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MAKAHIKI KAI I?S iz the fifth and final

yeur of the series of festivals of the sez under the sponsorship
of the University of Hewaii Sea Grant Cellege Program in coopera-
tion with the Marine Affairs Coordinator's Office and other
governmental agencies.

The cencern of the State Legislature in providing for
equal educational opportunities for all of the children of
Hawail was demonstrated by the generous sppropriation of
funds to epable Makahiki Kai '76 and '77 te be displayed
ot the neighber islands. The '7& bicentennial displey
was mounted on the Navy's experimental semi-submersible
ship, Xoimwling, and shown as a floating exhiblt. Last
yvear's exhibit was displayed on Kavai, Maui, Lanai,
Molokai, and Hile and Xona, Hawaii and not on Oahu,
except for 2 limited display at the Ala Moana
Shopplng Centar.

A project of the University of Hawaii Sea Grant College Program
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For the Hawaijan Bicentennial, Makahiki Kai ‘78 will
focus on the historical re-creation of Laheina, Meui znd the
whales which provide a link between the past and the prasent.
Once slacghtered by whalers from New England who used Lahaina
as 3 base for taking on water and food, the whales todey
annually elgrate to Hawaii and enjoy the protection of federal
Tegulations.

The exhibits on marine mammals ate designed so that it
will be possible for schools to set them up in their own
library or other resource room. Although this is the last
vear for the designing of new exhibits, it will be poscible
for teachers and zchools to use whatever is aveilsble in
their ownl schools,

It it hopad that teschers can use this guide to snrich
the experiences of their students before and after thelr trip
to the Keal Blaisdell Exhibitlon Hall. Treachers especially
are invited te write in apy comments or suggestions they may
have. Write to:

Mrs. Rose Pfund, Coordinater
Makahiki Kai

University of Hawail

Zea Grant College Prograwm
2540 Maile Way, Spalding 253
Honolulu, Hawaili 96822

This teachera' guide Te pubiishad under "Makahiki Keai--
Feptivgl of the Ocemm," a preject that ig jointly funded by
R4 Office of Sea Gromt, Depariment of Commerce wnder Grant
No. 04-0-J50=d4121 eand the State Maring Affaire Coordincior's
Office wnder Taghk Order Mo, 141, The US Govermment 18 autho-
rized to produce and diateibute meprints for govermmental
purpeses notwithebmnding ey copyright nptations that may
appear harso.
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Activities

Thiz secticn can ke =a5ily integrated with the study of

Hawaiiana.

The following list suggests some of the subject

areas that can be pursued by atudents.

l.

Captain Cook's discovery of the izlands.

What would a map af the Pacific loek like before
Captaln Cook's three voyages? What was he sgarch-
ing for when he discovered HawaiiT How was he
recelved in Hawall? Whyt

The kapu system--its eifwcts before and after
Xamehameha's renouncement in 1519,

What was the religious climate at the time of tha
arrival af the missionaries in 18207 What part did
the kapu system play in the daily lives of the
Hawaiians? [ you recognize any effacts of the
kapu system in our Sociefy today?

Lifa of the mizsioharias.

Why did they come to Hawall? Describe their long
journey to the islands. What part did they play
in the education, governksnt, and general life of
the people, including Hawaiians and whalers® What
do you think Hawaii would ba like if the mission-
ariez had not arrived when they 4id?

Life in Lahaina during the height of the whaling
erd.

Describe the town: shops, mirketplace, fort,
roads, etc. Who lived there? How would the popu-
lation and glace differ from other areas of Hawail
with the exception of Honolulu? Bescribe how the
Hawaiians adopted the foreigner's influemce in
their liwves such as the# way they drassed. For
example, ladies fancied silk and zatin suummus and
men prouwdly wore malos with sailor peajackets.

Suggested Excursions
Bishop Museum

Mission House - restored home of the early
mizsionaries



LAHATHA - 1853

Weleome to Lahaina! Tt is October LB53 and Lahaina
1 a penhive of getivitrl  Bach spring and fall, her calm
and saie rosdstead serves as @ major port for provisioning
whaleships befure they head out to sea apain in search of
theit "tregsures"--whale oll amd whalelone.

The crews from the whaleships, mmbering fTom 1,200-
1,500 mon, are roaming the sinple main street and byways of
lanaing in search aof recrestion which to many stangs for
glecohol and women, Grogshops and brothels ate prospering
from satiz=fying the thirst and cravings of the lusty seamen.
Lebauchery amd street brawls are frequént for the philosophy
oF "o Gued west of the Horn' sets the tome of 1ife im this
poTL.

The captains of the ships are making heawvy cash oay-
ments for pravisions and supplies, much ta the happiness of
*he merchants.  The inflox of ships has brought an wnprece-
dented business boem and prosperity to this taewn.  The
chiex source af ipcome for the pecple of this island comes
trom provisioning the whalceships with water, beef, hogs,
woats, fowls, vegetables (lrish potatocs which were fntro-
disced Ln 1840 apd flourished pp the kuta lnwlands, sweet
putatoes, pampkins, and czbbape], fruits fhananas, oclons,
aranges), salt, tope, fishhrols, sextants, hardwars, wood,
ind ather necessilics. The demand for firewnod is "o great
that the forests ate styipped and causing erosion problems.
Bome saLlors are roiling huge cAasks of wAater acrass the main
street.  They heve come straipht up from the landing ta the
ruiir tamp which is workel steadily night and Jdayx when the
mhitleship: #re Io port.

The demand for fresh vegetables and fruits amd meat
have stimuloted 4 growth of diversified apriculture. All
the food supplies come from the country and are brought on
the dusty, muddy, asd unpaved Toads. Despite opposition
from residents, cattle is driven through the maip street of
town then fo the port where they arme slaughtered as they are
needed.

Cormgnercially, the good seems ro balance the e€vils
bruught haere by the whaling Tieet. However, the missian-
drivs, who are not coomercial but religious minded, do
L sec it this way., While their main voncemn is to bring
enlightenment to the Hawaiians, they are devoting much of
Lheir time and offort oot only in artempting to oontrod
the hehavior of the sailers but 1o recruit them into
Christianity throwgh the tempereece socicty, the estob-
lishmert. of ot Scamenfs Chanpel, and sheey determination.
Conzideriny ¢Ircumstances, it 15 aeazing that they are
making prograss In thelr work apoinstl woerddly obstacles.



The islands are wnited as one kingdoem under the vule of
¥amehameha III. It is am age of progress, liherty, and
schoals, He has given the people a constitution, fixed
laws, and securcd them ith the title to their lands. They
enjoy 4 voice in the govermment end are making the laws
that aovern them.

The town is built near tho seashore and 113 principal
street is a mile long, intersected by a few others tunning
at right angles, It is composed principaltly of grasshouses
and many have well-tended gardens in which taro, bananas,
cabbages, onions, and other vegetables are prowing. The
first census takem ip Lahaina in 1346 lists 3,445 natives,
112 foreigners, 842 grasshouses, 1535 adobe houses, 59 stone
and woodett houses, 528 dogs, and 600 sesmen.



MISSTONARIES

whale the sailors from the whaleships came Lo Lahaina
to seak temporary pleasures, the Amorican missionaries came
Lo stay. They came wWwith their wives and familiezs and were
dedzeatvd te creating comzunities peopled with God-fraring
titizens and to establishing permament homes, churches,
educatippal institutipns, and other "mecessities'™ Foy
civiliration,

Their hard wark and sincerity scon gained Lthe rospect
of the ruling chiefs, many of whom were converted to
Chiristiantty, The chiefs actively supported the missicnaries
in passing laws ageinst immerality and in building chuarches
and schnols.

The missionaries built their own homes, prepared thelr
omit fowd, made theiT own furniture, built schools and
churches, printed leaflets and bpoks, taught the natives to
Tead, write, primt, and sing. They translated the Bilble,
preiched sermons, administered to the 2ick and distressed,
and tricd ta have the liawdiians adopt their standards of
coralily.
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Missianary Wives

The presence of the missionary wives pided irmeasorably
in winmiog toe confidence of the <hiefs and the ultimate
cdevess of the missicnaries. Besides attending to domestic
duties [managing the houssholds, entertaining guests, taking
care of the childeenl, teaching school and Bible classes,
they tanght the women to scw clothes and quilts. At one
tioe, the American Baard of Comolssivoers for Forelgn
Wissions insisted that only married men should be sent ta
conmveTt theo natives. This created B dilemea for the yaung
bachelor missivnary candrdates, The Board recommended suita-
ble mates and the young men showed considerable ingeouity inm
gequiving wives.  Inoone case, a youmg doctor called upen B
likely prospect gand ffimding her out, proposed to her sister,
who accepted.  Many bad bven marraed less chan five weeks
when they Learded the ehips for the long and dangerpus voyage
tp Hawaii,

Mrs. Charlotte Fowler Raldwin, accompanied her husband
Fuv. Dwivkr Baidwin, M.D. to lahaina in 1835 and remained
there until 1371, Tn addttian ta his missionary duties,
Rew. Zaldwin was a oedical Jdoctor and served as government
physician for Mani, MoZnkai, and lLanai during the =mallpox
cpidemic of 1853 and kept it <ontrelled by his personal
vigilense. Mrs, Baldwin's duties weTe typically numerdus.
In additicn, she condocted a haspitable home where a visitor
alwavs vereived a warm welcome. [Living at a Ecupnrt, they
kad much cempany and her dinineg talle was sei as often as
three times L one evening, Many nights the children slept
on the floory while visitors including missionaries and ship
captaing occupied theat beds.

Mrs. Baldwin is described by her dauphter Harriet,
™y garliest rocollections in her missionary labor is af the
selpnl she held {or Hawajian women heneath a grape vine which
covered a large lanai just off her bedroow. Here, surrounded
by women--twenty, thirty or more--she woold teach sewing,
anitting, amd various other kinds of wark. 3he also taught
theo zinging, havaing herself a strong, sweet, and leading
quprang woice, Hawaiians, natural homn lovers of music,
moon caugat toc idea of melody ond song, and misic had its
charms to Jdraw them more closely to listen and accept the
terchings for A ncw and hetter life.  liearts had been won
and many were the expressions of gratitude and love. '

Harciel further recalls that as & child she and her
brothers anl sisters played on @ large kouw tree in front of
their mome and gathered pnd cracked the nuts that had fallen,
fmce 7 year, they were allowed to wear old clothes and
mollick 1n the rtain, splash one another, and sail their
brats made 2f mimoso pods in the puddles. Every morning
and cvening, the family gathered for prayer amd they
abserved the Sabbath, Music lessons weTen't forgotten and
the girls githered around :their mether to sew,
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Schonols

The wissioniries first task was ta leapn the lanpuage
uru Teduce it Lo o4 written form.

Thare were only 200 puplls cvnrolled in schools estah-
iisacd by the missionarics at the end of 18210 In 1522, the
missionuries printed the first Enplish-Hawaiian speller asd
rerdet.  wWith Lhe Hawaiism language in orint, learning to
redd became relatively easy and the chiels touk a more lively
mterent in public educaticn., 1n 1824, Kashumanu decreed
that all shonld learn the palapala--veading and writing.

By the znd of that year, Z.000 pupil=z were onrolled and ie
1451 there wore 1,100 schools =od 52,000 pupils, ahnet
40 percent of the paprlation, enrollveé.

[t wus clear that = handful of missiooarios could nst
instrust all the pupils and give adequate supervision ta
the schavols. 5o in L3231, Lahwiosloos School wis Founded 1o
train Hawdizan sen to he school teachers or oassistant pastors
of rurai comgregationsz,

the varly schoals, like the carly churches, were urass
auts with adabe seats.  [noone dnstance, the nalives con-
verted surtonards ione desks. A missionary's wife relatles
her exparience of assisting in ovganizing the farst schanl
for native childrem in an wofurnished builéing,  "The litcle
neening were ot guite raked.  We looked inte their bright
fuces, wsked their napes, sanpg with them, and imdieesd thew
o jedbous, We discovered that they posscssed tho Tequisites
fer murical culture, ear, and woice. MWe wade Jrawings af
natural history, which were huny for all 2o see, A descrip-
tinn For each was tawght tooem in the form of questions and
answers and they were guick o comprenend and repeated
realily,

The singing and pictures attracted other children,  Thew
sat nn adobes [(sus-dricd hricks? covered with rush mate
bracded by their mothers, Slates and pencils added charm and
the children delighted in copying pictures 2ung an the wall,
Mative women assisted Ln reading and the elesents of arithme-
Cie wiore Laupht.  We gave thew maps of the warld, and fhe
chilhiren were astoonded st the Tittleness of their own
isinnds .



