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voyage that he discovered Hawaii.

DIRECTIONS:
on page 31)
LIST OF PLACES: Christmas Island
Tahiti
Vancouver Island

Siberia Kauai

P, SOLOMON

k \h ISLANDS

o  FIN

‘& °.

After an adaptation .
_ of a map by Capt.
? James Cook.

Cook Intet
Friendly Istands
New Zealand

10.
11.
12,
13.
14,

Below is a map of the Pacific Ocean and the route of Captain Cook’s third voyage. It was on this

Fill in the Map Key using the names from the List of Places {below). (Answers

Cook islands
Bering Sea
Arctic lce

Hawaii
Alaska
New Albion

Map Key
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This is a short maritime history of Hawaii and the world. On page 5 the timeline is en-
larged so details of events that happened between 1775 and the present can be shown.

DIRECTIONS: Place the missing events in the timeline where there areD. Use the letters in
the list below. {Ahswers on page 31} '

LIST OF EVENTS: - o

A. Aloha Tower built . - R E. Peart Harbor attacked. Arizona expioded
- B. Cook discovered the Hawaiian Islands ' _and sank,

C. OTEC in operation ~ F. Arrival of first missionaries

D. Peak year for Hawaii whaling industry with  G. Early Polynesians settled in Hawaii

arrival of 596 whalers in Hawaiian ports H. Falls of Clyde built
700 - ' o
Before
750 A.D.
800 , *
m —

and produced first printed maps
1000 ~f———1000  Viking Leif Ericson landed on Vinland {North America)

1100
1200 -

1300

1394 Henry the Nwionor opened an age of axploration

/1436 Diaz rounded Cepe of Good Hope
1400 4 1492 Columbus discoversd the New Worid .
1498  Da Gama sailed around Cape of Good Hope to India
%1 513  Balboa discovered the Pacific Ocean

=" ———1519  Mapeilan became first European to sail across Pacific Ocean and his crew became the first
to eircumnavigats the world

[ TS1550 POSSIBLE DISCOVERY OF HAWAIIAN ISLANDS BY THE SPANISH DURING
1600 — TRADING EXPEDITIONS TO THE EAST INDIES

_N'\"‘ﬂEZU FIRST OFFICIAL RECORDED SHIPWRECK IN THE ISLANDS
Pilgrims arrived at Plymouth, Massachusetts on the Mayflower

1700 - '\_‘ 1687  Newton established relationship of ocean tidal movement to moon

1500 —

1800

1900

2000

BRSO

| 960 (through 1279) Chinuse inventad magnetic compass, stern-post rudder, and watertight compass, |




First Americen submaring built
Congrem adopted the Declaration of independence

Washington slected first President of the U.S,

VANCAOUVER BRITISH EXPLOFIEFI BROUGHT FIRST LIVESTOCK AND CITRUS FRUITS TO
HAWA]]

KAMEHAMEHA i, FIRST HAWAITAN KING TO UNITE ALL THE ISLANDS, DIED AT AGE 60
KAPUSYSTEM OVERTHROWN
FIRST WHALING VESSELS KiLLED A WHALE OFF THE COAST OF HA:WAI#

KAMEHAMEHA 11 (LIHOLIHO) PURCHASED CLEO"ATM'S BARGE FDFI $90,000 AND
RENAMED HER HAANED O HAWAL

- MOSQUITOES INTRODUCED AT LAHAINA
FIRST LIGHTHOUSE IN HAWAIl CONSTRUCTED AT LAHAINA

o

HAWAL PARTICIPATED DIFIECTLY IN WHALlNG mousmv m“m THE mm; omeG A
FLEET OF 19 SHIPS

AKAMAI FIRST STE‘\MSHIP THAT OFFEHED IHTEF"SLAND SER\HCE

Lincoln electad Prosident of U.S, A ST

Fint transcontinental rafirced complated - .- - o e B
{ FIRST TELEPHONE lNTHODUCED TO HAWAIH'I\LHAIKU MAUl ’

HAWAIIAN ELECTRIC’ CO GHECOI STARTED SERVICE ON QAHU

NAKASUGH, THE FATHER OF COMMERCIAL FISHING N HAWAII ARRIVED IN HONOLULU
WITH THE EIRST. SAMPAN

Wright Srothers tested a successfuf alrphne

Henry Ford produced first Model T car

1900s {BEFOQRE 1912} FIRST FISH AUCTION HELD lN HONOLULU
—1814  Panama Canal officially opaned )

