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Note
This beach guide was published in 1976, for the stretch of of beach between Leucadia and the La Jolla Cove.

It is no longer in print. 

The material here posted may be freely downloaded and printed for private use. The use in schools is especially encouraged.

San Diego schools only:
Teachers wishing to acquire a copy of the book, send a letter on school stationary to the author, Geologic Research Division, Scripps Institution of Oceanography, UCSD, La Jolla, Ca 92093, MS 0244.
(Response depends on available supply.)
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Living Things Along the Shore

Where land and ocean meet along the coast there is a
great variety of environments, from marshes and lagoons
to beaches and rocky shores with tide pools. All these
different environments contain their own kinds of living
things.

A few animals feel at home in a great many different
environments. The most conspicuous of these are the
various sea gulls. We are certain to encounter some of
these graceful but garrulous flyers on our beach walk
(Figure 4.1). They are forever hungry and won’t turn
down much that is edible. If what they want is in a hard
shell, they fly up with it and drop it on a rock to crack it.
Gulls are cunning thieves and the gull doing the cracking
better be sure that one of his kin doesn’t beat him to the
meal.

Along the sandy beach, flocks of sanderlings run
busily along the waters edge picking food morsels from
the swash (Figure 4.2). Long-billed and long-legged
godwits and curlews probe the sand for worms (mainly the
“Blood Beach Worm,”’ a polychaete), making rows of
densely spaced holes on the moist part of the beach. Their
hunger abated, they just stand there, on one leg, resting.

Like the beach walkers, some of these birds,
collectively called ‘‘sandpipers,’’ live here year round,
while others come during winter from as far as Alaska, to
seek our sunny shores when the coasts up north are cold
and stormy.

Out over the ocean we might see pelicans, flying in
stately formation or diving abruptly for fish, wings folded
(Figure 4.3). Our pelicans are coming back, breeding with
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good success on the islands offshore. For some years their
survival seemed threatened, apparently by the effects of
DDT in the environment. DDT interferes with egg
production of fish- and meat-eating birds. The come-back
coincides with the ban on DDT.

Another common skilled fisher is the cormorant,
perched high up on some of the cliffs (at La Jolla) or flying
closely above the water surface with rapidly flapping
wings, the long neck outstretched. The cormorant has to
work hard to keep its body in the air. Its bones are heavy
to enable it to hunt its prey under water.

Besides birds, a lucky beach walker might see other
animals: dolphins, seals, or whales going by. However,
most of the animals we see are small and much less
spectacular. Actually, most animals on the beach are
well-hidden. The sand beach especially may seem almost
barren of life. The obvious (and unwelcome) exception is
the kelp fly. Swarms of this fly are stirred up by the beach
walker who steps over rotting algae washed ashore by the
waves. Removal of the kelp (if not by wave action then by
truck) is necessary to keep beach and sunbathers
reasonably free from these pesty insects. Most kelp flies
are harmless, but some are predaceous and bite.

Also stirred up when stepping on kelp are the tiny
sand fleas which scavenge for food among the decaying
algae. The little hoppers are virtually transparent and are
hard to catch. Although they hop like fleas, they belong to
a different group of arthropods, the amphipods, which are
widespread and have representatives even in the deepest
parts of the ocean. There also is a large hopper (about an
inch long) on the beach; however, it hides in the sand by
day and only comes out at night, navigating by the moon
to find its way to and from the water (Figure 4.4).

Figure 4.4. Creatures living in the sand: (from top left to bottom
right) Sand Hopper (amphipod), Sand Pill Bug (isopod), Blood
Beach Worm (polychaete), Mole Crab (decapod, note digging
tools), Olive Snail, Bean Clam (one was eaten by a drilling snail).
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A distant relative of the beach hoppers, the ‘‘mole
crab,”’ a decapod, also burrows in the sand. It stays near
the water line, with only its eyes and antennae
protruding. Sometimes the little crabs may be found in
very dense populations, apparently concentrated by wave
action and nearshore currents. Such places stand out
because of the roughness of the surface compared with
the rest of the beach. Hungry birds are likely to gather in
such places, to feast on the crabs.