'

Whaling

HISTORY QF THE WHALE FISHERY
EUYOPEe . = = « «
Azia . . - . . - e o -
South Pacific
Mgrth America . . - -
BEGINNING OF WHALING IN HANAIL

Effecte of Whaling Industry
WHAT WAS AMERICA'S GOLDEN AGE OF WHALING LIKE?

Thay She Blows . .

The Chase

Cuttinmg im . « « « .
Boilinmg . . « « « - + =

Life of a Sesomn on an Amarican Whaleship
DECLIKE OF THE AMERICAN WHALILKG INDUSTRY

BIRTH OF MODERN WHALING . .

P

= T

[

11
i1
13
12
12
15
16

17
18
19
20
22
25
26



Betivities

This section should prove very appealing to youngxters
who love adventure stories. A whaler's life was filled with
danger, sxcitesent, and back-brsaking work as well sz long
hours of waiting for the sight of & whale.

1. What was the make-usp of a crew? What was 1t 1lke
to ba captain, 1zt mate, harpoonsar, ot cabin boyT
Describe the crewmen's fimetions, “lay,” meals,
recreational activities (zscrimshaw}, medical care,
housing, etc.

2, Degeribe the excitement that occurrad when a whale
was sighted and the chase, catch, and processing
that followed.

3. Displsy and/or demonstratiom of sadlor’s knots.

4. One of tha greatest novels of all tims, Moby Diok,
by Herman Melville, depicts life on & whaler during
the height of the whaling industry. A book repoTt
accompanied with pictures weuld be very interesting.

5. Try scrimshawing a design on a usad bar of soap.

Materials: Very sharp psncil; used bar of soap
thercughly to harden); best to usée Yhard™

scap, one with little cream; ink; brush [stiff
scrub byush, painting brush), paper towels.
Procedure: Etch design desply in soap; using a
atiff brush, brush off all scap shavings in the
grooves; briush with ink making sure all grooves
are filled, let dry; wipe off ink on surface
quickly with a slightly damp paper towel; dry
with paper towel. Do not use {50 mxh water or
soap will soften and melt design.

MOTE: A teplica of the old whaleship Faser xits in
the middla of Sea Life Park. The Freex met its fate over
150 years age whan it was rammsl by a lerge sperm whale and
sank in 10 minutes. The story of her survivors makes very
interesting and somewhat gory reading as cannibalism was
Practiced mmong the survivers.
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BIZTORY 0O THE WMALE FISHERY
Eurape

The hunting of whales is a vavy old cecupation of man
dating far hachk inca vecorded historsy.

The cariiest period of whaling dotes back o the 12:h
cantury,  The Busques, a people of northeastern Spain and
sotthwesicrm France, werse BEoropoe's leadicg whalers and may
bave bepun as early as the 9th centuyy,  Several!l whiling
tarms, such as the word “harpoon™ comes frotm the Basgue
lazyniaae.

at FiTat, tho Basgques deait anly wita sttanded speocimens,
Stone wotehfuewers were laroer erected along the coast and
manned during the spring and winter months when the Biscay
right whales [Eeiecloesa =ap, by, passed along thele shares in
migration. A5 spon as the lonkouts mAw 4 whale spouting,
thev alerted the oearby wvillages by rangiog bells and making
smoky Tires, Men and boys im smal] wopden bosts rowed out
eyoml the braakcts and drove the whules toward shore with
theit shoating and disturbances. As the whales swam Loward
shallow waters, they were killed with lances,

Tne vight whales woeTte ideal wictims. Thoy weTr compari-
tively slow making them Telafively egsv to hunt in =malt
boats and net tuvo difficult to ki1l ®ith primitive weapons,
They alsw floated after they weze dead while other specice
samk., This made them the "right" wholes to catch.

The right whales Lrought wesith to the Basques. The
hunters not only wsed the mammal for food but mzrketed the
balesn and oil throuvgnout Euyope wheTe the o1l hocaze the
nrinciple fucl for lamps.

efore long, there were fow right whales remaining in
the Bay of Biscay. The whalers theeefore built targer hoats
and struck out acrass the atlentig to Toeland, Grocenland, and
as Iar ng Wewroundland. They developed the process which
converted the alubber into eil aboard o whaling hoat.

In the parly 1715 ceatury, the Bazgues lost thelr whaliog
supramasy Ta the Duteh and Fnglish.  In seceking a narthern
nassage to [ndia, the putch discoveesd Spitzbergen and its
sursguiding rich whaling grounds, Competition was fieree
netwaen the two natipcos far the valuable il and baleen of
the Greenland right whales {Saldwema mpsiteslus], The Jutch
huilt share stations whore the whalcs coold be stripped and
hailed. Ine station on the island of HpitzbeTgen growm into
a small, buestline town with thousamls of mon busy at the o1l
coaxeT1cR, hesidos shopkeepers, npakers, and artisans,  The
Tash wi: uppropsiately calied "Elubbertown. '



The Duteh and Ebnglish had no more idea af the limita-
tions of the natural tesource of the sea than the whalers of
the 19th and early 20th centories, They hunted Telentlessly
and competently for the greatest immediate profit and soom
killed off most of the Biscay and Greenland right whales in
the northern hemisphere. The two species have never recovered
from that early slaughtor.

AsTa

Halfway arpund the warld, the Jepancse huntcd whales
during the 1éth century. They shared the same advantape
with the Hasques-.whales in migration passed near their
shorecs.  Eventually, they too, ventoured out to sea and hunted
the California gray (Fechriohsius gibfeoruc), sperm (Fhyseter
cutadm), right (fulglgensz spp.), and humpback [(Megoptemy
nopgeang tiae] whales,

Thelr methods were simblar to that of the Eurocpeans
using small boats, haTpoons, and lances. By the gnd of the
17th century, they perfected a new tecchnique using enermous
hets equipped with miny empty barrels ta serve as floaters.
¥n fewer than 25 hoats weTe Tequired ta round up &n animal
attd handle the nets. Afrer the whale was trapped, It was
harpooned and speared.

South Pacific

Bolow the equator, the waters argund Mew Zealand and
Australia, became the center of the whaling industry during
the 1Eth contury. The sguthern right whates were killed by
the thousands by the British, american, and Freach. QO<ca-
sionally a sailor met his desth not as a hunter hut at the
hands of the Macri of Mew Zealand who practiced camnibalizm.
By the end of the 1350's, the whaling popnlation dealined
and hunting inm the area drew ta a close.

Yorth America

Whaling in Natth America began about the time of fhwe
Bazque whalers, It took great courage to whale in small
boats in such frigid waters whero overturning meant death.
Feligious ceremcnies were held before and after hunts ta give
the grew gqourage and confidence. The Eskimos developed a
technigque of petting as cloze to a whale as they could in
their skin-covered cansges and draving a mortal blow with a
spar into the enimal®s lung. An inflated scalskin was wused
as a2 buoy uwhich would float if the whale sank ar dived.

The Aledtian Eskimes set out on ome of twa-man kayaks
[(sm211 skin-covered and decked canpes propelled by 3 doubic-
ended paddle) and attacked ripght, hoopback, ard cther whales
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with harpoans dipped in poisan.  The peal osature of the
poLsen, sade from the root of aconite, was a carefully spoarded
secret pmong the Tskime whale honters.  Having planted their
spear, thoy paddled back to shore as quickly as possible. In
Ewo ar Chree days, the whale died and was washed aszlorea,

The Indians of New England bunted the humphack and right
whales in shallow cpastal waters Wwhile some west coast rrihes
hunted the California greay io the bays of Baja, Califernia.
whenthe Pilprims arrived in New England, they found the
Indian tribes using fleets of hark canoes and hatpoons with
sharp, bone-head points and flights of arrows which they
shat into the harproned whale to hunl whales.

"Orift whaies," which were drad or stranded on sbore,
were highly prized in the Plymouth and Massachosctts Bay
colonees,  In 1644, the town of Southhampton was divided
into four wards or precincts of eleven persons ecach to attend
to drift whales., Two perzons from cach ward were selected by
Iot. to cut up the drift whale.

A frw years later, whaling cxpeditions consisting of
several boats were seot out along the coast,  These capedi-
racns lasted ahout one of two wecks and the men camped alang
the shore at night.

In 1700 tight whales were so plentiful within sight of
Land that wateclhfowsrs werc bailt and manned aleng Lhe shores.
After Lhe whale was caughe, it was prepared and bailed in
try-wirks set up va a heach, such as the Duteh had daone in
Spitzhorgen & cenfury carlicr.

In 1712, while seekang right whales, Captain Christopher
Hussey was blown hy & stromg hortherly wind seme distance from
land and fell in with a schaol of sperts whales. e killed one
ind brought the valunable spermaceti and oi) back to port.  The
sperm wWhale was a larper, strongers, and more featful adversory
than the rvight whale. But naw, Americans were demanding mare
whale oil.  Spermageti, the wax contained in the sperm whalu's
hoad, was bringing high prices and every sperm whale Mrnished
a ton of it,

As the ripht whales were hecoming noticrably fower, this
2vent pave 4 new lite ta the whaling husiness. The enter-
prising Mew Englamd whalers hegan building larger vessels to
whale out the "deep"™ gz 1t was called Then ta listinguish it
fram shore whalinp.

Fefore long, the American sperm whale industry hegan te
flourish. Whaling ships Icaving From Nantucket, Neow BedEord,
Wit vlier castern ports bunted through al1 seascns of the
¥ear and young whales as well a3 old ones were targets.  They
Jeerneyed several thousand mizes, sometipes gs far ax Lape



Forn o in seatre of che sperm whale. By the late 1330°s, they
had tounded Cape Harm and were whaling off the Chile coast,
The southern fight whale was discovered in LED4 in the
Alllavrceic. SZetween 1E1d and 1317, 190,000 whales of this
species were slaughtered.

The Mantucket whaling fleet was growlog. The large
454 metTtic ton three-masters carrying 5ix whaling ooats and
a crew of 40 begapn Teplacing the smaller ships. Ewven before
the mid-1800"s, extended expedltions were reguired to dis-
cover angd kill sufficient mmbers of whales to justify the
expense. 1t brrame customery then for whaling voyages to
last four or five years to enable them to Teturm with 2 full
lead of whale o011, Spme ships transferted their ail eo
CAFE0 vesZels gt the distant ports of San Francisco or Hawaiil
before they retourned again Eull of gil. In 1846, the tndus-
Iry rrached 1ts peak.  Scventy thousand sailers were smployed
in T35 American whaling ships.



BEGINNING DF WHALTNG TM HABWATI

The first american whaleships, the Balaena aand Cquatar,
arrvived in Hawaii and harpooned 2 whale the same year
Koamehameha I died and the kapu System was abolished. [t owes
anly a matter of time before Hawail was vwiszsited by hundreds
af whaling and merchant vessels eévery spring and fall,  The
parts of Honolulu and lahaina begame sp crowded with ships
that it was zaid chat you vouid hop from one end of the
harhor ta the other by wsing the decks af the skips.

The American whaling fleets {rom Nantucket, New Redford,
and other Mew England ports, that fished out the whales in
the Atlantic started to "round the llorn" ro the Pacific where
new spoTm whaling prounds were discowverod nff the coast of
Japan, Since Japan’s ports were closed te foreigoers during
these three or [our-vear voyages the whaleships nemded the
ports of Heonolulu end Lahaica whlch gquickly becams the
whalipmg centers of the Pacilic to Jdock tor repalrs, repto-
vigieoning, and relaxation. Many ships cam: to the 1slands
lwice 8 year and visited more than one port. The increases
after 18490 and 1851 were caosed largely by the discowvery aof
additianal whaling grounds im the northern Pacific,
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Effects of Whaling Tndustry

These seasonal rnvazions bad a healthy effect upan
imdividwal initiative as well as upon the kingdem's economy.
Income detived dirvctly ar indircctly from whaling ships
surpgssed that from a1l other trade. New busingsses wore
established for suppiying the ships; craftsmen, native and
forcipn, were attracted to the ports) agricu]lture was
stimulated and cattle ranches wera statted.

The negative effects were also provaleni...lawlessness,
drunkenness, and a disruption of a way of life. As grapshops
and brothels prospered, whalers' lawlessness clashed with
the local enforcement officials and missignary principles.
Rigts, shoptings, hurnings, sailors threatedning natives and
missionaries, and seamen demanding women all became a way of
life,

The spread of diseases brought by forcigners contributed
to the reduction in the llawaiian population. At the time of
Captain Cook's avrivel in 1778, the native Hawaiians nomsbered
300,000 By 18320 their numbers had dropped to 135,000, In
1350, af tha 1,422 births, thres-fourths died at infancy. The
population decliped furtker to ES, 700 and in EHS0, only
400, 000 remained.

