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MAKAHIKI KAI '78 takes you to Lahaina, Maui during the
days when it was the port 'o call for the whaling fleet which
sailed around the Horn to hunt for whales in the Pacific.
Life is not easy for the sailor who signs on a whaling ship.
He is 'away from his family for 3 or 4 years.

What happened to the whaling industry as time went
on? Why is there a problem today? You will learn about
the largest living creature in the world--the whales.
Can we preserve them and yet allow those countries
which have been hunting whales for hundreds of years
to continue to kill them? This is a problem that
each of us needs to think about.

In addition to exhibits on the whales and
whaling, Makahiki Kai '78 has displays on the
marine environment: the beach, the reef, the
deep blue waters, and the abyssal depths. What
is each environment 1ike? What lives there?

A project of the University of Hawaii Sea Grant College Program
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Bicentennial of Cook’s Arrival

On January 18, 1778, Capt. James Cook (1728-1779) 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 Resolutzon and the Discovery, 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 Historic 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

Christmas Island
Tahiti

Vancouver Istand
Siberia

Cook Inlet
Friendly Istiands
New Zealand

Kauai

Hawaii
Alaska

New Albion
Cook Islands
Bering Sea
Arctic Ice
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After an adaptation
of a map by Capt.
James Cook.

DIRECTIONS

Fill in the MAP KEY below.
Use the names from the LIST
OF PLACES (left).

MAP KEY




History of the Whale Fishery

Man has been hunting WHALEs (20D) far back into RECORDED HISTORY (14A).
The earliest period of whaling dates back to the 12th century.

EUROPE (8D). The BASQUEs (11A) at first used STRANDed (5D) whales, but
soon after began to go out to SEA (13A) with small boats to hunt the RIGHT
{16D) whales,

In the early 17th century the DUTCH (31A) discovered the ISLAND (17A) of
SPITZBERGEN (2A) and the rich whaling grounds around it. The Dutch built
shore STATIONS (12D} and competed with the ENGLISH (3D) for the valuable oil
and baleen of the GREENLAND (23D) right and BISCAY (11D) whales.

ASIA (35A). By the end of the 17th century, the JapaneSe developed a new
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way of hunting using NETS (4A) with empty barrels that served as FLOATERS (21A).

South Pacific. Below the EQUATOR (15D) the British, Americans, and
FRENCH (21D) hunted whales arcund NEW ZEALAND (19A).

North America. The Aleutian ESKIMO (8A) started whaling about the same
time as the Basques. They would use their kayaks with double-ended PADDLES
(18D) to quietly sneak up on the whales.

Some west coast Indian tribes in America hunted the California GREYS (7D)
in the bays of BAJA (32D) California. In NEW ENGLAND (36A) Indian tribes used
a fleet of BARK (29A) CANOEs (33A) and bows and ARROWs (28D) to hunt. "DRIFT
(6A) whales,'" which were dead or stranded whales, were highly prized in the
Massachusettes BAY-.(34A} area,

In 1712, SPERM (10D} whales were found to contain valuable spermaceti.
To chase these whales New England whalers began building larger vessels
equipped with TRYworks (1A) to boil the blubber. SHIPs (22D) from NANTUCKET

(27A) journeyed to Cape HORN (9A) and into the PACIFIC (24D} and to CHILE (26A).

A FLEET (30A) of ships, each carrying a CREW (26D) of 40, transfered whale oil
to cargo ships in ports like HAWAIT (25D). At the height of the whaling
industry 70,000 SAILORs (2D) were employed.
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Seaman’s Life

It was difficult to imagine that
tishermen ever dared to attack whales with
harpoons thrown from small wooden boats.
For pure’ size and power, whales have no
rival. But for the Yankee whalers or
whalemen, the danger of hunting whales was

N a way of life. His life was filled with
\\Q: _ e = hard labor and long periods of boredom
WY X ' = waiting to sight a whale. On the average,
- i a whaling ship lost a third of its crew

_ because of deaths and desertions.

antucket sleighride”

guarters on the bow of a ship called
a '"forecastle," or as it was pro-
nounced, fo'c's'le. The walls were
lined with double-decked bunks. The
cornhusk mattresses were called
"donkey's breakfast.' The room
smelled of sweat, smoke, mildewed
clothes, and garbage and the sailor
aboard a whaling ship had as room-
mates rats and insects as well as
fellow whalemen.

