed spbstrat- around these an1ma1s.‘

e
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Holothuroids differ from other echinoderms in having soft bodies
and worm~Tlike shapes; these characteristics have earned them the name of
sea cucumbers. Sea cucumbers are occasionally found partiaily buried,.
with plume-Tike tenbac1es extended, as they filter out part1cu]ate orﬂan1c
food material. Members of this group locally range in-size from less .
than 0.4 .inches (1 cm) to over 12 1nches (30;cm)'1ong;‘

‘The,most diverse local echinoderm. class is the'starfish (Asteroidea).
These animals have a distinctive appearénce;and.are-frequentiy found‘in 
.-a wide variety of areas. They may.be active predétors, herbivores, scav-
engers .or Tilter feeders. '

Sea Squirts (Chordata): Ofﬁalﬂythe-ihmertebrates in the ASBS, sea. -
'squirts -are probably the most frequently encountered. Individuals or
colonies are sessile, muco-ciliary filter feeders, feeding on suspended -
‘detrital material and.micrdp]anktqh@;-A-?ew'Species occur as solitary
individuals. but the majority are coﬁonial}-qf:spcia1 and compound forms;
‘they are often so varzab1e in.size, shape and color that it is necessary
~to confirm spec1es_1dent1;1catqon5gby_eXamining'their internal anatomy:

In external morphology,- some compound forms. show. a remarkable resembiance
to sponges, making field distinctions sometimes,d{fficuit. '

Sea squirts arejespecia]Ty'abundant on the sides and undersides of
rocks, but also commonly inhabit shell and-.algal subsirates. Most
members of the group are hermaphroditic.. Eggs. are brooded and pelagic
tadpole larvae are released; these metamorphose into adu]t'forms ‘which -
can be thin encrustations amorphous,’ gelatwnous or sand encrusted
maéses or wei] def1nnd erect individuals.

Aithough the group is ubiquitous,-the -1ist of species from this area
~is relatively small when compared ta}othgr:ECOWOQica13y'simi1ar groups
(i.e. sponaes) As the sea squirts bave not been siudied to any great
extent in the ASBS, detailed uanonomzc and d?chibut1ona1 studies would

\

presumab?y confirm the ex1stenfc of many- more. spec1es some ﬁf which would
probably be " new. ‘
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Fishes (Cﬁordata)- Fish are d1ff1cu1t to onserve in the ASBS at
Bodega Head, primarily because’ of the poor-visability of the water. and

because the fish are widely d1§persed, &any of the fishes are found in- -
shOrefseasona11y, either for p%rposes of feeding or breeding. ' Bottom
fishes and various rockfishes are seen most often because they are not
easily frightened when approached. Other fish that are seasonally common
to.the ar_‘ea,‘ such aS"surfperchés, may be cfiff‘icuﬁ_. to observe because.
.theyiremain at the fringe of the diver’S'rahgevof vision; Conseqhént]y,g
.o.a.diver -<in this area is 1ike1yito‘observe»few fishes relative to-.such

. o
other Tocales as Monterey. ;

lne species list in the aépend:x has beﬂn drawn from 10 years d1v1ng ‘
exper1enpe in the area, and arom data obtajned using a twenty- five foot

'v'éotten”traw1 at depths of 39 tog82 ft. (12 to 25 m) near.Bodega Head,;¢

- This area has been noted for the. seusona1 presence.of the whxue
shatk,.Carcharodon carchar1as ‘this large predator may be relatively

“common in areas just south of Bodega Head at Bodega Rock and Tomages_Béy.

- . Another potentially dangerous fish, the wolf ee];.Anakricthys ocellatus,

is..alsc. known to occur in the ASBS.

~ Birds {Chordata): Birds Lompr1se the most. CDnSplCUOUS group of.

'an1ma1s occurring within the’ ASBS in that many 1nd1v1du§Ls are_eas11y -
,v1s1b]e ;Trom land dur1ng ail seasons and tidal.conditions. Bird“popu1a-a
tions within the area are sea=ona1 hESV185b use OCCUrsS. durwng'snrwng
: ,and"ra11 migrations, and in w1nter Dur1ng the summer, .most.of uhe,{z. “.-'-
Tisted spec1es are- nest1ng elsewhere ‘

A few-species nest ciose‘to the 1ntertidalvzéne5 and are present as
vyear-round residents. .The black -oystercatcher, the Targest:shore-bird
. oceurying on the ASBS, probably nests on rocks just above the:reach.of.
- the waves. A much smaller shorebird, the snowy plover, is a potential
" nestgy on.the upper-areas of the two ‘beaches within the ASBS.-;Amohgﬁseaf
birds, pelagic cormorants nes; in scat ered colonies of up to 30 nests.-
’at=severa3 sites along the sea cliffs. This-species builds nesz: on rock
she1ves along the cliff chbs above the surf "A1Lﬁough most colent




nesting- seabirds are highly traditional in choice of co?ony site in suc-
cessive years, the pelagic cormorants of Bodega Head. often change go1ony
Tocation annually, choosing each year only a few of the many available
-ffféﬁf‘*“ﬁ*ﬁ%ﬁffST‘*One‘other‘seabTrd, the pigeon guillemot, probably nests occasion-
~ally in crevices in‘the cliffs of Bodega.Head;“' ' A

Thé«iérgeSt seabird breeding ‘colony in the immediate vicinity is
‘just outside the ASBS, on Bodega Rock. Here several huhdred.Brand“
coromorants, & larger spec1es which typ1ca11y selects flat areas on
~ islands for colony sites, nest each year. - Individuais of this species
Torage within the ASBS reguTar?y A fTew western guils nesi on Bodega
Rock, and black oystercatcher nests are 1ikely. here also.

‘0f. the 59 other species occurring somewhat. regularly within the "
ASBS,Ithe~greaf méjority nest outside of California, with many species ‘

- migrating annually to the Arctic to breed.. Small numbers of some of .these .

:,;_ - . species, often immature birds, remafn“here'throughbut the summer. ‘ :

Most of the épecies seen regularly a?ongiBo&ega.Head.are typical of
other rocky headland and sandy beach areas of northern and central calif- -
ornia. This area does, howéver present a very rich and diverse example
of the coastal av1fauna and is-esteemed by California birders. In-fact,
one-spec1es.o|,shoreb}rd‘occurrlnglregu1ariy in-the ASBS is ssldom sean
.anywhere south of BodegafHead--the rock sandpiper, which nests in Alaska
and winters along the coast from Alaska to Northern California. Tndivid-

_uafs of th1= species forage on the rocks w1uh flocks of black turnstones
and surfbirds each winter. ’

In the rocky intertidal zone, several species of shorebirds (esp-
ecially black turnstones, surfbirds, rock sandpipers, biack oyster~”
catchers, willets, and whimbrels) prey on water.lice, sé}t'water fleas,.
and other smali crustaceans. Bristie WOPmS, 2 variety of sna1?-mo]luscs,

‘and .occasionaly representatives of. other invertebrate taxa are a?so preyed

upon. . Gulls feed on crabs, starfisii, Pisaster.ochraceus, aid sea urchins.
On the sandy'beach,.sanderlings and marbied godwits probe for water lice,

" Excirolana, salt water fleas, Orchestoidea and Paraphoxus, the sandcrab,
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Emerita analoga, and aduit and larval insects? Seabirds which capture

food near the water surface {pelicans, phalaropes, terns and gu;Ts; or -

dfve beneath the surface (Toons, grebes, cormorants, sea ducks, and alcids)
: forage‘on“zoep?ankton, squid and fish, as well as molluscs and crustaceans
‘taken from the seafloor. Aside from this gemeral information, the diets
of most seabird species in habitats-comparab1e=tc»the~ASBS are not welil:

known; it is, however, c?éa? that birds are "mportan+ predators of many

of the fish and invertebrates inhabiti ng the: area.

Marine Mammals (Cnordaua) A1Lhough a.Targe number. of the 111

described species of marine mammals at some time undoubtediy enter Lﬁe

+:.waters adjacent to or in the ASBS, only those which have been personally

. sighted by the authors are discussed: or. Tisted.

Members of this group are predominantly carnivorous and represent
the upper end of .the marine food chain in the ASBS.' The two ordefs of =
marine .animals found locally are the seals and sea lions (Pinnipedia}

and ‘the dolphins, porpoises and whales (Cetacea) the: seg!s and sea lions -~ -

_are the most easily observed and abundant.

0f the three families of Pinnipedia, two are represented in the ASBS.
.. the -Otariidas ahd'Phocidée. The former are  commonly-known as the walking

- sedls and the latter are known as the crawling seals.  Two:species of

o crawliing seals have been observed in the.area:. pne é?ephant'§ea€;

= Mirounga-angustirostris and the harbor seéal, Phoca vitulina:  Mirounga,
‘the. largest of all seals, is usually rare in the ASBS, being commonly
found to the =autn between December and March in 157anu rookeries off

- Mexico. AEtnough the total Caiifornia popu?at1cn of M@“ounga~:s bhouqht

“<to be: cons1derab|y greater than that of- PhQCa, over 10,000 versus 'jess
than 2,000, Phoca is much more read11y sightedin the ASBQ"‘Lt-is not
unusual to see several individuals of .this species on ‘any -particuiar day,

© - and individuais appear to maintain avorﬂte hauting: 31aCuS ‘within the '

';ASBS‘ SlZab!E resident Donusat1ons of harbor seaT P. v,bullna, occur

on nearay Bodega Rock and in Tomales Bay.




Walking sea]s.are lTocally rebreéented by the Stellar sea lion,
Eumetopias jubata and the California sea lion, Zalophus californianus.’
The latter are seasoné1 in occurrence, leaving this area in June.and July
to breed primarily on offshore islands from the Santa Barbara Channel
Islands south into Mexico. The Stellar sea lion frequents the~samé afeas.

" around. ‘the ASBS as the California sea Tion. However, its breeding grodnds%
““extend from the Channe1 Islands northward to the Pr1n1lof 1s1ands, Wlbh
"'breedﬂnq also tak.ng place in June and ear?y Ju]y

Theﬁéétaéeansfaré divided into two suborders; the toothed whales, :
“!(0dontoceti);, and the baleen whales, (Mysticeti). Only two species of baleen,
'wha}es have been obsarved in the reaim of the ASBS; the ffn4backedawha§e,

Balaenoptera physalus, and the-gray whale, Eschrictius gabbosu:i Only

~one specimen -of the fin-backed whale has bEEn'seenn that particular. animal

©° was over 65°Ti; (20 m) long and was washed ashore dead into Horsashoe -

Cove in December 1969. The gray whaie is commonly seen passing by the .

©UASBS duving -its southerly migration which begins in late November and

" continues into February. The bulk of the herd normally passes in late
December,@gnd: t is not uhusual to seée as many as 50 to 75 animals. a day.
The northern migration starts as early as iate February for some ;nd1v1d~ -
uals and exiénds into May'and'quﬁe-fqr femates with newborn yopng.»AFe% '
males and calves ofien hug'the'caést1ineq.entering bays and inlets as_

they progress north to the Bering Sea. Because of this, ﬁéhy:sight%ngs

" have occurred-within the confines of Horseshoe Cove in %hevASBS.

‘Members of the toothed whales have been observed within the ASBS”
“and its immediate vicinity in greater diversity than the baieen whales::
“Unfortunately, only one species has been found alive: -the northern right

‘whale dolphin, Lissodelphis borealis. ‘Less than a dozen specimens of:

-~ this species have been found along the California coast.. The individual-

From this area was beached at the base of Mussel Point and subseguently.’
died after being transported to the falifornia Academy of Science. Dead -
beached animals of other speciesiaf the toothed whales found along the
shore of‘the’ASBC have been identifiad as Rissc's dolphin, Grampus griseus,-

Pacific striped or white- sided dolphin, Lagenorhyneus obliguidens, killer

whale or orca, Orcinus orca, Da:} porpoise, Phocoenoides daiii, and the
. 7 e =S _ . oS ‘ =
porpoise, Phocoena vomerina. »
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intertidal Biota
‘The intertidal region of the ASBS has pnihariiy rocky substfate,
The rocky intertidal zone consists'a3most entirely of a weathered quartz
diorite (i.e. decomposed granite). The’extéptions to this are the sandy
beaches at the head of Hbrseshoe;C0ve,Aand-the several huhdred feet of
Salmon Creek ’Beach'in_c“i uded within the ASBSA.A: The sediment of the sandy.
‘beach of Hor;eshoe Cove is of larger grain size thén that 6f Salmon Creek

Beach.