The whaling industry had some effect aupon the populatian
of Hawaii. Between 1845 thrgugh 1847 nearly 2,000 eager
Hawaiian youths enlisted as sailors on whaling vessels, many
never returned to the islands, [ocal opposition develeped
because warkers weore beang drawh from the plantation.
Captains of ships wers regquired to post S100 bonds, which
was later raised to $300, as guarantecs that the native
satlors would be retouroed,
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WHAT WAS AMERICA'S GOLOEM AGE OF WHALING LIRE?

Tt was hard to imagine that men ever dared to attack
the whale with hatpoans thrown from small woeden boats. For
pnre sizc and power, there is na rival. But for the Yapkec
whaleman, This dangerous conbat was a Way of life.

Thar She Blows

A man was always posted as lockout on two small bopards
zalled the "top-gallant crossivees! which were fastened to
the main mast of the ship. He was steadied by 4 waist-high
iron hoop made fast to the mast a hundred feet ahove dock.
He swayed back and forth fur iwo diziyipg hours before being
relieved .

When a whale was siphted, the lookout cried, "A-a-a-&h
blaws! Thar she blows!" The ship below him erupted into
action as his long drawn out cry sent 3 thrill through every
mam in the ship.




Tha Cnane

Boats wore Jowered and the chase hegan!l  With much
¢olorful and downright profene yelling, the bpatsteerer
urged the crew onward toward the spot perhaps 3.2 Km away,
where thé whale may reappear foar air again. When the whale
came up for air, the whalebpats woold be waiting, '"Pull
lads! Pur your hack intg it, me heroes!™ A% a boat
approached throwing range, the boatsteerer or harpooner wonld
stand up with his Eeet on the forward platform, his knee
braced against the "clumsy cleat' at the bow of the boear, and
harpoon the whale with all his maght.

Boat and winale were new fated to fight it out. The
whale may dive or lesh his tail with thumdering blows that
could smash the boat to aplinters., Sometimes the crew
would he forced to sbanden the boat, sacrificing the cateh
to save their lives. Or the whale may swim across the sen
with terrifying sproed, towing the whalemen on what was called
g "santucket sleivh ride." The line whipped out of the tubs
ami whistled avound the loggerheads so fast that the men
paurcd weter aver the rope to koep it from being set on
fire by friction.

After the whrle had tited of toawing the boat in its
@ttempt to oscape, it would lay exhausted im the water
alongside che boat. The officer-in-charge or boat header
would change places with the boatsteerer and kill the whalc
with the plunge of a long fron lance.




Lutting Tn

The enpimous crdaver was tawed back to the ship and the
"rgtting in' ur remeval of the blobber began.

Stundiog wn a narrow placform called @ cutting siage.
the seamen laborel with sharp spades until theoy had separated
Lthe whale's hugd from the bBady.  The blubher was ther cut in
& continupils strip As the kady ralled over and ever anpesling
like an arange. As The men worked, the catcass was ofton
surraunded by sharks sharing in the spails.  Large seclidons
of biukber, "hlanket piececs,' were lifted abvaro und stvrea
temporarily in the ship's hald, When all the blubber hod
been removed, the stripped carcass was set aivi{t to ho oTn
apart hy the shaTks.




Eniling

The blanket pieces weye sliiced ta smaller '"horse
picees' and farther minced into smaller "bable leaves'
resenbling coped pages,. Toese pieces were thrown inta the
iry-works, large brick furnaces ¢ontaining twa huge iton
waldrons 1o which blubber was bolled. The men labored

day and night for several days at the Toaring trr-works.
The steoch was incredible end the smoke suffocating.

As the pil rose to the tops of the kettles, It wWa: scoopod
off, cooled, strained, and stared in harmels.  Fach harrel
civttained 114 litors.




The real treasure wias the head of the spemm whale.  The
case located on the upper part of the head costained vp to
1,88 liters of spemaceti, o high grade oil used to oake
sRbhoLrss candles and to Juhricate watches and other Jdelicate
rachine=y. lThe spermaceti wos bailed onut with buckets and
nrpred in speciarly mathed barTels,

Sperm whales® tecth wore alse vaioabie, Winen scrim-
shawed into art works, it found a good buyer's market.
Pulling wheles!' toeth had its intricacies but the whale-
men had mastered the process and the tecth popped out Like
peas from a pod.

AFter the teeth weTe Temoved and all che oil and
spermaceti had heen stored in barrels below deck, the whale-
men spent several more days serubbing the shap clean.  The
hunt tor more whales weuld then rosume.



Lite of a Seaman om ar Bmewcan Whaleship

The wotk 6l a s3ller an 8 whasesnip was chaTacterized
v backbreoening lakor following a catoh and long periods of
morednn.  Repatring rigaing, ropes and sails, spinning vam
for tac wany uses abnzrd svip aml gererally aecping the
versel In shape koept rhe <rew buesy for mary hours.

Tney lived in cveiowded guarters and accepted irman disci-
rline. 16 m man dischored gn arder, he maght be flopged with
a whip,

Whotipg wis danuwerous, Many died in their small whale-
beuts, 1m the jaws aof 8 whale, or under his huge thrashing
tail, even i mother ship had bkeen sunk by a4 whale. Qn the
average 3 whales 225t a thivd of its ¢rew because of deaths
resuleing from matiny atteompts or disease and deseTttions.

A seaman's diet was mat appetizing. Salt pork and meat,
auzh, and hard hread washed down with plenty af black voffee
swegetensd with melssses became the malnstays af his diet.

At the start of the vovage fresh meats were zvailable and
Feaits amd vegeraales guamled against sourey, bt after
Tenths st ozea, the I'vesh faad supply would sun oot oand
oEny hecame 111,

"

The &nilnT who hecame $11 was at theo ocrory of tae cap-
tain af the ship who wss knewn as the "methedical dector"
for 1n his medicine chest bottles wers numbared amd an
arrsmpanying Masiey fist gave the properties andéd uses of
tre mrdicine.

Fesides the iadisncnsable modicine chest was the "ilap
chest." This was the ship's store that siocksad all the
sumlries and vy gonds essential for a long vorage. If one
of the craw noeded i knife or a prree of cloething, he would
have ta oy it Yvom the ship's slop chest, howowver, after a
ship had heen put at sca for a rear, gomls were salld at
usually double the cast, Hats, skaes, clathing, toilet
atticles, Rpans, sewing throwd, statioaery, atd tobacco werc
among the Iters stocked,  The latter was indispensable for
1T WS mere thap n swnus. Tnhioco was his corpamion throwghk
the mwany loncly howrs of nightwatck and means af relaxatian.

Ferhaps hecause of the hagh cost of goods anvluding
clothing, many sailors becams gxpett tailors.  Thery monded
crits and pantaloons with celorfal pulches wntil che ariginal
varient was wnrecagnizable.  Their ciething was indecd coloe-
Mul!  Thuep wawe very wide pants which were held secured to
“heir waibsts with beles which also pravided a alace to hald
trir kmives which thew used as an all arcund tos] and diomer
Urensil.



The sallurs apant their eff-doty hooes an in the bow of
the SRipoin @ smzilooviangular raow collod o Meresostie or ogs
They arsnounca:dl jT. Me'els'la. They talkeg, Tlept, or wrate
Letzews: an thase crnwded auartors.  The wolls of *he Me-eee
vasloe eers Hioed wath douhle decked lunks and the men slept
encor sk mattresses often called "denkevs' broasfast . ©

The mer sit an aea chests whaen hoadd el Tow T
=ians,  Fresh aiv eatered throngy 3 sisgie sutch whies hid
to e clused iF 5 stars came up, aving the roow uzhearakly
stuffy. The rowm alweys soelled of sweat, samake, mildewed
rdvhd, ard garbage,  Lap=t coeme Dpam g dtngle awaying lap
and Ipzuclx oand Tars were anwantod raorodtes.

when wesks paszaml and po whals was =iphted. Lime hung
codrr o The whaler's hand=s. Ter mast e leomed Aiht ta
feliove therr merotoear woeld e the =ight of azollor ship.
Tzually Lhe skips would =ten ae thal the men caunl visis or
"pan o with ovack otser. Irowis gnonl Loosre atw Saces, henr
new storics, Cir dilllerent and povhanz: resh food, and ples
ma letter ar oqews: Ueow home. Thers wers Jibraries akeard
e ships for those who coulil vead and any kad o ozamiees e
sngp oas wallo MMen alse ergagoed 2o wrestling cankesis,
petole:l thelr clothes, told a1l staries, -oincd in singing
4 rarsing sung or damced o fhe Tesic ol o frddler ov Saesi-

Cl4al.

Thase with artistic talents turned to the art of scrim-
shaw, Serimshaw consisted of articles mads {rom o whale's
terlh nr jawhone,  Jhe teeth were ivery wnd up to 28 oo lang.
The rough sicdes were TMiled smooth, then the tooth wus pol-
tEhed s the sailar's lands Mo houars before oo <oratahd
Fictures al ships, zoenas of whale hepts, or loved aoes.
Lopom? artinl wilin a lut onf parinnce creatol beastifel
driwatk thar male hignly altroctive gidts. Many are pan
(RVI ) W T o TP

The methoo of pavment 1o the whal g imdustoy wus
urtne. The men were net paid by the weeh or month.
Tnstesd their rarnings vonsisted of a specidiol Mvacclzawl
share, hnown as 6 fay, of The total profics of the catcl,
The wszigned {roct:on ranped from 102 Moe cuptonms Lo 17250
ter a wvoung an:d Dovipesrenced cabin kov. The Celluowing iz
u ooswle of .-if:n.'Lm:an':: voragys ol 4 wears:




ailors share reluced to money!
/130 Lay

Less Fitting shipping and
Medicine Chest

it pr. ct. discount on 326225
[Toakage and shrinkape]

3 pr. of. insurance on §262.25

Money araginally mdvanced

Totorest O9n same

Cash advanced during voyage

[pterest on same 1 pr. ot
pr. month

Clothing »hich he was compelled

{0 Jdraw owing to his had outfit

fopunt to be Tocolved at the
ernd of vavape

310,

q0.

Qo

.22
_Rix
0.
16,
I0.

QL
L
il

1

§262.25

$208._ 08

¥ 54.17



JECLTHE OF THE AMERICAM WHELINS IMDUSTRY

About 1540, the whaling industry began its decline,
Tne old whaling grounds were fished pet. The dril)ing of
AmeTicA’s Fivat successfol oil well in Penosvlvania in 18549
produced kerosvne and becaure of Jts price and smoke less
featurs, it rapidly replaced whale oil as ao 11luminant.
The cwst of patfitting and refitting ships tase and the Amer-
ican Civyl War cut the Facifie fleer in bolf., Afiter the war
in 1871, 33 ships which compozed the hulk of the {leet, wore
caught in Arcti¢ ige off the northern whaling prounds and had
to be whandoned. A dozen mare were similarly io:st inm 1676
The final blow ta Lahaina came with the full development of
San Francisco as a port aml the apening cf ¢he transconli-
nental railrvad. Slowiy, the sorviving whaleships turned to
Lrading oT saited kack to Forvape or Amevica, In 1877, vnly
four whalers were Listed in Hawaiian ports.  The cnd came in
18384 when na whaling 2hips called un Lslamd ports.

The decline caused vconpomic distress,.  Prices tumbled,
Beef which sold for $I3 to 335 4 head twa reavs before z0ld
for as low as $3,50 per head, [ahaina's agriculture entercd
ity uncertain transition.  Pooeple were gut of work and many
left Lahaina, Most of the missionaries, thelr work complete.
alsa lefr.

Although tne decline of the Lhdustiry had a depressing
effect on mercantile interests and the isYands, it Jdid not
precipitate the acute disnoster that had sometimes becn pre-
dicted,  This was partily dus to the fact that the decline
wWigs @ produal and loay drawn out pracess. Az the nopber of
whalasbips and profits derived from catering to them fell
aff, 1zlund bumincssmen lagked for hrighter prospects in Lhe
develapment af agriculture, especiuliy sugar. A rew day was
dawning; the sugar industry wonld pradually replace whaling
a5 the chief incame producer for the island=s. Whaling had
passed, taking with it something lusty and romaniic.  [Life
necame mgre orderly und less exciting.



