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1.0 | NTRCDUCTI ON

This volunme summarizes those aspects of the BLM Southern California
OCS baseline study program carried out in the intertidal and subtidal
environnents during 1976-1977, the second year of a three-year
proj ect. Data gathered in 1975-1976 were analyzed jointly with those

of the current year in order to establish a two-year baseline of
i nformati on.

The purpose of the study was to extend the first-year baseline of
descriptive information on the variability of mmjor biotic and
physio-chemical factors in space and tine throughout the OCS region.
A principal feature of the program was broad geographi c coverage;
that is, focus was deliberately decentralized so as to provide the

maxi mum information over the broadest geographic range. Theor e-
tically, this permts the results to be extended to specific
| ocations not actually studied. In fact, geographic variability is

so great, especially with respect to biological conunities, that
such extrapolation remains at this point tenuous. The results of the
third-year island coastal aerial surveys should alleviate this
problem in part.



2.0 PROGRAM STRUCTURE

The general study area consists of the reach of coastline between
Poi nt Conception and the Mexican border, the Channel Islands and the
subtidal Tanner-Cortes banks (Figure I-1), Study sites have been
establ i shed at 14 sandy-beach, 3 slough, 12 rocky intertidal and 4
banks locations (Figure I-2); three-dinensional nussel-bed com
munities were also investigated at 11 of the 12 rocky intertidal
sites . Sedi ments and bi ol ogi cal sanples were collected from a total
of 9 sandy beach and 9 rocky intertidal stations.

Overall structure of the 1976-1977 program of study is given in
Figure I-3. The disciplines included biology, chemistry, geo-
chem stry, sedinentology and aerial reconnai ssance. The program was
managed by scientists at Science Applications,Inc. and studies were

conducted by investigators from the following institutions and
organi zations :

Science Applications, Inc.
University of California, San D ego
(Scripps Institution of Cceanography)
University of California, Irvine
University of California, Los Angeles
Uni versity of California, Berkeley
Uni versity of Southern California
California State University, Northridge
California State University, Fullerton
San Jose State University, (Mss Landing Marine Laboratories)
Anal yti cal Research Laboratory, Inc.
Escatech, | nc.
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3.0 PRI NCI PAL FI NDI NG5

3.1 Rocky Intertidal Biome

The rocky intertidal sub-programof the Southern California Baseline
studi es consisted of several investigations. Intertidal flora and
fauna were collected and studied seasonally for analysis of comunity
structure and analysis of high nolecul ar weight hydrocarbons and
selected trace netals content. The results of these studies,
summari zed herein, provide a description of the range of biological,
chem cal and sel ected physical conditions of the various island and
mai nl and rocky intertidal sites throughout the Southern California
region.

Community Structure

Community data accunul ated during Year Il (1976-1977) corroborated
the principal findings of the first year with only mnor exceptions.
The nost significant new infornati on was obtained by the addition of
new study sites at Governnment Point and Santa Rosa |sland (new
mussel -bed sites were also initiated at previously established rocky
intertidal sites: Corona del Mar and San Clemente).

The Government Point site is unusual owing to the preval ence of m xed
speci es assenbl ages; nore macrophyte taxa were recorded there than at
any other site. Again, the island sites were dom nated by forns
associated with mature communities. The substrate heterogeneity at
San Nicolas Island is matched by a npbsaic of mature and opportunistic
communities . Wile sand scouring is common to nost of the sites, the
nost affected sites are Coal G| Point and San Nicolas |sland w nere
the invertebrate-dom nated upper intertidal is replaced by sandy
beach. The shifting boul der substrate at Corona del Mar constitutes
anot her type of natural perturbation resulting in proliferation of
opportuni stic speci es.

Recovery patterns following petroleumrelated disturbance should be
substantially different at sites donminated by immature comunities
than at those with zonally devel oped mature comunities. St udi es of
succession following experinental and natural perturbation suggest
that (1) opportunistic species recovery would be fastest, (2) macro-
phytes are nore responsive follow ng disturbance than macreoinverte-—
brates, (3) the lower intertidal would tend to recover first, and (4)
recovery of sone species by new recruitnment is nore likely than by
encroachnent from undi sturbed areas.