1917  HAWAIIAN TUNA PACKERS BEGAN OPERATIONS

1925 )
—1936 }:IRST TRANSPACIFIC PASSENGER ALR SERVICE TO HAWAIL
1941

WORST TSUNAMI IN HAWAIIAN HISTORY
1949 WORST MARITIME STRIKE IN. HAWAIIAN HISTORY {178 DAYS)

HAWAII BECAME 50th STATE

]

INTERISLAND HYDROFOIL SERVICE BEGAN
HOKULEA BEGAN HISTORIC 6,000-MILE VOYAGE TO TAHITI




The world’s oceans, especially near the
Equator, are like your hot water tank at home.
The sun's energy, stored in the warm ocean sur-
face, could be tapped someday by a process called
OTEC—ocean thermal energy conversion. The
idea was first suggested 100 years ago by a French-
man, Arsene d’Arsonval. His student, George
Claude, actually tested OTEC plants in the 1930s.
However, for forty years, not much more was
done until the 1970s when everyone worried
about the “energy crisis.”” Today, energy planners
think OTEC could be an important source of
energy in the future.

OTEC works like a modern power plant. 1n
the Kahe plant, water is turned into steam in a
boiler by burning oil. The steam turns a turbine
which runs a generator to produce electricity.
Then the steam is changed back into water in a
condenser which uses cold seawater to cool the
steam,

In an OTEC plant, a fluid such as ammonia
is “boifed’’ by using heat from warm ocean water
in an evaporator {same as the boiler in the Kahe
plant}; the ammonia vapor is then run through a
turbine to run the generator. The vapor is re-
turned to liquid ammonia by using very cold sea-
water (40°F} in a condenser. The cold seawater
comes from about one-half mile deep.

There is no question that the world is siow-
ly running out of oil. Some energy experts believe
the ““oil age” will die out in another 30 years or
so—within one generation, The question: what
will Hawaii turn to after oil? Coal? Nuclear?
Solar?

There are many choices of renewable ener-
gy sources for Hawaii: wind, biomass, photovol-
taic cells, solar heaters. OTEC is one possibility
that could some day provide much of our electric-
ity and other energy needs. One medium-sized
plant could provide electricity for about 4,000
people. OTEC could be used to produce methanol
or ammonia as substitute for gasoline, The cold
water from an OTEC plant could be recycled for
producing fish and other seafood. Because of its
potential, researchers in the United States, Japan,
France, and other countries have spent millions
of dollars on OTEC development. Hawaii helped
tead the way with its Mini-OTEC project off
Keahole Point in 1979. In 1981, Japanese firms
built a pilot plant on the Pacific island of Nauru.
Designs of two pilot plants are now being studied
for the Kahe area.

Before OTEC takes off, however, a number
of technical, economic, and environmental ques-
tions will have to be studied further—for example,
how offshore fishing would be affected by the
large amounts of seawater discharged by an OTEC
plant. OTEC is expensive; a medium-sized plant
couid cost $200 million or more. OQTEC's major
advantage is that the “fuel,” warm ocean water, is
“free” and available day and night, year-round—
not like in solar heaters which work only when
the sun is shining,

OTEC will not solve alf the nation’s energy
problems—but could make a big difference for
islands like Hawaii and Guam. OTEC could take
the place of expensive oil for generating electric-
ity. This could free Pacific islands from importing
maost of their energy.

For more information on QTEC, write for
Solar Energy from the Sea, a 4-page brochure,
from UH Sea Grant Publications, 1000 Pope
Road, Room 200, Honolulu, HI 96822. Please
enclose $.25 to cover postage and handling.