His clothing became more color-
ful as the trip progressed because he
mended them with colorful patches.
Purchasing new clothes at the ship's
store, called the "slop chest," was r.r7 -
auch too costly. forecastle (fo'c’s'le) ==7

A sailor always welcomed the sight of another ship so he could i
visit or '"gam" with the visiting sailors. It was good to see new faces,
hear new stories, eat fresh food, and pick up a letter or news from home.

;
-l

g
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The favorite pasttime during those long hours and weeks of waiting
for a sighting of a whale was scrimshawing. Scrimshawing of beautiful
artwork was made by scratching pictures of ships, whale hunts, and loved
ones on polished whale's teeth. Scrimshaws made very attractive gifts
and are prized by collectors and museums today.
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hour or month but by a fraction of what the ship made af
voyage. How much would each of the following crewmen be

‘Lay’ Pay

A whaling crew was paid in a different way. They were not paid by the
ter & 5 or 1-year
paid?

If a captain's pay or "lay'” was 1/8 of $25,200, his share would be

If a boatsteerer's 'lay' was 1/50 of $25,200, nhis share would be

If a cook's "lay'" was 1/120 of $25,200, his share would be

If a cabin boy's "lay" was 1/250 of 325,200, his share would be




New Bedford Whaleship

Whaleships were loaded with provisions and equipment for a long trip at

sea.

The average whaleship carried in its hold 40 barrels of flour, 60 barrels

of salted beef, 200 bushels of potatoes, and hundreds of barrels of fresh water

among other food items.

The equipment included harpoons, lances, two compiete

sets of sails, spare rigging, tools and thousands of rivets, ‘and nails for’

repair work.
whale oil.

WITEN MAST

s matT

As the provisions were used, the space created was used to store
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Find five additional words
which describe a sailor's-clothing
and his belongings and write them

in the space provided.

ANCHOR

BED
(SH

IP'S) BELL

BLUBBER ROOM
BOWSPRIT
CAPTAIN'S

QUARTERS

CARPENTER'S

BENCH

CHAIN

(FO

RECASTLE)
COMPANIONWAY

(WEATHER) DECK
FORECASTLE
FORESTAYS

GAL
HAT

1

LEY
CH

(LOWER) HOLD

KEEL

MAIN (HATCH)

MAIN CABIH SKYLIGHT

MAIN MAST

MIZZEN MAST

OIL BARRELS
OVERHEAD COMPASS
PANTRY

PIN RAIL

RUDDER

STEERING WHEEL
STONE BALLAST
STOREROOM
(SHIP'S) STORES
TRYWORKS

WHALER

——— —— —r o —
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Sailing Ships

All of the major discoveries and early trading were made in salling ships.

There are generally two types of sails. (1)
sails are set along the forward (bow) and back (stern) direction of the
2 5quafe—riggei ships are called square not because af their sail
because thev are set square or perpendicular to the fore-and-aft
af the vessel,

The schooner-rigged or fore-and-

Many shins have combinations of both types of sails.

schooner brig

&

baow T—

brigantine

(aquare-

rigged) .
(combination)

L~

—

NP S

Relow are three different types of sailing ships. Draw in the

proper :ails after reading the
at the drawings above.

faremast

DIRECTIONS:
main
mast

mizzen

mast

(————«
_
Y

ships' descriptions and looking

SHIPS DESCRIPTION

3-masted bark - Zssex {whaler)

Most of the whalers were barks
where the foremast and main mast
are sguare-rigged and the mizzen
mast is schooner-rigged.

3-masted barkentine - Irmgard
Barkentines have 3 to 6 masts,

all of which are schooner-rigged

except the foremast which is square-

- 7
“ ~
rigged,

4-masted ship -~ Falls of {lyde

A ship or fully rigged ship has
3 to 5 masts, all of which are
square-rigged.
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Maritime History of Hawaii

~ This is a ShOrt‘maritime history of Hawaii and the world. On page
11 the timeline is enlarged so details of events that happened between
1775 to the present can be shown. ’ '

700 A~ . '
" . Befor
— s ]

8OO o

%00 4§ : ;

[— 960 (thréugh 1279) Chinese invented magnetic éo-pass. stern~ L :
pest rudder, and watertight compass, and produced. first I

1000 —-\— printd Raps .
, 1000 Viking Leif Ericson landed om Vialand (North America)

