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Figure 4. Idealized rendering of habitats studied under the SCOCS program.
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extensively studied in the past, the
coordinated research of this project has
further elucidated aspects of its ecol-
ogy. The study of organism community
structure revealed only a loose pattern
at this stage. Each rocky intertidal
site had its own distinct character.
Nevertheless, a number of useful genera-
lities are evident, and some may have
management implications. One geograph–
ical consistency is the community simi-
larity between northern mainland sites
and their associated islands. This
resemblance was also the case for south-
ern mainland and island sites. Govern-
ment Point is a unique site, in that it
harbors uncommon assemblages of cold and
warm water species. It was also observed
that island rocky intertidal sites gener-
ally had more abundant populations of
organisms. This may be due to their
greater isolation from human activities.

One very common and ubiquitous marine
invertebrate is the sea mussel, Mytilus
(Figure 5). It is found at virtually all
sites, where its dense beds create a
three-dimensional micro environment made
up of the myriad spaces between the
mussels. This allows many other plants
and animals to exist in and on the mussel
beds. The particular organisms and their
relative abundances are distinguishable
from mussel bed to bed and site to site.

Some sites were found to have an unstable
substrate or settling surface. Shifting
rocks in the surf or heavy sand inunda-
tion makes life precarious for many

Figure 5. California Sea Mussel.

vulnerable algae or invertebrates. This
disruption e~ables fast-growing, oppor-
tunistic or weed-like organisms to
rapidly establish themselves. Community
associations then develop which are
ecologically immature. Simply stated,
this means that an equilibrium exists
between the disruptive forces of waves
and scouring and the tendency for more
mature communities to replace their
predecessors. The implication of this
situation is that at such sites immature
communities might recover more rapidly
from disturbances caused by nature or
man. This is because the development
time of these communities is relatively
short. Recovery of the rocky intertidal
from man–induced and natural disruptions
seems to indicate that similar patterns
exist from site to site. Seaweeds re-
cover more rapidly than marine inverte-
brates. The lower intertidal zone re-
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Sandy beaches and sloughs constitute the
other main tidal habitat. Their appear-
ance offers a marked contrast to the
rocky intertidal. One is not immediately
impressed by any profusion of life. Ho W-
ever, it is far from lifeless. In order
to avoid the wave forces and desiccation,
organisms have adapted to a life of
burrowing. There is an overall decrease
in the diversity of life compared to the
rocky intertidal although many species do
occur in great numbers. The effects of
oil pollution could not only threaten
biota in this habitat, but also the
millions of people who daily enjoy the
beaches of Southern California.

In contrast to the rocky intertidal, no
geographic pattern or trend was observed.
This has been confirmed over a two year
period. The organisms found on sandy
beaches are most influenced by local
physiography. Specifically, a few key
factors, such as beach profile (or slope)
and sand grain size, can determine the
basic community type. For example, long,
gently sloping, fine-grained  beaches
usually harbor a diverse community with
numerous worm species (Figure 6). Steep,
coarse-grained beaches (which experience
more focused wave action) tend to be
populated by relatively few, larger
animals. Here, the dominant animal is
often the invertebrate sand crab,
Emerita. It is also noteworthy that, in
general, beach profiles tend to steepen
in summer as sand accumulates.

Slough communities also appear to be
governed by physical factors, rather than

Figure 6. A typical polychaete  worm.

geographic trends. Sloughs are active or
extinct drainage channels adjacent to the
sea where the tide ebbs and flows. In
these sites the annual salinity range
acts as a major force determining com-
munity structure. The duration of mixing
with the ocean and the amount of fresh
water runoff, among other factors, con-
trols the salinity variation. Some sites
are open to the ocean year round and have
almost constant salinity, while others
may become blocked periodically and show
considerable change during the year.
These phenomena, in turn, effect the type
of organisms capable of sustaining life
in the muddy substrates of sloughs.
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Figure 7. Sand Crab.

metals . Emerita also reflected the high
levels-of cadmium on San Nicholas Island
where water enriched with nutrients from
upwelling  is thought to be important.

No correlation appears to exist between
trace metal and hydrocarbon variability.
This isn’t surprising, since trace metals
and hydrocarbons follow different geo–
chemical and bio-accumulation  pathways.
Trace metals tend to reflect local
mineralogy conditions and are rather
resistant to change. On the other hand,
in areas where pollution levels are high,
increased inputs are readily measured.
Low levels of hydrocarbons associated
with chronic pollution would be rapidly

changed due to weathering and the action
of bacteria. Larger effects due to seeps
or significant human input are readily
manifested in organism and sediment level
increases.

