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MAKAHIKI KAI "..�...i.~"....,....�..
exhibit which brings together the ocean environment and its resources and, human
interaction and use of the ocean itself and its products. The. first exhibit was
held in 1974 and each year until 1978, large displays were created which focused,
on a different aspect of the ocean from the changing face of the Hawaiian coastal
plains to the ecology of the ocean at different depths and the influence of human
society in the exploitation of marine resources for recreation, industry, habitat,
food, and esthetics.

This workbook is a composite of those which were developed to provide stu-
dents who participated in Makahiki Kai with post-visit activities in the class-
room. Four editions of "Teachers' Guides" were also published..

Support for the exhibits has come from the State Legislature through direct
grants, the Office of the Marine Affairs Coordinator, certain trust funds admin-
istered by the Hawaiian Trust Charitable Foundation and McInerny Foundation, the
Sea Grant College Program, and in-kind support from state agencies such as the
Department of Land and Natural Resources, Anuenue Fisheries Research Center,
Department of Planning and Economic Developmerrt, and the Department of Education,
and the faculty and staff of the University. of Hawaii, especially those affiliated
with the Hawaii Institute of- Marine Biology.
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Have you walked along a rocky coast and noticed a tidal pool?What do you see when you casually glance over those areas of water trappedby rocks and land'? You may see limu-covered rocks, a fish darting quickly forcover, a crab sunning but warily watching you.
If you peer more closely, you will view an exciting realm of marine lifethat you would have missed with a casual glance.

Blennies, the agile rockskippers, jumping from pool to pool to escapetheir enemies;
Young damselfishes chasing other tiny fishes away from their terri-
tories;

Hermit crabs examining a new shell as a possible home;
Long spined sea urchins  wana! waving their spines in response to afish passing by  they are protected by their long poisonous spines so
please do not touch!;
Opihi crawling about on wet rocks feeding on algae;Small cone shells which employ poisonous darts to paralyze their preybefore eating them;
Various shrimps such as the colorful red and white bandana prawn,
crawling about in crevices.

If you look at the tidepools themselves you will find that they are of twotypes, those created by periodic wave splashes  splash pools! and those formedby retreating tides  intertidal pools!.
Splash pools are situated high on rocky benches and the animals livingwithin them must tolerate wide variations in tempera'ture and salinity. Theblenny, opihi, and nerite  pipipi! are a few animals commonly found in splashpools.

Intertidal pools disappear at high tide and are reformed at low tide. Ani-mals living within this type of pool are able to withstand strong wave surge.Intertidal pools are an important link in the life cycles of many marineanimals. They are inaccessible to large predatory animals and serve as nurser-ies for fishes that later grow to larger sizes in the sea. They teem withminiature marine life, and provide permanent homes for many smaller animalswhich seek protection from larger animals in deeper water.
The lives of all of us in Hawaii are intrinsically touched by the ocean andfor those who like to explore, look for a fascinating tidal pool and you willcome to cherish these easily accessible windows to the sea.
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UPS AND' DOWNS OF.
TIDE POOL LIFE

Below is a diagram of a tide pool during HIGH TIDE. The tidal pool animalsare busy eating, moving about and enjoying the cool, fresh sea water that isbringing in food and oxygen into the pool.
At LOW TIDE the tidal pool zone looks like a different pLace. Draw in, whatit would be like in this tide pool at low tide.



ALGAE PRESS
Seaweeds are the plants of the sea. In-Hawaiian, they' re called limu; sci-

entists call it ~al ae  "al-gee"!. lhere are three major kinds ot algae: reds,
greens, and browns.

In studying the different kinds of algae, the best method to preserve them
is by pressing, much like you would the leaves of land plants. Once the algae is
pressed and dried, it can be saved for future reference. Botanists, the scien-

press using much simpler materials.

AN ALGAE PRESS

p p w

STEP I: Fill the pan with about
I" of water. Cut a piece of drawing-
paper small enough to fit into the
pan and lay flat on the bottom.