Perhaps the most interesting finding of the nussel-bed study (apart
fromthe 481 invertebrate taxa recorded) is the hierarchy of bed

simlarity. Replicate cores froma single bed show greater affinity



than those from adjacent beds at different tide heights (or |oca-
tions) . Simlarly, the beds at one site are nore alike than beds at
different sites, and the sites appear to group by geographic position
as described bel ow.

Certain gross generalizations have been made concerning the inter-
tidal biogeography of the Southern California OCS region but little
specific information on distributions of species associations is
avai |l abl e. Poi nt Conception and the outer northern Channel |slands
represent a biogeographic break point, but the transitions for
particul ar species are typically either spread over considerable

di stance or are inadequately docunented. The Point Conception area
is populated by mixtures of so-called warm and col d-water species as
well as algae at or near the northern (e.g., Colpomenia Sinuosa,

Halidrys dioica) or southern (e.g., Rhodomela larix) Iimts of their
di stributions.

The BIM OCS program has resulted in the accunul ati on of extensive
data in the form of species abundance, if only at a few sites
t hroughout the region. Al't hough conplete analysis of the data from
t he standpoi nt of bi ogeography has not been acconplished, certain
patterns are evident.

The nmussel bed abundance data suggest close affinities between
northern biota and between southern biota: the northern islands (San
Mguel, Santa Rosa, Santa Cruz) group together, as do the southern
islands (Santa Barbara, San Cenente and Santa Catalina); the two
outernost islands (San Nicolas and San M guel) which are closest to
the cold California current are closely aligned; northern and
southern mainland sites are nobst widely separated and group with
their neighboring islands. The elucidation of this pattern is nade

possible by the relatively high fidelity of replicate surveys at a
given site.

Cluster analysis in the overall rocky intertidal study was based on
speci es-specific cover, bionass and frequency data rather than

enuneration, as was the case in the nussel-bed study. The site
affinity patterns differ substantially between these paraneters so
that no direct conparison is possible at this stage. Mor eover, the

nmussel bed studies were conducted within a mcrocosm of the rocky
intertidal; that is, mussel beds are nore directly conparable among
sites than are conplete rocky intertidal sites owing to problens

stemmi ng from zonation and upper-1|evel sand inundation, etc., in the
latter. However, the results of this program suggest that island
sites are distinct fromminland sites, especially regarding the
lower intertidal where intersite conparability is greatest. The

island neans (anbng sites) were substantially greater than those on
the mainland with respect to percent cover and biomass indicating
that islands may be nore lush than the mainl and. This pattern is
consistent with the hypothesis that anthropogenic pollution sources
have caused long-termreductions in algal flora on the nmainland.
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Organi sm Chemical Levels

Conparison of patterns of community structure and intersite dis-
tributions of hydrocarbon and trace netal body burden in rocky

intertidal organisms is not supported by adequate data. It is likely
that the direct effects of pollutants on comunity structure are far
overshadowed by the affects of |ocal exposure to waves, insolation,

sand inundation, substrate instability and hydrographic conditions.
Coal Gl Point, which is nost inpacted by petroleum appears to be
nore influenced by sand scouring than by oil pollution. Mytilus
californianus fromthis site have been reported to exhibit elevated
tolerance to oil, and plant forms considered nost susceptible to
petrol eum contanination are proninent. Thus , any attenpt to relate
comrunity structure to the effects of pollution would have to be
rigorous and intensively focused.

One of the inportant outcones of the first two years of the Southern
California OCS programis the realization of hydrocarbon analytic
preci sion adequate to distinguish between tissue levels at different
sites and even at different areas within sites. The npst significant
results derived from anal ysis of Mytilus sanples, which underscores
the utility of this cosnopolitan genus as a bio-indicator of environ-
mental hydrocarbon levels; Mytilus is currently so enployed in both
state and national nonitoring prograns.