BIRTH 0OF ™MOJERN WHALTAG

badern whaling was borm in 1863 with the invention of
a harpoon with a0 explosive head by a Korwegian named Sven
Fayn. The harpoon was fired out of a deck-maunted cannon and
had & tire Jdelay bomb which insurcd cxplosion deep in the
vitals. The pivoted crosspigce which was releascd upen dis-
charge of the explostve prevented withdrawal of the harpoon
and the whalv was nade fast to a manila lime so it wuuld not
ke lost. A later refincment was the pumping of compresscd
aiz into the harpooned whale to keep it afleat. Mareover,
the advent of the steam cnpive made it possible for snips o
apareach to within an ideal distance for the harpoon cannon.

Tiese new methods allowed whalers to attack the faster
ard more powerfel whates, No specie was immune--blue, fin,
humpbacks, gray, and sperm and more recently sei and minke
whajes fell prey.

Ry the turh of the ceatury, whaling became profitable
apain because of new markets far whaling products and the use
of madern weapons and technigues. Whaling stations, where
the whaole was Srought to he processed, sprouted in the
nartncrn hemisohevs. As whales became scarce north af the
cquater, attention turned southward with the discovery at
rich whaling grounds in the antarctic. In 1904, the firsi
whaling station was built there, with most of the activity
centered around the island of Sputh Georgia. Freguently, otd
catpe shivs, snchared in protected bays, perforoed as
wheling staltions,

In the 1920's and 1930's, the last significant retine-
nant to modern whaling was made. A group of Morwogians
developed the pelagic fleating facrory ship, a ship equippes
to take on board and completsly process whales hunted and
hilled Ly smaller catcher bopats ar killer boats, as they arv
aftentimes roferred to-

Taday's madern whale catchers are fine, powerful zhips
10 the direct bine descent from the carlier *types.  Some arte
equipped with sonar devices which imdicate the whale's
qwimming ditection and distance from the ship,  The drvice
ie went down inta the ceean from the bottom of the ship and
sends sut signals. These ultrasonic waves bounce hack from
the diviog apimals and are received by a traincd sodar apeora-
tar whe can Jdistinguish the whales from flearing alongside a
whale. The gunner who is responsible for firing the cannon
iz the most important member af the crew. They :lepemd on
Wis experience and skill for the succes: of the cperation.

aftvr che whake has been killed, it s hrought along-
s1de where the whale is inflated with compressed air to keep
it afloal. There are no longer any "right™ whales Lo hunw
so the ones being taken now would otherwise sink. & Trag
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an & pole with a radar buoy is theon plaoted i the carcass,
Then the cmds aof the t2il flukes are cut oft, an identifytng
ridoeral Ls cub 1n Lhe zkin and the whale is cast adrift,
wille the catcher ship goves honfing for the nest victim.
rlagged whales ars picked o later and fowsd To the home
FhoTe stition ar oo the pelagic loating Factory.

Tie mrthods of processing wnales oo oa pelagiv whaleship
are esientially the szame as those w=od 13 Lhe shore sLillons.
The doad whale is hrought up the slipway anta thae {lenzing
deck,  tlere the Llubber 15 pecied aff fike a hugr banana
wWith the help of winches., It Ls cut inte smailer pleces and
fod down a chote to the deck below, where it goes through a
mincing machine and incta the batlers. Sloppler Yelly blub-
ber, which is mized with 2 pand deal of moscle, is also out
thta small straips Lot gs Loiied in g different twpe of
cookeT.

The carcass is then pulied forwerd from the Slonsing
deck to the meat deck further forsurd.  The meat 1= separsted
from the hones and dealt with in Jifforent ways.  Saome Mac-
tories freeze then, others swbe mest rmeal wnd meal exiTace.
tr bones arc very pormas and ¢antain a lat of old 5o thew
are cut e chonks and boiled in pressure boilers.

Sinve speoe [y limited an pelagic tactory ships, thew
are Aupplied el il by higge tankers whicn carcy home thedir
widie 01l, Many are scooopanted by refrvigerated shins which
transship the seat to port.
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Actiyities .

Te understand how apd why maemals are placed into
difforent orders and broken down further into
specins, compare the similarities and differences:

-
a. Among 11 or betwesn two orders or between
two species of marine mamals
b. Between mammnls and fish, specifically batwesn
a2 killer whale and a shark
¢, Batwoaen marine and land mommals

Students can observe the intelligence of whales smd
sed lions at Sea Life Park and seals at the Waiklki
Aquarivm. They may want to pursuve studies of their
intelligence and training sethods by dipectly intepr-
viewing the trainers at the aforemsenticmed places
after doing some background ressarch.

A detailed study on a4 particular species or order
af wmarine mammal could be vary snlightening. Some
display entertaining snd unique chayactaristvics.
The sea otter would be a good example.

Suggested Excursions
Sen Lifw PaTk

Waikiki Aquarium
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MARINE MAMMALS

AIT 19Fe Degan in the sea. Millians af wears passed
wefore life emvrged from the sca oo Live an land.  Manmuls,
including himgn 2eings in their primordial ar pricmitive state,
4t ope lime, Lnhabited the sca.  Mast oammals still lise on
land; howeyey, there have been four 2eparate mammels which
pave pone buck to live in water. They are comeenly referTed
tao as marine mammals aml are represented by four distinct
groups:  [1)] scA atter; (2) seal, mea lipn, and walrus;

P31 dugeng ood manates; and [41 whale, dolphia, and narpoise,

These manmals adapled 1o thelir own way to an environment
they were unacfustomed to,.  legs hecame Ulipperts, disappeoarcd
cptirely, or changped into tails; badies became ztreamlined as
an aid +o swimming snd a layey ofF far ar hlubher deovelapod
beavulh the skin Lo beep the animal warm.



Mamnals are slaszsified in a group of animals ezllad
vertebrates. Unlike mpst animals, called iovertebrates,
vertebrates are supported by a backbone called the vertshbrae
that are usually composed pf hone, but sooctimcs cattilage.
Other vertcbrates are the fish, amphibians, reptiles, amd
birids,

Maamals are ¢lassified inte three groups: Honotremata
ar mgnotremes; Mavsupialia or marsupials; and Plancentalia or
placentals.  They are greoaped according to differences in
their anatomy and the manner in which they bhear their young.
Monoptremata is contained io the sobelass Protetherio and the
Mzrzupialia and Placentalia are in the subclass Theria.

The monotremes, the only order in the Monotremata group,
are the most primitive living mammals. They were probably
izalated frow an earcly pericd when mammals were evolving from
rentiles and emerged as a wholly sepsrTate line. 7The last
surviving menotremes, the dockbkill or platypus and several
species of spiny anteaters, exhibhit many reptilian features
sich as laving egges instead of giving hitth to their young.

The second group of mammals, Marsupizlia 78 alsa com-
pescd of only one order, the marsupials and inc lodes
kangarcos, wallabys, wombats, and koalas., They pgive hirth
ta their young at an earily statc of development and there-
after carry them attached to the mather®s nippies within a
pouch oo the mother's ahdomen. This early hirth is accessary
Because there 1= nwe well developed piacenta thooogh which the
erhryn can be nourished from the motherfs hodv, This mpthod
of reprocdociion is a distinct advancement over Lthe monstrems
cetiod for it affomls mere protection for the young at the
most crucial early davs of thedir lives. like the monotreces,
Che marsuplals alsu bave a Sow reptilian featwres but Loth
graups shate distinet mammalian {eatures that clascsify them
28 mammals

All the opther mammals belong to the third proup, the
Flancentalia, and make up the wvast majority € pameals living
smlay. The ynung ate vetained inside the motheT for a long
prreigd prior to birch, during which the develeping embryo
derives pll its nourishment from the nother, This allows
cunglderably more time for ats complicaled brain and body
meckanisms ta maturs in a protectead epvironment, Tt was the
cvolution of this extreoely saccessful method of roproductiun
that enabied the placeatals to colanize 2 wariety of hahi-
Tiats:  bats in the airv, whales in the sox, olterTs in rivers,
and mice and men ve land.  Placzentals, becagse of thels
cCiversity are divided inte eighteen different opders. The
maTine ma—mals bolong ta four af theso orders:

(11 Carpivera, (2) Pinnipedia, §(3) Sirenia, anmd [(4) Cetacea.



bWhat are the unigque featupes i thesc mammals?  How do
Lawy differ fpom the athoer four pgroaps of vertelrates?
Mammals arc wartm 2leoded boet se are hirds.  They areathe
dit but so Jo Lirds, reptiles and most adelt amphibians
‘fiah breathe air too). wilh few exceptions, 2Ll rmommals
give 2irtk Lo thelr woung Lot many veptiles and fish aiso
Jdo this. Gow then do they differ from rheir vertebrate
coitsins”  Characteristae Ceatures tyice] ol placental
mamnals especially include:

L. Frosence of true haiv, which prows from tinay
Panillae in the poter laver of the skine  This
haiT has a valwable function a2 it {erms an
insuiating covering to retain hody heoat.  [n
some whales, bair Ls limited Lo a few Lristles
arcund the poouth, in athers, it i< Tacking
ontitoclwv alcthough it muy have appeared brisfly
in the emborenic stoge of development.  Instead,
they hove evolvod & pratective and fwsuloting
cevericy formed by lawers of blubber.

£, Mammary glands whick produce milk to feed theiT
yeunp. The word momal chasacterizes the gpreup
since [t is derived from the Latin work ''mamna™
meanicg breast.

i. A larvge devclaped brain which 13 much more
advaccued than vther animals. The evalution of
a lorge birain has led to =ere varied behavior
capadle of adapting to changing comditions.

a, Tresence of threo heres in Lhe inner ear, the
mallews, incas, acd sCapes whickh transmit wibhra-
tions acrnss the inner caTt fram the vurdram to
tnn oval window.

5. A oJdiaphrtam which assists Lo the ventilation of
the lunps.

f, A lower jaw composcd of a single bone called the
dentary.  This dentary articalates w«ith the
sgaamasal and teeth ta oerform 4 variefy of
functions.



Order: Carnivora
Family: Mustelidae (sea otter)

The discovery of the zca otter [EWhydea Iutris} off
Caurrel, Californin in 1933 coused one of the mpst exciting
zeelogica) events. it had been assueed that man had hueted
the werld's xesr valouable furbearer to extinction as it had
nat teen seon since almost the turn 9f che century,

Sed ottevrs are usually found within a mile off the
southern Califomia ceast and aroued sputhern Alaskan and
Aleution Tzland waters in oar hemisphere. Mature otters arc
about 152 em long but 114 cm is an average size. The nmale
weighs between 27 ta 36 kg compared to 16 to 18 kg for
females. They have paws and have retaioned hind legs with
weblesd toes that are shert and specialized for swimming.
dnlike afl other marine mammals that passess thick layers
af fa+ under their skin, sea otters have 2.5-¢m long, thick,
valvery fur coats to keep them buoyant and warw. Their color
ranges from reddish-brown £z aloost black with gray and
vallaw tones around fhe head, throat, end chest., Their white-
tipped haik give them a frasted look.

tea ctters spend most of their time flpoating and swik-
oing oe their backs azong the kelp beds and often shading
their eyes with theit front paws., [f they want ta swim
taster, ther swim on their stamach and can travel at a speed
of up to 1% km per hour. Flayful and sociable, they live
in grenps of 3 pr 40, Active in the daytime, they usually
rest at wight in thick kelp heds and will semetirmes anchor
thenselyes in them by wrapping strands ot kelp arcund thelr
kodies. Their chicf enemies aside from oan are “he killer
whale aml sharks.

Ses nwrchims, crabs, fish, and mollosks make up the sca
atter's diet. They dive hetween 3 to 18 m for their food huat
var; dive as keep as 37 m and ¢an remain submerged for 4 to 5
minutcs, Off the California ceast, they eat abalone, & favar-
ite among scafood lovers, and have caused some ¢onflict with
abalone Jdivers,

The zen otter 1% ong of the few animals to s2e & tool.
klen he hrings op any shellfisk te the surfoce, he alsa
brings up a flat siroe.  Floating on his back, he places
the rock against his chest and uses it as an anvil. He hoids
the snellfisk is his paws and scashes 1t against the rock and
dines an the edille meal inside.