‘The intertidal zone of the ASBS is a mixture of exposed and protected

outer coast, as-used in Ricketts and,Ca}yin'(lsﬁa)i_ Thosg régions\exposed

‘directly te the Pacific include most of the ASBS, ekcept for -Horseshoe
. Cove, its sandy beach, and possibly Mussel Point, Tocated near the north-
arn.-boundary of the ASBS. Waves impingihgﬁupon‘the ASBS,are.]arge, due

in part to the prevailing northwesterly winds and, at Teast in the winter,

from large swells running from low -pressure areas- in the northwest.

The rocky shores within Horseshoe Cove especwa.ij the nortn shore
Xperience waves of 511ght1v Tess intensiiy due to the orientation or
-~ the cove; at Mussel Po1nt wave intensity is. decreased due to tﬁe presenco

oFf some o fsnore rocks.

It.is not uncommon-dU“énq‘theﬂwinten»forﬁspvay to break over the .

crasts. of the bluffs facing the ocean, or Tor chunks of: the ciif at the

head of ‘Horseshoe Cove to coi?ause due to” er0510n caused by wave. battering.

A]thougn qua]1ua+1ve dufferences in wave 1ntens|ty between the outer

- coast.gnq the shore of Horseshoe: Cove are apparent uhere are no substan-.

- tial differences between the flora and fauna of these two regions of the
ASBS. ' ' ‘

Through geological time, waves. have:cut awdy the cliffs near sea

level, produc1ng an 1ntﬂrt1da? she]; region.of variabie width. [These

plat?orms are found along the entire Trontqce of -the ASBS. e
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.The shelf region is cut throughcut by Tissures and surge channels:
and pockmarked with pools.. AiT this results in a reg1on with a high .
¢egree.of’ﬁhreé‘dimensidnal comp?ex;tj, allow ing habitat for an amézing?y g
‘diverse absemblagelof plants and animals. .

A-rich fauna and-equally rich algal flora characte%izejthe‘ASBS;intér? o

tidal region-(Figure 11).. -The algai flora of this area has been weil <n--
treated by Johansen (1966}. The species }15», Appendix 3, is taken from -

Johaﬁsen;ﬂAbbot% and Hollenberg, 1976, and includes two species of.vascu—. .-
lar plants:common. to hn ASBS intertidal region: the surfgrasses, .17 - .%

Phyllospadix-torrevi. and P. scouleri. "The surfgrass, thlTosuad1x torreyi.

is characteristic of »1depoo1-habit3ts“ while the especially common surf- -
grass, Priscouleris. grows on ex posed rocks at zero tide Tevel and. be?ow

N

For -gach- saec1es 11Sued in Append1x 3, a statement of abundance is: i -

jncluded:” U7 (rare -~ seen only once or gw1ce} 0 foccas1onas), or. G
(common‘*»encountered ofien). L1Kewise, the intertidal zone wherezuhef'

animal.is found is.listed: H (high), M (mid), or L (low), according to .

the scheme ‘outlined in Qlcxct:s and Calvin (1968} Finally, the substrate-"

where the animal .is usually found is Tisted: rocks, poois, sandy beach,

epizooic (dwelling on ahimals), and epiphyiic (iiving on plants) . See
“Appendix 1.

No .comments'on the seasonality of these animals have been includeg,

-

_ because.such data-are lacking for the vast majority of intertidal apimals... - -

Some;. such-as hydfoids, bryozoans and sea squirts, go through pronouncad . -
year?y'cvc?es with the resu]t that tﬁev-might be conspicuous at certain -
times “of - the year;.and be aimost- absent at -other Lxmes ’ Usuai?y,:iﬁough;
some representatives of each of these species can be found throughout.

the year; and through successive years.

Other animals, especially the nudibranchs, are more ephemeral.-
Species may appear: for several weeks one year, and not be seen again ‘fer

‘years.
Many other anima?s 1ive for more than one year and go through no

major Tiuctuali ons- in density (i.e. spenges, anemones, snails and sea-

stars).

AP
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‘Porifera: Sponges (Por1fera) are common representat1ves of the 1ow

1ntert1da1 zone 1n the ASBS Specwes from the:two classes Demonspong1ae
}and Ca1c1spon’1ae are found 1n »hms"re*fon genera11y on hard . substrate,jv

1th bryozoans and sea:s rts, are spatial. dom1nants 1n :3%  §¥¢-

Tow 55£é~i§ , and overhangs.

1th decreas1ng t1da1 exposureh

ntert1da]1y

es 5%11y}ish, sea anemOnés;'
ree c1asses of Cn1dar1ans

Scybﬁﬁéo 2048 ;. -and: An :5;:, ctur w1th1n uhe boundar1es of

mainpédn}washéd un'on_tnéusén 8
of'the year -Althéugh4thé*va
there is-a. group of

-‘stage s mon
s known i
f:t1on in the

of the1risys

| qay;g;eggansé.ﬁs,

Sea anemones are cemmon1y found 1ntert1da11y w1th|n the ASBS Sev= -

era] anemone . spec1es are common, The anemone;, Anthopleura e]egant1ss1ma,
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~tube-dwelling forms that include species that form large aggregation

(Phragmatopoma californica, Dodecaceria fewkesi}.. Othe?'tqbe-dwe71in“
. g.

ﬁ ﬁerms.oftéﬂ encountered are worms that 1ive in:lime. bUbES (Serpuia,

'“;'tubes on musse?s coralline algae, shells and rocks

_~the genus Spirorbxs 1s conxused however, Lher seem LG be as man'

forms huge clonal masses bianketing‘the upper mid zone, while the solitary

giant, green anemone, Anthopleura xanthogrammica, is common in poolsand

-in surge channeis below mussel beds. . ~~ . .

- A solitary stony coral, Balanophyllia elegans, is occasionaily seen . .
in the lower intertidal zone. . ' e ' '

P1atyhe1m1nehes. The ?aeworms (P]atyhe.m1nthes) are sma!1 fT*‘-

tened carn1vorous WOTMmS that are common1y Tound gliding aiong Lne under- -

- side o; rocks 1n the mld and Tow 1ntert1dai zones of the ASBQ Because

- -of. the1r b?and coloration and cryptlc habits, they are eus11v over1ookea

Taxonom1c dif fiCU]tTES preriude -all but the most simple: 1denL1f1cat1ons

- Nemertea: Rsbbon worms {Nemerteans) are a:so common - 1Fhab1bants of

. the "ASBS. Although the1r cpemes dgversvzy is .not grcat “some “DECIES

19 ke the” Amchiporus spp ‘are present in 1arge numbers in muscel beds ‘where. .

B e et

they prey upon the. br15u1e worms

Sipuncuia: The. peanut worms (quuncuta, are reDresented by two spe-

fcies within the AS8S. One oﬁ'tnese Deanut worms Phaccaiosoma aqass1zx,n o

is &n. exce=d1ngij common membew of the community of animal 71v1ng w1un1n

Lhe three- d;mens1ona1 habiuat .of. the mussel bed

b

‘Annelida: The Annei;ds are: segmenued worms of d1verse boav form:. '_%5;=- f

-and habitat. One c!ass .ehe bristle worms (Po?ycnaeta 1s erJ ubundant
Sin all ‘tidal 1eve1s-with1n LhefASBS. Most - noticeablé qre sedentary

Close rleatives, forms aliied with the genu548E1rorb1 5 ;orm sma;e, co11ed

, erogn1zabie spec ies w ithin the ASBc The spec1es 115» 11 nppena1v 3m;u‘i

makec ne atiempi 1o dis 1ngL1sﬁ nevween spec’es




More mobiie bristle worms are also common within the ASBS. Their

_ ¢ryptic nature makes it hard for the cadsual observer to see them in great

numbers, but in some situations, nereid bristle worms, Nereis vexillosa;
are very common in mussel beds.” ’

Other bristie wWorms - are abundanb’ ithin the holdfasts of the surf-
qrass, Phyilospadix. et RV '

" Arthropoda: - The joint-legged animals (Arthropods) are~anothér'gf0up

of segmented organisms that are exceedingly abundant within the ASBS.

The Class Crustacea contains -many common forms. Seve"al species of
- .barnacles are.very common.wxuh1n the ASBS: 1n»ert1da1 zone. The acorn

barnacies, Balanus g?anduia'andpbhthamarus ‘dalli, are spatial dominanis -

in the high zone, and can occur at densities as high as several thousand
per square~meter. Several.other: species .of - acorn barnacies, Balanus,
can also be fTound in the intertidal zone.i -

Water Tice (Isopods) are &lso present within the ASBS. Perhaps the

mocb common are species of rockiouses, Ligia, that scurry about in the

-~

quash.zone. The water 7ouse Circxana is common within mussel beds.

Satt water fleas Anohipod } each gkeat abundances at all intertid
Tevels. ‘Because of the dificutties they pose for the non-nxpert no
tempt has been made to 1den,1zy them. Tney are common_1n nea.ly all’
habitats of the 1nteru1dat region. One r’mup of sa]i walter f'ieas9 the
Deacn hoppers, are common memoers of the sandy beach commun1by Others,
such as the skeleton shrimp or capres?wds, cén often be found on a]gaé,
hydroids and -bryozoans. . =~ o '
Crabs and shrimp be ong‘ng te the G”dn“ Decaﬁod*'a“ aiso guite com-
mon 1nz°rtxaa?’y. Crabs of the geneva acnygransus and en1gransu -are

al-.

- abundant in crevwces ‘and beneath “ech 4n the high and mid ;ones.~-Cancer;‘

crabs, Cancer spp., are found ben'auh,%OLkS at the lower tidal levels.

. -4~




-Hermit crabs, Pacurds spp., can be found in-any tidepcol, while por-

fliunts: St

ce1axn crabs, Petrolisthes, are abundant in mussel beds. Sand crabs,
Emerita analoga, are sometimes plentiful -on Saimon Creek Beach. Other

crabs are frequently encountered, while shrimp are sometimes seen in low

zone tidepools.

‘:Insects,are an often overlooked Compohent of the iﬁféfﬁidéi'biéta;
" Fly Tarvae are important herbivores in certain high intertidalfsituatTOns,
“ while roveﬂbeet1es Family Suaphy31n1dae are charactaristic pradators:
in the drifA commun1uy of sandy beaches

- Mollusca: “Molluscs are another phylum-common within the ‘ASBS. - FOur'_.~

‘classes of moliuscs are seen: the octopods and squids, Cephalopeda; the

chitons, Polyplacophora; the snails and slugs, Gastropoda; and the clams. -

" and ‘mussels, Bivalvia.

A"The'ohly'common cephalopod found within the ASBS is the.octopus,

" Octopus “dofleini martini. Octopods are crevice dwellers, and are noctur—: -

“nal predators. For these reasons, they are not often encountered, although
,tnpy arn orobab1y reasonabij -common.:
. ‘3_0 .
R !he chiton fauna within the ASBS is-a rich one. Most chitons are’.

:ﬁerb1vore-, and are found-at all intertidal zones excepting the highest.

The :gumbcot chiton, Cryptochiton stelleri, is sometimes. sesn-in-protected.. ..

“wspots;. the ‘chiton, Katharing tunicata; .and the chiton 'species of Mopalia ¢

are also common.’

Various snails and slugs (gastropods) are conspicuous-members of -

« the ASBS sinteriidal biota. The snaiis, or-proscbranchs, are excesdingly =

common’ &t ali tidal-Tevels. In'ihe high intertidal “splash zone, the v’ 7

two periwinkies, Littorina planaxis and L. scutulata, are common; and

.~ alaong w1th.barnac1éé, are ovten the most conspicuous animals present.

Found-siightly tower in the-intertidal -zone, and extending into the
- subtidal zone, are 1impets, which are sna is thh uncoiled cap-shaped

shells. ‘locally, there are Lhree genera of 11mpELs :ﬂund nntertida11y,




especially common are species of Collisella and Notoacmea. Where they
are found, timpets are often the most abundant snail present. They dwel]
in a varieuy of “habitats, and some 11vu speci 'caiiy on other snails, or
on one speczns of a?ga or maa1ne p1anL ' ' o
Other important snails that are common“w?thin,thé intertidal zone
“are the whelk, Nucella emarginatai?éhd?the black turban snail, Tegula . =

funebralis. The whelk preys upon barnacies; and is“responsibie for a -
‘considerable fractieon of the mcvta?ity'in ¥he'acbvn~barﬂacies, Ba?anus-:
.and Chthamalus.- The turban snail is§ heraavore Tound in h1ab zone: poo ols

‘and mid-intertidally.

Abalones, Haliotis spp.. are somnt1mes “encountered in crevices in-
the 1ow‘intertida?‘zone bUL are move. abundaqt SUDL?dd

The. puimonates, another group of gastropods, are occasionally seen. :
They "are ¢revice dwellers, also found in caves and algal holdfasts. . Thus

they are nct very conspicuous.