Evap




Evaporator

Closed-cycle OTEC Process. This diagram
shows how warm seawater is used to evaporate a
working fluid {such as ammonia) into an expand-
ing gas, which turns a turbine and generator to
produce electricity. The gas is then condensed
back into a liquid by using cold seawater. Evapo-
ration and condensation of the working fluid
require large heat exchangers similar to refrigera-
tor coils and car radiators. Biofouling—the grad-
ual buildup of tiny organisms, like plaque on
teeth—in the heat exchanger tubes can greatly
reduce efficiency. and is therefore a major engi-

_neering concern, Chiorine is being studied as one

means of controlling biofouling.
In contrast, in the open-cycle design, heat

. exchangers are not needed since the warm sea-

water itself is vaporized in a low-pressure cham-
ber and serves as the working fluid which runs
the turbine. However, open-cycle plants require
much larger turbines than closedcycle plants.
There is less research on this design,




of our shoreline resources. it means obe
only what you need and not more. Wh
drawings below, which posters best show thin
each set. (Answers on page 31)

What is meant when the word conservation is applied to our seashore? It means the careful use

ying rules to help keep plants and animals alive. It means taking
at can you do to help conserve our resources? In the six sets of
gs you can do to heip? Write A or B in the boxes below
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1} Put litter in its place!

2) Catch only what you need]

A
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3) Do not collect every

thing in sight|

4} Follow posted conservation signs!

A
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L T

A B

&

5) Do not spear lobsters out of season!

6) Replace overturned rocks!




Draw in recreational activities that can be carried on at different depths of the ocean. See cartoon

key below.

KEY

SEA LEVEL

10

156

20

25

DEPTH IN FEET
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10
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The ocean is a wonderful play-
ground. But it can be dangerous, too,
The only way to have fun in the ocean
is 10 be careful and safe. _

Here are some safe things to do.

Draw a green line.from each safe act to

its picture,

*asking the lifeguard about the water

*wearing a surfboard leash

*supervising children

*diving under a breaking wave

*surfing ahead of the curl, not straight
in to shore

*staying out of the water if the waves
look too big for you

Here are some ocean dangers. -
Draw a red line from each danger to its
picture. '
*unsupervised child
*swimmer caught in rip
*loose surfboard '
*going “‘over the falls”
*crowded waves
*rocks

~ Next time you 'g'o to the beach, look out for these dangers—and find new ones of your own!

Rttt et ettbettisteniessises
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QOverhand;

)

Square knot:

Bowline;

Clove hitch:

2 half-hitches:

Sheet bend:
start with
a loop

Figure-8:

an "end-
of-the-
line” knot

Note: this is not
a square knot!

Note: a square knot will reduce
the strength of the line joined by
50%, a bowline by 30-40% and a

Sﬁiicing: ‘

prevent
fraying

1) “Marry” the two
ends to be spliced

splice by only 10%.

2) Weave the ends in
and out of the
partially unlayed
line




1. Kia Mast
2. Laorpe’a Sail _
3. Kuamo‘o Hull . 1
4. Moo Gunwale
5. ‘laki . Crossbeam
6. Manu ihu or Mua Bow ornamental elliptical
' end piece '
7. Manu hope Stern ornamental elliptical
_ end piece _ ;
8. La‘au ihu Bow piece including Manu ihu ]
9. La'au hope Stern piece including Manu hope ;
10. Kaupo'i Median cover piece ]
11, Pola : Platformh {not on drawing)
(Hale sits on this)
12. Lei huluhuly Relative wind and speed
.indicator
13. Hoe Paddie .
14, Hoe uli Steering paddle
15. Paepae _ Boom

(v

This canoe is an 18th century
Hawaiian war and inter-island
voyaging canoe. One like it
was recently built on Maui
and is named Mo ‘olele.




This is a picture of an ahupua‘a* on Oahu befare people came 16 live in it. What did people add

to the ahupua’a? Imagine that YOu are on a boat at sea. Fill in thig ahupua‘a so that it looks like a typi-
cal valiey in which people live today.

*Land section, usually extending from the upland to the ses.




1. ‘upena ku'u

/] 1Y
i
| I
v
2. hina'i

d. hinalea

(Answers on page 31}




At the local fish market. .

Match the following to the signs: limu, tako, poki, taegu,

.What is being advertised by these signs?
bagoong, opihi.

THEY'RE RIPE!
$.70/1b.

{Answers on page 31)

mad



Is life found at all depths in the ocean?

Some scientists believed, as recently as 1860,
that marine life could not exist below 1,800 feet,
That view was altered when a telegraph cable laid
in the ocean bottom at 6,000 feet deep was re-
. trieved and found covered with many forms of
marine life, _

How many fish species are thers?