STEP 2: With the piece of paper
lying on the bottom of the pan, float
a piece of algae in the water to
position it on the paper.

heavy flat
weight s

magazines
waxed paper
paper with limu
magazines

STEP 3: Carefully lift the paper,
algae and all, out of the water.

STEP 4: In your "algae press"
layer your materials as shown.

With some planning ahead, a booklet of different types of algae can be com-
piled'. When the seaweed has been identified, this will be what botanists call
an "herbarium"  "erb-a'-ree-um"!.  If you are an artist at heart, these seaweed
pressings can be made into greeting cards, wall hangings, collages, etc.!!

A FINAL NOTE ON COLLECTING ALGAE

Algae is commonly found along the seashore in shallow waters. If you have
ever gone to pick "ogo" to eat, you know where to look. Don't forget that sea-
weed also likes to grow around old pilings around the harbor, on .old lines that
have been hanging from the dock for a long time. Take along a zip-loc bag--it' s
handy for collecting specimens with a little bit of water.
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MA'TRIALS NEEDED: old magazines, newspapers
smooth drawing or botany

paper
waxed paper
scissors

heavy weights: large books,
bricks, stones, etc.

a flat, shallow pan
water

seaweed



MARINE ANIMALS
a war scarc
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SKELETONS
� in our "sea closet"

Match skeletons to the animals:

Slate-pencil sea urchin
  'i~a '~la!

Partridge tun shell



REEF VERTEBRATES
AND INVERTEBRATES

Most animals can be divided into two broad groups--the vertebrates and inver-
tebrates. VERTEBRATES are animals with backbones. Some of these animals have a
spinal column while other more primitive vertebrates have notochords to support
their bodies. INVERTEBRATES are animals without a backbone or skeleton inside
their bodies. Some invertebrates "wear their skeletons on the outside of their
bodies." Their bodies are supported by hard outer shells.

In the blank below each animal, write whether you think the animal is a ver-
tebrate or invertebrate.  Answers on page 31!

Sea cucumber

Q 'j

C1

ash



HIGH SEAS DRIFTER
MNT ARE PLANKTON?

The word "PLANKTON" means "DRIFTER." True to its name, plankton are tiny
plants and animals that drift in ocean currents. Many of them are so small that
you need a magnifying glass or microscope to see them. Plankton can also be the
larger animals like jellyfish and portuguese man-of-war that are weak swimmers
and cannot swim against the wind or currents.

Scientists divide plankton into two groups--PHYTOPLANKTON, which are tiny
plants, and ZOOPLANKTON, which are animals.

PHYTOPLANKTON

Phytoplankton are microscopic
marine plants that use sunlight and
minerals to grow like land plants.
The most familiar sea plant is limu
or seaweed, which grow attached to
rocks, but phytoplankton spend
their whole life floating near the
sunlit surface of the ocean.

Plankton is the beginning of
the MARINE FOOD WEB. They are
called PRIMARY PRODUCERS and pro-
vide food mainly for zooplankton.

ZOOPLANKTON

Zooplankton are tiny animals that drift in the ocean currents like phyto-
plankton. Some zooplankton float for their entire life in the ocean. These
PERMANENT ZOOPLANKTON do not change their body shapes as adults. Other zoo-
plankton, called TEMPORARY ZOOPLANKTON, spend only part of their lives as adults.
These are the EGGS and LARVAE of many kinds of marine animals. As babies, these
animals float around but as they grow older, they change their shape and become
starfish, sea urchins, crabs, fish and many other animals.

Can you tell what these eggs and larvae will grow into?

Write the number
in the boxes below

of the larval form
of each animal.

ulua

crab

snail

sea urchin

 Answers on page 31!
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FOOD WEB

45 & ~- - - Nut ri ents
BafeePhytoplankton SECON

Zooplankton ~~ Small FishFIRST ORDER CONSUMER ~~SECOND ORDER CONSUMER

Giant Squid
THIRD ORDER CONS

The two food chains start with �!
or tiny plants. The phytoplankton are called �!