The sea slugs, or opisthobranchs,‘areethe~final”group of -gastropods

found within the ASBS. Most beldng to the order Nudibranchia, and despite
their seasonality, are obvious members-of the intertidal biota. Sea slugs -

{Nudibranchs} are found mostly in the low intertidal zone, dwelling on a

variety of prey items, including sponges, hydroids, bryozoans, sea squirts;

N and a'igae‘ . vv|'54, . O P T . . ﬂ "‘L‘f':? e

The diversity of another molluscan ¢lass, “the clams and mussels -
{Bivalvia), is not great within the ASRS, but one species, the California

mussel, Mytilus californianus, is-easily the mosi conspicuous organism
in the mid and high zone:Of”ane+swestﬁtegféns. -1t is probably the
 dominant biomass among the.molluscé; Within- the ASBS, musseis form large
beds, ofteh more than a foot thick, and spreading over several feet of
‘vertical tidal height. Mussel beds serve as shelter for a variety of
other organisms inciuding worms, and. various arthropods. The mussel,

Mytilus, in turn, is the prey of the ochre star, Pisaster ochraceus.
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Ectoprocta (Bryozoa): Bryozoans, often referred to as Ectoprocts,

are a group of smali colonial animais of great diversity within the ASBS.
Along with spchges and. sea squirts, bryozoans are spatial dominants in
.cryptic, dimly-1it habitats of the lower 1nuert,dax reg1on. Bryozoans

. also utilize shells, crabs, and a1gae as substrate.

- Echinodermata: Echincderms are a common and ecologicaliy important

“.group within the ASBS. Four classes of echinoderms.-occur locally:. “the

= starfish (Astercidea), the britiie stars (Dphluro1dea) the ‘urchins-

- {Echinoidea}, and the sea uucumners (Ho]othuro1ueQ}

7 “Ten: species of starTish -have been found: intertidally in.the ASBS.
' The ochre star, Pisaster ochraceus, is by far the most common. . It is a

-conspicuous predator upon mussels and barnacles in-the mid and 10w zone.:
Tews: bhoughu that starfish predat1on serves tg control: the- Towew ‘boundary
-of mussel beds. Other common Suara1sh include L@EL&SLEY?Q ,sppw, the
hatstar, Patiria miniata, and the leather star, De?masterﬁaSuimbricata{»

“The, many-armed starfish, Pycnopodia heiaqn h01des "is 'a.voracious predator

'

“that ¥s occasionally seen.
" Brittle stars are orobably abundant within the ASBS, but are not
‘'seen very oft en due 1o their habitat. They live inwsediment.at:the:bases

of bouiders and are difficult to coliect.

- Echinoids are represented by the purp?e'sea~urchiﬁ;:Strongylbcentrotus

- “puppuratus. - Urchins are found in pools and ‘on intertidal piatforms where
. they graze on drifting and atiached algae.
- ik Thebe are several species 'of sea cucumbers found.in the ASBS. The
~'most ‘common of these is & small black form found ‘in mussel beds, Cucumaria.
pseudocurata.
:Chordata: Sea squirts, {Ascidians), are suspension feeding tunicates

~oothats nxuner occur singly or cclonsa?1y Sea squir+s'are ésmmcnﬁﬂn the

< lower intertidatl region, esperaa1iy beneath Tedges and in crevices. They

bear a strong superficial ;esema]anca to spongec

-




. The most common soi1tary sea squirt is Styela montereven51s while
some common colonial forms include species of the genera AuTidium,

1

‘Archidistoma, and Didemnum. S o .

F1sh a“e also seen intertidally in the ASBS, p‘1mar11y w1uh1n poois.
. Some” are-prebabiy- s»randed with the failing c1de and others, espec1a31y _
~sculpins of the cot y1d Tamily, are: character1at1cai1y intertidal,

Land Vegetation: "

Two méjoﬁ p1ant'communities'(seé Barbour et al. 1973 and Standing-
et al. 1975) are found in proximity to the ASBS. The granitic bedrock

~and marine sediments;qf~80degazHead are covered primarily by a grass- .
tand-type community. Most of the plants"invthe-Bodega Head grassiand ]
are annuals; about one third (3/3) of them have been introduced~fr0m;Eurej;,,,
pean areas within the past 200 years. ‘The»dominani'fc%ms~of_the grass~ (

'i1and'are§ include: .sea pink, polypody fern, lupine, fiddleneck, Italian .
ryegrass,.bull thistle ‘and miner's Jjettuce. -

The sand dune area to +he noriheast of Bedega Head contains another
_distinctive plant community. The foredune area near Saimen Creek: Beach
2L .~ . is densely covered with beach grass, sea rocket .and ice plant.. These
: plants have-been‘%nbrscuced and planted several times in an atuempu to
stabﬁlizé»dune migration and prevent eros1on.;ashe.area.bebween,phe_goré:
- dunes and the hinddunes is largely windswept. and barren, although: some .
beach grass and a few perennial herbs are present. The hinddune area
‘(between~Saimon"Creek Beach and the harbor) shows an increase in.plant.
diversity, with the more common forms consisting of beach grass, bush
lupine, coyote bUCﬁ and mock hea:hev . Perennial horbs in this:area in-
" cludersilver beach wend beach dandeiion, sand: verbena beach stvawberry

and wesbern thistielr

tUnique Components

There are no marine piants or animals in the area of Bodegs Head

~known to be unique to that area. Likewise, nc endangerad or unigue spe-




cies utilize the ASBS as a resiricted breeding ground. The unigueness
of th1s area 1arge?y results from the protected status the ASBS has

'rece1ved as a.marine |'.e refuge. The flord and fauna of the area are
prime exampies of pris ‘ine rocky, wave-swept intertidal and subtidal

" environments.

The fact that Bodega Head is California's northernmost exposure of

" coastal gran|z1L rock is another |actor contrsbut1ng to the unigue char-

* acter-of the area. Although compuravae data are ‘sparse, it is conceiv-

" able that marine biotas from other expesed north coast areas may be com-
posed differantiy from those in which sedimentary or.metamorphic rocks

- comprise the ‘intertidal and subtidal substraté. Bodega“ Head is also 1nuer?

esting in that portions of its fauna-appear to indicate that the area ‘is
g transition zone between temperate area-species {(as ‘in Monterey) 'and.
~forms" representative of a more borbaE.fauna,fas found “in the northern -

sectionb of Lhe state.

. Evidence peinting to the lack of human impact in the ASBS is appar-
ent when comparisons of individuals and “population" 'sizes of the red.
_abalone, ‘Haliotis rufescens, are made between Horseshoe Cove .and Windmiil

Cove which s just south of the southern Timit of the ASBS. .This abalone

species is exiremely abundant subtidé%?y'atJHorSEShoedeve; and large

f1nd1v7dua1s commonly occur intertidaiiy. At Wihdmill.ﬁovegnhowever; inter—

- tidal aba?one are scarce and the subtidal poritiom of uhEa@ODU]EtiOﬂ is
" ‘noticeably reduced in size and abundance: .- '

One Tinal point depicts the importance of the ASBS {n terms of taxo-
~nomic 'study. Portions of the marine preserve in and near: Horseshoe Cove,
have been designated as the type locality for sever&?‘néW?y descyribed

speciest’ the' shrimp, Crangon handi (se# Kuris and Carlton 1977), the

‘demosponges, Adocia dubia and Leucophloeus actites (Ristau, in press)

and-a species of the ciam, Tetiila {Ristau, in prep. Y.” Although these
. . species are.not restricted to thTSASPQE%*‘ﬁe xmoortance CT ‘the ASBS is
enhanced because of this type locaiity dESIQHECsOP B! :




‘LAND‘AND WATER USE DESCRIPTIONS

Marine Resource Harvesting

L

" No major resource harvesting activities occur within the Timits of "

" the ASBS. Commercial fishing boats normally fish several miles or more

'away fromfthewASBS.- S?ort fiéhérman in charter-boats and private boats - -
likewise '‘normally work well outside.the area of the preserve. Rarely,:

.+ small ‘private boats have been noted bottom fishihg near the outer Timits. - 7
of the ASBS, but their influence on the biota of the area is considered
“.negligible. For a more detailed analysis of commercial fishing activities .

centered in the'Bcdega Bay area, see-Standing et al. (19?5). ST

..+ Municipal and Indusirial.Activities
. . . A

'Thére are no major municipa?iiieé within 1 mile (1.6 km)-of the'ASBS;~

‘Bodega -Bay,: a small, unincorperated town of some 800 people Ties 1.7.miles
(2.8 km) east of the ASBS." The only major industry of the area consists
“of a small commercial fishing f?eet‘that_worké out of Bodega»Harbor:ﬁ

This "industrial" activity does not appear te affect the ASBS, and it:is .
not expected to expand to a point where it potentiaily could impact the-

. area. No other industry is at present expected to be developed in the
ceyicinityoml i B

- Agribusiness -

Portions: of the grasslands of the Coast Range foothills above Bodega - -

"Bay are lightly grazed by cattle and sheep. Ranches in the area are small =~
*and therefore not considered to have any substantial effect on the marine:

" waters of Bodega Harbor, Bodega Bay, or Bodega Head.
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Designated Open SpaceAand Recreational Use

The ASBS is bordered to the northeast and southeast by portions of
Sonoma Coast State Park (Salmon Creek Beach, Bodega Duﬁes and Windmill
Beach area). Westside Park and Doran Park, both County Parks, are located
to the east of-the ASBS. Peak usage. for these afeas, approximéteiy 60%
of the yearly total, occurs between the months of June and September.

During the past year tke number of v1s1toro to these areas has
been as foliows (R. Grace, State Park Ranger and €. Prouty, County ParKs ;

Regional Office, personai commun1cat1on,

176,000 people
85,000 peopie
76,000 people

Sa}mon Creek Beach (40 acres, day use)

v

,Bodéga Dunes {1,100 acres, 98 campsites)..

Windmill Beach area (350 acres, day use) -
Westside Park (25 acres, day. use,:47jcamp— :

‘$ites, boat launching facilities)

o 47,000 people
‘Doran Park {120 acres, day use, 139 camp- . |

sites, limited boat launching). 164,000 people

-lAithoﬁgh Targe number of peop]e ut1112e the St te'and County.Park
‘areas around the ASBS, ver/ ;ewzos'these peopie (approximately 100 per
.year) enter onto the Bodega Marine'Reserve. The impact on the ASBS by

park visiters is not considered significant. -

- One"other section. of 1and~¥betwenh theiprcperty-of*the Marine Labora-
“tory ahd ‘Westside Park, has Denn identified in the Coastal Master P?an

. as property . that should be presarved as. open..space.. This parcel rons1sl,s
of a freshwater marsh located onyprivate~propertyténd is on the State

Lands Acquisition List.

- Two -major Urivate marznas ex ust in Bodega Harbor qnd have docking -
'fac11;t1e5~xor some 210 ‘boats. ‘They are predominantly wused by commerc1u?
fishermen. *A third marIWa, to be Tocated near Westside Park,. is CJrrent?y
in the ﬁiannjng stage. Other pecreational activities occurring adjacent
to the ASBS include nature study, campsng, hi iR, photogvaphy and pa1nt-
ing (see Standing et al. 1975). B




Transportation Corridors

According to a Coast Guard spokesman (personal communicatioﬁ);thé
main shipping lanes for smaller ships and barges lie approximately 4 miles
(6.5 km)&bffshpre from Bodega Head. Larger ships generally navigate areas .
6 to B.miles (10 to 13 km) Trom the coast. ‘

-Scientific and Educational Use

_Bodega:Manine;Laboratowyfs functionsAare:primariiy ofiented‘toward
scientifié_researth,funiversity teaching and public service. Much of .
the hesearch;and,teaching at the Laboratory has utilized the area within:
thenA$B§5aandngCUSed on.marine aspects of -biology, ecology and. geology..:"
In the'pést-several years, the amount of pesearch in the applied marine
sciences of .sea wéter»conversibn marine pollution, and mariculture -has’ ;-
increased significantly. To date, research accompiished at the Laboratory .
has generated 21 doc“ora] di sser*atwons, five master's theses,. about:150

scientific. artic,es and books and numerous student research r@porta

Annually, approximately 100 university dedeﬂbs are enrclled in either 6 - -

or 10 week-long courses at BML. These studénts utilize the ASBS in their..
formal field work. as well as in independent sbudy progects

’ Aithough the;Laboratory.ié primarily associated with the University .
of California, Berkeley. and Davis campuses, mahy other colileges and:unir-’
versities in-Northern and Central California use the Laboratory and: the:
area. for fle’d rips.and rnéeavch purposes {see Standxnr et al. 1975).