The principal tissue hydrocarbon findings are (1) Governnment Point
and Coal O Point organisns are nost heavily contam nated with
pet rogeni ¢ hydrocarbons due to |ocal seeps, (2) Corona del Mar and
San Di ego nussels may be influenced by refined petrol eum products
associ ated with nearby harbors, (3) San Nicolas and other island
sites are characterized by generally low levels of mixed biogenic and
pet rogeni ¢ hydrocarbons in organisns, (4) differences in tissue
burden associated with tide height or exposure to excessive splash

and oil stranding may be inportant, (5) concordant seasonal
variation in Mytilus hydrocarbon |l evels on the mainland and at San
Nicolas |sland show winter peaks, in the latter case apparently due

to biogenic sources, and (6) a nunber of criteria used to deternine
hydr ocar bon source can be successfully conbined in a single index
whi ch | ends objectivity to such determnations.

Trace netal levels in Mytilus, Macrocystis and Haliotis were also
monitored at rocky intertidal sites. Vhile Coal QT Point is clearly
an inportant site to nonitor for tissue levels of hydrocarbons,
levels of npbst trace metals in tissues fromthis site are equal to or
| ower than those of other coastal sites. As suggested from Year-|
(1975-1976) results, Corona del Mar generally showed the highest
metal |evels anong all bieota assayed.




Tissue Cu levels were significantly lower in island sanples of
Mytilus and Macrocystis than in mainland sanples. These species
recorded the highest Pb concentrations at Corona del Mar, San Diego

and Santa Catalina Island, while the highest Zn and V levels were

observed at Corona del Mar and San Di ego. Conversely, Cd variation
in Mytilus and Macrocystis was di scordant: the lowest levels in
Mytilus were found at Coal Q| Point and San Diego, while the highest

| evel s were recorded at San Nicolas |Island and Corona del Mar; the
lowest Cd levels in Macrocystis were at San Nicolas |sland.

No seasonal differences were detected in Macrocystis trace neta
concentrations , though such a finding does not rule out this
possibility. Seasonal differences were, however, observed in neta
concentrations in Mytilus, but they appear to be confounded with
di fferences associated with shell |ength. Significant intrasite
differences were also noted fromCd and Cr in Mytilus from Corona del

Mar; however, the interpretation is again obscured by possible size
dependency.

A nunmber of statistically significant netal/metal relationships were
found in Mytilus and Macrocystis. These rel ationships, together with
calculated prediction intervals, should provide a nobre sensitive
nonitoring tool than observation of sinple el enmental concentrations.
Their success depends in part upon continued sanmpling of a m ninum of
twenty individuals per survey point.

Haliotis specinens were collected at only one site; their |ow density
and protected status on the mainland linmts their useful ness as a
trace netal bio-indicator except anmong island sites.

Attempts were nade to correlate trace metal tissue levels with hydro-
carbon tissue levels, wusing the Bodega 0il Pol | uti on (BOP) I ndex,
despite the fact that “’clean techniques” required their analysis in
separate specinens. Cd and Cu showed significant inverse correla-
tions with BOP indices, and all other contrasts were insignificant.
This result probably reflects the different sources of these con-
tam nants: trace metals from ant hropogenic sources and hydrocarbons
from petrogenic or secondarily petrogenic (refined products) sources.

3.2 Subtidal Biome

In addition to the studies of the rocky and sandy intertidal habitat,
the Southern California Baseline studies programincluded a study of
the subtidal ecology of the offshore banks of Tanner and Cortes
| ocated of f San Di ego. This portion of the program pronpted by
current active interest in potential oil reserves in this area, was
designed to provide a description of the subtidal conmunities and
I evel s of hydrocarbons and selected trace netals concentrations in
the biota of this ecologically inportant area. A summary of the
results of these studies is presented in this section



Community Structure

Four subtidal study sites on Tanner and Cortes Banks were chosen on
the basis of selecting sites which were representative of the mmjor
habitat types in order to present a realistic overview of the shallow-
wat er ecol ogy of the area. Though it is difficult to extrapolate the
data fromthese four study sites to other areas on the outer Banks,
owi ng to such differences in habitat as depth and substrate type,
this study has gone far to describe some of the comunity assenbl ages
typical of the Banks and their general habitat preferences.