It is the first' link in most food chains. All
phytoplankton need to grow are �!

and
�!

eat phytoplankton. Zooplankton are

The

and  8!

ORDER CONSUMERS. I f
are SECOND ORDER CONSUMERS. Squid are  9!
a sperm whale eats the squid, it becomes a �0!
CONSUMER. What order consumer would you be if you ate the squid?

ORDER

ORDER CONSUMER.

,These animals are not the only animals in the ocean. When you include
all the animals and what they eat, this is called a FOOD WEB.

11

Using the diagram of the FOOD WEB complete the follgwing sentences by fill-ing in the blanks. , Answers on page 31!
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DARKEST DEPTHS
Only animals that are best suited to the place in which they live survive.The animals of the great depths, or abyss, have to be able to live in a placewhere no surface animal, including man, can live. The abyss is so far bel'ow theocean's surface that it is out of reach of the sun's light and warming rays.
This makes the abyss always pitch black and very cold, j ust above freezing.Another thing abyssal animals must adapt to is the great pressure from the weightof the water above. Mainly because of these three reasons, food is very scarce.To survive, the animals have adapted themselves so they can eat what comes alongand they can also produce light to attract prey.

The DEEP-SEA ANGL
czz'bori fez'a, 7 cm
i t s  a! l umi nous
and  b! chin bar-
bel to attract
food to it.
Unlike most abys-
sal fish the angl
almost as wide as

LANTERN FISH, oiaphu8 mac~p~,
4 cm �.6 in! comes up to the sur-
face at night to feed.

Stomias affinity also has a luminous
chin barbel and is 9 cm �.5 in! long.

- GULPER EEL, Zurphar'ye@ pelaccmoidee �0 cm!, has a huge mouth and a stomach that
can stretch to hold very large prey. It has an  a! light organ

This STOMIATOID FISH,
2diacanthua panamenei
has  a! a luminous or
at the end of its chi.
barbel and bluish-
white patches, and
 b! light organs
that line its 15.2 cm
{6 in! long body.
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HAWAIIAN GEOLOGY

GLOSSARY

Tip of volcano consisting of particles of mineral matter

Coral island consisting of a reef surrounding a lagoon

Ash cones

Atoll

Caldera

Cinder cones

Large crater formed by collapse of central part of volcano

Tip of volcano consisting of fragments of red hot lava

The process of wearing awayErosion

A science that deals with the history of the earth and its life
expecially as recorded in rocks

Geology

Referring to the time when a large portion of the earth was
covered with ice

Glacial period

Explosions caused by a substance coming into contact with water

A pond that is near to a large body of water

After

Materials deposited by water or wind

Hydro-explosion

Lagoon

Post

Sediments

Shield volcano A broad turtle backed mountain formed by eruptions of lava on
the sea floor

Something that happens on, or next to, the surface of the earthSubaerial
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The Hawaiian islands are almost completely volcanic.
Quiet eruptions of lava on the sea floor gradually built up broad turtle

backed mountains called SHIELD VOLCANOES. As the mountain top neared the sur-
face; explosions occurred, but as it built above the sea level quiet eruptions
resumed. Later, the top of the volcanoes sank to form craters called CALDERAS.
Over long periods of time eruptions continued and filled the calderas.

Further on in the volcanoes' history, eruptions became more explosive and a
steep sided bumpy cap was formed on top of the shield.

As these eruptions died out erosion took great bites out of the volcanic
mountains and jagged mountain ranges were formed. The gravel, sand, and clay
formed by the weather and erosion were washed down, some into the ocean and some
deposited on the floor of the valleys and into the shallow water around the
island, At the same time corals and algae started to build fringing reefs around
the islands.