The most oft-quoted estimate is 20,000,

There may be as many as 20,000 more. -

What is the worid's largest fish? The smaliest?
The largest is the whale shark, which grows to

more than 50 feet in length and may weigh several .
tons; second largest is the basking shark, which
may measure 35 to 40 feet long. The smallest fish
is-the tiny goby, an inhabitant of fresh-to-brackish--

water lakes in Luzon, Philippines. It seldom is

fonger than a half-inch in adulthood, vet is so

abundant it supports a fishery.
How is the age of fish determined?

Mainly by two methods: Growth “’rings’” on”

scales, and/or ringlike structures found in oto-
liths (small bones of the inner ear), are examined
and counted. The rings correspond to seasonal
changes in the environment and can be compared
to the annual rings of tree trunks. A series of fine
rings are laid down in scales for each year of life—
in summer, the rings grow faster and have relatively
wide separations; in winter, slower growth is indi-
cated by narrow separations between rings. Each
pair of rings indicates one year. Because scale
rings are sometimes influenced by other factors,
scientists often use otoliths, whose ringlike struc-
tures aiso indicate years of life.

How long do fish live? '

A few weeks or months {some of the smal reef
fishes} to 50 years or more (sturgeons). Longevity
information is still sparse, but scientists have
learned that species live 10 to 20 years in tem-
perate waters, -

Do fish breathe air?

Yes, but not directly into the lungs as mam-
mals do {except for some tropical fish). As water
passes over a system of extremely fine giil mem-
branes, fish absorb the water's oxygen content.
Gills contain a network of fine blood vessels

{capillaries) that take up the axygen and diffuse

it through the membranes, '

Can fish swim backwards? :
A number can, but usually don’t. Those that
can are mostly members of one of the eel families.

Do fish chew their food?

Not in the human manner. Camivorous fish
use their sharp teeth to seize and hold prey while
swallowing it whole or in large pieces. Bottom
dwellers such as rays are equipped with iarge flat

- teeth that crush the shelifish they consume. Her-

bivorous fish (grazers) often lack jaw teeth, but
have tooth-like grinding mills in their throats,
called pharyngeal teeth. Fish would suffocate if

. they tried to chew, for chewing would interfere

with the passage of water over the gilis, necessary
for obtaining oxygen.. o

How many kinds of tuna are thers, and which

kind makes up the biggest catch?

There are several commercial and sport-caught

tunas, as well as several related species, all of which

are members of what is called the scombrid fam-
ily. Commercially caught tunas consist of alba-
core, bigeye, blackfin, biuefin, bonito, skipjack,
and yellowfin, Yellowfin, taken in the eastern
Pacific and tropical Atlantic, makes up the biggest
U.S. commercial catch. Albacore, caught in the
eastern Pacific, is the true “white-meat” tuna;
skipjack, caught throughout the world in tropicat
and subtropical waters, makes up the second larg-
est U.S. commercial catch; bigeye is caught mostly
in tropical waters; blackfin is caught commercially
only in the Caribbean and off South America; the
very large bluefin (rod-and-reel record, 1,040
pounds) is a highly prized sport catch in the
Atlantic and Pacific; and the widely distributed
bonito is used largety as pet food.

1

oo



Do tunas have scales?

Yes, all species do, but scales are so smatl over
most of the body as to be nearly invisible, Promi-
nent scaling appears only around the head, on the
cheeks, and in the triangular area on each side of
the body near the head. -

How do porcupine fish inflate themseives?

All puffer-like fish inflate by pumping water
into special sacs when in their natural environ-
ment. Out of water, a puffer fills the sacs with air
instead, and takes on a balloon-like appearance.

What fishes are named aftar other animals?

Many are named after animals—alligator, bird,
boar, buffalo, cat, cow, dog, elephant, frog, goat,
goose, hawk, horse, ieopard, lizard, parrot, porcu-
pine, rabbit, sheep, squirrel, tiger, toad, unicorn,
viper, wolf, and zebra.

What attracts sharks? Which are most dangerous?
Considerable research has been devoted to
finding out what stimuli attract sharks and incite
them to attack. Results are mostly inconclusive, _
but some general principals have been advanced:
certain types of irregular sounds—|ike those made
by a swimmer in trouble or a damaged fish—seem
to attract sharks from great distances. Sound,
rather than sight or smel!, seems to be a shark’s
primary cue for moving into an area. Some scien-

tific experiments indicate that sharks can distin- -

guish light colors from dark, and that they may
even be able to distinguish colors. Yellow, white,
and silver seem to attract sharks., Many divers
maintain that clothing, fins, and tanks shouid be
painted in duil colors to avoid shark attacks.

