Life Processes

Life processes such as breathing oxygen, eating and digesting
food, making new cells, and growing take place in your body
every day. It takes energy to do this plus walk from one classroom
to another or play soccer. Organisms that live in the ocean also
carry out life processes every day. The octopus shown in Figure 7
will get the oxygen it needs from the water. It will have to eat, and
it will use energy to capture prey and to escape predators. It will
make new cells and eventually reproduce. Like other marine
organisms, it is adapted to accomplish these processes in the salty
water of the ocean.

One of the most important processes in the ocean, as it is on
land, is that organisms obtain food to use for energy. Obtaining
the food necessary to survive can be done in several ways.

& Life Science Photosynthesis Nearly all of the

Trererern @l | cnergy used by organisms in the
ocean ultimately comes from the Sun.
Radiant energy from the Sun penetrates seawater to an average
depth of 100 m. Marine organisms such as plants and algae use
energy from the Sun to build their tissues and produce their own
food. This process of making food is called photosynthesis. Dur-
ing photosynthesis, carbon dioxide and water are changed to
sugar and oxygen in the presence of sunlight. Organisms that
undergo photosynthesis are called producers. Marine producers
include sea grasses, seaweeds, and
microscopic algae. Although they
might seem unimportant because
they are small, microscopic algae are
responsible for approximately
90 percent of all marine production.
Seaweeds account for only about
two percent to five percent of total
marine production. Organisms that
feed on producers are called con-
sumers. Consumers in the marine
environment include shrimp, fish,
dolphins, whales, and sharks.

~~As You Read

What You'll Learn

B Describe photosynthesis and
chemosynthesis in the oceans.

m List the key characteristics of
plankton, nekton, and benthos.

m Compare and contrast ocean
margin habitats.

Vocabulary

photosynthesis benthos
chemosynthesis estuary
plankton reef
nekton

Wéy It’s Important

The ocean environment is fragile,
and many organisms, including
humans, depend on it for their
survival.

Figure 7

Hunting at night, this Pacific
octopus feeds on snails and
crabs. It uses camouflage, ink,
and speed to avoid predators.




Life Science
INTEGRATION

As energy is passed
through the food chain,
only about 10 percent of
the total energy available
is stored by a consumer
at each level of the food
chain. Most of the energy
is lost as an organism
carries out daily life
processes.

Figure 8

Numerous food chains exist in
the ocean. Some food chains are
simple and some are complex.

One simple food chain consists
of a whale shark that feeds on
copepods or krill, which feed on
microscopic algae.

Energy Relationships Energy from the Sun is transferred
through food chains. Although the organisms of the ocean cap-
ture only a small part of the Sun’s energy, this energy is passed
from producer to consumer, then to other consumers. In
Figure 8, notice that in one food chain, a large whale shark
consumes small, shrimplike organisms as its basic food. In the
other chain, microscopic algae found in water are eaten by
microscopic animals called copepods (KOH pah pahdz). The
copepods are, in turn, eaten by herring. Cod eat the herring,
seals eat the cod, and eventually great white sharks eat the seals.
At each stage in the food chain, energy obtained by one organ-
ism is used by other organisms to move, grow, repair cells,
reproduce, and eliminate waste.

WVRLCECTEGE 8  What is passed on at each stage in a food chain?

In an ecosystem—a community of organisms and their envi-
ronment—many complex feeding relationships exist. Most
organisms depend on more than one species for food. For
example, herring eat more than copepods, cod eat more than
herring, seals eat more than cod, and white sharks eat more than
seals. In an ecosystem, food chains overlap and are connected
much like the threads of a spider’s web. These highly complex
systems are called food webs.

J One complex food chain
J begins with microscopic
algae and ends with a

great white shark.
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Chemosynthesis Other types of
food webs do not depend on the Sun
and photosynthesis. These food webs
depend on bacteria that perform
chemosynthesis. Chemosynthesis
(kee moh SIHN thuh sus) involves
using sulfur or nitrogen compounds
as an energy source, instead of light
from the Sun, to produce food. Bacte-
ria that perform chemosynthesis
using sulfur compounds live along
mid-ocean ridges near hydrothermal
vents where no light is available.
Recall that superheated water from
the crust contains high amounts of
sulfur. The bacteria found here form
the base of a food chain and support a
host of highly specialized organisms
such as giant tube worms, clams,
crabs, and shrimp.

Other Life Processes Reproduc-
tion also is a vital life process. Some
organisms, such as corals and sponges, depend on ocean cur-
rents for successful reproduction. Shown in Figure 9, these
organisms release reproductive cells into the water where they
unite to form more organisms of the same type. Other organ-
isms, such as salmon and the Atlantic eel, travel long distances
across the ocean in order to reproduce in a specific location.
One important aspect of successful reproduction is finding a
safe place for eggs and newly hatched larvae to develop. You will
learn later in this section that some places in the ocean are used
by marine organisms for this purpose.