Somewhat deeper down, close to the lower tidal zone,
is another common burrower, the bean clam (Donax) a
wedge shaped small pelecypod about one inch or less in
length. Its narrow end points down and its blunt side is up
with siphons exposed. This clam shows a truly remarkable
variety of colors and markings, rarely will two specimens
look alike. At times the beach near the water line is
densely littered with the detached shells from this
animal—many probably eaten by the sand pipers. Some
fall prey to drilling snails, as witnessed by a cleanly
drilled-hole in the valve, made by the file-toothed tongue
of a predaceous gastropod. Another mollusc, the
beautifully polished olive snail, tends to prefer somewhat
more sheltered sand flats, but can often be found together
with Donax.

Much of what can be seen on the sandy beach is
washed ashore by the waves. We already mentioned kelp.
A variety of animals grow on the fronds (the ‘‘leaves’’)
and in the holdfasts (the ‘‘roots’’). These are brought in
when storm waves dislodge the algae which grow just
beyond the surf as dense forests (Figure 4.5). Diving in

Figure 4.5. Kelp uprooted from beyond the breaker zone by a
storm, and washed ashore. Many animals can be found attached to
fronds and holdfasts. Where growing, the kelp stands upright with
the help of floats, like a moored buoy (left: Giant Kelp; right: Elk
Kelp).



1 the Shore

57

58

such kelp forests is a wonderful experience: the sunlight,
broken by the rough water surface, filters through the
great canopies of the giant kelp and elk kelp and
illuminates a seafloor carpeted with colorful algae and
mollusc shells, with fish darting in and out of the shadows
to inspect the intruder. The La Jolla Underwater Park was
set aside for those who wish to enter this charming and
mysterious realm. Much can be seen by skin-diving, or
even just lying on an air mattress, face mask down and
snorkel up.

A close inspection of kelp washed ashore reveals that
many of the fronds are encrusted with bryozoans, colonies
of the minute filter-feeding ‘‘moss animal.”” The design
traced out by their branching rows of individual
organisms is delicate and intricate as lace (Figure 4.6).
Another very common encrustation is by a tiny worm
making a spiral shell (Spirorbis). It is a relative of the
much more conspicuous tube worms that can be seen on
rocks and wharfpilings.

A freshly uprooted holdfast washed onto the beach is a
veritable treasure chest of small animals: worms, clams,
bryozoans, hydroids, sponges, tunicates, and many more
(Figure 4.7). An especially conspicuous denizen of this
habitat is the wriggly brittle star, a distant relative of the
more familiar starfish and of sea urchins. When handled
less than gently, the brittle star is likely to shed a writhing
arm or two. Presumably this would normally distract a
predator and give the animal a chance to escape and grow
new arms.

A great number of different kinds of shells also are
brought in by the waves from the kelp zone, at low tide.
An assemblage such as might be collected in half an hour
at low tide is shown in Figure 4.8.

Animals who live far offshore in the open ocean also
may end up on the beach, especially after storms.
Examples are the large blubbery jellyfish Aurelia and the
small purple sailing jelly-fish Velella. Goose barnacles
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will usually be found growing on any pieces of stranded
driftwood. Sometimes great masses of tropical animals
are washed ashore during times of southerly winds and
currents. A prime example is the pelagic red crab which is
common off Baja California.

Despite all this variety of life on the sand beach, it is
the rocky shore that will provide the most excitement for
the shore life enthusiast. The characteristic animal
association of this part of the beach is the mussel/goose-
barnacle/starfish assemblage or, more simply, the
‘““mussel-bed’’ association (Figure 4.9).