1100 o
1200 4

1300

1394 Henry the Navigatbr ppeneﬁ an age of exploration

1400 1486-  -Diaz rounded Cnpe,aE,IGgod_Hope
1492 . Columbus discovered f,ﬁe‘Neu vorld )
1498 . '0a Gama .sailed around Cape of Good Hope to India

1500 1513 Balboa discovered the Pacific Ocean

- 1519 Magellan became first European to sail across Pacific
’ Ocean and his crew became the first te circumnavigate

1600 the worid

% 1550 POSSIBLE DISCOVERY OF HAWAITAN. ISLANDS 8Y THE SPANISH

DURING TRADING EXPEDITIONS TO THE EAST INDJES

1620 FIRST OFF1CIAL RECORDED SHIPWRECK IN THE ISLANDS
1700 Pilgrims arrived at Plymouth, Mass. on the MayfZlower
1687 Newton established relationship of ocean tidal movement
o moon
1800
1900

2000




1775
1776
1778
1788
1792

1819

1820

1826

1840
1846
1851

1853
1360
1869

1891
1893

1503
1508
1%00°s
1914
1817
1925

1936
1941
1946
1949

1959

1975
1976

Pirst American submarine built

Congress adopted the Declaration of independence

Washington elected first President of the U.S.

VANCOUVER, BRITISH EXPLORER, BROUGHT FIRST LIVESTOCK
AND CITRUS FRUITS TO HAWAIL

KAMEHAMEHA I, FIRST HAWAIIAN KING TQ UNTTE ALL THE
ISLANGS, DIED AT AGE 60 :

KAPU SYSTEM QVERTHROWN

FIRST WHALING VESSELS KILLED A WHALE OFF THE COAST
OF HAWAII

KAMEHAMEHA 11 (LIHOLTHO) PURCHASED CLEQPATRA’'S BARGE
FOR $90,000 AND RENAMED HER ZAAHEC O HAWAIT

MQSQUITOES INTRODUCED AT LAHAINA

FIRST LIGHTHOUSE IN HAWALL CONSTRUCTED AT LAHAINA

HAWA1T PARTICIPATED DIRECTLY IN WHALING INDUSTRY WITH
THE KING OWNING A FLEET OF 19 SHIPS ’

AKAMAT FIRST STEAMSHIP THAT OFFERED INTERISLAND SERVICE

Lincoln elected President of U.S.
First transcontinental railrcad completed
FIRST TELEPHONE INTRODUCED TO HAWAII IN HALKU, MAU

j _'

HAWATIAN ELECTRIC CO. (HECQ) STARTED SERVICE ON OAhy

NAKASUGI, THE FATHER OF COMMERCIAL FISHING IN HAWAII,
ARRIVED IN HONOLULU WITH THE FIRST SAMPAN

Wright Brothers tested a successful airplane
Henry Ford produced first Model T car

(BEFORE 1912) FIRST FISH AUCTION HELD IN HONOLULU
Panama Canal officially opened

HAKALIAN TUNA PACKERS BEGAN OPERATIONS

FIRST TRANSPACIFIC PASSENGER AIR SERVICE TO HAWAIL

WORST TSUNAMT IN HAWAIIAN HISTORY
WORST MARITIME STRIKE IN HAWAJILAN HISTORY {178 DAYS)

HAWALT BECAME 50th STATE

HOKULEA BEGAN HISTORIC 6,000-MILE VOYAGE TO TAHITI

11

DIRECTIONS

Place the missing

events in the timeline
where there are blocks

. Use the letters

in the list below.

LIST OF EVENTS

ALOHA TOWER BUILT

COOK DI1SCOVERED THE HAWAIIAN
ISLANDS

INTERISLAND HYDROFOIL SERVICE
BEGAN

PEAK YEAR FOR HAWALT WHALING
INDUSTRY WITH ARRIVAL OF 594
WHALERS IN HAWAIIAN PORTS

PEARL HARBOR ATTACKED.
ARIZONA EXPLODED AND SANX

ARRIVAL OF BIRST MISSIONARIES

EARLY POLYNESIANS SETTLED IN
HANAIT

FALLS OF CLYDE BUILT
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Mammals

Animals are either INVERTEBRATES, animals without g backbone, or
VERTEBRATES, animals with backbones. Mammals are VERTEBRATES. Other verte-
brates are fish, amphibians, reptiles, and birds. There are 20 ORDERS, or
groups, of mammals, only four of which are marine mammals.