Though blood itself may not attract sharks;
its presence in combination with other unusual

factors will excite the animals and make them

more prone to attack, :

The most dangerous species in order of docu-
mented attack records are: the great white shark,
bull shark, tiger shark, grey nurse shark, lemon
shark, blue shark, whale shark, sand tiger, several
species of hammerheads, and the mako. Some -
species such as the nurse shark are extremely slug-
gish and have poorly developed teeth, but even
these have been known to attack man when
excited or disturbed.

What sea creatures other than sharks may be
dangerous to swimmers?

The barracuda (though divers claim its fero-
cious reputation is undeserved), moray eels,
octopuses, and sharp-spined sea urchins can be
dangerous to. swimmers. The portuguese man-of-
war has tentacles up to 50 feet long with special-
ized cells that produce painful stings and weits on
contact by swimmers. Sting rays toadfish, catfish,
and jellyfish can inflict damage on swimmers and
waders. Certain' coral-reef organisms are to be
avoided by divers,

Can crabss swim?

Most crabs “walk” or run across the pcean

bottom. Some, such as tha commercially caught
biue crab of the Atlantic coast (z member of the
one family of “‘swimming crabs”’} can swim. Their
rearimost pair of legs is modified for swimming
and legs are padd|le-shaped. -

How do crabs grow? ' :

By shedding their outgrown shell. The rigid
sheil imprisons the crab and limits growth. Once
the shell is shed, the crab can absorb water and
expand into its new-grown sheil.

How do prawns, crayfish, and shrimp differ?

As so often happens, common names are used
loosely and inconsistently in the shrimp family.
The “prawn” of Great Britain and other countries
is essentially the same animal as the shrimp of the
U.S. In this country, the term “shrimp” appiies to
all crustaceans of the Natantia group, regardless
of size, *“Crayfish” or “crawfish’’ are names given
to both a common freshwater crustacean and to
the saltwater spiny lobster. .

From NOAA April 1973-July 1973: Fish: The
most-asked questions.

[N



WHAT 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 ptants, and zooplank-
ton, which are animals. _

PHYTOPLANKTON

Phytoplankton are microscopic marine
plants that use sunfight and minerals to grow
like land piants, The most familiar sea piant is
limy 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
H and provide food mainly for zooptankton. _

o

L ZOOPLANKTON
Zooplankton are tiny animals that drift in the ocean currents like phytopiankton. Some zoo-
plankton float for their entire life in the ocean. These permanent zooplankton do not change their body
shapes as adults. Other zooplankton, called temporary zooplankton, spend only part of their lives as
adults. These are the eggs and larvae of many kinds of marine animais, 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 iarvae will grow into?

Write the number
. in the boxes below of
the- larval form of each

- animal,

uvlua

crab

sea cucumber

shail

sea urchin

{Answers on page 31)




" near land masses and when the

All life in the ocean is

a part of the Marine Food Web, The beginning of the web is in' sunfit

zone of the ocean. Here, microscopic phytoplankton use energy from the sun, to grow. The phytoplank-
ton then serves as food for other microscopic animals which in turn become food for larger animals,

lrsunuemlr

Far
below,
away
from all
the activ-
ity of the
surface that
we can see,
are the ani-
mals of the
abyss or
darkest depths. -
These animals
feed on the
steady “rain’’ of
food that falls to
the ocean floor.
What is not eaten is
dacomposed, or bro-
ken down by bacteria,
into the minerals on the
sea floor which remain
there, unused, untii they
are brought up to the sur-
face as nutrients or fertilizer
for phytoplankton. These
rich and fertile places are

Phytopliankton
PLANKTON

deep currents rise to the sea
surface, bringing up the nutrients,
the action is called an upwelling.
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Did you know that all that yukky stutf on the rocks at the beach is more than what you think it
is? Did you know that limu is very important to the‘marine life cycle and to our fish? (Makes fish grow
$0 we can eat ‘em.) Did you know it can make a hearty meal for us too as welf as having other practical

uses such as art??!1 Yes, it's true and morelilli
Some interesting things to know. about it is that fimu, scientifically cailed algae, can be classified
in three different groups: greer algee, rod- aigee, and brown algae. The green kine are usualty found in

shatlow waters, This is a very versatile algae and is alsa the most. difficult to classify because it often
looks green or brown in color. Tricky timut(} Bedwn lifhu can also be found in shallow or deep waters.