The invertebrate and algal species present were found to consist to a
| arge extent of those species typical of subtidal communities of the
Sout hern California Minland and Channel |slands. However, due in
part to the pristine nature of the water which bath the Banks area
and the lack of significant human perturbation, patterns of species
abundance and distribution show substantial differences.

Most significant in this respect is the fact that many of the species
identified in this study, though typical of subtidal communities
el sewhere in Southern California, occur in significantly higher
abundance on the Banks. Simlarly, sone conmmon mainland subtida
speci es are absent here, (e.g., Gant Kelp; Garibaldi). Upwelling of
deep nutrient-rich water, high water clarity and |ack of hunan
i mpi ngemrent may be inportant in determning the conposition of the
rich subtidal flora and fauna.

The sea palm Eisenia arborea occurs abundantly at a depth of 20 m on
the banks but" is rarely found at this depth on the mainland. The
purpl e hydrocoral Allopora califormica found on the Banks occurs
primarily on of fshore banks and pinnacl es. The red form which is
synmpatric with the purple formon the Tanner-Cortes Banks, is exceed-
ingly rare. The Banks subtidal communities are unique, therefore, in
that they consist of a particular subset of the nainland species
whi ch attains unusually high abundance offshore.

Two prinmary biological communities which were distinguished in this
study were distributed primarily on the basis of depth. Shal | ow
areas were characterized by a so-called *’'ridge-top” comunity
dom nated by the brown algal, Eisenia arborea. Ostensibly limted by
light availably, this species and i1ts related comunity gave way to
a “crust” community at a depth of approximately 25 m  This comunity
consisted of the encrusting alga Lithophyllum probosci deum and
associated fauna including the anenone Corynactis californica, the
solitary corals Balanophyllia elegans and Paracyathus stearnsii, and
often dense beds of the brittle star Ophiothrix spiculata.
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The distribution of these two distinct communities within the sites
was al so dependent upon topographi c honpgeneity. The North Cortes
site, the shallowest, was located along a ridge and was rel atively
invariant with respect to habitat while the South Tanner site, the
deepest, was simlarly uniform Community structure reflected the
honbgeneous nature of the substrate, with the Eisenia community

dom nating North Cortes and the Lithophyllum conmunity dom nating at
Sout h Tanner.

The other two sites, South Cortes and North Tanner, were nore hetero—-
geneous in nature Wwth respect to topography, and the community
associ ations reflected the nosaic character of the substrate. The
North Tanner site appeared to be located at the transition depth
between ridge and crust comunities, and was characterized by both
Eisenia (ridge and pinnacle tops) and Lithophyllum (deeper areas)
communi ti es. South Cortes was al so popul ated by both conmunities.
However, the shallow depth (20 m) of this site permtted the growth
of other algal species in the Lithophyllum crust at an abundance
uni que anong the sites studied. This pattern stresses the inportance

of depth, or perhaps nore directly, light availability, on the
distribution of marine algae and associated faunal communities on the
Banks . Conparison of biomass, nunber of macrophyte species and

diversity with depth support this hypothesis.

Wthin the range of depth covered by this study, 20-29 m the pre-
cedi ng descriptions of general community structure is considered
representative of the area, based on initial and subsequent diver
visual surveys of much of the areal extent of the banks. The
community at South Tanner, the deepest of the four stations (29 m,
was nost distinctive -of the four stations surveyed, and qualitative
observations of both Tanner and Cortes Banks at and bel ow about 30 m
suggest that this community nay be w despread on the banks.

On the whole, communities found on Cortes and Tanner Banks were not

fundamental |y different. Valid extrapolations of comunity distribu-
tion are limted to those areas with simlar depth and habitat
regi mes. Though the detailed surveys reported here provide an

excel l ent data base from which to work, broad-area cursory surveys,

perhaps by video tape television, are recomended to provide better
descriptive areal coverage on the Banks communities for the purpose
of managing this ecologically unique area.