Ocean Life

Many varieties of plants and animals live in the ocean.
Although some organisms live in the open ocean or on the deep
ocean floor, most marine organisms live in the waters above or
on the floor of the continental shelf. In this relatively shallow
water, the Sun penetrates to the bottom, allowing for photosyn-
thesis. Because light is available for photosynthesis, large num-
bers of producers live in the waters above the continental shelf.
These waters also contain many nutrients that producers use to
carry out life processes. As a result, the greatest source of food is
located in the waters of the continental shelf.

Figure 9

Because sponges live attached to
the ocean bottom, they depend
on currents to carry their repro-
ductive cells to nearby sponges.
What would happen if a sponge
settled in an area without strong
currents?
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Figure 10

) Diatoms are phytoplankton
that live in freshwater and ocean
water. [JJ The zooplankton
shown here is a copepod.
Although it has reached its

adult size, it is still microscopic.

o

i Chemistry
&z INTEGRATION

Some marine organisms,
including types of bacteria,
one-celled algae, and fish,
can make their own light
through a process called
bioluminescence. The main
molecule involved in pro-
ducing light is luciferin. In
the process of a chemical
reaction involving luciferin,
a burst of light is produced.
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Plankton Marine organisms that drift with
the currents are called plankton. Plankton
range from microscopic algae and animals to
organisms as large as jellyfish. Most phyto-
plankton—plankton that are producers—are
one-celled organisms that float in the upper
layers of the ocean where light needed for
photosynthesis is available. One abundant
form of phytoplankton is a one-celled organ-
ism called a diatom. Diatoms are shown in
Figure 10A. Diatoms and other phytoplankton
are the source of food for zooplankton, ani-
mals that drift with ocean currents.

Examples of zooplankton include newly
hatched fish and crabs, jellyfish, and tiny adults
of some organisms like the one shown in Figure 10B. These
organisms feed on phytoplankton and are usually the second step
in ocean food chains. Most animal plankton depend on surface
currents to move them, but some can swim short distances.

Nekton Animals that actively swim, rather than drift with the
currents in the ocean, are called nekton. Nekton include all
swimming forms of fish and other animals, from tiny herring to
huge whales. Nekton can be found from polar regions to the
tropics and from shallow water to the deepest parts of the ocean.
In Figure 11, the Greenland shark, the manatee, and the deep-
ocean fish are all nekton. As nekton move throughout the oceans,
it is important that they are able to control their buoyancy, or
how easily they float or sink. What happens when you hold your
breath underwater, then let all of the air out of your lungs at
once? The air held in your lungs provides buoyancy and helps
you float. As the air is released, you sink. Many fish have a special
organ filled with gas that helps them control their buoyancy. By
changing their buoyancy, organisms can change their depth in
the ocean. The ability to move between different depths allows
animals to search more areas for food.

(VRLEELTTEOYIS®  What are nekton?

Some deep-dwelling nekton are adapted with special light-
generating organs. The light has several uses for these organisms.
The deep-sea fish, shown in Figure 11C, dangles a luminous lure
from beneath its jaw. When prey attracted by the lure are close
enough, they are swallowed quickly. Some deep-sea organisms
use this light to momentarily blind predators so they can escape.
Others use it to attract mates.




A

Figure 11
Nekton are found living in all areas of the
ocean, warm or cold, shallow or deep.

m This Greenland shark
lives in the cold waters of the
North Atlantic.

This deep-sea
fish deals with living
under pressure at a
depth of 4 km.

B Manatees are
found in tropical regions
around the world.

Bottom Dwellers The plants and animals living on or in the

' seafloor are the benthos (BEN thohs). Benthic animals include o
crabs, snails, sea urchins, and bottom-dwelling fish such as :
flounder. These organisms move or swim across the bottom to : Observing Plankton
find food. Other benthic animals that live permanently attached : Procedure "5 Bz
to the bottom, such as sea anemones and sponges, filter out food 1. Place one or two drops of i
particles from seawater. Certain types of worms live burrowed : pond, lake, or ocean I
in the sediment of the ocean floor. Bottom-dwelling animals can : water onto a microscope |
be found living from the shallow water of the continental shelf : slide. . I
to the deepest areas of the ocean. Benthic plants and algae, how- : 2. With light coming through
- the sample from beneath, |
ever, are limited to the shallow areas of the ocean where enough use a microscope to |
sunlight penetrates the water to allow for photosynthesis. One observe your sample. Look "'
example of a benthic algae is kelp, which is anchored to the bot- for microscopic life such as ‘
tom and grows toward the surface from depths of up to 30 m. plankton. '
: 3. Find at least three different
Ocean Margin Habitats ; | tpesofplankton.
| ) ) : Analysis ;
The area of the environment where a plant or animal nor- ! 1. Draw detailed pictures of I
mally lives is called a habitat. Along the near-shore areas of the three types of plankton.
continental shelf, called ocean margins, a variety of habitats : 2. (lassify the plankton as phy- | '
exist. Beaches, rocky shores, estuaries, and coral reefs are some : toplankton or zooplankton.

examples of the different habitats found along ocean margins.
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Research Visit the Glencoe
Science Web site at
science.glencoe.com for
more information about
beach erosion. Communicate
to your class what you learn.