Kelp, a famous browm limu is made into iodine siipplement tablets. Some of the limus are even used in
medicine, Neat yeah??22{lf = =~ <7 @x" A T Lo .

In actuality almast all algae found in the ocearts ate edible. However, most of these algaes or
limus do not appeal to man’s senses such &4 sight, smell, and touch. Therefore man misses out on one of
nature’s not only “ano” {DELicious). but nutritious foods. Many limus are found to be rich in protein,
iodine, and vitamins. B s J T o '

‘ Forty or fifty years ago it was & cofhmon sight in periods of low tide to see many small groups of
Hawaiian tutus in muumuus dnd hats cleaning Tiibu alang sandy besches. What were they cleaning limu
for? Well, in the old days of Hawali, {imu was the third component of a nutritionaily balanced but
monotonous diet consisting of fish and pak. Together they furnished the necessary protein, carbohy-
drate, and minerals for adequate nutiition. -Adso while limu primarily supplisd variety and interest, it
also added significant amounts of vitamins.4nd other mineral elements to these contained in poi. The
famous limus that were traditionally eaten were ogo or manauea, Kmu kohy, and wawae’iole. Hey, not
only the native Hawaiian can enjoy eating limu because we can tool!ll] There are some excellent
recipes going around tool Very onolll - =~ T T T

30 KIM CHEE

the Korean methods of their famous pickled cabbage-)

_—

(Korean: modrFied aft

- 2 Ibs. ogo {“limu fong manauea’)-
Handful of coarse Hawaiian salt™ . -~ L o

2 cloves garlic (chopped) per quart of wiltéd seaweed

1 to 2 chopped round onions, or 1/2 ¢. chopped green onions
Chili pepper, chopped (to taste} or 1/2 80, cayenne (to taste)
1/2 tsp. paprika T

_ mta 2 to 3-inch pieces

Wash and clean the limu. Salt and let stand over night to wilt. Next day, drain off any quuiﬂ, add

- garlic, onions, chili pepper, and paprika. Pack tightly in jars, seal, and refrigerate. Let stand a few days
before using. '

Hey! Try limu kdhu mﬂntawor whatover turns you on! {Yummy)
You gotta try ogo with rmsonuowoo! It’s & winner. .
.~ MISO SAUCE
v 1/4 ¢. miso
- 2 thsp. vinegar

2 tbsp. sugar
1/2 tsp. MSG

| TR N N N Y TN Y SN N T r Y YY)



GULAMON SALAD -
(Fi_lipinq}_-* T

1 ib. or about 3 ¢, packed limu mW&e'iofe or limu manai‘:ea -
3 to 4 ¢. boiling water S

4 large tomatoes .
1 tsp. salt ' TR
Chopped green onions o
Chopped fresh ginger

2 thsp. shoyu

TR N

Wash and clean seaweed. Pour boiling water over thie cleaned sesweed: let stand for a few minutes,
Crain well, Chop or mash tomatoes and add to seaweed: ad___c‘_’;__:?’_:z;aining ingrédieqts. Serve cold.

Limu is not only good to eat but aiso terrific to cellect and to use as art work. Yes, algae art!!(/]
We are so lucky to live in Hawaii where our reefs and shorelines are blessed with the abundance and fan.
tastic variety of the beautifut algae, Why don‘t you start a collection now!!! {Some collectors pay as

much as $200 for a good algae or limu pressi!) How do you do it? Well, by making algae presses. It's
fast, easy, and beautifull1l _ e i

Eh, all you need is newspepa, wax S o
Pepa, and typing pepa, and one Step 1 — wash da fimu4God, gotta get ail the salt off
fat, heavy book. -

Step2 - but em on typing pepa-(spread em out good)

fat heavy baok

Step 3 — put em betwesn
newspepe
then put

you ¢an stack em|

wax pepa
on top- single sheet of newspepa
with wax pepa and lirmu!
- change wax pepa and
: newspepa daily till dry
Step 4 '