Yead atters began breeding about 3 vears of oge. A
zinglyr bahy [(rarely twa) is 9orn after an approximste pesta-
siun period of A to Y months, Sonrtship, mating, ane karth
SRl at ses. Eumpared to mpst SCATDLvoEes, 8 Sed atteTr pup
iz harn gl sn advanced stase of develapment with his eyes
cpen, 4 (61l ser of tecth and corpletely furred. T may N

-

as lang as 43 cm at weighs between | to 2 kg,
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hoseg otter 15 4 Jevoted mother, extremely affecctionate
and protective of her young. She constantly cuddles, grooms,
and plave with her pup and nueses hin while floating on her
hack. She apchors her haby sately to same seawecd when she
dives for food but tucks him onder her paw and dives wWith him
in time of danger. The young uvaually stay with her cven
after another pup artives the following year. Foll prowth is
attained when the anmimal 15 about 4 years old.

Sea oftter -
Enhydra lutris

o
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Order: Pinnipedia
Famity: Otariidae {eared seals--zea |ipns and fur seals)
Family: Odobenidae (walruses)
Family: Phocidae [earless or true seals--elephant., monk,
bearded, etc.)

Pinnipedia ate aquatic yet some species spend a fair
amgunt of time on land whilie athers spend very little rime
an shore. This order censists of 32 living species from 3
families. Scme can live on land for years whilo some may
spend up to d manths af the wear in water. At one time this
order was considered a subprdar of the order Carnivora but
has since been separated and elevated to an order., Fossil
vvidence suggest that true seals came From otter-like
ancestors and the sea lions, fur seals, and walruses
vame from bear-like ancestors.

Pinnipeds are most numerous in polar end tamperate
waters aleng the coasts of the world. Same ascend rivers or
live in inland lakes, The mgnk seals aTe the only tropical
pinnipeds and one species inhakits the walers af the north-
western islands of the Hawaiian Islands.

Finpipeds have made many changes to adapt to life art
sga. Their bodies are elongated and streamlined aod all four
limbs have comverted to flippers. The hones of the front
limk 4nd hind legs have shortened and arc partly within
the body and the toes and fipgers ate elongated and joined
together with connective tissue and skin to farm broad pro-
relling surfaces, Their hodies ars wsually covercd -with
hair and they all have a thick layer of hlubber, both of
which provide insulation to theit hodies, All that remains
of tho tail is a stub a2 few ¢m lomg. The external esv
has been rTeduced to a tiny fFlap in eared seals but the sar-
less 3vals are, strictly spraking, misnamed begause withough
they lack an external pinna, there is a very small car flap
nidden in the tube Iecading from the surface to the ear Jrum,
The nostrils are zlit-like and hoth ears and nastrils can be
clased under water,

Fven their teeth have adpated to holding fish, sguid,
and octupus that most pinpipeds Feed on,  Piandpeds have an
unurizal hablit of swallewing stoncs in varying nmumbers and
Slzes. Scientists have neot determined the ciact reasoo for
this but various cxplanations have heen given, fme theory
suggests tho stanes are necessary for grinding up parasites
anl food. Anpther says the stones weigh him deown during
fasting or when he i3 fut and buayant. Scels are knowo to
fast and surtvive many months so it is belicved that these
stones may provide bulk during these perivcds.



Fimnnipeds are quite clumsy on Lpnd but are skillful
swimners and divers. ‘They swim by using their flippers and
entire trunk., In the eared seal and walras families, loce-
motion is accomplished by the use of the forelimbs, whereas
in the evarless or true scal family, the hind legs supply the
thrust. They van dive to depihs of 183 @ sl stay sab-
merged for a half hour. Theit breathing mechanisa allows
(or efficient wse of available pxygen when the animal is
undeTwater., Some species are mipratory, Spinc roilain oo Yand
most af the time and others may spend as long as £ months
at sed.

Pinnipeds give birth ashore, on land or ice, and mate
pnce a year, Destation period 1s & e 12 months.

Fredators o pinnipeds tnelode large sharks, killer
whales, polar bears, leopard seals, and walruses.  Mon,
the greatest predator, have always hunted certain pinnipcds
fuor theitr hides, oil, meat, aod rasks,

Recent stwlies indicate that socme pinnipeds produce

undersater squnds which may be used in comtunication and
echo=-location,

Family Dtariidae

This family, cvommenly called the “eared seals,™ in-
cludes the se3 lions and fur seals, They inhabit arctic,
Ltemperate, amd subtropical coastal waters.

Members of thiz family ss well as the family Qdobenidae
are more adaptaple to "salking™ on land. Their hind liobs
can be turmed forward to help suppert the Dody so thae all
four limbs can be used in walking or running in a somewhat
dog-like position. The forelimbs of Loth fimilics are alzo
war-like, measuring more than cne fourth the body length and
serve 85 the primary means of propulsien in the water. The
soles of the hind 1imbs are held topether and wsed as a
rudder,

They range in length from & to 4 m and weoigh from
Ja tg 208 kg with males heing mach larger thiao the females.
Sva lipns are covered with a layer of coarse haiT, although
fine underhairs are present. The underfur 15 distinct and
impertant in the fur seals. Yor this reason the ser lion is
wvalualde, wainly for its leather pelt, while the fur scals
were hutited {or thelr fur and bluhber.

Jed lions and fur scals feed mainly om fish but thew
also eat mallusks, sueh as syuid, cuttlefish, cctupus, and
crustaceans. One penus of sea lions will sometimes feed on
penguing.,




The breeding habits of ptarilds are exclusively marine,
never freshwater, The males arrive first at the hreeding
grounds, ostabiish territories, and collsct harsms. They
are polygamous, having from & to 140 females in their harems,
depending on the species and strength of the bull. They Are
busy for the next 2 months, mating, challenging and fight-
ing. The females give birth about a week after they arrive
oh land and mate with the bulls soon afrer.

One of the most well-known sea lion is the California
sea lich you may have seen at See Life Park or other axcea-
nariums. Altpough other pianipeds are sonetimes used, the
California ses lion is the one that is commonly used for
perfarmances.

Family: Odobenidae

This family consists of enly one specles--the walrus.
They inhabit the open water of the Arctic {lcean mear the
polar ice in herds of {00 animals ar more. Most migrate
ta3 the south with the advance of the arctic ice during the
winter and return when the ice retreats. While migrating,
they ride on the ice floes until they are carried off course
at which time they will abandon the floes and swim toward
their destination.

Male walrises may grow ta bhe as long as 4 o and weligh
1,344 kp while females are about 1 m shorter and weigh up

to BLE kg.

Walruses have a thick, bulping body form, a shoTt neck,
Tounded head amd muzzie, a tough wrinkled, thinly-haired
skin which may be as thick as ¢ cm. The underlying insu-
lating biubher may hec as thick as 9 cm. They have small
eyes and their external ears is 2 low wrinkle of skin.

Waltuses have foreflippors that are bike those of
gared soEls, par-shaped, abpout one-fourth the body length,
and used for swimeing. Thelr hind limbs are 2lso likc that
of the eared seals amd are used ta wajk and run upright.

The wppur canines which develop into ivory tusks serve
as the walTuses unique feature. A single tush may atraiw a
length of over 1 m in the male and weigh about 5 kg. The
Fenile ruszhs are shorter and slenderer than tho mele's.
They use their tusks to haul themselves onto the ice, to
defend themselves apainst killer whales and polar bears, and
te dig up food from the agean floor. The tosk stir the
gravelly =wea bottom while his sensjtive {ips and spout
bristles separate the various kinds of shellfish from the
mud and pebbles.  in spite of their diet, they seldom swal-
taw the shells of their prer by carefully sucking out the
flesh.
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The walruzvs' broeding habitat is exclusively marine.
Tney are also polypamous but do not pather harems, The new-
bore is carefully guarded by its mother against dunger and
travels on the nother's neck even when she swims and Jdives.
Pups nurse for about Id months, at which time the tusks,
necessaty fat cigping up food, have developed sufficiently.
Az a result of this long dependency, walruses do net broed
mare than eyvery other year.

Pamily: Phocidde

This family of scals is wusoally referred to as the true
or earless seals as tney lack the extemal plitma of the
fawily Odtariidsec. They iohahit goastal and poeanic wAaters
in the pelar, temperate and tropical tegions of the worid
and certain fresh water lakes,

Pluwz Lds are not as well-adapted to “walking" on Iand
g% the first two families of pinnepeds because they canoot
turn thcir hind limbs forward. They wriggle and honch their
bodies 10 prupel themselves on land, malling or sliding
whenover posszihle,

Their forvflippers are placed far forward and are auch
smaller than that of the eared seals amd walruses. Unlike
the latter, the foreflippers aro not used as 8 primary means
ol propulsion.  lnstead they prapel themselves by the hind
flippers moving it lacteral fish-like movaments. They fre-
yaently sWwim on their backs or stamd apright by “'treading"
with their fureflippers.

rhocids measure irom about [ Lo & meters in length and
weigh approximately 91 ta 2,727 kg, This range inclodes
the smallest ringed scal te the largest elephant seal. Fish,
shelIfisi, cutilefisl, squid, akd occtopus are their favoriie
Food, Some feed mainly oo invertehrates amd the weaned
young of other species and the leopard seal preys regularly
on birds uor vther seals. Some members are able to fast for
long pericds of up Lo 4 months.

Unliske their earvel s2al cousins, mast eavless seals do
not gather larpge harems. The males establish territories
and live with a single female during the mating season.
Some phocids mate spon after bivth while others wait four
wonths.  Earless sesls psually live in marine habitats but
may atften choose Lo live at a Tiver mauth.

The vnly tropicat pinnipeds are 3 species of monk seals.
The Hawaiisn monk seal (Mo shee cofcalnslaved) found an the
narthwestern island of aur Hawsidan Islands, is one of them,
Tave Waakiki Agquarium boasts of the only monk seal in captivity,
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Yawatian monk seals (Mongehue Aachouinzipodi, are fuund
onn the leeward, Morthwesterm llawalian Islands. They have
heen accasionally sighted near the main Hawaiian Tslands and
Johnston ITslands,

The average adult male is alout 2 m Jong and weighs
approximately 173 kg, The female is not much longer but is
much heayier weighing sboat 243 kg. They have grarish coats
which change to a tan and greenish color fram the alpac
that grows on theit fur.

althgugh monk' spals have declined to perilously low
numbers, their population of about 1,208 appears fairly
stable due to conservation measuras that have been enacted
ta pratect thom.

They feed mostly on lohsters, moray eels, octopl, aml
slaw swimming fish and need to keep a watchful eve on sharks,
their chief predators, as they seavch for food.

Recent studies have found that monk seals have adapted
their behavior to protect themselves against sharks. They
find refuge in underwater caves, where they blow and ¢raate
bubhies which they use as 3 reserve, This enahles them T
stay under water far peisibly up to an heor when they nor-
mally can hold their breath for aonly 25 minutes.

Monk meals wilt find white sandy beaches adjacent to
shallow protected waters to give birth., The newborn pups:
are jet black and weiph abput 16 kg. After a few days,
the methers will take their pups for a sWim in the shallow
sirround ing waters, She continees to norse the pup for
-6 wecks during which time hiz weight opuadreuples and she
departs suddenty. The "voly-pely" haby, who has quite a
feed reserve after nursing tor 5-6 weows, will “cry' for
bis mother. Kheo he becones hunesy and Ris mother does nat
raturn to Feed him, he will wventure fatth ioto the acean and
seck food for himself.

Friday is the only mock seal in captivity in the world.
Friday is a ilowailan monk seal [Monackues oohqeimsioe?l) one
of three species of monk seals af the genus Manachus.

Sproeivs classified in this penus are the only tropical seals,
Thie aorther two 2pecies are the Meliterranean monk =eal ‘Mmua-
Ahys wxtiwsns of the Blarx Sex, the Mediterranean and adja-
cent areas and the pow extinct Caribbean monk seal !Morgorhbua
tocrdialus ! Wwhich cnce thrived alomg the shotes and islands
cf the Carivbean and the Golf of Hexico.

tou can find Friday At the Waikiki Aquatium swimming
urvund the seal pondé in circles, washing his face oT sleceping
lazily on the jslamd in the middle pf the pond. His trainers
have tuaght ham te perform a fow “tricks™ moach to the delight
of aguarium-gaess,  Me “'sings" in o low groewl, claps his

11



forelimbs whife swimming on his hack, o returns a4 ball in
cxchange {or herring, aku ur mackeral that make up his diet.
The herring is Fromen to LNSure apainst parasites.  Ie addi-
tion to the fish, Friday receives an uleer pill every morning
hecruse autapiivs revealed that death of cuptive monk seals
wds due to ulcers.  They doe ool appear to fayor human acti-
wity in thelr patural bahitat on remote izlands and have

been known an occasicn te abandon a papulated island in

favor vf an unpopulated one,

Friday was named after his arrival data which was
Friday, Ducember 13, 1963, le's about 2 w leng and weighs
appraximately 159 kg. His gray coat is apotted with white
an the upper portion of his body. (me of his trainers
veports that Friday is quite a temperamcotal seal. He may he
YETY COoperidtive one day but totally uncooperalive the next.
e doesn't like peaple getting rou close ta hio and will
Rite. You'll see his trainers pet his "rooomates” hatheT
seals, Celia and Galy, but never Friday,

FAMILY PHOCIDAE

Hawaiian monk seal (Monachus schauinsiandi)
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Order: Sirenia
Fawvily:  Trichechicae (manatee)
Family:  Cugangidae {dugang)

Far thousands of year¥s, =aileors returnexl to their
ports with tales af having seen strange creatures thot
wWeT2 pAart woman and part fish. We know today that these
"mormalds" are the manatee and dugong that belang to the
thitd group of marinc mammels called Sirenia or sed Cows.
This group, nemed after "the sirens™ or sea nymphs in
ancient ayths whoe lurcd seilors with their songs is com-
prised 9f three specics from the manstec family and one
species from the dupong family. A fifth speclez from the
dugong family, the 9 m, 3 metric ton Steller's sca cow.
af the Rering Sea lecame extloct in L1768, ohly 7 years
after discovery to whalers who slaughtered it for food.