In addition, classes from pr1mqry and seccndary scnoo?s common]y use-. ;he

habora*orj and surround1ng area for 11e1d tr1ps
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V

ACTUAL OR POTENTIAL POLLUTION THREATS

There is, at present, one point source of discharge entering into
" the waters of the ASBS. This discharge consists of the effiuent of the

Mur1ne Laboratory's Seawater Circulation System. o R -

Potential point sources of po]?utqon that conc°1vab1y coutld atfect
the ASBS 1nc1ude the discharge of municipal domestic wastes, harbor dredg-
ing andlvesse? discharge.. Potantial non-point sources of poilution in-

clude agricultural wasﬁes, oi},spii]sfand Tand deveiopment. .

. * The municfpa1.domestic wastas of Bodéga‘Bay and-the.Bodega-Harbdr-
‘subdivision are transported through a district sewer system to an advanced
secondary treatment piant Tocated on the east side of Bodega Harbor. : Ch e
" The treated effluent, cirrently at a voiume of 80,000 to 100,000 galions. '
per ‘day, is used to 1rr:gaue “open space’ in the Coast Range foothills
and a golf ¢ourse. in the Bodega. Harbol subdivision. According to Sténdihg '
et &1. (1975), this effiuent is.not gnpectea to cause prob}ems fdf the

.ffsh and wf?d?ifE“resourCes\of'the harbor; pkésumab1y, it would have a

nég?igib]e effect on the biota Qf'the‘ASBS. B e - S .ii |

The county parks in the area of Bodega Bay currently use septic sys-
tems Tor waste disposal. ~However, there are pians %o join these parks '
ifito - the existing sewer system within.a few years (C. Prouty, personal.-

- commanication). At present there are no indications that leaching. from -

the county park's system is affecting the. ASBS.
Waste disposail in the state park areas is accomplished by either. : |

chemical sanitary facilities or septic systems. As with the county parks, o

there are no ;ﬁd?ﬁ&t?Oﬂc uhat the waste d1sposa1 methods of the st -

parks are affe L*ing the. ASBS.

Dredging'acthiiies'occur infrequently in Bodega Harbor and are con-
trolled by the Army. Corps of Engineers.

agbor channel has been : |

i i RIS
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dredged three times since 1943, the last time being in 1968. Portions

of the dredge spoi?s from work in 1943 and 1948 were deposrxed in the

outer Bodega Bay -area. . Spoils from more recent work (19613 1968) were . oo
deposited at‘Weétside Park, Doran Park and Beach, and the airport.site

(see Standing et at. 1975). . The exisiihg airport spbi% site has been-

_ recommended as the disposal site for Ffuture dre&ging activities (the har-

bor channel and the propesed marina-at .Spud Point) and it is not consid- - eyt

ered that subsequent.dredging will threaten the biota of the ASBS.

Considering that major tranépor‘*t%on corridors ars }oca+ed-0Ver«5
. (8 km) -from the.ASBS, d1scharge from sh;ps is not a particuiarly -
s1gn1f1cant prob]gm41n th1s_are“. Small amounts of. petroleum hyarocarbonc

are probably discharged from private.and commercial fishing boats, but < . - wia

their impact on.the area is apparently negligible.

Several unpred1c»ab1e hon-point ‘sources of poliution such as agr1~ el
cultural wastes, o1T¢sp31153and;se¢1men;at1on cence1vab?y could affect . -
the ASBS as airesy]i;of.catastrophic.circumstances; Major fiooding_qf
the drainages.to the north and south 6f the ASBS could introduce*]arge,.A<
guantities of agricultgra? toxicants, sewage or sediment into ﬁocal marine
waters. 011 sni’lage~rou1d~resuit from a variety of shipping accidents. '
Wajor local earthguake activity could also affect the water quality of
the ASBS. Massive Tands?sd1na resuiting Trom earthunke shqk1ng\,you1d
1nt“oduce significant amounts of easily erodible and suspendib?e sediment:
into the ocean waters around the ASBS. Lateral crustal movements . along -
Tocal segments of the San Andreas fault likewise might affect water condi-
tions-and substrates-in the arsa by altering existing currents and chang-: -
ing sediment depositional patiterns. - ‘ '

Although the. waters and shoreline of,the ASBS are, at present, virtu-
ally unimpacted by human activity, one poténtia? non-point source of pol-
Tuiion;'land development, ceu?d:cccur\té'tﬁe extent that iis effects are-
felt in this area.. Population growth'in;thé Bodega Bay area has generally
been siow; approximately 800 peopie are residents of the immediate area.
However, iT the subdivision southeast of town is fully completed, a popuia-

tion increase of nearly 5,400 people is expecisd, and an eventual popula-




L
tion of 9,000 people in the area.has been estimated (see Standing et al.
1975). Such.grbwthvcan cause probliems with increased sedimentation due
‘to construction activitiy with waste disposal and with environmental dis-
turbance from large numbers of people using limited recreational areas.
With adequate<p1énning, the probiems of sedimentation and waste dispésa]
probably ‘can be circumvented. HoWever, the problems of increased 1ahd
use by. both residents and tourists, and their potential éfféct on the
ASBS, cannot be predicted. It.is_not known whether the present buffers:
that -now ‘afford some protection to the ASBS (iimited access’and hazardous:
wéter’cbndftions) will continue to remain effective wfth a Tafge influx

of people into the vicinity. K
SPECIAL WATER QUALITY REQUIREMENTS

’ ,Thevwatérs of the ASBS are presently-being“monitoredfin compiiance
- with the Ca?ifdrnia Regional Water Quality Control Board North Coast
Region's Order No. 76-140, NPDES CA 0024066.

In addition, marine animals from'portions of -the ASBS are being peri- .’
+odically :analyzed as pért of the'Federa1_and State Mussel Watch Programs:

~ The :federal.program includes monitoring for ﬁransuranicApoi?uténtsgttrace

. metals, ch?drinated'hydrocérboné,,pétroTeum hydrocarbons, and biogenic

- hydrocarbons and also involves performance of histopathoiogical -examina-

- tions. -The state program monitors trace metals, pesticides, and petroleum

hydrocarbons.
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 APPENDIX 1

Key to Symbois in Subtidal Biota List
common
occasional

rare (Marine thﬁélsliisf)

(S): seasonal -‘pbpﬁiations may disappeéf COmpletely for several

.- months, or become markedly reduced in size.

?Genus species: generic placement questiomable

Genus ?species: species identification questionable

'_Wrack{ ~s§e6imen fdﬁnd washed ashore at Horseshoe Cove - presumed. to. il

* occur within the ASBS.

epiphytic: ~'found growing on plants

epizooic: found growing on animals .

RS:
SB:

Oow:

data not available

. Key to SymBois in Aves Fauna List

ébmmqn —.present throughout most of seasdn

ungpmmpﬁ_qr‘ra?e 7'pr§sent_ip very low numbers or sporadically '
:o;kyq;hdre |
sandy beach . |
ocean water

probﬁbl&»hests.on or near the ASBS
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- APPENDIX 2 oo

Subtidal Biota TList

Abundance Substrate
Marine Plants
Chlorophyta
Class: Chlorophyceae
—Enteromorpha prolifera :—;«,.. 0 . rock
_ Spongomorpha cdalita =~ ¢ : 0 rock -’
_ Urospora penicilliformis < - -
- Codium fragile .3« _ ' ) 0 ... rTock
_Collinsiella tuberculata - 0 rock
Phdeophyta D
Class: Phaeophyceae _
—Ectocarpus dimorphus == 0 . epiphytic
~Desmarestia herbacea ¥ . 0 rock
. —~Desmarestia munda & 0 ‘rock
+ ~laminaria ephemera 1~ 0 - rock
—laminaria dentigera 0 rock
~ Laminaria farlowii ¥ C rock
Costaria costata'w?i C rock ...
. Alaria marginata =° C rock
~ Egregia menziesii — c rock
- Leéson—iopsis ‘littoralis m- : O rock
—-Macrocystis integrifolia 77 .. 0 ~ rock
- Pelvetia fastigiata =~ C rock
f'Cyétoseira osmundaceaﬁ%w‘ C ‘rock
Rhodophyta
Class: . Florideophyceae ‘
"~ Smithora naiadum ~~ c epiphytic
. Pbrphyrella gardnex‘i_—-li—- 0] . epiphytic
~ Gelidium coulteri -~ - C rock.
Gelidium pusillum —— 0 rock
_Farlowia compressa .. 0o . rock

67—




. Marine Plants ‘ R Abundance Substrate

Rhodophyta

Class: Florideophyce@eg 'c;:.on_tini;'ed

13N

Farlowia mollis - v“;‘ 0 rock

Dilsea callfovmca -+ -C rock

Cry‘tos:.phonla woodii -z- 0 rock A
" Pikea Tobusta *f% o 0 rock

Constantinea simplex < 0 rock

Lithothamhius pacificum =4~ - C rock )
Litho?.hamniﬁm_ 'iahymatoddum —5 C rock
,Melobes.la mo.rglnauawa ' C 'epiphytic o
Melobesia medlocrls - C ef)iphy,t‘iﬁ:i e
Hydrol ithon decipien_s R .- c rock ' '
Corallina frondescens “~ : o 0 rock .

Corallina officinalis: chil ensﬁ.sv & | C rock

Corallina vaﬁéouveriensis,\g- - c rock -

nlharaﬁa ‘bodégensis . - 3 s 0 A rock

Bossi ella cal 1forn1ca s _ 0 rock

,Bosszella orbigniana . or_bigniana o C ‘rock.

Bossiella plumosa e C rock

Calliarthron a,ubevcu'!osum - c rock

Gloiosip homa VeLthlllaI'1$ _,M 0 » rock

Endocladia muricata A 0 rock

Halymenia californica & C rock

Halymenia coccinea ’;= ' 0 rock

Cryptonemia ovalifolis “:“‘"" 0 rock
Prionitis cornea = 0 rock

Prionitis filiformis : ‘i C rock '
Prionitis lencsolata % - C rock
‘Prionitis lyallii - . C rock

Callophyllis crenulata e -0 . rock’

Callophyllis flabellulata - C rgck
‘Callophyllis obtusifolia - o} rock

Callophyllis pinnata —%— C rock

0

Callopn 1lis violacea i rock -
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Marine Plants
Rhodophyta

Class: Florideophyceae, continued

Schizymenia pacifica 4

E)
1

Plocamium cartilagineum*%f—

Opuntiella califormnica

Plocamium 0T e€&gomum -

Plocamiocolax pulvinataf@ﬁ‘

Gracilariopsis sjoestedtiiﬁ%

‘Ahmfeltia gigartinoides %~

~ Ahnfeltia plicata =

7: Gymnogongrus leptophyllus 3?

Gymnogongrus platyphyllus <

. . 5
Stenogramme interrupta ==

' Gigartina corymbifera -

Gigartina exasperata -

]

Gigartina harveyana —=—

Gigartina volans -

Iridaea cordata splendens =

Iridaea lineare —i-

Rhodymenia pacifica ==

Rhodymenia palmata molliSJém'

. 3
Gastroclonium coulteri ==

N

" Microciadia coulteri =y~

Ptilota filicina——-

Delesseria decipiens.®

Phycodrys setchelliifér

Hymenena cuneifolia*%«

Hymenena flabelligera —.

Cryptopleura lobulifera =

Botryoglossum farlowianum anomalum —i—

Polysiphonia paniculata ..l

e

Pterosiphonia bipinnata

m—

" Pterosiphonia dendroidea

" Pterochondria woodii woodii

Abundance

4
i

O O O O O 0O Nn o O

OO0 oo no0oaOO0n0o0o0o0 00 o0oaannoaano o,

‘Substrate

rock

rock

rock

. rock

TOockK -

wrack
“rock

“wrack.

sand/rock
interface

rock
rock
rock

rock

- rock

wrack
rock

rock

‘rock

rock
Tock
wrack

rock

" rock '

rock
rock
rock

wrack

. rock

rock

"rock

rock

epiphytic




 Marine. Plants ‘ o o . " Abundance Substrate
Rhodophyta
Class: Florideophyceéé,.Céﬁéinue&
Amplisiphonia pacifica — ' ° 0 rock
~ Laurencia spectabiliS“spéctabilisFé;j - C . rock
Odonthalia floccosé,;gu S C rock: -
Tracheophyti
Class: Angiospermae 2 a
Phyllospadix scouiéfi;¥é” Y o ' rock and
' T B : sand/rock
- . interface
: Phyllospadix'torr§Yi ;§~};a' T .0 - rock and
\ R o © sand/rock
L o ' interface

Note: This ligt is 1imitéd-tof}g;ge ﬁaéroécopic algée ér those
smaller.s?ecies that were very. abundant and conspicuoué;' Many
of the smaller, 1é§§1cbﬁé?iéﬁégé:algae‘that occur as crusts,
endophytes, epiphyfé§;-éna pgf%éites wefe omitted. For further

reference see Johansen (1966) .and Abbott and Hollenberg- (1976).
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Porifera '
Class: Demospongiae

Acarnus erithacus =

Adocia dubia®—=

?Anaatss spongigartina i
. =] 5

. Antho lithophoenix ==

o,
I

 Aplysilla glacialis =

Aplysilla pquraphisi}

Axinella ?vermiculata X

.. Axocielita originalis 3

Cliona ?celata californiana -

3

‘Halichondria panicea—r

“Haliclona permollis

g Hymendectyon‘lyoni*%

qs : i L
Isodictya quatsinoensis g .