When done, algae presses are works of art! Soon they may turn into occasion cards

fantastic. There are tremendous uses of limu and You thought it was just dumb things clinging to
rocks?1!1! . '

[ ......._...\.—--‘-"M«M_J



Below is a diagram of a tide pool during high tide. The tidal
about, and enjoying the cool, fresh

At low tide the tidal pool zone looks like a different place. D
tide poot at low tide, :

pool animals are busy eating,
sea water that is bringing in food

moving
and oxygen into the pool.

raw in, what it would be iike in this
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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 Thunnus. The most common tunas in the Pacific Ocean are: alba-
cores, bigeyes, 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
Albacore {Thunnus alalunga). 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 Mediterra-
nean Sea, They are also found in lesser numbers near the equator.

Bigeye {Thunnus obesus). These medium-sized fish, about 180 cm in length, are found in cool
temperatures 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 tropical cold current,. ' o '

Yellowfin (Thunnus albacares). Weighing nearly 500 kg, bluefins are about 300 cm long and are
found close to the surface of the ocean. They are found in the temperate zones of the Northern Hemis-
phere 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, .

Skip?l'lack {Katsuwonus g!afnfsl. This heavily fished tuna is the only one of the five species that is
not being fished to the limit of the fishery. They are surface fish, _
Skipjacks 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 Istands. ' :

.~ FISHING METHODS _ ‘

Fishing methods are retated to the depth at which fish are usually found and the behavior of the
fish.- ' .

Albacore are caught by longline and pole and line.

Big-eye are caught by fongiine fishery. : I _

Yellowfin and bluefin are caught by pole and line-and purse seine in shallow depths and longline
in median depths. '
Skipjacks are caught by pole and line in Hawaii and the Trust Territory and purse seine in Cali-
fornia. ' '
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Acanthocybfum solandri
WAHOO (ONO)

Thunnus alalunga
ALBACORE (AHIPAHALA)

Thunnus obesus
BIGEYE {PO'O-NUD)

Thunnys albacares
YELLOWFIN {AHI}

Katsuwonus pelamis
SKIPJACK (AKU}

Euthynnus yhi‘to
BONITO {KAWAKAWA)
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what oily, white flesh

Size at Approximate Cost
Common Name Market April 1982 General Characteristics How to Prepare
{ib) ($/1b}
Uu {menpachi malay) 1/4 3.05 {whole) Red fish; firm, flakey, white flesh; Fry, broil, steam, soup,
distinctive flavor poach
Anae (muliet, bora, 1-1/2 1.89 (whole) Silver fish; soft, moist, white Fry, broit, steam, bake,
paltat) flesh; often airflown from poach
New Zealand and elsewhere
Oio {bonefish} 1-2 .99 {(whole} Silver fish; soft, moist, white Soup, raw, fishcake
' flesh; fine texture; many
bones
Uhu {parrotfish) 2-3 99 (whole)  Colorful fish; moist, white flesh; Broil, hake
' ' variable texture (usually soft} :
distinet flavor
Opelu {mackerai scad} '3/4 2.50 {whole} Sitver fish; firm, white flesh; Fry, broil, raw, dry,
somewhat oily pickle
. Palani {surgeonfish) 12 95 (whole} Blue-grey fishftender, moist, Fry, broil, barbeque,
: white flesh; miid flavor: tough poki
skin
Pualy {surgeonfish) 12 96 (whole})-  Grey fish; moist, white flesh; Fry, broil, barbeque
: " distinct flavor; tough skin
Taape {savani, blue- 1/4 .70 {whole} " Yellow fish; tender, moist, white  Fry, broil, steam, poach
lined snapper, : flesh
perch)
Aed weke (goatfish) 1/2-3/4 1.20 {whole} Red fish; firm, flakey, dry, white Fry, steam, soup, dry,
: flesh; mild flavor pickle
Tilapia
Wild 1/2 .89 {whole} If ocean caught—iight, moist, Fry, broil, steam, soup
white flash
Aquacuiture 1/2 1.65 (whole} Light, moist, white flesh Fry, broil, steam, soup
Shark Variable 2,00 {fillets) Firm, white flesh; tough skin Fry, broil, steam, bake,
size steaks : dry
Uku {grey snapper) 24 2,25 (whole) Blue-gray fish; firm, moist, some-  Fry, broil, steam, solp,

bake, poach, sashimi
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Mammals are divided into 20 ditferent orders, or groups, according to how they are atike. For
example, human beings and apes belong 1o the primate order and horses and zebras are placed in the
perissodactyla order. ' ' :

Marine mammals are classified into four orders: a) cetaces, b} sirenis, c} pinnipedia, and
d) carnivora, | S T TR

DIRECTIONS: Look carefully at the drawing of the marine mammals betow. Using the foilowing chart

place each into the correct order and write the name of the order in the blank below each animal.