During the -glacial period, the sea level repeatedly rose and fell because
the changes in temperature caused ice on the continents to melt and re-freeze.
Hawaii was greatly affected and at different times sea level was as much as 91 m
lower and at other times 76 m higher than it is now. 'Ken the sea level was
7.6 m above the present level a broad coral reef was built along the south side
of Oahu, forming the present Honolulu and Ewe plains. Later during lower sea
level, streams cut valleys into the reef and when the sea level rose again the
mouth of the valleys were flooded. Pearl Harbor is an example of such a geolo-
gical formation.



INSTRUCTIONS

There are nine stages in the life history of an island, Look at the follow-
ing pictures and using what you have learned from reading about the geology of
the Hawaiian, Islands, put them in sequence by marking the correct number in the
box at the bottom left hand corner of the picture.  Answers on page 31!



UNDERWATER
FORMATIONS
Find and label the underwater formations listed below:

A. abyssal plain
B. atoll

C. continentai mar

F.. ridge
F. seamount

16



WAVES
The energy that makes waves comes from  I! WINDS

that blow across the ocean, C,'2! STORMS out at sea, and
{3! MOVEMENTS of the SEA FLOOR. The waves you see
breaking at the beach are usually made by the trade-
winds.

The lowest part of a wave is called a TROUGH, the
highest part is called the CREST. The WAVE HEIGHT is
the distance between the trough and crest. If the
surf report says the waves are breaking three to four
feet, it is the wave height that is being measured.
WAVE LENGTH is the time it takes for two crests to
pass one spot.

Not all of the wave is above the surface. The
wave energy goes down from the crest to the trough.
The water itself in the open ocean does not move for-
ward, only the energy of the waves moves. The dia-
gram, at the right, shows the energy building up �
and 2! and peaking as a wave crest �!; then, the
energy passes on and causes a crest to drop �! and
creates a trough �!. The surfer will feel like he-
is on a swing--moving but going nowhere. However,
when the wave nears the shore and touches the sea
bottom, it starts to drag. This forces the water to
pile up until the face becomes so steep that it spil,ls
over, or BREAKS. Then the water moves toward shore
and takes the surfboard with it.

In the diagrams on the right, what is happening
to the surfer to paddled out too far? Will he be
able to catch a wave out there? Where would be the
best place for him to be?

DIRECTIONS

Name the parts of a wave:  Answers on page 31!
~ ]
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TUNA AS A %ORLD
RESOURCE

Did you know that the well-known Hawaiian tuna, aku or skipjack, is not the
only variety of tuna?

The family name of tunas is Thunmus. The most common tunas in the Pacific
Ocean are: albacores, big-eyes, yellowfin, bluefin, and skipjack. The Hawaiian
name for the first four species is ahi. Tunas vary in size from 100 cm  aku! to
300 cm  bluefin!.

CHARACTERISTICS OF THE DIFFERENT TUNAS

FISHING lhETHODS

at which fish are usually found

and line.

and l.ine and purse seine in shallow

Hawaii and the Trust Territory and

Fishing methods are related to the depth
and the behavior of the fish.

Albacore are caught by longline and pole
Big-eye are caught by longline fishery.
Yellowfin and bluefin are caught by pole

depths and longline in median depths.
Skipjacks are caught by pole and line in

purse seine in California.

18

Albacore  Thunnus aLaK a!
Albacores are found at depths of about 150 m in abundance in the Northern

and Southern Pacific, Indian, and Northern and Southern Atlantic Oceans, and the
Mediterranean Sea. They are also found in lesser numbers near the equator.
Bi -e e  Th~us obesus!

These medium-sized fish, about 180 cm in length, are found in cool tempera-
tures at about 100-m depths. They are found in the temperate and tropical
regions of the Pacific, Atlantic, and Indian Oceans. Big-eyes are most often
found in the currents bordering the sub-tropical counter current and the tropi-
cal cold current.
Yellowfin  Thumbs albacaz ee!