‘Leptoclathria asodes &

+ Leucophloeus actities*™

‘ Lissodendoryx firma™t

- Lissodendoryx topsenti -

Microciona microjoanna

“h

.. - i)
Microciona parthena 7~

“iMycale ?lobata "¥

Mycale macginitiei ~

‘Mycale psila 4

' Mycale richardsoni™

Myxilla agennes™

" Myxilia incrustans v

“Ophlitaspongia pennata~T

?Pachychalina lunisimilis -~

“"Plocamia karykina =%

Polymastia pachymastia.>

Prianos problematicus ~=.-

Reniera sp. A —

Sigmadocia edaphus—
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Abundance

14

©ONOoOnOOoO0O0O0O0NoOo0O0O0NAao0oaooanonoooanad o

" Substrate

rock

rock

rock

_rock/shell

. Tock

rock

_rock
 rock/shell

rock/shell
rock/algae
rock/sheil

‘rock/shell -

roﬁk/algae
rock

rock/algae

“rock/algae
rock 1.

- rock

rock - -
rock/algae -

Tock

rock

rock/algae

- rock
‘.rock/sheil
- rock/shell
©.rock

Tock/shell

rock

~ rock

" rock

rock




Porifera

Class: Demospongiae,‘continued

- "Sigmadocia sp.7d

P

‘Spongia idia ;kt

Stelletta clarella —F

Suberites sp.R

. . B 3
Tedania fragilis-—,

?Tedanione obscurata T .

. I - LA
Tethya aurantia.cdaliforniana™™ -

—
Tetilla sp.** =

Tetilla sp. a**-t

. .y . A
Xestospongia trindanea*—< "

} - o
Xestospongia vanilla 7.

nthoarcuata graceae &+ -

Axinomimus tuscarus*¥

Hymedesmia brepha-

Plocamissa igzo%. =

. - - 3 V
Tedania toxicalis-¥.

Stylopus versicolor californiana= :-

Class: Calcispongiae

ol

?Clathrina sp.

Leucosolenia eleanor + - .. .

t.'"

.. - . 3"
eucillza nuttingl - -

Abundance

0O 0000000 O00OnN0o0nNo0 oo

0 (5s7)
C (5)
0 (57)

Substrate

“rock

rock

Tock
rock

rock -

rock/algae ..

rock _

epizooic
epizooic'
rock

Tock

-wrack

wrack
wrack
wrack
wrack

wrack

rock

Tock

rock

* refers to new species, the descriptive work is in press in

the. Proceedings of the Biological Society of Washington.

%% refers to a complex of speciées whose status is questionable.

The descriptive work is cufrently in preparation. Identifi-

cations of these forms can be found in Ristau 1977y .-




Cnidaria,
~ Class: Hydrozoa

Aglaophenia struthionides -

Aglaophenia inconspicua <

Plumularia plumularoides“%

Sertularella turgida=+

' Sertularia furcata ¥

Stylantheca ?orphyraf?

Velella velella 4

Classi Anthozoa

N

=

Anthopleura elegantissima -+

Anthopleura xanthogrammica

Cnidopus ritteri ¥

Tealia coriacea -k

. o . A
Tealia lofotensis 7

Tealia Egsé

Metridium senile4§

 Balanophyllia elegans ¥

Corynactis californica™
Clavularia sp.T
Class: Scyphozoa

2

" . Aurelia aurita ¥

+. Pelagia noctiluca—

]

Ectoprocta
Class: Gymnolaemata

Membranipora membranacea ™

Dendrobeania lichenoides —

) g . - -
Scrupocellaria californica —

: . . - s
Parasmittina collifera™y

Eurystomella bilabiata -+

Costazia robertsonae —

e

Hippothoa h&alina S

Abundance

0O 0 o 0 o0 o0

0O 0O 00 o0 anoa o

o

0 (8)

a O 0 0O O 0

(@]

sy,

)

.Substratev

" rock
~algae .
.i_rock
“3ﬂro¢k/aigae
‘ rock

‘Tock

pelagic

‘fdck
: ?oék
.rock
rock
- rock

. rock

rock

rock -

- rock

rock

_’pelégic'
pelagic

" algae
. 'rock

'T:oék/algae'

" rock

rock

1Aaléae

algae




Ectoprocta

Class: Gymnolaemata, continued

.3 Microporella californica

—Microporella cribrosa

_~#*Schizoporella errata

*%Alcyonidium‘parasiticum

% Flustrellidra corniculata

,‘C1ass: . Stenolaemata

i .. . .
. Crisia occidentalis

~-Diaperoecia californica

& . - - .
% Disporella californica

~tDisporella hispida

§ -

Y Oncousoecia sp.
Annelida

Class: Polychaeta

" Nerels latescens

“¥ Phyllochaetopterus prolifica

“+Dodecaceria fewkesi

2 Sabellaria cementarium

“% Phragmatopoma californica -

:?Eudistylia polymofpha 

=

“Sabella crassicornis

. <L Serpula vermicularis

<4 Spirorbis spirillum

A Salmacina tribranchiata.

Mollusca

Class: Gastropoda

=

¢

2
3
=
Y

Haliotis rufescens

.

Diodora asper

i
*Fissurella volcano

“#Megathura crenulata

~- Megatebennus bimaculatus

O a0 o o o |

Abundance

a o a o

(]

o O O O 0O

o O 0o O

o o 0o o o

Substrate

rock

algae
rock o
rock/she;i~

rock/algag‘

rock/élgae
rock
rock
rock -

rock

algae/rock

,sedimént' A

rock

rock.

rock

rock/
sediment

sediment .

rock ’

rock/algae -

rock

rock
rock
rock
rock

ascidians




Mollusca
Class: Géstropoda, continued

Acmaea mitra %“

Collisella asmi-l

Collisella instabilis =

Notoacmea insessa %

Notoacmea paleacea~%

. . 3
Calliostoma ligatum =~

Py

Tegula funebralis ™

—

Tegula brunnea 73

. . SR
Lacuna marmorata -¥

‘Epitonium tinctum -2

Hipponix cranoides %

Crepidulavadunca,}

" Polinices lewisii—

3,

‘Lamellaria spp. ¥

Ceratostoma foliatum =T

Ocenebra interfossa

Nuceila canaliculata—

' Searlesia dira —

Amphissa columbiana—{’

‘Mitrellia carinata -

‘Mitrella aurantiaca —

"~ Nassarius mendicus 2

"~'Olive11a'biplicata-§

Rostanga pulchra-%

Doriopsilla albopunctata—r

Cadlina luteomarginata -t

Acanthodoris, nanaimoensis -+

Hopkinsia rosacea +

Aldisia. sanguinea-y

Dirona albolineata -

Diaunlula sand1egenszs -

Aegires albopunctataus
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Abundance

O 0o nNno0oonNaanooo o o .an

O oOon o .0 aaa o

O a0 O o0 a o a o

" Substrate

algae

‘shell’

algae

algae

" Phyllospadix

rock/algae

rock

«r0ck/aigae

Phyilospadix
anemones -
rock

shell .

sediment

sponges/

ascidians
rock

rock/algae .

“rock

‘rock/algae. -

rock/algaer

" rock/algae

rock/algae

rock/ .
sediment

" sediment

sponges -
rock

rTock

- sponges

‘hydroids

sponges
rock
sponges

rock




Mollusca
Class: Gastropoda, contiﬁued

Laila cockerelli %‘.

Anisodoris nobilis <+

Hermissenda crassicornié.é

~
o

Tritonia festiva

Archidoris odhneri -5

Archidoris montereyensis =¥

Coryphella rilineéta&%

Antiopella barbarensis<

Discodoris heathi =&

=

Precuthona divae 7

. . ‘ ERE
Trinchesia flavovulta <7

Trinchesia lagunae -4

Triopha carpenteri .}

Triopha maculata %

~ Class: Polyplacophora

2

Tonicella lineata ™

Cryptochiton stelleri T

Katharina tunicata <+

_ Mopalia ciliata ¥

Mopalia hindsii s’

Mopalia muscosa™

v Basiliochiton heathidi ™

Dendrochiton thamnoporus +

Class:; Bivalvia

: : Y,
‘Hiatella artica

Hinnites giganteus -+

Pododesmus cepio-~-
Class: Cephalopoda

Octopus dofleini martini —+

Abundance

o o oo o

‘o 0o o o

O 0 00 O 0 N 0

Substrate

rock

sponges |

iock/_
sediment/
hydroids

rock/
hydroids

sponges. .

sponges

hydroids

hydroids -

rock
rock/

“hydroids

rock
rock
rock

rock.

rock/algae
rock

rpck-

rock

rock

rock

rock

rock .

rock .
Tock

rock

rock




Arthropoda

Class: Crustacea

k)
Balanus crenatus ™

. . 3
Balanus nubilus ~¥

Acanthomysis sp. ¥

Idotea montereyensis ™7

Heptacarpus brevirostris—-

Heptacarpus cristatus -f

Pagurus granosimanus ¥

: . . ;
Pagurus hirsutiusculus <

. S . 2
Pagurus samuelis ¥

s

Cryptolithodes sitchensis:

&t

Lopholithodes mandtii 4

1

Loxorhynchus crispatus 4

Mimulus foliatus %

. C . ac
Pugettia producta

. L
Pugettia richii-

. 3
Scyra acutifrons ¥

e

“Cancer antennarius @ -

Cancer productus ¥

“Cancer gracilis—=
. ! =2 -

Cancer magister

- Crangon handi =+

“Tecticeps convexus

Echinodermata

Class: Echinoidea

Strongylocentrotus purpuratus T

Strongylocentrotus franciscanus -

" Dendraster excentricus —

? .
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'ABundance

aQ O O .

o

OO0 0 oo oaaaana o o o

Substrate

"rock

rock

algae/
eel grass

algae/

eel grass

algae/
eel grass

rock

sediment/ "
rock

rock

rock/algae
rock/algae
algae/rock

algae/rock

- algae

algae
algae/rock
rock crevice

rock crevice

" sediment

sediment
sediment

sediment

‘Tock

rock

"sediment




Arthropoda . Abundance. Substrate
Class: Holothuroidea - L .
Stichopus californicus =+ 0 rock .
Cucumarla mlnla-a A 0 rock
Cucumm ia psel_ldocura*t:al«‘L C algae v
J:upentac;.a ‘quinquesemita & 0 “rock
Class: Ophiuroidea
Amphiodia occidentalis 1~ ¢] rock
Ophionereis eurybrachyplax-+ = ' 0 rock
Class: Asteroidea
Pisaster ochraceus % -: = ... . i C _ " rock N
Pisaster brevispinus® ¢ . , o sediment . @ .
“Patiriz miniata % = - - oo c .. rock/ - -
' T o sediment
Dermasterias imbricata™® = .. C. rock
Herricia .1 viuscula—% o T : C ‘*ock/ ‘
A ‘ L ' sponges -
Pycnopocha hellanthouies : S C Tock/
‘ ' © sediment
Leptasterias hexactis -+ = c . algae
Solaste awsoni & ’ s o] © rock/
7 : o sediment
’ . . 3 . .
Orthasterias koehleri-t : - 0 , rock y
Chordata (Tunicata)
Class: Ascidiaceae
Aplidium californicum 4 C rock
Aplidium solidum *-f;- - C rock o
Aplidium ?sp. % - C rock .
"Archidistoma Dsamm.uon« ‘ 0 rock
Archidistoma ritteri 4 C rock .
Boltenia villosa-y 0 rock/algae
Clavelina huntsmani < C (S) rock
Cystodytes ?lobatus ¥ 0 rock/algae
Cystodytes sp. ¥ o rock/algae




Class:

- Class:

Chordata (Tunicata)

Ascidiaceae; continued

Diplosoma macdonaldi 4

Distaplia occidentalis ¥

- i NN
Distaplia smithi ¥

: . .- . B
Euherdmania claviformis # -

Metandrocarpa dura =

Metandrocarpa taylorid

Perophora annectens ~r

- B
Polyclinum planum—f - -

Pyura haustor =

Styela montereyensis‘%

[

. . 3 .
‘Synoicum parfustis™ -

V'anoicum pellucidumg"

Trididemnum opacum +

Didemnum carnulentumi%

‘Chordata (Fishes)