How are mammals different from the other vertebrates?

ANTMALS
INVERTEBRATEY VERTEBRATES
LFTSH ﬁ] AMPHIBIANS| | REPTILES BIRDS MAMMALS
| Mammals have: ‘ | .

1} "true" hair to keep the body warm

2} mammary glands to produce milk to feed their young
3) a large developed brain

4) three bones in the inner ear

5) a diaphram which helps to push air into the'iungs

©) a lower jaw made of one bone

| I

CIRECTIONS

Draw a circle around all the
mammals.




Marine Mammals
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Mammals are divided into 20 different ORDERS; or groups, accoraing to how

they are alike.

For example, human beings and apes belong to the PRIMATE

ORDER and horses and zebras are placed in the PERISSODACTYLA ORDER.

Marine mammals are classified into four ORDERS:

¢) PINNIPEDIA, and d) CARNIVORA.

OIRECTIONS:

Look carefully at the drawing of the marine mammals below.

a) CETACEA, b) SIRENIA,

Using

the following chart place each into the correct ORDER and write
the name of the ORDER in the blank below each animal.
CHARACTERISTICS

MAR INE
MAMMALS

has paddle-like
forelimbs and
horizontally
flattened tail

ORDER

A

has blowhole;

‘eats animals
and/or plants

Cetacea

has nostrils;

eats only plants |

Serenia

has 4 separate
"feet" or
flippers

has webbed
flippers and
short tail

. Pinnipedfa

has clawed
toes and
long tail

| Carnivora
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Most of the cetaceans are toothed whales which range in size from the
I-meter dolphins and porpoises te the 18-m sperm whales, Physater capadon.
Toathed whales have 2 to over 200 teeth in either or both jaws. How big

the cetacean 1s does not deteTmine how many teeth it has. The 1l-m bottle-
Ztus, has only 2 teeth while the 1.5-m La Plata

! s

nose whale, Murevoodon wmpul’
river dolphin, Frewc zelpale 2lztwullli, has 210 to 240 teeth in twoO Tows.

The number of teeth whales have usually determines what they eat.
Cetaceans which have many teeth, such as porpoises, are able to catch slippery,
active fish, while cztaceans which have just a few teeth are able to catch and
hold only squid and iess active fish. The sperm whale, which feeds on deepsea
squid, has 18 to 24 teeth on esach side of the lower jaw,

Toothed whales feed mainly on squid and fish. Killer whales, Oroinus
however, eat sea atters, seals, birds, and other whales (some of which

are lgger than the killer whale itself), in addition ta squid and fish.

ores,
.

KILLER WHALE

P L o
{UPCLrius orea)
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“Toothless” Whales

Unlike most whales which have different numbers and kinds of teeth, baleen
whales have no teeth. They are 'toothless.”

Baleen whales, therefore, do not eat fish, squid, or other seafood which
require chewing. Instead, they feed on piankton, tiny marine plants and ani-
mals, which can be swallowed whole.

The baleen whale uses the hundreds of baleen plates hanging from the roof
of its mouth to eat. Each baleen plate is frayed on the inside edge. When
all of the plates are placed next to each other, they form a tangled mass which
is used to capture food. Thus, when feeding, the baleen whale opens its mouth
to take in seawater and plankton. It then closes its mouth, using the tongue
to push the seawater through the baleen plates, leaving the filtered plankton
to be swallowed.

The blue whale, Balaenoptera musculus (30 m)}, which is the largest mammal ,
and the humpback whale are examples of baleen whales.

PLANKTON | _
' PLANKTON
(enlarged)

(KRILL)

BALEEN WHALE
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Whale - SiZ4

1} How mar
would w

BLUE WHALE

2) How mar
an 11,:
€5t whe

FINBACK WHALE

BOWHEAD or
GREENLAND WHALE

HUMPBACK WHALE

3} How mar

would v
GRAY WHALE

LITILE PIKED WHALE D2 o
PYGMY RIGHT WHALE =,

BALEEN WHALES .
Length

' WHALE SHARK
GREAT WHITE (Largest Fish) PACIFIC

SHARK BLUE
MARLIN

P S




e, m ar  aMat e a e e e G M Tt bR iR

17
1 Problems

children, all weighing 30 kg each, :
gh as much as a 750-kg elephant? SPERM WHALE

O BOTTLE-NOSE WHALE
750-kg elephants would weigh as much as

kg blue whale? (Round off to the near- KILLER WHALE

elephant.)
C:g;::::ﬂ PILOT WHALE

T NARIAL
C TS PYGMY SPERM WHALE
&= BOTTLE-NOSE DOLPHI

P uin=tY COMMON DOLPHIN
children, all weighing 30 kg each, < COMMON PORPOISE

.gh as much as an 11,310-kg blue whale?
'TOOTHED WHALES

ephant, the largest land mammal, is
, how many elephants would equal the
f a 30-m blue whale?