Organi sm Chemi cal Levels

Three species were collected fromthe subtidal stations on the Banks
for trace netal and hydrocarbon assay: t he echi noderns Patiria
m niata and Pisaster giganteus and the sea pal m kel p Ei senia arborea.
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Trace netal assays yielded no significant geographic or seasona

trends, except for an elevation in Cr in sanples from South Tanner
relative to other sites. Sufficient sanples were not collected to
al | ow such conparisons, and synoptically collected sedi ment or water
col um sanples are not available for conparison

Hydr ocar bon burdens in the subtidal sanples collected fromthe banks
were generally one to two orders of nmmgnitude |ower than the |evels
found in intertidal organisns collected fromthe island |ocations.
However, it is not known whether this difference reflects |ower water-

column hydrocarbon levels or differences in bio—accumulation by the
vari ous sanpl ed speci es.

The limted data suggest elevated levels of hydrocarbons in biota
fromWnter 1977 sanples at Tanner Bank. The val ues for the Bodega
Gl Pollution (BOP) Index and the appearance of the chromatograns
suggest that the source of hydrocarbons on the Banks is biogenic in
nat ure. This is inconsistent with data from the 1975-1976 Benthic/
Water-Colum study in which the presence of an active underwater seep
was suggested from chromatograms of deep water columm sanples at
Tanner Bank. Several stations in the area of Tanner and Cortes
Banks, and the Santa Rosa - Cortes Ridge were found to contain higher
concentrations of hydrocarbons in deep water sanples than in shallow,
sub-surface sanples, in contrast to the remainder of water-columm
stations which displayed the inverse pattern. In the absence of
wat er-col umm sanples collected synoptically with biocta, however, no
concl usions can be substantiated at this tine.

In order to investigate the possibility of a relationship between

tissue hydrocarbon and trace netal concentrations , data from
synoptically collected Patiria and Pisaster sanples were pooled and
subj ected to regression analysis. Hydr ocar bon burdens (BOP | ndex)
were found to be negatively correlated with Pb, Zn and Ba. Al other
contrasts were insignificant. H gh Ba and Pb levels relative to
hydrocarbon burdens may reflect input of these netals fromdrilling

operati ons which were underway at the tine of the BLM surveys. No
ot her explanation is obvious.

3.3 Sandy Beaches and Sl oughs

As the case in the Rocky Intertidal study, the Sandy Beach intertida
program consisted of several investigations. Included in this study
were seasonal community analyses, substrate (beach sand) characteri-
zation, and trace netal and petrol eum hydrocarbon anal yses on the
beach sands and sel ected biota. These prograns are summarized in
this section with enphasis on describing the range of biol ogical,
geol ogi cal and chenical conditions of the varied sandy intertida
environments (mainland and island) found throughout the Southern
California OCS

1-12



Community Structure

The sane sites were surveyed in 1976-1977 as in 1975-1976 with the
exception that a site in the |ee of Governnment Point was added and
the site at Quter Cabrillo was del eted. While the species com-
position at the various sites and the specific site affinities
(cluster analysis) changed substantially between study years, the
basic intersite pattern remained unaltered. The finding that surveys
at a given site tend to produce higher biotic affinities than those
of surveys conducted at different sites was corroborated in the
second year. Sites for which data setsdid not group closely by
cluster analysis (Point Mugu, Corona del Mar) were those exhibiting
the fewest taxa and individuals and thus yielding the |east inforna-
tion. The affinity between Twin Harbors and the Isthnus on Santa
Catalina Island was increased in 1976-1977 over the first year,
primarily on the basis of increased abundance of the polychaete
Hem podus borealis at Twin harbors (possibly an artifact of fewer
surveys in the second year) and nore equitable abundance of the bheach
hopper O chestoi dea corniculata at the two sites.