Weighing nearly 500 kg, bluefins are about %0 cm long and are found close
to the surface of the ocean. They are found in the temperate zones of the North-
ern Hemisphere to the sub-Arctic in the Pacific and the Atlantic Oceans. They
are also found in the Mediterranean and Black Seas, and on both the eastern and
western waters off Japan.
Ski 'ack  Katsmonus ehanz's!

This heavily fished tuna is the only ene of the five species that is not
being fished to the limit of the fishery. They are surface fish.

-Bkipjacks are found in abundance in. the Pacific Ocean off Japan and in. the
Trust Territory; lower California, Mexico and the upper regions of South America;
off the coast of Africa in the Atlantic Ocean and around the Hawaiian Islands.
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COMMON VARIETIES
OF TUNA

Kate ennea pelamie
SKIP JACK

AKU



AQUACULTURE
� Macrobrachium rosenber ii

The Malaysian prawn, Alacrobraehiam roaenbez'gii, is widely distributed in
most of the tropical and sub-tropical areas of the Indo-Pacific region. It
occurs the whole year round and is present in both fresh and brackish waters.
It is usually found in the lower reaches of rivers but is also present in lakes,
mining pools, and paddy fields.

This prawn differs from the Tahitian prawn, 14zcrob~hium hu which is com-
monly found in Hawaii. It is believed that the Tahitian prawn which was intro-
duced in '1959 established itself in Hawaii because its larval stage requires salt
water, whereas the larval stage of the Malaysian prawn requires brackish water.
Since Hawaii resembles Tahiti geographically, in that rivers empty directly into
the oceans making brackish water rivers not as common as in Southeast Asia, the
Malaysian prawn although. introduced has never established itself. The t'empera-
ture in Hawaii is also too low for the larval stages of the Malaysian prawn.

Common items. of food include aquatic worms and insects, fish, other animals,
grains, seeds, nuts, fruits, algae, and other plants. The diet of cultured
prawns in Hawaii are supplemented by broiler starter  chicken feed! and processed
shrimp shells.

After maturity, the prawns will produce eggs as frequently as every month.
At each mating, there-are as many as 7,000 to 20,000 eggs which are incubated on
the tail section for 20 to 25 days.

After hatching, larvae are raised in brackish water at Anuenue Fisheries
for 35 days. Optimum temperature is 85 to 88 F-. The larvae are fed aku and
newly hatched brine shrimp. When larvae. metamorphose into juveniles, they can be
put into freshwater. It is at this stage, the young juveniles are put into
earthern ponds located in various places around the state. They will take 5 to 9
months to reach marketable size and are frequently found in Hawaii markets, six
tn nine prawns selling for $5.00/lb.



a. he'el. 'upena ku'u

b. 'opu hue

2. hina'i

c weke 'a'a3, ol a

d. hinalea

tAnswers on page 31!
21

FISHING IN
OLD HAMlAII

Draw a line connecting the animal with the proper fishing tool.
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BICENTENNIAL OF
COOK'S ARRIVAI.

On January 18, 1778, Capt. James- Cook �728-1779! sighted the islands of
Kauai and Oahu and named the group of islands the Sandwich Islands after his
patron the Earl of Sandwich.

Capt. Cook was on his third exploration voyage to the Pacific. On this
trip, he was in search of a Northwest. Passage from the Pacific to the Atlantic
Ocean.

On January 19, he led his ships, the Re80lution and the Dieaove~, along
the coast of Kauai, where he found a safe anchorage and fresh water. The
Hawaiian natives thought he was their god Lono and. bowed before him.

After taking on water and food, Capt. Cook continued his voyage in .search
of the Northwest Passage. He passed through the Bering Strait but was soon
blocked by ice and was forced to turn back.

He returned to Hawaii where he was received 'kindly at Kealakekua Bay,
Hawaii. However, due to a misunderstanding, Capt. Cook was killed on February
13, 1779.