The California Mussel, which dominates this scene,
lives along the entire west coast, from Alaska to Mexico.
It withstands the pounding of the surf by firmly anchoring
itself to the rock with ‘‘byssal hairs’’ extruded by a gland
in the foot. The mussels filter the water for tiny organisms
(‘‘plankton’’) on which they feed. This plankton consists
to a large part of the larvae of the animals living on the
shore, including the mussels themselves. The larvae
develop from eggs released directly into the water. The
eggs are fertilized by sperm cells similarly released. At
times, the plankton contains ‘‘red tide’’ algae which
produce poisonous substances. The mussels concentrate
these poisons and at such times they are not edible.
Mussels growing near sewage outfalls are similarly
inedible.

The chief natural enemy of the mussels is the common
starfish which comes in several colors: brown, purple, and
yellow. Where the Bucket Brigade has not recently
collected (often unlawfully) everything crawling or
colorful, the starfish are quite abundant on the mussel
beds. The usual position of a starfish is to be humped up
over a mussel in the process of prying it apart or of eating
it. It is perhaps surprising that the starfish can do what
even a strong person would find virtually impossible: to
open a large mussel by pulling on its valves. It takes many
hours. The starfish exerts a steady pull with its hundreds
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of tiny suction feet. Eventually the closing muscles of the
prey become tired and have to relax. The shell gapes open
and the starfish everts its stomach into the mussel,
digesting it within the shell and sucking out the juices.

How can the mussel defend itself against this ruthless
killer?

Obviously, it pays to have lots of neighbors: if nobody
sticks out too much, the starfish has trouble doing its
humping act. Also, developing strong, enduring muscles
might discourage a starfish and make it seek its food
elsewhere. At the least, such tenacity will slow it down,
improving the chances of survival for the rest of the
mussel population. Also, remember that the mussels eat
the starfish’s larvae when filtering the water! Somehow,
things are kept in balance and mussels and starfish go on
co-existing for thousands of years.

The other conspicuous member of the mussel bed
community is the goose-neck barnacle. Despite its long
stalk it is a close relative of the encrusting barnacles
which cover much of the rock surface a little higher up
(Figure 4.10). The barnacles are distant relatives of the
crabs, rock lice and beach hoppers, unlikely as this may
seem. Their larvae, which looks like those of their
relatives, give them away. The greatest naturalist of all,
Charles Darwin, was very much intrigued by these
creatures and spent many years of his life studying them.
The larvae are minute free-swimming bristly animals
called ‘‘nauplii’’ with eyes and appendages for feeling
and moving about. After growth and transformation they
settle down on a hard substratum—rock, wood, a clam, or
a whale. The mature animal is blind, attached by its head,

Figure 4.10. Animals found above the mussel-bed zone. The
‘‘Rock Louse’’ (an isopod or ‘‘pill bug’’) is purely terrestrial. The
littorines, acorn barnacles, limpets, chitons, and Bay Mussels can
do without water for long periods, closing up tight. The Rock Crab
{or Striped Shore Crab) clambers about in moist places.
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and uses its feathery feet to filter the water. The
feather-feet can only be seen when the animal is
submerged. When out of water, the delicate feet are
safely tucked away in the shell.

The acorn barnacles above the zone of the mussel beds
are highly adapted for long periods of dryness. This is
especially true for the tiny ‘‘grey barnacles,”” which can
live out of water for many months. When wetted by spray,
storm wash or high tide, they immediately open up and
start straining the water with their feet.

Other animals of this dry zone are the agile ‘‘rock
louse,’’ a pill bug, and the littorines or ‘‘periwinkles.”’
These little snails close their door tightly to avoid loss of
moisture. Limpets, which also are snails, use their suction
foot to cling closely to the rock, thus avoiding desiccation.
Also, of course, their strong suction foot defends them
against being dislodged by waves or predators. Somewhat
lower, at about the level of the mussel beds, limpets are
joined by the various kinds of ‘‘sea cradles‘‘ or ‘‘chitons,”’
their distant relatives. These segmented molluscs sit
tightly in depressions in the rock, homes that they have
apparently scraped out by themselves with their file-like
tongue.

