FOREWORD

point to walk straight into the water because once you're wet,
you're wet: then you can dive right in and let the adventure
begin. Lace up your old sneakers, and let’s get out and get
dirty. Build a fort, climb a tree, hold a bug, smell the sea!

Chris Giorni
Director and Head Frog, Tree Frog Tieks

INTRODUCTION

THE ROCKY SHORES OF THE Pacific coast are home to some of
the world’s most astonishingly diverse and spectacular inter-
tidal life-forms. When the tide goes out, a vibrant world is
revealed, and in tide pools—the pools of water left behind
among the rocks—you will find the kinds of creatures oth-
erwise seen only by divers and aquarium visitors: giant green
anemones, orange and purple sea stars, red sponges, scurrying
hermit crabs, and many more.

The area in which tide pools occur is called “intertidal”
because it is between the tides: underwater at high tide and
above water at low tide. Most of the creatures that live here
are invertebrates (without backbones), most of the “plants” are
algae, and all have remarkable adaptations that enable them
to survive in a harsh habitat where they are completely sub-
merged, left high and dry in the sea air, pounded by rough
surf, and tormented by extreme fluctuations in temperature
and salinity (saltiness).

Despite these dangers, every inch of the intertidal zone
teems with life, and for good reason. These shores possess a
unique combination of conditions: mild winters make freez-
ing and being scraped by ice unlikely; summer fog mitigates




INTRODUCTION

heat and dryness; the varied substrate provides lots of places
to cling to and hide in; and the constant wave action brings
with it a life-sustaining mix of oxygen, minerals, microscopic
plankton, and organic debris (bits of dead algae and animals,
and animal waste).

TIDES AND ZONES

Along the Pacific coast there are two low tides (one lower
than the other) and two high tides (also of different height)
almost every day. It’s the dynamic nature of these changing
tides that makes intertidal life so wonderfully complex here.
A couple square inches of rock may house members of ten or
more major phyla: perhaps worms, sponges, mollusks, arthro-
pods, marine algae, echinoderms, flatworms, bryozoans, tuni-
cates, and fishes. And very few of them can live anywhere else.
The extreme nature of the environment, caused by conditions
that—with the tides—are rapidly and constantly changing,
requires extremely specialized adaptations.

Tides are caused by the gravitational attraction between
the earth, the moon, and the sun. The gravitational pull of the
moon pulls the earth’s water toward the moon, and the sun

gravity
Moon e

The moon pulls /
the Earth’s water high tide

S centrifugal

The centrifugal force
of the Earth’s spinning
toward itself low tide causes a bulge of water
on the opposite side

Tidal activity is largely due to the moon's gravitational pull. Local wind and
weather patterns can also affect the tides.

Tide pool life occurs
at different levels,
or "zones."

SPLASH ZONE

HIGH TIDE LINE

MIDDLE INTERTIDAL ZONE

LOW TIDE LINE




INTRODUCTION

also affects the tides, but to a lesser extent because of its dis-
tance from the earth. The rotation of the earth and the posi-
tion of the moon in its orbit lead to variations in high and
low tides, with the extremes occurring when the moon is full
or new.

Tide pool animals and algae occur at different levels, rang-
ing from the heights of the “splash zone” to the low intertidal,
and down to the subtidal zone.

The top level, the splash zone, is at the highest reach of
ocean spray and storm waves, and it is never submerged.

The high intertidal zone is under water only during the
highest high tides. Animals and algae here are used to being
out of the water more than they are in it.

The mid-intertidal zone includes the “zero” on tide tables—
the level from which plus and minus tides are measured—and
is flooded about twice every day.

The low intertidal zone is submerged most of the time: it’s
only revealed during minus tides, for a few hours each month.

The subtidal zone is under water at all but extreme low
tides. Creatures living here have a very low tolerance for heat
or desiccation (drying out).

Among these zones, the upper limit of a species depends
upon how much exposure to air and sun it can withstand.
The lowest level is determined by an organism’s ability to
compete with other species and avoid predation; where there
is abundant moisture, there is plenty of competition.

Tide pools offer a bit of a respite from some of the dangers
of the intertidal zone: the trapped water allows animals and
algae to enjoy some of the benefits of lower tide levels while
being higher up than many of their predators. In fact, tide
pools function as nurseries for any number of invertebrates
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and ocean-going fishes. They are a safe(ish) place in which to
grow large enough to survive in the outside world.

The “safety” of tide pools comes with challenges. The tem-
perature and salinity of the ocean are fairly stable: most sea
creatures can’t survive outside this narrow range. As the sun
beats down on a tide pool, the water loses much of its oxy-
gen—and it’s just hot! And as the water evaporates, the salinity
shoots up. And conversely, if it rains, the seawater is diluted to
dangerously low salinity.

As you explore the tide pools, notice how different ani-
mals use their bodies or behavior to protect themselves from
drying out, washing away with the waves, or being eaten by
predators. Tough skins, thick shells, and sliminess are good for
keeping moist, as are behavioral adaptations like clustering
together, hiding under cool clumps of algae, or crawling into
wet crevices. Many of these features are also useful to avoid
becoming a predator’s dinner, as are camouflage and fighting
back with spines, claws, stingers, or nasty chemicals.

LIFE ATTACHED TO THE ROCKS

Animals and algae that permanently attach to the rocks (or
each other!) must have special ways to find food, reproduce,
and get their young out into the world. Sponges and tuni-
cates use their bodies to create a water flow that brings food
to them; many filter feeders use legs or tentacles to strain the
water or search their surroundings for tasty bits.

Finding a mate is also a problem for the permanently
attached. Quite a few members of the intertidal zone repro-
duce by flinging tremendous numbers (hundreds to thou-
sands) of sperm and eggs out into the ocean (much as trees
send their pollen out on the wind) in hopes that these
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