Capt. James Cook was probably the greatest of the Pacific explorers. He
made true and clear maps of places already discovered in addition to those he
discovered. Although his arrival is recognized as the first European discov-
ery of the Hawaiian Islands, some accounts credit Spanish explorer Juan Gaetano
with being the first European to discover the Hawaiian Islands in 1542 on his
way to the Philippines. Regardless, Capt. Cook made his discovery known to
the world and his arrival marked the'beginning of the coming of westerners to
our island shores.
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COOK'S VOYAGE
Below is a map of the Pacific Ocean and the route of Captain Cook's third

voyage. It was on this voyage that he discovered Hawaii.

LIST OF PLACES DIRECTIONS

HAP KEY

Islands

Islands

5. C h r1 s t m a s

Is 1 and

Island

Sea10.

12.

13.

24

Christmas Island

Tahiti

Vancouver Island
Siberia

Cook Inlet

Friendly Islands
New Zealand

Kauai

Hawaii

Al aska

New Albion

Cook Islands

Bering Sea
Arctic Ice

Fill in the MAP KEY

below. Use the names from
the LIST OF PLACES  left!.

 Answers on page 31!



WHALE FISHERY
� a history

Man has been hunting WHALEs �0D! far back into RECORDED HISTORY �4A!.
The earliest period of whaling dates back to the 12th century.

N OW"
soon after began to go out to SEA �3A! with small boats to hunt the RIGHT
�6D! whales.

In the early 17th century the DUTCH �1A! discovered the ISLAND �7A! of
SPITZBERGEN �A! and the rich whaling grounds around it. The Dutch built shore
STATIONS {12D! and competed with the ENGLISH �D! for the valuable oil and
baleen of the GREENLAND �3D! right and BISCAY �1D! whales.

ASIA �SA!. By the end of the 17th century, the Japanese developed a new
way of hunting using NETS �A! with empty barrels that served as FLOATERS �1A!.

South Pacific. Below the EQUATOR  lSD! the British, Americans, and FRENCH
�1D! hunted whales around NEW ZEALAND �9A!.

North America. The Aleutian ESKIMO  SA! started whaling about the same
time as the Basques. They would use their kayaks with double-ended PADDLES �8D!
to quietly sneak up on the whales.

Some west coast Indian tribes in America hunted the California GREYS �D! in
. the bays of BAJA �2D! California. In NEW ENGLAND �6A! Indian tribes used a
fleet of BARK �9A! CANOEs �3A! and bows and ARROWs �8D! to hunt. "DRIFT �A!
whales," which were dead or stranded whales, were highly prized in the Massachu-
setts BAY �4A! area.

In 1712, SPERM �0D! whales were found to contain valuable spermaceti. To
chase these whales New England whalers began building larger vessels equipped
with TRYworks �A! to boil the blubber. SHIPs �2D! from NANTUCKET �7A! jour-
neyed to Cape HORN  9A! and into the PACIFIC �4D! and to CHILE �6A!. A FLEET
�0A! of ships, each carrying a CREW �6D! of 40~ transferred whale oil to cargo
ships in ports like HAWAII �SD! . At the height of the whaling industry, 70,000
SAILORs �D! were employed.

DIRECTIONS

Read the "His-
tory of the Whale
Fishery" and com-
plete the cross-
word puzzle.



MAMMALS
Animals are either INVERTEBRATES, animals without a backbone, or VERTE-

BRATES, animals with backbones. Mammals are VERTEBRATES. Other vertebrates
are fish, amphibians, reptiles, and birds. There are 20 other ORDERS, or
groups, of mammals, only four of which are marine mammals.

How are mammals different from the other vertebrates?

0 I RECT IONS

Draw a circle around all the
mammals.  Answers on page 31!

~ f ~$ I92Kg~
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MARINE MAMMALS
Mammals are divided into 20 different ORDERS, or groups, .according to how

they are alike, For example, human beings and apes below to the PRIMATE ORDER
and horses and zebras are placed in the PERISSODACTYLA ORDER.