Chondrichthyes

- Carcharodon carcharias-%

b
e

Squatina californica 7§

‘Torpedo californica=

‘R4ja inornata

Raja rhina %

Class: Osteichthyes3

Porichthys notatus + -

Microgadus proximus -3

-

Genyonemus lineatus T

Brachyistius frenatus -

Cymatogaster aggregata T

‘Embiotoca jacksoni =

Hyperprosopon anale ™™

Hypsurus caryi —

779’

‘Abundanée

(@]

Ta o a

Ao N0 oo o n o o o

O o o o O

O o o O

)
(S?) '

(s7)

®

()
&)

(8)
()

..over Sand = - R

.algae

" sand -

'sand

Substrate

rock '

S —

rock

rock A -
rock/shell A

algaé |
Tock

algae/rock'5 . 5
tock/algae o
rock o |
fock/algae ' o "f%
rock | ;

rock . T __}

rock/shell o |
rock/shell

pelagic R

over_sand
S ]

over sand : e
o ;

over sand

rock/sand
over Sand

over sand

over rock/ -
sand

over rock

over rock/




Chordata (Fishes)

Class Osteichthyes, continued

Micrometrus minimus =

Phanerodon furcatus -+

" Rhacochilus toxotes ¥~

Chilara taylofi ﬁ%

Gibbonsia metbl‘%

Apodichthys fTav1dus

Anarrichthys ocellatus %~

3

Sebastes aur1culatus~@

Sebastes flavidus <

_ Sebastes mystinus~i

Sebastes caur1nus~f

Hexagrammos decaorammus4~

Hexagrammos - lacocephaluSﬁ

‘Pieuronichthys decurrens i

- Ophiodon elongatus

Scorpaenichthys marmoratus —-
L %

Occella verrucosa =£

Pallasina barbata <

3 s ) <
Stellerina xyosterna +

Odontopyxis trispinosa .t

Liparis pulche‘lus-L

Citharichthys stlcmaeus

Citharichthys sord¢dus~ﬁ

Isopsetta isolepis %

Parophrys vetulus =¥

Platichthys stellatus *

&

Aulorhynchus flavidus 4

For a more detailed account of

-and Bane (1S71).

s
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Abundance

0

.C.

OO0 o0 000000000 aOAa0nnNnaOanNOaonNooano n

(s
(s)

(8)

Substrate

over sand

over sand/
algae

over rock -

over sand

algae

. rock/algae

rock

"rock

rock
rock

rock

:6ck/alga§f'

rock/algae ~

rock

rock

Tock/algae .

sand

rOck/algae_»

sand

_sand

sand -
sand
sand
sand
sand
sand .

sand

*he £ish in this area see Bane




Chordata . | A Abundance -

- Class: Vertebrata (Marine Mammals)

N

Fin Whale, Balaenoptera physalus - R v
Gray Whale, Eschrictius gibbosus (glaucus)- c (8)
‘Dall Porpoise; Phocoenoides dalii-% R.
HarEor Porpoise, Phocoena vomerina T 0
" Killer Whale, Orcinus gigié‘ R
" Northern nght Whale Dolphln ‘Lissodelphis borealis < R’
Pacific White- sided Dolphin, Lawenorhynchusobllquldens*f R
Risso's Dolphin, Grampus griseus ~“ ' R
Callrornla Sea Lion, Zalophus callfornlanusgi C (8) N
Suelle* Sea Llon Lumetoplas ]ubatLS k) C-(Si
Harbor Seal, ‘Phoca vitulina ¥ o
:NoLthe;n tlephant.Seal, erounga'angustirostrisf% R (S)
Seasonal Status
"Migration/
Summer . - Winter Habitat
Class: Aves .
Common Loon‘ EEEEE.EEEEEL% C .OW'4?51;i¥:f‘€
Arctic Loon Gavia arctica . S Co oW T
Red- throated Loon{ Gavia Stéllata"% _ ¢ oW
Red-necked Grebe, Podiceps cr4segena*§ U oM
Vf:Horned Grébe Podiceps auritus -¥ c oW
Eared Grebé' Podiceps 11gr1c01115- .C oW -
: Western G;ebe, Aechmophorus - , e
oc01dental¢s o ) ’ c - . OW
Brown Pelican, Pelecanus ¥ : o ST o
- occidentalis .. ¢l c RS,0W
. Double-crested Cormorant, ' o B . ]
Phalacrocorah auritus -+ ‘ S RS, OW
Brandt‘s Cormorant,. Phalacrocora A‘ ' . "w' '
penicillatus - - ‘ ' ' C . RS,0W
Great Blue Heron, Ardea:herodiaé-i' E U._' ) RS.
Black Brant, Branta bernicla - - _
U ow

nigricans

-81-




Chordata - o . Seasonal Status

- Migration/

Class: AVES, continued R Summer Winter Habitat
Greater Scaup, Avfhya marila € . ' 8] oW
Common" Goldeneye, BucephaTa o :
clangula AR o U © oW
White- w1nged Scoter Méia:,tté}? .
deglandi LT o oW .
Surf . Scotu;; Melanitta persr1c11 ata 4+ . C - oW
Black Scoter,.Melanitta nigra "f ' , U ow - ' o
Red-breasted Mérganser, Mervus*L

) ser;ator e S N _ - C

Black Oystercatcher Haemauo us 4
bachmani -

Snowy P‘over Charadrlus alexandrlnus-

.'Biacx bellznd Plover Pluv1a115

‘squatarold . ST “.,_ ‘ C RS,SB -
Surfbird, Aphrlza v1rgata.§‘” BRI ~ . ', C RS,SB
Quddy Turnstone; Arenaria 1nterpre5'é' . : (U RS,SB
‘Black Turnstone, Arenaria %i. , L : '
melanocephala . o ~C RS,SB
Whimbrel, Numenius phaeopus-% " C RS,SB
Wandering Tattler, Heteroscelus~§ '

incanus - C RS
Willet, <Catoptr ophorué semipaimatus < c RS,SB-
;Red hnOL, Calidris canutus ¥ : U ‘RS,SB‘
Rock Sanaplper Calld“ls pt11ocnem s;-' C RS -
Pectoral” Sandp;ver Cailarls =

meianotos ) : u SB
‘Baird's Sandp1pe;, Ca11drws ba1rd1;‘ U“ SB.
Least Sandpiper, Calidris minutille .@ - U SB
'Dunlin, Calidris ‘alpina & : U SB
Western oandplper Calﬂdrls maur1 + B i SB
Sanderling, Cai"a¢1s a1ba., ‘ C SB
Marbled Goawn5 Limosa —eﬁoé“wj ‘ C . SB
‘Red Phalarope, Phalaropus Fulﬁcariusmbl ' U oW
Northern- Phalarope Lobipes lobatus ~ : U oW
Parasitic Jaeger, SLercova*1u= ml

parasiticus 3] OW
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~ Chordata’

Class: - Aves, continued Summer

| Hérring Gull, Larus argentatus +

Seasonal Status

. 5 3
Glaucous-winged Gull, Larus -

glaucescens

" Western Gull, Larus occidentalis-%

&

Thayer's' Gull, Lazrus thayeri~;

California Gull, Larus caliFornicus 3

" Ring-billed Gull, ‘Larus delawaren515q~

Bonapar*ﬂ's Gull, Larus phlladelphlaﬂ‘

. Heerman's Gull, Larus heermann1 {

Black-legged Kittiwake, Rissa-%

tridactyla

bﬁ"Forster s Tern Sterna IOISt°I1 L

‘ Common Tern Sterna hlrunao-j

 Elegant Tern, Thalasseus elegans

&

Caspian Tern, Hydroprogne caspia &

Common Murre, Uria aalgeT

- Pigeon Guillemot, Cepphus columba

~“ Belted. Kingfisher, MegacerYle alcyon +

. Marbled Murrelet, Brachyramphus -¥
" marmoratus —

Ancient Murrelet, Synthliboramphus F
antiquum ' '

_Rhinoceros Auklet, Cerorhﬂnca &
"~ -monocerata

" Biack Phoebe, Sayornis nigricans -y

. Say's Phoebe, Sayornis saya % .

“- Common Raven, Corvus corax -=

'~ Water Pipit, Anthus spinoletta-r

2

“Yellow-rumped Warbler, Dendroica~%

- coronata

o Savannah Sparrow Passerculus.a
-~ sandwichensis .

Noteﬁ

3
(e

*C

*U

*C

.Migration/

Winter

o a0 c a oA

c

N 0O o o a

Habitat

RS,SB,0W
RS,SB,0W
RS,SB,0W

RS,SB,0W
RS,SB,OW

RS,SB,OW
RS,SB,OW

RS,SB,OW

RS ;SB, OW

oW -
ow -

oW -
oW

oW

RS,OW

o

o

-.dw?; ;:’
© RS,ON
' Rs,SB
RS,SB
© 'RS,SB.
15§QT .

RS,SB

‘Species of accidental status or species occasionally straying-

into these areas are excluded.
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Note

1.

Brown Pelican, Heermann's Gull, and Elegant Tern are present
as migrants and wintering birds meinly from June through
December.. They are usually absent in late winter and spring.

Many other species which arrive as migrants by early August

.y

are not listed as occurring, in .summer.
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APPENDIX '3 .
Intertidal Biota List

Intertidal Marine Plants o : . Abundance Substrate

~

Chlorophyta

' Claés: Chlordphyceae

Collinsiella tuberculata“%” 0 rock
Prasindcladus ascus %T U‘  rock
Bolboccoleon piliferum-% "th endophytic -
- Endophyton ramosum 3 0 endophytic -.
Entocladia viridis 4 0 endophytic
Blidingia minima minima ¥+ C “rock ‘
Enteromorpha Compressa = S o - -
Enteromorpha intestinalis ¥ Ca c Tock
Enteromorpha linza & = . o - C . rock/
‘ ' ' .+ epiphytic’
Enteromorpha prolifera ¢ rock
" Ulva lobata b C " rock .
Ulva californicaT U rock
_Prasibla'meridionalis%- 0 ~rock .
Spongomorpha coalita 4+ C rock |
Cladophora columbiana ¥ \ C . E‘ock
Urospora penicilliformiS'% 0. .rock
" Derbesia marina-% 0. ,epiphytfd
- Codium fragile'% ' - 'cr rrock
Codium setchellii -t G . rock
Phaecophyta . g _
Class: Phaeophycea
Ectocarpus dimorphus‘é . : ' = eﬁiphytic
B ECtocérpué parvus %. L - B epiphytic
- Feldmannia cylindricaJ% . - - , - : epiphytic
Pilayella gardneri -& L 0o .. epiphytic'
- Myriomema balticum ™ . L , ’ ... epiphytic
Leathesia difformis- “ St Troek |
Cylindrocarpus rugoSus%’ 0 1,,fock -
Analipus japonicus -+ C _rock-
Desmarestia herbacea ™ 0 rock
' Desmarestia munda . C rock
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Intertidal Marine Plants‘. : :  Abundance Substrate
Class: Phaeophyceae, continued

" Phaeostrophion irregulare

+ 0 rock
Soranthera ulv'oideaé,;ﬁ 0 epiphytic’
Petalonia fascia ¢ U rock
Scytosiphon lomentariad 1] rock ;
Coilodesme californicé;ﬁ. 0 epiphyﬁ_i'c
Costaria costata.é . 0 rock :
Hedophybllum sessile ¥ C rock

‘Laminaria ephemera ¥ u rock
Laminaria dentigera$ C rock
fiictyoneurum californicum % C rock
Lessoniopsis littoralis ¥ -0 rock
Macrocystis integrifolia< U -rock
Postelsia Eaimaefomis-%;. ' C rock
Alaria mafgi_nata * C rock
?terygophor’é californica % C rock

- Egregia menziesii % S c rock
Fucus distichus S;-" ) C rock
Pelvetia fastigiata ¥ 0 - rock
Pelvetiopsis limitata . o - C rock i
Cystoseira osmundacea % C rock

Rhodégphyta
Clésvs:f Florideophyceas '
Erythrocladiai subintegra -+ I - epiphytic

‘Smithora naiadum & , o c epiphytic
Bangia fusco—purpuréaf.; 0 -Tock
Porphyra lanceolata < 0 rdcl;

" Borphyra perforata 4 o | rock
Porphyrelia gardnéri-f‘l— o - . 0  epiphytic
Acrochaetium subimmersum - 0 endophytic
Kylinia 7arcuata 0 epiphytic
Rhodochorton purpureum % -C rock

: éi'lrnagloia andersonii_«r?‘ 0 rock
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Intertidai Marine Plants
_Rhodophyta B :
Class: .Florideophyceae, contlnuéd

|

o
Gelidium coul erﬂ‘” !
|
|

-
Gel idium purpurascens ¥

Gelldlum pu5111um*r

B .
Constantinea simplex = [

Cryptosiphonia woodllir

Dllsea californica ¥

Farlow1a compressaﬂ‘

Farlow1a mollis =&

\
Pikea californica ¥

Gloiosiphonia veralcll;arls~ﬁ.,
3 .
Gloiopeltis furcata ™

Endocladia muricata T

Peyssonellia pacifica #

Rhodophysema elegans polyeromatlca

i

"Hildenbrandia occidentalis %

B0551e11" alifo rnicaf"vf .