AFRICAN
ELEPHANT |
SIRAFFE ALASKAH {Largest -
3 BROMN Land BRONTOSAURUS
BEAR Animal)

(Largest RHINOCEROUS
Carpnivair) HIPPOPOTAMUS
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Where Have All the Whales Gone?

The hunting of whales goes as far back as the 9th century. The invention
of the harpoon with an explosive head ‘in 1868 by a Norwegian named Svend Foyn
and other modern techniques made the killing of whales more efficient. For
this reason, many more whales have been killed during the 20th century than
during the romantic period of Yankee whaling or any other time. The whalers
realized, as thev saw fewer and fewer whales, that there would be no whales
left to hunt if they continued to hunt them at ever-increasing rates. This
led to international agreements to accept controls on whaling for conservation
purposes. ‘

Webster defines conserve as, 'to keep in a safe or sound condition; save."
Why is it important to conserve the whales? Among the many reasons are the
following:

1. Aesthetics
All life forms are unique and should be preserved for everyone to see
ind enjoy.

2. Science
Whales need to be studied so that the industry will know how mahy
whales can be taken without reducing the population. The whale's
intelligence and communication abilities are of great interest to
Sclentists.

3. Commerce -
Whales have been a source of food, o©i1l, and other uses for many
- centuries,

4, Balance of Life :
Nature has designed a place for all species of animals. When an
animal becomes extinct or too plentiful, the balance of life changes
and may cause problems. For example, 1f there are no whales to eat
the krill, squid, and fish that they normally feed on, there may be
an overpopulation of these animals. Will there be enough food for
these animals themselves to survive? Will they turn to foods nor-
mally eaten by other animals to keep themselves alive? How will all
this affect the animals that survive?

There have been many efforts to conserve the whale population. The
International Whaling Commission attempts to regulate the commercial whaling
of its member nations. The United States has passed two laws to protect whales
and other marine mammals. Penalties for breaking these laws are fines of up to
$20,000 and one year in prison.

Meanwhile tnere are pressures on whaling countries, expecialliy Japan and
Russia, to end their whaling activities. The Japanese claim they need to hunt
whales not only for the oil but more importantly as a source of protein for
their people. They argue that it will be difficult and costly for them to
purchase the same amount of beef or pork. Russia and other nations also rely
on the whale for food and oil. Whaling is alsc a means of livelihood for thou-

‘sands of people, including some Eskimos. How do we solve this international
problem? Do we ban whaling altogether or is it possible to hunt whales without
killing all of them?
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Humpback Whale Preserve

In 1976, the humpback whale was adopted by the Hawaii State Legislature
as the official marine mampal of our state. Not long ago, waters between Maui,
Lanai, Molokai, and Kahoolawe were declared the first whale preserve in the
US. The proclamation states that the months from December to May will be
whale Teserve months in the county of Maui to protect the endangered 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.
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DIRECTIONS: Connect the dots and find the meaning of the words below.

WORD LIST:
adopted
preserve
prociamation

endangered
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Vertebrates and Invertebrates

Most animals can be divided into two broad groups--the vertebrates and the
invertebrates. VERTEBRATES are animals with backboves. Most vertebrates, like
the eels and fish, have a spinal column. More primitive vertebrates like the
shark have »wzozrnsrds to support their bodies. INVERTEBRATES are animals with-
out a backbone or skeleton inside their bodies. Some invertebrates, like crabs
and shells, wear their skeleton on the outside of their bodies in the form of
hard outer coverings. Other invertebrates like jellyfish, nudibranchs, and sea
Cucumbers have no outer coverings.