)

What features would you find on

the shoreline? To learn more

about shoreline features, see the

Shoreline Field Guide at the
back of the book.

Figure 12

Organisms inhabit many differ-
ent shore areas. /fyou were a
marine organism, where would
you want to live? Why?

Beaches At the edge of a sandy beach where the waves
splash, you can find some microscopic organisms and worms
that spend their entire lives between moist grains of sand. Bur-
rowing animals such as small clams and mole crabs make holes
in the sand. When water covers the holes, these animals rise to
the surface to filter food from the water. Where sand is covered
constantly by water, larger animals like horseshoe crabs, snails,
fish, turtles, and sand dollars reside. Figure 12 shows some of
the organisms that are found living on sandy beaches.

Although the beach is great fun for people, it is a very stress-
ful environment for the plants and animals that live there. They
constantly deal with waves, changing tides, and storms, all of
which redistribute large amounts of sand. Large waves produced
by storms, such as hurricanes, can cause damage to beaches as
they crash onto shore. These organisms must adapt to natural
changes as well as changes created by humans. Damming rivers,
building harbors, and constructing homes and hotels near the
shoreline disrli\lits natural processes on the beach.

Rocky Shore Areas In some regions the shoreline is rocky,
as shown in Figure 13. Algae, sea anemones, mussels, and bar-
nacles encrust s,hbmerged rocks. Sea stars, sea urchins, octo-
puses, and hermit crabs crawl along the rock surfaces, looking
for food. Yi

Tide poo}é are formed when water remains onshore, trapped
by the rocks during low tide. Tide pools are an important habi-
tat for many marine organisms. They serve as protected areas
where many animals such as octopuses and fish can develop
safely from juveniles to adults. Tide pools contain an abun-

dance of food and offer protection from larger predators.
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Figure 14

Estuaries are called the nurseries
of the oceans because many crea-
tures spend their early lives
there.

Estuaries An estuary is an area where the mouth of
a river opens into an ocean. Because estuaries receive
freshwater from rivers, they are not as salty as the
ocean. Rivers also bring nutrients to estuaries. Areas
with many nutrients usually have many phytoplankton,
which form the base of the food chain. Shown in Figure
14, estuaries are full of life from salt-tolerant grasses to
oysters, clams, shrimps, fish, and even manatees.

Estuaries are an important habitat to many marine
organisms. Newly hatched fish, shrimps, crabs, and
other animals enter estuaries as microscopic organisms
and remain there until adulthood. For these vulnerable
animals, fewer predators and more food are found in
estuaries.

Coral Reefs Corals thrive in clear, warm water that receives a
lot of sunlight. This means that they generally live in warm lati-
tudes, between 30°N and 30°S, and in water that is no deeper
than 40 m. Each coral animal builds a hard capsule around its
body from the calcium it rémoves from seawater. Each capsule is
cemented" to others to form a large colony called a reef. A reefis a
rigid, waverresistant structure built by corals from skeletal mate-
rial. As a cbral reef forms, other benthos such as sea stars and
sponges an}d nekton such as fish and turtles begin living on it.

In all gcean margin habitats, nutrients, food, and energy are
cycled among organisms in complex food webs. Plankton, nek-
ton, and benthos depend on each other for survival.

Section

and chemosynthesis.
a marine consumetr.

nekton, and benthos.

1. Describe the processes of photosynthesis
2. Give an example of a marine producer and and Controls Describe how you could set up an
3. List the key characteristics of plankton,

4. Compare and contrast the characteristics of 7. Using Graphics Software Design a creative
coral reef and estuary habitats.

5. Think Critically The amount of nutrients chain. Begin with photosynthesis. Use clip art,
in the water decreases as the distance from scanned photographs, or computer graphics.
the continental shelf increases. What effect For more help, refer to the Technology Skill
does this have on open-ocean food chains? Handbook.

Skill Builder Activities

6. Identifying and Manipulating Variables
experiment to test the effects of different

amounts of light on marine producers. For more
help, refer to the Science Skill Handbook.

poster that shows energy relationships in a food
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