The | ack of geographic pattern anong study sites was evident again in
the second year. Rather, the community structure of the various
sites appears to be related to physical variables which conprise
beach physi ography. Anong sandy beaches, number of taxa and Shannon-
Waver diversity are highly correlated (p< .005) with beach |ength,
grain size and noisture content. Long, gently sloping beaches are
characterized by relatively fine-grained sands and communities of
high diversity with strong representation anobng annelid, nenertean
and sipunculid worm groups. Short, steep beaches with highly focused
wave inpact zones (not necessarily high incident wave energy) harbor
depauperate communiti es conposed often of only oneor two species.
The sand crab Enerita domi nates these comunities as well as the
extensively disturbed region between berm and nid-intertidal on those

beaches with mi xed (concave upper linb and flat foreshore) profiles.

Simlarly, the communities observed anong slough sites appear to be
governed by annual salinity reginme rather than geographic province.
A continuum of salinity variables is associated with the |ength of
time the respective sites are confluent with the ocean. At one end,
Migu Lagoon is open all year and shows little salinity variation; at
the other Santa Margarita (a river estuary) is inpinged by both fresh
and salt water, and manifests a salinity range of 10 to 37 °/ooc.

Twin Harbors remains an enigmatic site which defies assignment to
ei ther the beach or the slough category. It is likely that the
conbi nation of protection from wave inpact, which favors deposition
of muds and permits formation of stable animal burrows wthout

chronic disruption, and extensive nud and silt conponents of | ocal
soils constitutes a significant factor in the maintenance of the
unique fauna at Twin Harbors. The substrate stability extant at this

1-13



site and the three slough sites may be responsible for the observa-
tion that only here were the sanme unique species recorded during both
study years

The new study site at CGovernnent Point yielded the greatest nunber of
taxa anbng exposed sandy beaches (even excluding the marine al gae
which were collected from rocks uncovered by sand |osses) which is
parall el ed by rocky intertidal macrophyte diversity. More uni que
taxa were al so seen here. This may be attributable to the pivotal
position of this northernnost site with respect to hydrographic
condi ti ons. '

An unexpl ai ned observation is that the nunber of taxa recorded at al

sites except Coal G| Point, Corona del Mar and Santa Cruz Island was
smaller in 1976-1977 than during 1975-1976. In addition, many
differences in species conposition were observed anpng sites between
the two years. This reduction in diversity mght be associated with

the change from quarterly to biannual sanpling at nbst sites. Coal
Q1| Point was surveyed four tines in the second year as opposed to
two in the first year. Such explanation is not, however, consistent

with the drop in observed taxa at San Nicolas |sland while maintain-
ing quarterly survey intervals.

Geochenmi stry and Bioassay of Enerita

Sedi ment textural parameters during the second year's anal yses
appeared to agree with the first years results. The relationship
bet ween beach slope and grain size was confirned. Particle size was
nearly invariant with respect to season, whereas beach sl ope varied
by 0.01, with the steeper profile occurring during the Sumrer season

As was deronstrated |ast year, the intertidal zone shows a coarsening-
upwar ds sequence in grain size. That is, the lower tide sample has
the finest particle size and the upper tide the coarsest. This is
contrary to work conducted by others. At a given tidal level grain

size and carbonate content increase slightly with depth in a core

Grain size and beach profile are probably the two npbst inportant, and
easily neasured, indicators of the physical enviromment of a beach
Thi s physical environment is not likely to be altered by devel opnent
in the offshore area, but its inportance is that of a control
During a nonitoring phase, after several years of oil exploration, a
study of a nearby beach may show a less diverse fauna than was
present during this baseline. If the grain size and beach profile
are also quite different, then it may indicate that the physica
environment is in a state of flux, whether fromnatural processes or
from some artifical nodification aside from petrol eum devel oprent
(e.g., breakwaters, groins, piers, building of upstream check dans,
artificial nourishment of beaches, etc.). Al though there may not be
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an established cause-and-effect relationship between faunal diversity
and slight-to-noderate changes in grain size and the beach profile,
such coincidence cannot be ignored in attenpting to assess the
effects of petroleumresource devel opnent.

O the sedinmentary properties investigated in this study {total
organic carbon, grain size distribution, and percent calcium
carbonate) , only percent calcium carbonate displays a significantly
wi de range of values, froma low of <1% at Santa Cruz and Santa
Catalina Islands to a high of 50% at San M guel Island.