DIRECTICNS: Place a check mark in the square of all the
INVERTEBRATES below (1-8),

2

Portuguese
Man-of -War

Squirrelfish

One-spot
Butterflyfish

3

Brain Coral
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OCKSKIPPER
LBANDANAPR
IGERCOWRTIE
ZJOKDPGMUH
ACUBNIAGQRTP
RADOYHMNSUP
DHAKNIAANC
FSMANBWJILE
IITSTELLUMEF
SFEOLKXLOL
HLLZBAMAAM
YEFEYLAELA
BRISEACUCU
NRSSLINQPA
ZIHACHLDHE
RUMRATIJIOTI N
GJFWNKELOH
HSTFRATSEL
ALBLACKROC
SHQIBMHCRE

SQUIRRELFISH
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LISQUINBDO
NPRETSBOLI
ZUQHLTSEAL
FNOEGRUSES
GDHRSFPQEE
COPMVRAPNA
VYAITGPFOU
HSOTQFARMR
ATECFILTEC
PETRLIUDNH
URNAIMSCALI
HUPBPGJHAN
ERSOINEKED
NITHPSEMSL
OCTMIAHUYI
AMRTPBEZBY
OHAOQOUOJAWX
IR3OKKRY UK
RABARCDNAS
EVLISNLJIUWA

ANCHOVY, NEHU

BANDANA PRAWN, OPAE KAI

BARNACLE

BLACK ROCK CRAB, A'AMA

BLENNY, ROCK SKIPPER

BRITTLE STARFISH

CARDINALFISH, UPAPALU

CRAB

DAMSEL FISH--XUPIPI,
MANO, MAOMAC

EEL, PUHI

GOBY, 0'OPU .

GOATFISH, OAMA--WEKE

HERMIT CRAB

LIMPET, OPIHI

LIZARDFISH, U'LAE

LOBSTER, ULA

MULLET, AMAAMA

0CTOPUS, HE'E, TAKD

QYSTER

PIPIPI

SAND CRAB

SEA ANEMONE

SEA CUCUMBER, LOLI

SEA URCHIN, WANA

SHRIMP, OPAE

SILVERPERCH, AHOLEHOLE

SQUIRRELFISH, ALAIHI

SURGEONFISH--PALANI ,
MANINI, CONVICT TANG

TIGER COWRIE, LEHO

WRASSE, HINALEA
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Seashore Safety

1} Play
2] Mark
3 Move
4) To b
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Jan (paper
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Reef C’ommunity

DIRECTIONS: Draw a line from
each of the plankton (1-6) to
what they will grow up to be. G;
PLANKTON, or drifters, have little
or no control of where the winds and o

currents take them. A few of the
animals like the jellvfish or
Portuguese man-of-war are large,
but most plankton are too small to
be seen without & microscope. Some
of these animals spend their whole
life drifting while others are the
young of benthic and nektonic ani-
mals that after a while fall into
deeper water or settle on the ocean
floor.

NEKTONIC animals are the swimmers
of the sea. They are the animals
that can move through the water on
their own power. Fish and squid are
examples of nektonic .animals.

= =i
Animals and plants that live on
the bottom of the ocean are called
BENTHIC dwellers. Some of these
y animals and plants begin life as
BRITTLE M plankton or drifters then settle to
STARFISH 4} the bottom where they spend the rest
- " of their lives. Corals and limu find
a place that's right for them and
permanently. attach themselves to the

~ SEA CUCUMBER bottom. Other animals that crawl,
' creep, Or even swim close to the

bottom are also part of the benthic
- community.
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I

e 'o % Nutrients |
"’k#%égf’;h"toolankton BaleeBE:hgéESUMER
PRIMARY PRODUCER SECOND OR

?E£:;E;>si% {Kr11) -

Zoop\ankton T ,
Small Fish
FIRST ORDER CONSUMER SECOND ORDER CONSUMER
Sperm Whale

FOURTH ORDER CONSUMER

Giant Squid
- THIRD ORDER CONSUMER

DIRECTIONS: Using tne diagram of the FOOD WEB, complete the following
sentences by filling in the blanks.

The two food chains start with (1)

or tiny plants. The phytoplankton are called (2)

It is the first link in most food chains. All

phytoplankton need to grow are (3) and
S

sy o ;___ﬁ___ eat phytoplankton. Zooplankton are
©w _ _ _ __ | . The
o - and (8 _ .
are SECOND ORDER CONSUMERS. Squid are (9) ORDER CONSUMERS. If
a sperm whale eats the squid, it becomes a (10} ORDER

CONSUMER. What order consumer would you be if you ate the squid?