The Subtidal Zone

Seaward of the shore is an important
region known as the subtidal. This is a
submerged marine environment which is
less affected by the daily tidal flux.
The southern California Bight subtidal
zone is characterized by extensive under-
water kelp forests which provide numerous
habitats for sea life. The submerged sea
banks of the region also create unique
habitats where shallow-water organisms
exist. The Bight subtidal offers both
recreational and commercial opportuni-
ties. An understanding of its natural
history is particularly crucial, as there
is active interest in its potential oil
reserves.

The surveys of the Tanner and mrtes
Banks habitats were conducted to obtain a
picture of the local community structure
(i.e., species association) and ambient
levels of contamination. The four sites
studied are considered representative of
the hard-bottom communities found on the
banks. The species composition in many
respects is similar to other subtidal
areas throughout the Bight. Some species
are conspicuously absent from the banks
(e.g., giant kelp; Garibaldi - a protec-
ted fish) and others are unique to this
area (e.g., pink hydrocoral). The impor-
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to areas of similar depth and topography.
SAI scientists suggest that future
studies cover broader geographic areas
(perhaps by underwater video cameras).

Three Banks subtidal species (starfish
and kelp) were used to monitor hydro–
carbon and trace metal levels. In
general, it appears that tissue hydro-
carbon levels are considerably lower here
than in other areas and consist primarily
of biologic sources. Unfortunately,
water samples were not collected at the
same time (i.e., synoptically) so that no
direct correlation between the environ-

Figure 9. A typical brittle starfish.

ment and the animals tested could be
made. Some seasonal patterns were ob–
served in the levels of hydrocarbons.
Tissue hydrocarbon levels were generally
higher in the winter.

An interesting observation from trace
metal tissue assays is an increase in
barium and lead levels in the Banks over
other areas of the Bight. These metals
are components of drilling muds, and may
reflect the fact that those operations
were underway at the time of the survey.
Further investigations are needed to
clarify some of these more ambiguous
findings. No other significant between-
site, or seasonal pattern of trace metal
distributions, was evident.

Large areas of the Southern California
Bight subtidal coastline are dominated by
a different and complex marine ecosystem.
Here, the giant kelp Macrocystis (Figure
10) resembles vast underwater forests.
Their rapid and lengthy growth creates an
extensive, resilient habitat for many
marine organisms. Reports have indicated
that 128 plant species and over 700
animal species may live in this habitat.
Though the Bight kelp beds have been the
subject of numerous studies, conclusive
data are still lacking on regional trends
which may effect their distribution.

SAI has now completed two years of quar-
terly, aerial surveys. The giant kelp
was given primary attention because it is
the dominant plant species everywhere it
occurs. Its range therefore determines

13
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Knowledge of this and other questions
will be further enhanced by the results
of the third year (1977-78) intertidal
study. Complete elucidation of potential
impacts will require predictive (experi-
mental) studies, which should follow this
baseline work.

It should be noted that the radical
change in weather experienced In the
third year (1977-78) may force reasses-
sment of some patterns and conclusions.
Two years of drought were followed by a
year of heavy rains and storms. Despite
some contradictory results, we have still
reached a point where research on basic
environmental processes is now more
clearly defined. The purpose of future
investigations would be to generate pre-
dictive models using indicators. These
models would help in the management of
specific regions of the Southern Cali-b
fornia Bight.

CONCLUSIONS:

The principal advances and findings from
the second year study of the southern
California Bight are:

General

● Improved methodology in sampling
techniques and recording procedures

● Improved laboratory and data analy-
sis procedures

● “ Development of a unique oil pollu-
tion index for hydrocarbons

● Improved resolution of trace metals

Rocky Intertidal

There is a north-south geographic
pattern in community structure.

Government Point is a unique site
which harbors uncommon assemblages
of cold and warm water species.

Island rocky intertidal sites gen-
erally are more lush than their
mainland counterparts.

Mussel-bed communities occuring in a
three dimensional micro-environment
are distinguishable in type and
relative abundance from bed to bed
and from site to site.

Fast-growing, opportunistic or weed-
like organisms rapidly reestablish
themselves

Immature communities present at
naturally disturbed sites recover
rapidly

Flora recover more rapidly than
fauna .

The lower intertidal region recovers
before the upper
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biogenic origin and are higher in
winter.

Relatively high barium and lead con-
tamination in tissues may reflect
the presence of drilling muds in the
Banks region during the sampling.

Density fluctuation measurements of
kelp beds by aerial photographs
during the two years of the study
were small in comparison to the much
greater shrinkage over the past
sixty years.

Higher water temperatures, storms
and wave action tend to limit kelp
bed area.

Future

● Many questions remain to be an-
swered , particularly the factors
which govern the fate of chemical
pollution “and its effect on
biological communities.

● The third year study which is in
progress may provide some contrary
results since it represents a
significant change from two years of
drought to a year of heavy rains and
storms .

● Future studies should be of a pre-
dictive design following this base-
line work. The use of physical,
chemical and biological indicators
is recommended.
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