Total organic carbon (TOC) content in intertidal sediments is
extrenely low, ranging from about .04 percent at Point Loma and Santa
Cruz Island to .66% at San M guel |Isl and. High TOC val ues are
correlated with high carbonate contents. However, the organic carbon
present is not indigenous to the carbonate but nore likely is due to
bl ue-green al gae coating the grains.

In general, low total Ba and high total transition metals are
associated with | ow cal ci um carbonat e. The only major exception to
this is San Clemente Island which also has a high total organic
carbon content. Santa Catalina Island also has a fairly high total

organic carbon level, possibly explaining its elevated |eachable
metal fractions .

A significant geographical trend in the sandy beach netal data is the
obvious simlarity between Coal Q1| Point and Governnent Point. This
ki nship can be seen in nost of the geochemical data accunulated in
this study. There certainly is no outstanding evi dence of anthropo-
genic perturbation of metal levels at either site, nor at the other
two mmi nl and sites. Interestingly, several organisnms collected at
rocky and sandy areas near Corona del Mar during this period showed
sone seasonal elevation in nost of the transition netals.

The four locations sanpled on a seasonal basis during the 1976-1977
survey, Governnent Point, Coal G| Point, Corona del Mar and San
Nicolas, revealed a few noteworthy trends; however, too little
control of many variables exists to generate satisfactory explana-
tions. Presumably the major seasonal factor which could cause
observable variations in trace netal content of beach sands is the
accretion/erosion cycle resulting from wave energy fluctuations.

The two nost protected beaches, Governnent Point and Coal Q1 Point,
show essentially no seasonal changes. A few mnor trends, which
appear significant relative to the listed standard deviations, are
probably within the normal intrasite variability (i.e., inhomo-
geneity) inherent in re-sampling a beach. The lack of uniform trends
makes it difficult to invoke seasonally related cause and effect.
Per haps the strongest trend is the internmttent increase in sone
el enents at some locations in the Spring sanpling period. Exampl es
are total Al at Government Point and San Nicolas |sland.
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Agreenent between the 1975-1976 and 1976-1977 surveys is sufficiently
good to maintain the distinctions between the beaches throughout the
Sout hern California OCS based on heavy netal content. A point has
been reached where, with the possible addition of one annual sanpling
survey, some confidence could be had in our understanding the spatial
and tenporal variabilities anong and wthin beach settings. Wth
this achi evenent the documented anbi ent baseline |evels can be used
for conparison with devel opment and post-devel opment conditions.

Ambient trace netal levels in Enerita, based on relatively few data,
showed several patterns . Enmerita Cd concentrations at San Nicolas
Island were high, reflecting the Cd enrichnent, possibly due to
upwelling. As was the case with other species assayed at Corona del
Mar, alnmost all netals were elevated in Emerita, presumably from
anthropogenic sources. Similarly, the concordance of netal concentra-
tions and speci nen size observed in Mytilus was also recorded in the
sand crab. Interpretation of this finding is difficult, since
correl ations were not positive in all cases.

Sedi ment hydrocarbon data reflect both geographic and seasonal
trends . The mainl and beaches show higher levels than island sites
and, for the majority of the analyses indicate petrol eum sources.
The petrogenic nature of the mainland sites (also Catalina - Twin
harbors) is confirmed by high pristane and phytane |evels, |arge
hydrocar bon/ TOC val ues, |ow odd-carbon preference, a |arge UCM, and
the detection of aromatic hydrocarbons. In contrast to the mainland
sites, the island beaches (except Twin Harbors) contain hydrocarbons
which are primarily conprised of plant waxes. Secondary sources are
petrol eum and narine biogenic hydrocarbons . Associated with the
biogenic nature of the island beach hydrocarbons are a dimnmnished
UM, high odd carbon preference (especially above nC,.), and the
inability to detect aromatic hydrocarbons by GCMS tec%?ﬂ qgues. The
preval ent occurrence of polyolefins in beaches with high carbonate
content may be a result of algal coatings of carbonate grains.