Bos”1e11a orblgn1aﬁa SSp. dlchotoma'»

Calliarthron tuberculosum~§ ;

1

Chiharaea bodegensis %

i

Corallina frondescens 7

Corallina orf1c1nalls chllen51s

Corallina vancouveriensis-% |

Hydrolithon decipiens 4. - P
" = [=

Pseudolithophyllum neofarlowii -

Lithothamnium pacificum—-

Lithothamnium phymatbdeum ?

£} . .

Melobesia marginata %

o
k)
-

Meiobesia mediocris 7

Mesophyllum conchatum ="~

by

Mesophyllum lamellatum

Clathromorphum parcum - \

Abundance

o N O O 0O o O o o o a O

<0

O o o oo

O oo naanoaan

Substrate

Tock

Tock

Tock’

rock
rock
Tock
rock
rock
rock

rock

~Tock

epiphytic/.
_epizooic

epiphytic

Tock

“rock

= rock

rock
rock.
rock
rock
rock
rock
roék
rock
rock
epiphytic
epiphytic

. parasitic.

rock

parasitic




Intertidal Mgrihe Plants . : | Abundance.‘Subétratei
Rhodophyta o R ‘ s : e N
Class: Floridedphyceae,"continued
Neopolyporolithon. reclinatumﬁ? C . parasitié:
Serraticardia macm11lan11'" 0 rock
‘Tenarea dlspa* & o 0 epiphytic
Cryptonemia oval;;oliaﬁ;l U rock
Gratéloupia ?schizophylla ¥ . C - - - rock
'Hélyxﬁenia californica-<y 0 rock
Lobocolax deformans ¥ C parasitic I
Prionitis cornea U ° rock
PfiéhitiS'iaﬁceoIaté-%': C ' Tock
Prionitis lyallii X - C rock
Callophyllis'cfenuTaf"%{f U rock
;Calloph&llié firma % | ‘ 0 rock
Céllobhyl1ic ‘1abe11u¢aua : C rock
Call opnyllls obtusifolia % 0 rock .
Call ophyll:Ls_DvnnaLa--*L C rock . - ‘1 ___  ,“' _ ;
Céilophyllls ?stenophyllaﬁr g rock
Callophyllis violacea - C rock
" Brythrophyilum delesserioides .t C rock
Petrocelis It anc1scana'§ C rock
Schizymenia‘pacificaV% - C- rock
Neoagardhiella oalley1;% C ‘Tock ‘
Gardneriella tuberifera =+ 0 parasitic.
Plocamiocolax pulvinata % 0 'parasitic
Plocamium cartilagineum = o rock _
Plocamium oregonum i . U rock . . . -
Plocamium violaceum+ \ -C rock
Gracilariopsis sjoestedtiiss. C rock
Ahnfeltia gigartinoides ¥ C rock:
-Ahnfeltia plicata-% C rock
Gymnogongrus leptophylius 0 rock
Gymnogongrus linearis.%‘ C rock
Gymnogongrus platyphylius % U -
-88-




Intertidal Marine Plants Abundance Substrate .
Rhodophyta |
Class: Florideophyceae, conti_riued
Stenograrﬁme interrupta%»{ U ‘ ~rock‘
_ Gigartina 'agar'dhii 4 C rock
© Gigartina exasperata® o rock
Gigartina canaliculata % 0 .Tock
Gigartina corymbifera ¥ o rock
Gigartina harveyana‘?’f c rock
" Gigartina “l*_>ea~133'~'lla‘ce:.“2F C rock
Gigartina volans % o rock
~ Iridaea cordata splendens i C rock
Iriciaea ?coriacea*é)::" 0 _ r.o,lck'
Iridaea cornucopia’.e@w U - rock
Iridaea fl-é.ccida"%' G - rock A
Iridaea heterocarpa~ - C " rock
'Rhédoglossum affir‘xe-*}‘. C - rock
Rhodoglossum californicum 4 U rock
Rhodoglossum rOéeum~~%*_ , C rock
Halosaccion glandiforme -4 C rock
Rhodymenia pacifica—+ c o - rock
Rhodymenia palmata mollis < o rock
Gastroclonium coulteri® o Tock
Callithamnion acutum &~ _ 0 rock '
B Callithamnion ?lejolisea # b‘ 0 epiphy-‘t-ic
Callithamnion pikeanum = C rock .-
Ceramium eatonianum ¥ C - rock/.
' : . epizooic
_Mi.croc_:ladia borealis.*‘%‘ v‘ C rock
" Microcladia californica ¥ . 0 epitht,:ch
- Microcladia coulteri & o : ,epiphyti'c
- Neoptilota densa & - c. ep_iph).r't‘ic '
Neoptilota hypnoides + 0 rock/
epiphytic
Ptilota filicina ~ C rock
Tiffaniella snyderiae.s 0 rock




Intertidal Marine Plants:
Rhodophyta
Class: Florideophyceae,

Cryptopleura 1obu11r°ra*"

Cryptopleura v1olacea~v': 

Delesseria dec1plens-g ‘”_

Gonimophylium skottsbergii+

. s b3
Hymenena cuneifolia ¥

Hymenena flabel1iaeraﬁ?

Hymenena mu1t110b¢ 50

Membranoptera dlmorphauv

D Polyneu;a lat1551ma

Janczewskia cardnerléw,vt

Laurencia - spectabllls spechabllls«f

continued -

Odonthalla f1occosa4

-Odonthalla-o;egona~g

Pdlysiphonia hendr&i

gardneri“%-

Polysiphonia pacifica dist

icha %

Polysiphonia paniculatad.

Pterosiphonia bipinnata-i-

Pterosiphonia dendroideat-

Rhodomela larix ¥

racneophyua

Class: Argwosnermae

Phyllospadix scouleriﬁf~ 

Phyllospadix torreyi«%=_-
Porifera
Class: Demospong1aeA

Acarnus erﬂuhacus

Adocia dubia-¢

tho lithophoenix =

g

Aplysilia glacialis ¥

- R .. %
Aplysilla polyraphis -1

Abundance

OO CcCc aocaocnonon0o 000 c oo

Abundance Zone

o 0 o . o
e

Substrate

rock

rock:

. rock

‘epiphytic
rock
rock
rock
rock
rock
parasit?q
‘rock
rock
rock
Tock
rock
rock
rock
rqék

Tock

rock

Tock

Substrate

rock
rock
rock/shell
rock |

rock




Porifera . ' :  Abundance Zone Substrate

Class: Demospongiae, continued

Cnidaria

. Class: Scyphozoa

: - . .3,
unidentified Stauromedusan <

~91-

Axinella ?vermiculata ¥ U L ~rock
Axocielita originalis 4 0 L rock
Cliona ?celata californiana¥ I L rock/shell
‘Halichondria panicea + . C ML rock/algae

‘Haliclona permollis & G ML rock/shéll
Higginsia ?higginissima # U L' rock
Hymendectyon lyoni & 0 L rock/shell
Leucophloeus actites = 0 L rock/algae
‘Lissodendoryx firma = C L rock/algae
Lissodendoryx topsentié? - C L. rock “

- Mycale ?lobata + ' o . L foék/algae
Mycale macginiﬁiei;%__ 0 't‘  rock . C
Mycale psila ¥ 0 L ~rock

b"MyCale richardsoni &~ 0 Q'L' rock/algae

‘Microciona microjoanna ¥ U’ Y "rock""

“'Ophiiéaspongia pennata % C L 'rock/5ﬁ511 
?Pachychalina lunisimilis-é« 0 »L :frock: .

';;Pldtamia kérykinaf% B K L rbck/sﬁéllﬁf»
‘Polymastia pachymastia 3= U L rock

. Reniera sp. A ¥ 0 L rock

| Suberitses sp;f% 'A U AL} ‘roék*
?Tedanione obscurata.é? 0 t_"rock/érgée’l3

’W(Tetilla>sp.“%‘ U <L' “epizd6ic7"fH
‘Tetilla sp. a + o Uy -epizéoiéii-g
'Xestospongia trindanea‘? U L. rock.
Xestospongia vanilla-: C L rock

~.Class: balcispongiae‘
Leucosolenia eleanor 4 rock
Leucilla nuttingi + rock

e%iphytic on

Phyllospadix




Cnidaria ’ _ . Abundance Zone Substrate

Class: Hydrozoa

3

- Garveia annulata ¢~ . v 0 L = rock
Hydractinia sp. 3~ . -0 L  rock, -
. ” : S epiphytic
. . . @{ . ' .
Corynid:'. polyps * .o .0 L rock,
: : S o epiphytic
Eudendrium californicum ;‘:-— 0 L rock
Leuckartiara octona ¥ U L  Tock
Tubularia marina ¥ .0 L rock
Ca,mpanularié urceclata ¥ S -0 : L~ rock, .
: : o ' -~ epiphytic
Campanularia volubilis 4 - - ' 0 rock -
, g g ’ Y o . . - .
Phialidium sp. ¥ ‘ i » o - L  rock, epi-
A [ ' phytic
Orthopyxis spp. T S 0 L epiphytic
Halecium sp. = S U L rock,
b L ‘ epiphytic
Aglaophenia inconspicua 4 = .. . 0 L - epiphytic,
- B . .. W P rock
Aglaophenia latirostris -+ - 0 L rock
Aglaophenia struthionides = - L rock,
- : T ‘ © epiphytic
Plumularia setacea - - o L . rock :
Plumularia plumularoideé'k -0 L ~epiphytic-
: A
Abietenaria amphora ™ - 0 L. wock
Abietenaria filiculé§5 f¥’ 0 L. tock
Abidtenaria greenei % 0 L rock
Sertularella turgida~%' 0 L rock
Sertulareila‘pihnaté'% 0 L rock -
Sertularia furcata - 0 L  epiphytic
Vellela vellela =+ C pelagic washes ashore
] ' in spring
étylantheca porphyra.; U I rock
Class: Anthozoa
Anthopleura artemisiag 0 L sand at
f bases of
‘rocks
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e

Cnidaria , : Abundance Zone Substrate

Class: Anthozoa

‘HML 'rock

Anthopleura elegantissima‘% C .
Anthopleura xanthogrammica - C. ML rock
Cnidopus ritteri™f 0 L rock
Epiactis prolifera- Ne L rock
Tealia coriacea - 0 : LL"rqck
- Balanophyllia élegansﬁ? U L "rock
Corynactis californica & U .L  .rock
Clavularia sp.— U L  rock
Platyhelminthes
Class: Turbellaria ,
Notoplana .sp. -% | ' 0 : vML"rock
other polycladsj{  ' _ .0 ML rock
Nemertea
Class: Anopla
Tubulanus polymorphus + U L rock
Tubulanus sexlineatus ¥ o S 0 - L ‘Irbgk
-Class: Enopla - N ' ' o S
Amphiporus formidabilis 7 0 ML Tock
Amphiporus imparispiﬁosus‘?’; e _Mﬁ: rock ~
Emplectonema gracile -+ C ML - rock
Paranemertes peregrina-% C ML - rock
Sipuncula
> , (
Themiste dyscritum ¥ - - U L -rock ..
Phascalosoma agassizi - : _ ~cC ML~ rock
Annelida
Class: Polychaeia’;
Arctonoe vittata o : 0 L. cﬁmmensal
‘Arctomnoe fragilis-% L  commensal.
Halosydna brevisétosa - . C ML. rock
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Annelida

Class: Polychaeta, continued

Sthenelais fusca--

Eulalia aviculiseta g
- B

Ophiodromus pugettensis§§

Haplosyllis spongicolad

other syllids =%

Nereis vexillosa -

Platynereis bicansliculatad.

Lumbrineris . sp.

Arabella iricolor-i -

Naineris -dendritica®

. . g 7
Boccardia proboscideas -

Cirriformia luxuriosd ¥

. . . A
Dodecaceria fewkesi <

Phragmatopoma californica 3

" Neoamphitrite robusta =

Thelepus crispus —%

Chone ecaudata +

Eudistylia polymorphaé‘_

- . %
‘Serpula vermicularis 7T

“Spirorbis ‘spp. f?

Arthropoda
Cilass: Crustacea

Tigriopus californicus .-
= 7
Balanus crenatus

Balanus glandulé +
4

Balanus nubilus”

Balanus cariosus-4

-9

Abundance Zone

O O

Ao aoao0a0 oo o

ML

ML
ML .