Sea cows represent 4 more pronounced step back to
ayguatic lifec than seca otters. They are totally mquatic,
have flippers instead of forclegs and have lost all trace
of their himi limbs. Their bolies are rounded aml fish-
like and 2lim down to 2 broad flat horizontel teil simi-
lar ta that of the whales. The manatea's tail iz rounded
while the dugong's has A crescentic notch resembling a
vetacean' s fluke. They swim sodely with thelr tail and
hing part of their body. Their place in the kinship of
animals is puzzling although their anatomy links them
with elephants,

How the mapates or dugong was mistaken for 3 beautiful
titrmaid is cause for question. Their head 15 rounded and
the noestrids sit high vn the stnoot which 1= short aod fike
a mzzle, HRald with a few Lristles arpund the mouth and
no exierzal car, they have small eyes and a neck reglion that
is bavely disceTnable. What may have started these talcs
are the fenale sea cows' hebit of standing up in water along
rocks gxposing their breasts.

Sirvaias may travel alone, in pairs, or in groups of
J to & individuals. Generally siow and inoffensive, they
lead guiet peaceful lives. They often doze in the water with
anly tno humps of their hacks above the water and wake up
gyery féw minurfes just to raise their heads to take a breoath
af air, They can, however, Tomain submerged for as long as
i5% minutes, They are vegerarians and [eed on water plants
ané scaweoeos, Staffing enprmous Aamounts into thelir mouths
wizh their fiapprr-like foream=, They have bhsen known to
clear canals and other waterways ot heary accumulation of
weeds and algae, For this reason conservationists bave
thought of breeding theose animels in certain waterways to
keep them clear of clioking weeds,



Manatecs and dugengs have been prized for their meat
and ail [rom their blubber. The leather of the manatee is
suitable for the manufactore of a variety of leather goods.
Many Bastern people believe yarious parts af the dugong have MANATEE

magical and medicinal propertivs.
Family: ‘Trichechidae [manpatee) EXPRESSlONS

Manatees are Found in the Cartbheoan from Florida to the
West Indies, the Amaron basin and western Africa. Some
manatess inhavit {resh water rivers.

Duilepravish in color, they prow te a benpth Befween
2 tno 4 m and weigh about 227 twe 545 kg,

¥hen manatces meet, they nay greet one andsther by
rubbing rheir muszles together first helow the water, chen
akove the water. They aré loyulgitive apimals amd socetines
rise near o fisherman's boat to inspest the arca,

Littie Ls known of the manatee bresding habits., They
are helieved to first hreed between their thisd and {ourtn
year, cvery other yedar,  They pate and give hirvth to wsoally
one calf 1n sater after s nerigd of gestation that may Last
from & months to a4 year. The newbern 15 702 to 414 dm ivng
aml weighs aheut LA to 27 kg. Immediately after birth,
the calf 15 brought to the surface by tie mother. Withro
12 hours, she bas wsually trained him to suhbmerge on Qs
own hy repeatedly hut gently dunking him in the water and
lifting hia up again. The newboen sometimes rides on his
meaLher*s back and she nurses him underwatecr.  The young
witll stay with his mother for as long as 2 yeoars and
regch full maturity a4 years.

Family: Dupongidas [dupong)

The dugongs' habicat is far removed from the manatees’'.
He 15 Eound inm the Indiam Dcean from the east coast of Africe
to the Malayan archipelagn as for as Palauw in the Trust
Tervitory and the northern coast of tustralia.  They are
never feusd 1 fresh WaAteT Tivers a5 are =amé manatess.

Cugenps Jiffer from manatees in seveoral aspecls, There
are some detniled Anatomical differences but more wisually,
their bodies are gore stresmlined and lack the manates’'s
pronounced skin creases.  Asade frua the Jifferernt shapes of
sheit tails, Lhelr neads ore proporsionately Larper and
their flippers shorter than the manalec*s.  Dugongs reack @
lengeh of 2 ta 3 m oand weigh about £73 kg. Thoy arc dark
pruy above and white below,




while feeding, the dugong rips out am entire plant,
swizshes it back and forth in the water to remove the saed
and swellows it with little chewing or 1o a single gulp. Or
they may pile these plants methodically along the shore aod
return to eat them after gathering a sutficaient supply.

Little iz also known of the dugong's breeding habits.
There is usually only one calf after a gestation period af
a year.

Family Dugongidae -
DUGONG
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Drder: Cetacea

{Irtacca rTeproesont the Most complete tramsition tu
aquatic living. The whales, dolphins, and porpoises in this
group aze found in all the gccans of The werld amd in cer-
taip rivers and lakes. The larger whales migrate to the
pelar arvas durkng the summer to feed and Lo Che wirmer
areas Juring the winter to reprodoace,  The approximate 90
specice are divided info twoe suborders: Odentocoti ar
rewthed whales amd Mysticeti or baleen or whalebone whales,

Fetucreans Live eatitvely in the water and have adapted
s well fo agquatic Vife that they are wften thought of as
lish dnstead of mamoal.  They have torpeda-shaped bodies end-
ing in 2 tail fluke set in a herizantal phiane as wpposed to
the vertictl tail fin af a fish. The tall fluke which ooves
up and down wets as o peopellet dviving bin ferward or
ralzing anl Jowsring nim chrough the woler.  The Eorelimbs
ire comverted to flippers und the suppert:ng sxe.cton clearly
shows a humerus, uina, weist bones, anmd finger banes like
those of a typurcal land mommad. However, iostead of only
thres Singer fgnes, tnere may be up Lo 4 dozen digits ena-
hiing an increasc 1n iength in the {1ippeT wWwhich serves as
halancing and stecring organs. Ky contrast, Lthere s an
gbsence of hipd Timbs.

Whates have no holr escept for a tew hristles on the
wead and o thin auter skin. lUnder the skin, howewser, 15 a
layer of hluhber that acts @y an insulator in heat regula-
tion. It ramges 1n throcsness [rom an imch a2 2om porpoise
T 31 omoin larger whales.

whales broeathe through o “hlowhola' sifuated atap its
Fead,  Todthed wiales have 2 sinple blawkale, baleen whales
mave o douahle Rlowhole.  KWhen the animal sobmetges, the blow-
hole i1s closed by o aasal plug and jts assaciated muscles.
When the whale resurfaces, the spout you sve 1% the resoelt
nt the powoctful act of eApirotion and the sudden expansion
ef the expoelled air containing water wvapor and ouly and
mcolls sectetions which Fill toe a1t sinases and produce
sufficient coaling Lo condense the molsture. Whales are
often rocagnizable by tac shape of the "niow. "

HUMPBACK WHALE

(Megaptera novaeangliae)
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(ctaceans can dave to great depths and stay submerged
fer tong peripds of time. To do this, thev have made
several adaptaticns: 1a] whales stoTe axygen in the hemo-
glopbin of the blood and myeyglabin of che muscles which acgount
for 0% te J0% of the oxypgen supply utilized during prolonged
Jivipng; (b)) arterial netwoThs Act as shunts maintaining 4
notmai supply of blupd 1o the brain but a smaller suppty to
the wmuscles; ithe whales utilizes the piygen supply wpon
resuTtacing and kreathing sufficiently); (c} the whale's
heartbeat 15 reduced and thersby utilizes less oxygen and
(d] the brain remains unatffected hy the accumulation of
cathon dinxide in the test of the body., Their eyes are pro-
Lecled against the salt water by a greasy substance secreted
bv the ftear Jucts.

Some whales lack a sease of =smell and their wision
appears adeyuate but their hearing is acote althaugh they
have no pxternal earTs.

Hesegrch andirate that cetAccens, vspecially odontocetes,
have 4 matural sonar device, Their use varies greatly among
the different whales and is Found to he guite limited with
the mvateontes. Their sonar system, which can detect the
prescnce and lovation of pbiects wpder water by measuring the
direction and return cime of a seund echo, 1s veTy complox
and aftren referred to as ccho-location.  They Jdepend on echa-
tccation for orreniacion, detection of obstacles and encmics,
seeuring of feod, and commnication among themsclees.  [n
raptivity, eiperiment: have shown that dolphins can distin-
guish hotween fish of different sizes, a piece of fish from a
=amidur gnadible object the same size and could fond thear
nav 10 the dark through a stecl mesh curtain, avonding gaps
“locked by transparent plexiglass.

Although lacking vocal chords, whales "speoak™ and “saiop"
hy wrunts, whiarling, repoated ciicking sounds, squeags, and
varims ather soeods. Most scientists agree that sound s
produced by the movement of adr betwean ait sars along Che
respiratary treact in the head. This creates vibratoons which
are aften dirccted potward through the "meion™ 1o the head.
lhe=g vibraticns are probably raosed by the vibrating nasal
banes against the skall.

Cataceans enjor “plavong’” which @ay alse serve a8 o
meanz: of cemmoricotion,  In "spy hopping," pray whales: stand
Ir an arect pasition and rotate their heads while observing
ard navigaticp 1n mipration Jdown the mesr coast of Californo:.
Yhey are seen "breaching," which is leaping nut of the water
and Jdoing a spectacuiar hack flop, cavsing & very loud noise.
When they are "tarl sailing,” the right whale dives straight
ta the water, sets ots tail straight up above the surface
at ripht angles to the wind and "sa1ls." NHumpback= crjoy
iaying an the surface of the water, slapping their long fins
back and farth in the water snd "fluke slapping' with thear
hoad in the water and thear flukes opright, sbapping Fck and

fuorth abowve the water, "



Tie gestatinon period in Sost cetaceans is 1) to 14
quntas.  There i5 osually only oo offspring that measurces
ane fourth 1o one-thacd Lthe length of Lthe mother. a1 firse,
tho moatner nurses swimming abave che watar 5o her calf can
breathe; later it learms to narse underwster.  They prow
rapidly, partly due to the high fat, colcium, and phosphorous
cantenl in the milk. Rerause cetaceans live in water and
heed not suppoct lhelt awn weight | they can grow to cnomous
size.

The "Mazter [iver” 15 the sperm whale which feeds an
deep sca squid.  He can dive to 3 depth of pver a mile and
hald »is hrearh for over ar hoar. His heart, weighioe
1RZ kg, slows down to cight (o ten bests per minute and
pumps 15 1 of blood per beat during a dive,



Suborder:  ddontaceti |taothed whalcs)

Teothed whales compese the majority of cetageans and in-
clude the smallest 1 m dolphins and porpoises to 18w sparm
whales., Aside from the latter, most of the roothed whalos
are the smaller whales. Their head and mauth arc also uwsuwally
proporeionately smaller than the halesn whales, They all
passess teeth in ppne ar both of their jaws ranging from
2 to ovor 200, The narwhal, Movodon momserros, 15 the only
exception. The adult male has a 2 to 3 m single, spiral.
tusklike caninea. The other tooth dees not hbresk the gum
while both are rudimentary and not external in the female.