Between the rocks, at about the level of the
mussel-bed, we are likely to see the Black Turban snail,
clustering in nooks and crannies (Figure 4.11). Their
shells are the preferred abode for the ridiculous Hermit
Crab, the clown of the intertidal zone. These lively little
fellows spend much of their time house-hunting and
fighting with each other. The observant beach walker will
note that there are precious few empty shells around
which are usable for hermits: either the snail is still in it,
or a hermit crab has already appropriated it. It seems that
the number of available shells determines how many
hermit crabs will be around. To what extent the crabs may
improve the housing market by eating snails is not known.
The snails can shut up awfully quickly and they have
strong doors to keep the robbers out.
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Among the many other animals we will see in this
same environment none are more conspicuous than the
Giant Green Anemone, a soft coral, and its close relative,
the small colonial anemone. Both of these corals cover
themselves with bits and pieces of shell material, for
protection and camouflage when closed. They are
meat-eaters and grab anything coming along, stunning
their prey with poison from nettle cells on their tentacles.

If the tide is low, we might go down to the green surf
grass to look for the purple sea hare. The surf grass is a
flowering plant, whose ancestors were land lubbers and at
some time in the distant past decided to live in the ocean
(Figure 4.12). (The original ancestor of all land plants, of
course, came from the ocean, as is true for all life on
land.) The sea hare is a large naked snail which lives
among the surf grass, eating algae. It is one of the most
prolific large animals, laying millions of eggs in a few
months. The chance for any one of these eggs to
eventually produce a mature animal are infinitesimal.
Were it otherwise, the world would be covered with sea
hares in no time at all!

Each animal, of course, produces many more offspring
than can reach maturity. The processes ensuring that
there are always just enough survivors to perpetuate the
species—the ‘‘Balance of Nature'’—are quite poorly
understood. However, we do have the ability to
profoundly affect them, thus disturbing the balance, from
the Bucket Brigade and bird-chasing dogs to large-scale
poisoning by oil and more vicious products.

It behooves us all to be more considerate of the life
along the shore and of our environment in general.
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Enjoy your walks along the ocean.
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INSTANT KEY TO CONSPICUOUS SHORE ANIMALS

flote that the phyla ARTHROPODA (Isopods, Cirripeds, Decapods,
Amphipods) and MOLLVSCA (Amphineurans, Gastropods, Pelecypods)
are the most proflific. Others ate COELENTERATA (Anthozoans),
ECHINODERMA (Astetoids, Ophiuroids) and CHORDATA (Fish).



I. Littorine,of Pesiwinkie. Gastropoda. 2. Rock Ctab, of

2."Rock Lovse’ ~ (sopoda. Striped ShoreCtab.  Decapoda.
3.Rough Limpet.  Gastropoda. (3. Sea Anemone
4. Qofeano Limpet. Gastropoda.  (Sofitary and Aggregate) Aethozoa.
5. Hermit Crab in Black Torban shell. {4 Common Seastar.  Astefoidea.
6. 0wl Limpet. Gastropoda. (5, Brittle Star. Ophivroidea.
7. Chiton, or Sea Cradie.  Amphinevra. (6. Beach Hopper. Amphipoda .
8. California Mussel.  Pelecypoda. (7. Olive Snail. - bastropoda.
Gooseneck Bamnacle.  Cirripeda. (8. 5anA Crab. Decapoda.
9. Acorn Barnacle. Citripeda. (9. Boan Clam. Pefecypoda.
(0. Tide Poof Sculpin.  Osteichthyes. 20 Wady TopShell. . Gastropoda.
Gastropoda.

(1. Opaf Eye. Osteichthges 21. Sea Hare.
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