=

ML

HM

ML
ML
ML

ML
ML

ML

ML

ML

HM
ML

Substrate

algal

holdfasts""'.>

rock,

holdfasté‘

commensal
with

in sponges
rock
Tock

rock, _
epiphytic

rock

-rock

rock .

.rock

rock
rock
rock
rock

Tock

Tock,
holdfasts

rock

rock

1
rock, -

epizooic

‘pools

rock, )
epiphytic

rock
rock

rock




Arthropoda Abundance Zone Substrate

_(Class: Crustacea, continued

.Chthamalus dalli.§

. )
Tetraclita squamosa~

Pollicipes polymerus
unidentified mysids %
unidentified tanaids ¥

-Idotea stenops-%

- b
Idotea montereyensis ¥

idotea wosnesenskii ¥

. Cirolana harfordi -

" Excirolana linguifrons =
7

Ligia occidentalis ¥

'Ligia pallasiiﬁ#

, .
Alloniscus perconvexus 3.

Orchestoidea californiana¥ -

- Orchestoidea cormiculata ¥

Orchestia traskiana ¥

‘_gammarid-amphipodsﬁﬁ,

- Caprella verrucosa =

A,
3
o
3

Caprella gracilior

 Metacaprella kennerlyi <

Heptacarpus brevirostris
R

Heptacarpus .taylori ~

Loxorhynchus crispatus-

vMimulus foliatus %

) - o
Pugettia producta’ ™ -
Cancer antennarius

A

Cancer productus”@

: - R
" Opisthopus transversus7 .

Fabia subquadrata =

Hemigrapsus nudus "%

Pachygrapsus crassipes +

- =95~

OG0 ononoo o oo .o

c O 00 c o0 o0 oo o o

ML

ML
HM

rock
rock
rock
pools
rock

epiphytic

. rock

rock

" rock

sand
rock
rock
sand
sand’

sand"

‘sand

rock,

- ubiquitous

epizooic

epizooic:

. epizooic

pools

. pools

‘rock -

Tock

rock

“rock

rock
commensal

with
Cyrptochiton -

parasitic in
Mytilus

rock

rock -




Arthropoda Abundance Zone Substrate
Class Crustacea, continued |

Ly
Pagurus samuelis 7

C HM  pools °
Pagurus granos_imanus 11 0 HM  pools
Pagurus hirsutiusculus - o HM-  pools
Pagurus hemphilli <+ U L . rock.
.:Oedignathufs inermis i 8] M rock
’Pachycheles rudis '3?‘ C ML rock
Petrolisthes cinctipes 4 o ML  rock
Emerita analoga ¥ ) 0 ML sand .
Class: Pycnogonida
. Achelia chelata 4 - ... o0 L rock, .
o B hydroids
" Phoxichilidium quédridentatum_i;a ; 0] L' parasitic on
- : : Lt ' Eudendrium -
Pycnogonum stearnsi-%’" TR 0 ML  rock
Tanystylum californicum < . : 0 . L found on - -
, 7 * Aglaophenia
Class: 1Insecta
Chironomid larvae,,“‘-’? 0’ HML  rock
-Qedoparena glauca - 0 "M in Balanus - -
Staphylinid beetles¥ C H  sand
Tenebrionid beetles+ 0 H sand
Circulionid beetles % 0 H sand
Salpingid beetles =+ 0 H sand
Class: Merostomata.
mites ¥. ‘ N : C HML  rock
Mollusca
Class: Cephalopoda
Octopus dofleini martini ... 0 L pools
Class: Polyplacophora
Cryptochiton stelleri& - _ 0 L rock
Nuttalina californica = , 0 HM-  rock
Cyanoplax hartwegii - _ 0 : ML  rock




" Collisella asmi

Mollusca

Class: Polyplacdphofaa continued

Ischnochiton radians ¥

Lepidozona cooperi &

Tonicella lineata =

Katharina tunicata’%

Mopalia ciliata %

Mopalia hindsii

Mopalia lignosa

2
.ah
W
2
4
N
g

Mopalia muscosa

&
Placiphorella velata 7§

Class: Gastrqpoda

/Haliotis cracherodii %=

. "~
Haliotis rufescens ¢

Diodora aspera & .

" Megatebennus bimaculatﬁs-*%

Acmaea mitra - "

-
4

Collisella digitalis.¥

" Gollisella instabilis &

Collisella limatula ¥

Collisella pelta =

Collisella scabra 4

Collisella'strigatellé”f--

Notoacmea insessa T

v S
Notoacmea paleacea °

Notoacmea persona

Notoacmea scutum ..k

Cailiostoma ligatum-~
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e e
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rock

~rock .

rock

rock

"rock

rock

rock

‘rock

rock:

rock

‘rock

rock

rock, on
compound
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rock

on Tegula
and other

- 'snails

ML

oML

ML

ML

HM
_ ML

rock

‘on’ brown’

alga
Laminaria
fdgk -
rock
rock
fock

on brown
alga

"Egregia

on surfgrass

. Phyllospadix

rock -
rock

rock

e —




Mollusca

v

Class: Gastropoda, continued

Lirularia succincta "5 -

Tegula brunnea‘?

Tegula funebralis T

‘Lacuna sp. -

. . . A
Littorina planaxis ¥

. - 3
Littorina scutulata %

m

‘Barleeia sp.=
s 2
Bittium sp. ¥

. s s 3
Epitonium tinctum %

X .  oame
Hipponix cranioides %

- Y e
Crepidula adunca &

. . "&.
Crepidula nummaria -

Lamellaria sp.%

Ocenebra circumtexta ¥
;

- Ceratostoma foliatum
ey

Acanthina spirata +

Nucella canaliculata ¢

AT

4

Nucella emarginata

. - #
Searlesia dira T

. . 2
Amphissa versicolor -+

Mitrella carinata =

: e s ‘1‘
Trimusculus reticulatus -«

Onchiﬁella borealis

__2’

T
. ¥
.. pyramidellid snails =

Aplysiopsis smithi“él

Acanthodoris brunnea <+

Aeolidia papillosa°§

Ancula pacifica % . .

Anisodoris nobilis ~=

. Archidoris montereyensis #

Cadlina modesta.{?

Coryphella trilineata;%

Dendronotus frondosus "
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e
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HM
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HM
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ML

| S o N

=

[nd o

(e

Substrate

rock

rock

rock

on algae

rock

rock

rock

rock

on anemones '

rock SR

on snails - . -
rock ‘ ‘
on gompoﬁnd S
ascidians’ =~
rock

rock

rock

‘rock

rock
Tock
rock
rock
rock
rock
ectoparasitic
pools, algae
rock

rock

rock

.rock

rock
rock
rock

rock




Mollusca 7 o _ Abdndancg Zone Substrate

Class: Gastropoda, continued

Diauiula sandiegensis.j- C L .rock
Dirona picta} ‘ -0 L rock
.Doriopsilla aibopunctafat% 0] L ‘rock
~ Doto kya =% ' 0. L rock
Hancockia californica < U L- rock
‘Hermissenda créssicornis%% 0 L rock
Polycera atra T .U "L rock.
Rostanga pulchra —¥ 0 L .rock-
Trinchesia spw‘%_‘ U . L. rock
Triopha éarpenteri‘é _ 0 L rock
Triopﬁa maculata ¥ 0 L rock
Tritonia festiva ¥ U L Tock
" Class: Bivalvia
Myfilus californianus <+ C "HML rock .
Pododesmus cepio + ‘ 0 ML rock
Hinnites giganteus3 ) ML rock
Hiatella arctica <% 0 L boring in
" rock -
“Pholadidea pe-l'lj.ta"“gw S R 0 L . boring in
' ; ‘ " rock
_Protothaca staminea-+ . 0 -, ML~ sand at
bases of -
rock - '
Mytilimeria nuttalid F U L in cqmpouﬁd
I - ’ ‘ - . ascidians
. Ectoprocta
Class: ’Gymnoléemata
Alcyonidium polyoum - ) c L rock,
: . ' ' epizooic;
. ) L epiphytic
Flustreilidra cofnicuiataL%’ ' ‘L'v_epiphytic
Triticella elongata % L epizooic
' ' ‘ on crabs
Bugulé californica“% : ' 0 .~ L tock
Dendrobeania lichenoideé-@ . L rtock’
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Ectoprocta S : Abundance Zone Substraté

Class: Gymnolaémata,' con_‘;inued

~ Electra crustulenta 0 L  rock’
AMembran:Lpora membranacea -3' 0 L epiphytic
Scrupocellarla callxornlca ,:. o L - rock
Tricellaria ternata < . U, L epiphytic
Arthropoma éecil"i'"é-g U L rock _'
ELrystomella bllablata«.: C L rock
Hippothoa hyalina - C L epiphytic
Mlcroporella californica =+ 0 L zrock -/
' Class: Stenolaemata'
Crisia maxima -% - . c L. - rock
Filicrisia genic ulata—i . , 0 L rock
Entoprocta .
Barentsia gracilis ~+ ' ' 0 L rock
Echinodermata
.Class:' Asteroidea
Dermasterlas 1mbr1_cata «-- 6] - L rock
Henricia lev1uscu1a d,z— -0 L rock
Patiria miniata % c L rock
Evasterias troschelii = U L. Tock
Leptasterias hexactisw=r’ 0 L  rock
Leptasterias pusilla <% 0 M rock
- Pisaster brev1sp1nus"" U L rock
‘Pisaster. ochraceus *% C. "ML . rock
Pycnopodia helianthoides + 0 L  rock
Solaster dawsoni * & U rock
- Class: dphiurbidéa
- . 3 _ , L
Amphioda occidentalis ™ - o 0 L rock
Ophiothrix spiéulata + . 0 L  rock
Clacs Echinoidea
Strongylocentrotus Durpulatus C ML rock, pool

'
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Echinodermata Abundance Zone , Substrate

Class: Holothuroidea

. Cucumaria pseudocurata ¥ | C '~ ML rock
Cucumaria miniata - : 0.  .L -rock -
Eupentacta quinquesemita X - U . L rock

Chordata (Tunicata) .

- Class: Ascidiacea

Aplidium californicum ¥ C L . rock
Archidistoma molle . O L, rock
"Archidistoma psammion -+ .0 L Tock.
Archidistoma ritteri «f 0 L rock’
Clavelina huntsmani 4 0 L . rock
Dideninum' carnulentum ¥ C L ., rock
Distaplia smit:ﬁi '” 0 L rTock
Euherdmania claviformis ¥+ - 0. 'L rock
Polyclinum planum -4 0 L rock
Trididemnum opacum = 0 L rock
‘Botryllus sp. < _ o L  rock
Metandrocarpa tayl_ori + O. L rock
Pyura haustor ¥ ‘ 0 L Trock
Styela montereyensis & o . L‘ fock
Chordata (?iéhés) '
Class: ‘Ostéichthyes
Oligoéottﬁs-rﬁaculosus . 0 - ML pools
Clinocottus s"pp.‘%‘ 4 0 ML pools
Xiphiéter ' atrolﬁurpureus “s" 0 ML "~ pools
Gobiésox maeandricus 2 0 ML pools

£l
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P O Box 100 Sacramento CA 95801

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARDS

NORTH COAST REGION (1)
1000 Coddingtown Center

~ Santa.Rosa, California 95401

(707) 545-2620

SAN FRANCISCO BAY REGION (2)

~1111 Jackson Street, Room 6040
~Ozkland, California 94607

(415) 464—1255

CENTRAL COAST REGION (3)

"1122—A Laure! Lane '

San Luis Obispo, California 83401
(805) 5493147

.. LOS ANGELES REGION (4)

407 South Broadway, Room 4027
‘Los Angeles, California 90012
(213).620—4460

CENTRAL VALLEY RECION (5)
3201 S Street
Sacramento, California 95816
(9186) 445—0270‘
~ Fresno Branch Office
3374 East Shields Avenue

Fresno, California 93726
(209) 488—-5116

Redding Branch Office
1815 Sacramento Street
Redding, California 86001
(916) 4426376

'LAHONTAN REGION (6)

2092 Lake Tahoe Boulevard

P. O. Box 14367

South Lake Tahoe, California’ 95702
(916) 544—3481 -

Victorville Branch Office
15371 Bonanza Road
Victorville, California 92392
(714) 245-6585 ‘

COLORADO RIVER. BAS_lN REGION (7)
73—271 Highway 111, Suite 21
Palm Desert, California 92260

(714) 346—7491 -

SANTA ANA REGION (8) = .
6809 Indiana Avenue -
Riverside, California 92506

(714) 684—9330 -
SAN DIEGO REGION (9) .
6154 Mission Gorge Road, Sui’t'é 205 -
San Diego, California 92120

(714) 2865114 '
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