There is no relation between the size of the animal and
the number of teeth. One of the larpest porpeiscs, the 11 m
hottle-nosed whale, fypercedon awpulletus, has but g single
pair of teeth while the 1.5 m La Plata river dolphin, Sfsxs
dalphie bleinpille, possesses twa rows of fine teeth number-
g 210 to 240 teeth. The laryest toothed whale, the spem
whale, Phgeeter szbodor, has teeth only an the Lower jaw and
they nuwber between 18 to 28 teeth per side, The numbers
wspally correlate with wse; a4 porpeise’s lomg mouth with many
teeth is designed to ensure the hooking and retention af
slippery active fish while a small wmouth with few teeth is
adequate far consuming squid and weak swimming fizhes,

The names 'dolphins' and "paorpoizes' are used for soma
species of toothed whales and often wsed interchangeakly.
For example, butele-nosed Jdelphins are alse called bartle-
mrsed porpoises. Usuaily, dolphins arc smakl ro mederate
sliv with a3 beaklike snont and a slender, stTeaolincd body
whereas 2 porpolse is relatively small with a blunt snout
and a rather stocky hody.

The roothed whales feeod maioky on squad and Fish. A
notokle exception is the killer whale, Cwwrivtwa orea, whose
liet coneists of sed wtters, seals, hirds, and other whales,

sooe larger than itsclf.




aamprder:  Mysteccti (baleon of whilebong whale)

2dleen whales are fewer in numher bt oanclude the large
whinlez ol the largest mammal, the bles whalo, =u-gon onse
e ied. Blue whales have prown to booas Large ds 3aoa
and 1IF motric tans. Incloded alsw 121 this geoup, is the
humpoacs whale, Saep fors eenlercgrg LG, which was recontly
declared Hawali's official state maripe mammal . Humpback
whales migrate 1o Hawaiian waters ewvery winter from the
riirth to hrecd oft the coast of Maul., Most of the whales
bunted by man are olse found in tais group:  right [Green-
land or howhnerd, Riscav); gray, blue, B. onscwlus: fing sel;
alnke; and humphack, & wovacong e,

Exilren whiles, unlize toothed whales, aossess boleen
plates or whalebone, nombering several hundpel, hanging from
the ronf of the mouth. The balecn, actinp as stralners, LS
traved an the inmer edpe and [ueks Like a tangled mass of
haiv., & feeding balesn whale opens his maouth and draws a
latge guantity of planktonic arganisms, including kral:

A somertimes small £ish, i1oto has mouth.  As the whalo
clases his mouth, it raises its tangue and {loar af Lhe
mouth sgueczing mit the surplus watey torough the baleen
plates,  Joe food 1s caught in the fraved inner surtace af
the haleen ready o e swallowed.,  Some of the baleen whales,
cilled rorquals, like the humoback and fin whales, hawve =mall
heads (alrhough hawlecn whalos as a group have large heads).
They héve aocordian pleated Lthroats that cxpand greatly ta
compiensate for this Tizitarian and thereby increspse their
Abiiity to gather food.




Hunpback Wnale [fepariers novzeongitae)

FlovsZcal Churactioeristics,

congth: 15 maters
Woipht: 41 metris Tona
newlnrn =Te s1iphtly ander ) metris ton

Stocky body, wveryv long Flippers veaching almast a thiod
af 1ts bedy lengtdh and koobby protuberasces on its nead
amil (ower margin of its flippers.  Bady is bluck wath
varving amounts of white onderneath and the under suw-
face of the flippers 15 white, The 400 Daleen plates
e vach Maide” of its mouth are wup Lo Bl oomoin lengts
arsl are gray to hluck.

Fonge:
Fnguge Ln rogocar migrallien LN il oceans, wiNnCerling 1o
"ropicial westers ta breed amid summering in temperate oT
vhul watvrs,

Fopulation:

Wumners toduced to 7,000 from as hagh oas 54, 0.

Fomd:

Flanktsn (especially wwill, a shrimplike emuphasad, 5 ow
long, anc smatl fishes.

Bochawior:

Humphack are the oost wacal amd meladiows af the large
whales and comrunicate wilh their “saoeing,

They alse libke to “play.™ They will liv on the watler
surface slapping theiy long fins back and farth 11 the
watcer oT dive vertically into the water leaving toeir
Tlukes above water and slapping them back asd forsth.
They are eften seen "breaching" which is leaping qut

af the water und Jdoing o gspectaculur Luck flop cousing
gulte a loud noise.  This latter hehzviar may als=so have
soeme ool out ton v lue,




COMSERMATION EFFORTS

When the ancestors of the ses otter, seals, scd caws
and whiles chase the sea as thelr primary envefanment, they
produnably did o to cscape competition for food and living
space and to explalt a vich food supply. Tt is evident they
succrssfrlly adjested to aquatic life. ALl was fine until
man developed weapons and ships and ruthlessly hunted some
DAk mwamels te cxtinctian or oear cxtinction, drasticelly
raducing their oumbers. Long gestation and nursing pericds
add to the difficulty marine mammals have of replucing theo-
seives apee ey have been hountid extensively,

There arec carrently twa federal laws that protect
maring moanenals, The Marine Mammal Protection Act of 1972 and
the Frdangered specics Act of 18735,

Marine Monmea]l Prnotection Bet of 972

The general provisicens of this act call for 8 morato-
rium, with !inited exceptions, on the taking or importing of
caring mammal products.  The:e animals include whales,
delphins, sorpoisvcs, seals, sea lions, wWalTuscs:, and palar
bears. Polar LeaTs are not genetically classified as o
martine mammal but have been included for administrative pur-
poses becaose eeologically they belong in the rcalm ?f maArine
mammals.The import prohibition iees not apply L9 marine
mammals taken prior to Decembher 21, 1978 unless thoy are on
the endangered spureles list. Penaltics up 1o $240,000 and
pRe yodre i prison are also prowvided in the act.

The Mational Marine Fisheries dervices, a part af the
Mutivnal Decanic and Atmospheric Adsinlstration within the
Department of Commerce, 1s responsible [or administering
the Act as it relates to whales, porpoises, seali, and sea
lions. The Department of Interiov, through its U.5. Fish
undd wildlife Service, is rvesponsihle for the other marine
mammals including palar bears, walruses, manatees, dugongs,
grd sel OLLers,

The list of tharny questions and problem: hawve con-
tirued to yrow since e act has been in effect. To cite a
MW, how o you accommodate:

i,  the sgientists, who oced specimens for stwdying marine
Maordls La better vwlerstand chem and aquariums that
WANT *0 ise SaTine mammals for dispiay omd educationgi
pLCpoOsusEY

0l
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SECmp L

1.

The native smericans, incloding Aleutiams, Indians, and
Lspirns who nave always hunted marine mammals for food
and the zuling of handicrafts?

Marine —olaii that are an established harvestable
resugrce such as fur scals?

The inpdverttent kilBing of marinc mammals in coojuns-
tinn with commercial fishing pperatioms? ¥or Some Tea-
san, porpoiscs and yellowfin tuna ate often tound
swimming ragether. When the enarmous purse Seine nots
are drawn in, the porpeises get tangled an the nets

anid drown. This tishing method resulted in the deaths
af %4 porpriscs per ton of yellowlin tuna caught.

Since the passage of this act, the flshermen and govern-
—ent agencies have made a concerted offort to teduce the
meptality rate. The Medinag pet, with @ spocial section
vf nets alonp the upper edge of the seine and the pro-
cess of “backing down" or pulling the edpe of the net
urder water tu allow the porpeises to eseope and other
ioprovid tecknieal devices and methods have halped to
reducy the incldental porpeise deaths to 9l metric

Lo of vellowiin.

The follawing reguiations have been adopted 1o provide
fonst

Frovisjon of permit procedutes for the taking of marine
me-=als for resesrch or public display.

Fxemptivns {or Alcutians, Indians and Fskimos from the
busic provisions of this act to allow a continuation of
suhsistenve hunting. lowever, the recent International
Whaling Commission's resolution adapted at the last
meeting in June 1977, which Farkids subsistence hunting
57 howhead whales, is contradictory ta this vegulation.
VaTivus povernment agencies and the pative Anerlcans Are
currently trying to work towacd an equitable splution,

Lzomption of the Pribilot Island Fur scal program fTon
the moralorium and provision of studies oo the advwisa-
bitilw of chaopes,

Feyuirement for commercial €ishermen te bave a psrmt
Far the iLncidental taking of maeine mammals during Fish-
ing apeTations and provision for research o impTove
Fishing technicues and geat.  The Mational Marine
vi.hnrios Sccvice has cstablished yearly quotas(62, 000
far 1977 fzr paroatses with an cventoal goald of TeTe
kiil. the tura fishermeen have dooe amazirgly well
canzidering the problems they have met under the NMES's



reculTomens {or cmploying new goar tachoalogy, inclnding
install=ent af 3 om fine mesh ners, while undeT quata sl

restriciions and coalradictory courr docisions.

Fhe ac: ceuald effcecs overyone who comes in contact with

marineg mammals ar its products, To prevent your comaiting am
Snudverient foderat offense, romemher the fol lowing:

1.

The federal statute prewvents the killing, capturing, ot
harassing ot any mirine mammsi. TE you should find a
hahy sep] washed ashore, you may not take it homse and
care for i1t.  1f you should see a stranded whale, call
the Natignal Marine Tisheries Segvice affice which is
Listed uoder the US Government, Commerce Jepartment, in
your trcal rtelgphone directory,  Arc wou gollty of inad-
vertently hurassing tor humpback whales while they are
Brecding off the coast af Maui during the winter months,
oy riding yrur beal too close ta taear brecding grounds?

The federal statute further provents the impartation of
marine mammai products wnless 1t was laken prior o
Deoember 21, 1977 Fwer at that, wou must document the
fact thaif the marine mamoal 11 was taken from was taken
prior to that date. TF aot, £he custom olficials will
hold the iten until you oblain proper documentation.
Olherwise, the item is retused entry ar aeized,



Endangered Species Act of 1973

The sbjective ¢f the Endangered Species Act s fo con-
serve species of fish, wildlife, and plants that are in
danger of extinction. The law provides that it is unldw-
ful ¢with certain limited exceptions), to take, orT to impart
into, or sxport from, the Unitcd States any species desig-
nated a3 "endangered” on the official list published by the
Secretary of the Interier, ar any part of or product made
from such species. Any of the listed species or parts of o
products made from such species may be subject to seirure
Ly 1.5, apents if imported or exported. Fenalties up to
520,000 and one year in prison are alse provided im the act.
A zecond category af species, that of “threatened” species,
is provided for In the Act and may also be subject to im-
port and export limitations.

The responsibility for administering the act as far as
marine masmals are concerned, Are similar to thar of the
Marine Mammal Frotection Act, The National Marine Fisheries
Service, an agency of the Dopartment of Comeerce, i5 respon-
gible Eor the remaining Marine mammais.

The implications of this act and how it affects the
average citizen regarding warine mammals, would be similat
to these of the Marine Mapmal Fratection Act. The Endangered
Species Act simply pinpoinis only the endangered species.

Tha following is s list of ¢ndangered marine mammals:

Erihydnz lutrad siretd Southern sea atter

MomcrHun mondzhud
Magohua rokauind baodi
Irfoharhig Trungulo
Trairhac s ks PE
Esshriphtium robustue
(Tlmuons, Tlhbopur )
balaenoptars mutou ke
Megaptera wovaeanglize
i Loavil FmpA SLoplME
rhzlaemc -2pp.
alagmipteng physalus
Falacne tera borsalis
Fhyaerer aobodon

Mediterranean monk seal
Hawaiian monk seal

AmaIcnian manatee

West Indian (Florida) manatee
Gray whale

Blue whale

Hmpback whale

Bowhead or Greenland whala
Right whales

Fin or finback whale

Sei whale

Spetm whale

51



Wnale Camservation Efforts and Caws

[n the late 1920's 1t Lecame apparent that the stock of
whales was Jdeclining. The wvery efficicncy of the pelapic
whalers and thedt catchers was taking a toll Far greateT than
the whalemen rvealized, They wWwere ahle to pursue whales
wherever they congregated and catch them fn large oumbers.
Twenlioth century whaling has been much moTe destrociive with
recspect to whales than the great romantic period of Yankoo
whaling. & hondred years age, 2 whaleT's three year expedi-
tion metted him about 37 whales. Today, a whaler's weapon:
anil fust boats allow twoe or three whales ta ko killed in a
day, thus, modern technology gives the whaler the power to
wipo out all whaloes Lo extinctian,

The whalers €inally eealized that if they continued to
zlpughter whales At the same rate, there would he no whales
lefy to slauphter, This led to agreements amonp the majer
whaljng countries--to fommulate some controls on Che
industey.