_CHARACTERISTICS . ORDER

has paddie-like fore-
limbs and horizontally
flattened taii -

MARINE
MAMMALS

Strenia

has 4 separate - e has jﬂiﬁu '_f—Pinnipedia
~ “feet” or ftippers d it

Carnivora




The techniques of Japanese fish printihg has been used in Japan for over 100 years to record
catches of sports fish and to gain ichthyological (fish biology) information. These prints have been used
at the University of Washington to study how the physiology of a fish is related to its surface area,

The art of gyotaku (pronounced ghio-ta-koo) is a good way to gain an understanding and appreci- £ ;
ation of the beauty and great variety of marine organisms. You can also use this technique for making ! 3
prints of shells, rocks, flowers, and other items. i 4
Before you make a print, identify the fish. What are the distinguishing characteristics of the fish? g
Study the life history of the fish. Where and how was it caught? _ 6
Materials ' _ . g
Obtain a very fresh fish. If you buy the fish at a market, select one that has bright red gills, clear ; g
eyes, and a fresh smell. If the fish has been gutted, make sure that it has not been cut anywhere eise on : 10
the body. | _ 1
12
You aiso need: 13
*newspaper 14
*plastic molding clay
*nins
*water base ink {linoleum block ink p.
is best)
*a stiff 1/2-inch brush 7!
*a very small brush 17

*rice paper, newsprint, or other _
moisture tolerant paper. Since rice . _ 184

paper is expensive, you might pre- 18,
fer to start with newsprint, 19;
19/
19:
p. &
: 1. E
[ 2.E
- 3. &
4. B
' 5 B
6.B
Method |

1. Use soap and water to clean the outside of the fish as completely as possible, The cleaner the fish, ' 1
the better the print. Dry the fish well. p. &

2, Place the fish on a table covered with newspapers. Spread the fins out over some clay and pin ]
them in this position, Continue to dry the fish. o 5
3. Brush on a thin, even coat of ink. Leave the eye blank unless you prefer to fill it in. 3- b

4, Place a piece of newspaper or rice paper over the top of the fish, 4'
5, Carefully lay the paper over the entire fish. Use your fingers to gently press the paper over the -4

surface area of the fish, Be careful not to move the paper too much since this resuits in double
prints. Then remove the paper and you have a fish print.
6. Use a small brush to paint the eye.




A

0.
750=G

—t b ol ot o
BWNSOOORINOINHRWN -

. New Zealand
. Cook

. Friendly

. Tahiti

. Christmas
Kauai

. New Aibion
. Vancouver
. Cook inlet

., Bering

. Alaska

. Arctic Ice

. Siberia

. Hawaii

4

1778 =B
1820=F
1846 =D
1878 =H
1925 = A
1941 =
1976 =C

B

ook~ D

PWON -

mow@Wwm o

O oo

p. 15 p. 28
1. Tako 1. Great White
2. Opihi 2. Hammerhead
3. Taega 3. Tiger
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This workbook was produced by the University of Hawaii Sea Grant Col lege Program especially for dis-
semination at the second annual Waianae coast ocean conference, Na Waiwai o Ke Kai—Wealth of the Sea,
June 17-20, 1982. The annual conference is coordinated in part by the Waianae agent, UH Sea Grant Advi-

sory Service. : .
T’g Selected pages of “Makahiki Kai—Festival of the Sea™ (ET/E-3} workbooks published between 1974 and
7 198C were redone and compiled into this workbook. Funds to publish this version were provided by “The
Publications Program” (PM/P-1), a project that is jointly funded by the University of Hawaii Sea Grant College Program
under Institutional Grant No. NAS1AA-D-00070 from NOAA Office of Sea Grant, Department of Commerce, and the
Office of the Marine Affairs Coordinator, State of Hawaii. -
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