(11) 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.
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Body Shapes

Just as man's body is adapted to walking and
N a tiger is adapted to running, a fish's body is
TORPEDO adapted to moving about in water. How a fish

O C___:X moves about depends on the shape of its body.

front  side and top view Fishes come in many shapes.

CIGAR Most TORPEDO shaped fish are strong and fast
(:> (:: ‘:) swimmers that can move quickly in open water.
> - - da is sha ick
front side and top view zziegigiﬂ like barracuda 1s shaped for quic
ROUND :
Puffers and stonefish are nearly ROUND. -
These fish are not streamlined and do not have
to be speedy or travel far for food.
front side top Skates and rays are examples of FLAT fish.

FLAT Some fish, like the butterfly fish, are very THIN
and when you look at them from the ftont or hack
— (:::::::) there is hardly anything there. I

front side

THIN

DIRECTIONS: Write in the type of shape on the
11ne above each fish. ‘

FLOUNDER (top v1ew)
(Sammariscus corulltnua} |

HALFBEAK | H
. SKIPJACK or AKU
{Hyprorhamphus pactficus) (Xatsuwonus pelamis)
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Methods of Protection

The coral reef is the home of many animals.
animals protect themselves from each other and from people, too.
these ways of protection can be harmful to you.

DIRECTIONS: Circle the letter (a-d) that best completes the sentence (1-8).

There are many ways these
Some of

1} A sea urchin protects itself with
a}) an ink cloud
b} sharp teeth
¢) spines
d) all of the above
2} A starfish can
a) swim away
b) regrow lost arms
¢} cover itself with limu
d) none of the above
3) Squids shoot out to make a get away.
a) spines
b) an ink c¢loud
c) bullets -
d) all of the above
4) Nehu or anchovies for protection.
a} are silvery colored
b) school
c) reproduce in great numbers
d} all the above :
53) Sea cucumbers protect themselves by
a) hiding in the sand
b) ejecting parts of its intestines
¢) blending in with the sea floor
d) all of the above
6) Portuguese man-of-wars
a) bite
h] strangle
c) sting
d) none of the above.
7) Crabs are protected by
a} claws
b) hard shells
c) blending in with the sea floor.
d} all of the above
8) An octopus protects itself by

a) regrowing lost arms
b) blending in with the sea floor
¢} an ink cloud

d)

all of the above
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Aku Schooling Maze

One reason certain fish like aku or skipjack tuna SCHOOL or swim together
in large groups is because schooling is a means of protection. Schools are
made up of fish that are the same type and size. When there are many of the
same type of fish, none standing out as being extra big or little, a PREDATOR
is confused as to which one to attack. There is safety in numbers.

In the deep blue waters where there is no place to hide and large, fast-
moving billfish and sharks are continuously looking for a snack, a small fish
swimming along would have little chance to survive. Can you help this fish
find its way back to the school?

Can you name scme other fish that school?

What are other names for groups of animals that stay together as a method
of protection? Give examples of each.
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Volcano Volcano
4
®

;at

Formation

DIRECTIONS

Label each diagram with the under-
lined words from each caption.

The first stage shows lava domes
of the Walanae [(left) and Koolau
(right) Volcanos,

Here the top of the Waianae
Volcano has collapsed to form a
large caldera and a high fault
cliff stops the lava from flowing
down the southwest slope. The
Koolau Volcano is still growing.

The caldera of the Watanae
Volcano is almost full of lava and
is entering the old age phase. Mean-
while the Koclau Volcano 1s still
growing along the northwest rift.

The Koolau Volcano is now so large
it has joined the Waianae Volcano to
form one island. See how the Koolau
Vaolcano has formed a caldera.




of Oahu

Both the Waianae and Koolau
Volcanos have deep vallevs forming
by stream erosion. A white cloud
rising from the Waianae Range shows
a small secondary cone eruption.

The melting of the ice at the end
of the Ice Age caused the water level
to be 250 feet above where it is
today.

Later the shoreline dropped to
60 feet lower than what it is today.

The last diagram shows what the
island of Oahu looks like today.

29




30 |
The Darkest Depths

Some animals are only able to live in the deep dark abyssal depths of the
ocean where it is so dim our eyes would not be able to see anything. These
animals live far below the surface where it is cold all the time and where the
pressure from the water above could crush even the strongest ships. Just as
seashore and reef animals could not live in the great abyssal depths, abyssal
animals could not live the crashing waves of the seashore or in the brightly
colored coral reef,

Some abyssal animals have lights on the sides of their bodies to attract
or scare awav othevrs, and large mouths to gulp down food as big as themselves.