Marine mammals are classified into four ORDERS: a! CETACEA, b! SIRENIA,
c! PINNlpEDIA, and d! CARNIVORA.

DIRECTiONS

Look carefully at the drawing of the marine mammals below. Using the fol-
lowing chart place each into the correct ORDER and write the name of the ORDER
in the blank below each animal.  Answers on page 31!

CHARACTERISTICS ORDER

Cetacea

Sirenia
MARINE

MAMMALS Pinnipedia

Carnivora
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TOOTHED %HALES

 Phoae ter oatodon!

Most of the cec taceans are toot e w a eh d h 1 s which range in size from the 1-m
p h I Phpseter canada@.

200 h i th o bo th . Ho b'
to the 18-m sperm w a es,

To th d hales h v 2 to ov 200 te t n e e
d termine how many teeth it as. . ethe cetacean is does not determ

ov v22atua, has only 2 teeth w i e eh'I the 1.5-m La PIata riverd ' ' ' ' 210 to 240 teeth in two rows.
1 s have usually determines what they eat. Ceta-

de2 his b2ainvz'22i, has o

o's s ar ble to c tch sl'p rc y ~ po

Thhl hhf ddhold onl squid arid less active fish. The sperm w a e, io ony

f' h K I I 0i "d" d'hhl   f hhorna, however,' ea' eat sea otters, seals, bir s, an ot er w a
If! in addition to squid and fish:.are bigger than the killer whale itse , in a
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PP THLESS" %VHALES
U 1 k o t h 1 s wh>ch have different numbers and k

whales have no teet The are "toothless."
f h squid or other seafood whiches therefore, do not eat is , squi

d nl kton t n mar e 1 t ndrequire chewing. Instead, theyhe fee on an on, i
mals, which can be swallowed whole.

d f b 1 lates hanging from the roof oan whale uses hundreds o a een p a
ll

The baleen w a

1 t f ayed on the inside edge. When aits mouth to eat. Each baleen plate is raye
h th r the form a tangled mass which isare laced next to eac ot er, ey

toh f ed' the baleen ~hale opens its mouth o
h 1 s its mouth using the tongue to

food. Thus, when e ing, e
a er and plankton. It t en c oses itake in seawater an

leen lates leaving the filtered plankton topush the seawater through the baleen p ates, eavi
be swallowed.

�0 m! which is the largest mammal,The ue wabl hale Balaenoptez'a muser ue m
ales.and the hump ac wb k hale are examples of baleen wha e

PLANKTON

I

t
~ ~~ le> ~ ~

PLANKTON
 en1arged!KR ILL
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Cr

HUMPBACK .%VHALE
PRESERVE

In 1976, the humpback whale was ~ado ted by the Hawaii State Legislature
as the official marine mammal 'of our state.. Not long ago, waters between Nauia
Lanai, Molokai, and Kahoolawe were declared the first whale preserve in the

s
whale reserve months in the county of Maui to protect the ~endan ered humpback
whales. These whales migrate to Hawaii from the North Pacific each winter to
breed.. During the winter months the babies are born. It is really important
not to bother the whales because this is when. they teach the 'calves to breathe
on the surface and hold their breath underwater.

3
~ 219230 220 lo ~ 217 203

~ o.2'02»; .
4

200
58 ~ 641.- - ~-19 .-.

799i .

9 7
10
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281

300 321
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28 82 ~
38 ~ 85. - 87

4O~

~ 188

~ ~
96 100 102

114-- .-

~ 183

y 171

46..
49

71
54 ~

0 ~ ~ 6 8
~e 67

63

121 ~ ~ 169

125 ~ .' ~ 165

139

156

DIRECTIONS

Connect the dots and find the meaning of the words below.

WORD LIST

adopted

preserve

proclamation

endangered
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