At a given beach, hydrocarbon content increases with decrease in
tidal height. This trend was observed the first year (1975-1976) and
may reflect tenporal differences in the subaerial exposure of the
different tidal heights. In cases where this trend was reversed, the
resolved/UCM ratio was greater, possibly indicating that the hydro-
carbon source was recent and not extensively weathered.

At all seasonally sanpled sites the total resolved hydrocarbon con-
centrations are greatest in the winter and spring seasons. Li kew se,
during these same seasons, the abundance of unsaturated hydrocarbons
is greater relative to saturated hydrocarbons.
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This trend of greater resolved and unsaturate hydrocarbons in the
Wnter season may be due to source changes initiated by currents or a
hi gher precipitation/evaporation ratio. However, it may also be
governed by a decrease in the rate of weathering due to a decrease in
tenmperature, solar radiation and nicrobial processes.

While the nunber of Emerita analoga sanples was small conpared to the
sedi nent program both data sets show the same geographic and sea-
sonal trends. Levels were high at the mainland sites and during the
W nter season. However, the distribution of hydrocarbons changed
significantly for the “Wnter sanples, with an increase in the un-
saturates (polyolefin) in the Wnter season at both nainland and
i sland sites. During the Wnter season, the olefins were nore

prom nent at San Nicolas |sland whereas the UCM was preval ent at
Corona del Mar.

Beyond the foregoing synopsis , attenpts were nmade to conpare
variability anong several geochemical paraneters . Si gni fi cant
contrasts were few and nay be due to chance rather than any real
basis . For sedinments collected at the same depth (5-20 cn) N was

negatively correlated with total hydrocarbons, as was TOC, but all
ot her contrasts between hydrocarbons and trace nmetals, grain size or
organic content were insignificant. Consi dering the |arger group of
sanples collected at the sane horizontal position but at different
depths (TM - 5-20 cm HC, GS and TOC - 0-5 cn), grain size was

positively correlated (p< .01) with Fe, but all other contrasts were
not significant.

The general |ack of agreenent anong site-specific levels of hydro-
carbons and trace netals in sediments is not surprising in the
absence of a nmassive oil spill. The geochemical and bio—accumulation
pat hways of the two are quite dissimlar. Except in the vicinity of
| arge point sources such as sewer outfalls, trace netals tend to
reflect local mineralogy and to be rather resistent to perturbation.
In other words, Ilowlevel inputs to the environment are nornally
obscured by the larger scale variability associated with mneral
provenances . In contrast, hydrocarbons (especially petrogenic
sources) exhibit rapid response to input due to weathering processes
and catabolic detoxification by marine organisns. No broad-scal e
source exists to mask the effects of natural (seep) or anthropogenic
i nput .

It is inportant to keep in mnd that the principal thrust of the
intertidal baseline program was to produce descriptive information on
a nunber of inmportant variables over an extensive geographic range.
I nci dental observations of predictive value (i.e., relating to natu-
ral processes) are naturally sought by investigators, but definitive
resolution of biological and geochemical mechanisnms will require

special, experimental studies recommended as followon to this
program
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-4 Kel p- Bed Biome

The forest-like habitat forned by the columar stipes and nassive
surface canopy of the giant kelp Mcrocystis creates refuge, sub-
strate and food for a host of organisns including many sport fish.
Macrocystis beds conprise a discrete ecologic entity wdely dis-

tr|.5utea In the nearshore subtidal of the Southern California CCS
regi on.

Quarterly surveys during 1975-1976 and 1976-1977 have reveal ed w de-
spread fluctuations in canopy area and density which are nonethel ess
smal | by conparison with changes over a nuch longer time scale.
Response to particular |local conditions seens to prevail over broad
geographic trends, at least within the time frane of this study.

Current studies show that while tenperature and storm activity are
prom nent factors in the control of bed growh and regression, the
relative strength of the two varies with |ocale. Thus , while the
extensive beds off the Point Loma (San Diego) area exhibited an
inverse relationship to tenperature, response to storms appeared nore
i nportant in the case of island beds. Here, beds on the weat her
sides of islands appeared to regress under conditions of heavy wave
i mpact, whereas those on the lee sides were not so affected by storns.
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