Look at the following animals. Can you tell which animals live in the
abvssal depths uznd which ones live in the coral reef?

DIRECTIONS: Draw a circle around the animals that live in the darkest depths.

GULPER or PELICAN EEL

Euryzharynz pelecancides (61 cm)

MACMAQ

Abudefdusi abdomina

(23 cm)

GALAPAGOS SHARK
Carcaarhinus galapagensis’

(168 cm)

Ve
Nee L
rrre /4
.' Gouoao\"""n g
hOg peanlh o

VIPERFLSH (30 cm)
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/ Cheat Sheet
(o, 7) (pp. 10-11) (p. 13) (pp. 16-17)
1. $3,150.00 750 = G- 1. Pinnipedia 1. 25 children
z. $504.00 1778 = B 2. Cetacea 2. 15 elephants
5. $210.00 1820 = F 3. Cetacea 3. 377 children
4. £100.80 1846 = D 4. Carnivora 4. 6 elephants
1878 = H 5. Sirenia
(5. 23) 1925 = A 6. Cetacea {p. 25)
1. Parrotfish L= E 1. Thin
. arrotfis 7c = .
2. Ulua 1975 ¢ (p. 30) 2. Round
3. Brittle Starfish 1. Abyssal 3. Flat
1. Sea Cucumber 2. Reef 4. Cigar
5. Eel 3. Abyssal 5. Torpedo
6. Spiny Puffer {p. 20) 4. Reef
] 5. Abyssal (p. 26)
{p. 24) 6. Abyssal
2 / 7. Reef . C 5. D
1. Phytoplankton y 2. B 6. C
2. Primary Producers 3 3. B 7. D
3. Sunlight X (p. 12) 4, D 8. D
4.  Nutrilents yfi 2, 5 and 4
5. Zooplankton 5 x/i are mammals (p. 21)
©. First Order Consumers 6 : P
7. Baleen Whale
g galeen Wha TV RONONKSKIPPERPHMLISQUINBDO
9. Third s [V UILIBNNN D ANAPRAWNIPRET SBO LI
10. Fourth ™ Nt
L peareh TI@\N\C\OWRIENYZUQM/TSEAL
(p. 8) HZJONQE_M HS 1 F N ofEfs rlufs]efs)
MOVERHEADCOMPASSIE[S] V]AlC BN%QORNE\GQ Rl's FlplalE]E
THGILYKSNIBACHNI A M} CIR|A/D]0 H\{S-UP\O\TC PIMv RIAIPINIA
Hic‘TA;; P W RO, ’MDHAKNLANCH\B\V QiTGPF y
RINNYB\L\U/B/B E R RAQH MicAP0lo] BIF|siMlajnlwL EDHSD\QFAR R
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" Festival of the Sea,” a project that is jointly fumded

SEA GRANT OVERVIEW :

The enactment of the Sea Grant College Program Act of 1966 emvisioned the
creation of a network of sea grant colleges in institutions of higher education
across the country which would parailel land grant colleges.

"Sea Grant College" is a designation that is earned by a university when
it proves that it has the capability of carrying on comprehensive programs on
marine-related research, education, and advisory/extension programs--the three-
pronged mission of the Act. The University of Hawaii became a Sea Grant
College in 1972, culminating four years of program building.

In 1977-73 Sea Grant funds of $1.3 million, matched by nearly §.9 million
in state and other local funding, have enabled university-based experts to
carry on research in:

e marine resources development {projects on aquaculture of plants and

animals) )

e socio-economic and legal studies (projects on ocean law, marine

economics) '

e marine technology research and development (projects on ocean

engineering)

e marine environmental research (projects on coastal pollution and

monitoring) )

The second Sea Grant program area, education and training, has ongoing
and new projects to develop curricula and programs for lower education,
undergraduate, graduate, and community college levels.

The third major mission of the Sea Grant College
Act is being fulfilled by the establishment of a
statewide marine advisory program to transmit infor-
mation on a timely basis to all users.

This workbook is published under "Makahiki Kai--

by NOAA Office of Sea Grant, Department of Commerce
under Grant No. 04-7-158-44123 and the State Marine
Affairs Coordinator’'s Office wnder Task Order No. 141.
The US Govermment is authorized to produce and distribute I
reprints for govermmental purposes notwithstanding any
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