T 1937, the first I[nternational Whaling Aprecocnt was
drawn hy nine mations and became the forerunner of the
tnternaticaal Whaling Convention, Bame of the pruovisions
under the agrecment stated that operations were to he
restricted to 4 three-month seasan, the number of ships osed
was to he limited, and minimum catch-size of tne different
Spetles wers 3et to conserve stocks hy piving the roung
whzles time to recach brecdinpg size.  This apreement was 1n
foree antil World War IT durinpy which time whaling ceased
almopst entitely as many whaling ships were cunverted into
cil tankurs.

In 1344, the Iotcroational Whalzng Schvention Mor the
Regulation of Whaling was signed in Washingtom. The Conve-
+ign had as its abkjective, the proper conservatinn of world
whale stocks, thus making possidle the orderly developmnent
af the whaling industry. The Conveation established an
Enternaricnal Whalipg Commission (IWOD) composvd of o ropre-
sentative from each af the member onations to review the rego-
latinns taking into account the latest catch stati=tics ald
the resuits af scientific rosvarch of whole stocks, wmigratian
patterns, geagraphical limics, breeding capacity, age struc-
fure, and population dynamics.  The mewber pations today atc
Argenlina, dustralia, Brazil, Cenads, Denmartk, Fraoce, [ce-
iand, Japan, Mexico, Hoeway, Panama, Scuth Abrica, USSR,
Jnired Kingdoqm, and the Unitad States.  All at thco members
engaged in commercial whaling at one tiRe or anather buot oniy
Australia, Braril, [celand, Mopway, Japan, and USSR arc
whaling today. Japan and J5%R, the major whaling
counfries, operate pelaogic factory ships while the ather
countrTics pperate puat of shore stations,

HIT
HIT]



The provisicns af the Conventioa reguire that the
regulatory medsures proposed by the commission shall he
bused on scientific findings and shall take inte considera-
tion the public interest, including conservationists aml
cottsumers of whaling products as well as the whaling iadustry.
Far scientific guidanee, the coomission is Advised by a
Svientific Comnittece of hialogists,

The ¢ommission has used variou: means of regalation af
copmercinl whaling, including the fixing of open and closed
scaspns, open and closed areas, size llmiecs for each species,
annual guotas of whales by individual species and geopraphi-
cal arcas, and the pratectionm of certain species.  Today,
anly the sperm, =el, Brvde, and minke whales are allowed tao
by taken.

Helative to quotas, in 1844, the members apreed that a
whale quatad could not be stated as & certain number of whales,
realidang thar different species of whales grow to he diffevent
stzes, and thus yiclded different amgunts of oi1l. To znstaitute
a stapdara unit of measure they established & Blue Weale [nit
[BWil], a unit designating the gquantity of o1l furnisned by one
blue whale, which is the largest of all whales. A formula was
devalopal whereby one bSluc whale equaled two finbacks, two-and-
vie-halt humpbacks, ar six 81 whales. These were the four
species of whales primarily pupsued at that time. Howcver,
the [KWC, in & seriez of devisiens in the 1970%s5, decided tmo
abandun the BWU system since it was detrimental ta certain
specics.  Rence, gquotas have hren pstahlished For individual
specics by ocean areas rather than the ocean as a whole, The
s¥Rtem was stromply urged by the Commissionts Scieptific
ComnlLECE.

dnother significant step toward the cstablishment af
quiptas came with the adoption of the Yew Manapement Proce-
curce dratted by the Scientific Committec in 1975.  These
proceédures =ct the critcria for determining quotas avcording
ta the status of individual whale populations.  In other
words, 1f the popuiaticn af a particutar species decreased
to a cortain point deemed siynificant according to the new
provedures, guutas woeald he adjusted gecordingly. 1o recent
veedrs, the nmrerall quota has steadily dooTeased.

At the WS meeting held o Juae 1977 in Australia, four
mjar provisions were adopted, two of Wwhich wers amended at
the opst roccent [RD meeting held in Japan.  The two unaconded
provisions adepted in June wore:

Lo The EWC fuiled ta corprletely vlose the leepheles tela-
tive to whaling hy pan-menber nataions but mado substan-
tial steps toward this end. The commission salled on
ivs members to take "oll practicabkle steps" to prevent
the sule af sarplus whaling equip=ent and vivertise to
pan-manber whaiicy counlrivs and to siep the inporvtaticn



ot whale products from these nations.  RKhaling by non-
memher natians have beea o ma)joce problem threatening
whale conservation. They include the coumiries of Perd,
Somatia, South Karea, Chile, Spain, Partugal, and {thina.
Thews countries have rejected invitations to joir the
commissinn. They whale as they pieasze with no regar
fur quotus or protected species and arTe oot suhjecl to
any sanctions fram the THC conulties.  With the passage
pf there two resclutions, hopefully this problem wWill
e reduced signiticantly.

I

The provision that allewod its memhers Lo Dssue SCLen-
rific permits to themsclwves to take whales not jncluded
under the quota whps amended.  This fssue came about when
Japan wllowed itself a take of Z40 Bryde whales for
sriemtific study, with plans to coomercially prucess the
carcasses.  The Scrpeptific Cowrittee hepceforth, will
review and make recommendiations oo all soch permits.
Jince Conmittec approval Ls nol reguired, there is no
lagal effect al the TWo action, but it could bSring to
Bear the force wf world opinion should a nation ignore
the recommendatinn,

& two-doy extraordinary meeting of the 1WC was calied in
Negrmber 1977 in Japan to reconsideT the othir two provisions
adopted al the June 1977 mesting In awscralia.  The amemded
Fravisioms are!

1. The Tifring of the tztal ban o bewlead whal?ing to per-
mit the Amepican Fskimos to kill 12 hoewheads or make 15
strikus ewch year.  Lshimes have Jdenounced the quota as
"tpa iow and tetally irrespansihle ™

ky Increased the sperm while catch quota Irom 76k o 6,dadd,
The tatal whale gquota for the [978 seasgon will now he

25 520, this 1w still 2 reduction tfrom the 1877 catch
gquota of 28 050 which wias a reductisn from the 33,0359
gquota sek far 1970,

Medrnwhile prossures hove mountsl [or puttinf @ permancnt
el to whaling. Lower quotas, fewer whales, higher costs,
and publtc outcry have forced a redoction in the Japancse and
Sovier operaticns during the past few years. Tac Japanuvse
have already mergped thelr eperaticn: wnta a Japan Joint
whaling Campany. The Japanasg and the Soviets arc now cuwn-
sidering 4 comhined Narth Facafic whalionpe fleet, whick may
invalve o Mipapese mathership operating with Sovict
vitcherhaats .

Nomestizally, the US has demonstratec L0y conceyn
far the protection and cunservatlon of world whale stocks
with 1he passowe of the Lnlangered Specios Act in 19u% and a
new ace In 1973 and the Mammal Protection Aclt am 1972
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Aetivities

Have ztudemts see how the ovcursnce of an event
relates to another or many other evemts. For
axample, Columbus' discovery of land on the other
side of the Atlantic Ocean opensd the way for the
explorers that followed. They were no longer afmmid
of "falling off" a flat earth and sought naw routes
ro the Bast Indies and lands to claim for their
réspeactive countries.

Why did¢ Hewaii bacows a favorite stop for provision-
ing ships from the early 1800's? Discuss Hawaii's
strategic location in the Pacific with the aid of

a map of the world, the rich Bast Indies trade, and
the sandlewood and whaling Industries. Students
need to ba wade awave that the transcomtineatal
rajilrosd and Panama Cane) waps pot yet bullc,
Airplanas of course, were not even heard of,

Students may with to research different kimds of
ships--salling ships, steamers, nuclear submarines,

aircmft camriers, etc. Meny of the students say have
moduls that they can share with ths class.

Suggested Excursions
Matseon Navigation Company has converted a container
to a 3lide theater for a presentation of the Metsim
story.

Aloha Towor

Falls af Clyde

L0
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MARTTIME HISTORY DF HAWALI

Fvent

Chingse trading with people wf the
Caroline Lslands and Philippines.

Ferw and Chile - Pisco inandated by tsunamis

Japan tsunamis - 3,800 dedd

Great tsunami in Japan - Z villages sank,
E0) moters inomdation [approx. 172 mile)
inland from shore]ine

FARLY TFOLYNLS[445 SETTLED TH HAWALI

San Kiku tsunami, Japan - 1,000 deaths

Chinese invented coyiwlic compass, Stern-
post rudder, wateriight compass, and
nroduesd world's firsy printed maps

Viking leif Ericspn landed on Wwhat wo now
call Newfoundiand in Canada

Nenry the Navigater founded a school of
nayigation and map-making

Chinesc advanced im shipbuilding and
navigation

Diaz Tounded LCape of Good Hope and opened
up Sea route to Indis

Columbus discoveresd Mew Woridd marking the
beginning of Buropean explaratioa and
serttlement of the Pacific and new world

fa Gpma sailed arcond Cape of Goad Hope and
arrived an the west coasl of India,
estahlishing trading posts in the Last
[ndies

Jopan tsunami - 1,000 homes washed away uh
Hanshu

Balboa discowers the Pacific Qoean

Mugellan became first Furopean to sail
avross the Pacific Ouean

Other Furopean cxplerers {ollowed Mageliat
and cstablished more trade in the Pacific
and the East Indies

Spanizh Founded Acapulco in Mexico, an
impartant pert for the Spanish, and
starting point for trading eapeditians
willl che for easc aml the Fhilippines

Mendana reacned the Solemon Islands and
diseovered the first important Polymesian
aroup

Drake became the first Englishmae to sail
around the world in two years, ninc and
one-hatt months

Great Sam Biku tsenami, Japan - 1,704 deaths
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[L=E
1657
1703
1707
L 7AT
174
b7

1775
L7746

L1726

1789

1742

L Rl

1813
LR14

182

1734

FLRST CFFLIC1ALLY RECORDED SHIPWRECK IN THE
15LanDs

Filprims arrcived at Zlymouth, Massachusetts
on the Moy Floawer

Iutelman Tasman ciTounmavigates Australia,
also discovers Tasmania and Kew Zealand

Hewton estahlishes the relationship af
acean lidal oovement to the maon

Sagami Sea teumAami, Japan - 1,000 homes

destToyved
Oreul Uokaido tsunami, Japan - 30,Q00 deaths
Kamchaths tsumaci - 31 rmoahowe sea level

Mcru Lsunanl

Fyuky Islangs tRumami - 200 deaths

First Amcrican submarine is built

Congress adopted the Declatation of
Independence declaring the colonies’
indeprndence from England

CAPFTATH JAMES COOK DISCOVERED THE HAWALLAN
[5LAMLE

FIRST WRITTEN ACCOUMT OF FURELGHW VESSELS,
T COME TO THE [SLAMDS aFTER COOE

George Washington clecied first President
of the United States

THL #45F AMERTCAN (A schooner) BECAME TIRART
FORFETON-BIFTLT YLSSLL IM EAMEHAMEHA ITs
R

CARTALY GLUORGE WANCOIWER MADE THREL VISITS
T THE HAWALLAN 15LANDS, RBRODGHLD vHE
FIRST LIVLESTOCH EWER BROUGHD TO HAWATL.
ASSIMEL THE ROLE OF MESSLONARY AN
SOWLD TI FIRST SEEDS OF CHRAISTEANITY

THF. FIRAT RECORDLED OHLGWTAL JUKE TRAGEDY
WITH SUBVIWORS TAKLEY To LONOLULD

FI1HST HLPORTED TRLUNAMT 1N EOMA, 1AMATI

KAMLUELAMLI@, §, FTRST HAWALLAK KING WEIC
IIMTTER ALL TIRE [SLasDS, DIED AT AGE
OF wil YEARS

Karid STSTZM WaS GVERTIIRORNS

[F[58T WHALTSG VESSELY, JARASNA ARD RoUATR,
ARGTVEI 1M 1ialAll

ARREVAL OF THE FIRST MISSTOMARTES [N ELAKWALL

EAMEMAREIL LI LIGOCTIEOY FLRCHASED
YCLLOFATRA'S RAARCE' AND HUWAMED HER
UHAAHEC (1 Ak ] ]

..



1422 Tsunami hits Yalparaiso, Chile

THE OWTEFE, COMMANDED BY JUHN DOMINIS, WAS
ACTIVELY ENGAGED IN THE FUR AND SAMDALNOOD
TRADE WITEL CHINA

1526 MOSOUITOS INTRODULED AT LAHAINA, MAUI,
BY THF WHALER WELLINGTON

1831 WHALER AFEAIC, BRCUSHET THE STH COMPANY OF
MISRIONARIES T0 HAWALI

1537 CHTLE TSUMAMI - DAMAGE LK HAWAIL -
16 IEATHS, 170 HOMES DESTROYED

1o THE COMSTITUTION FOR THE HAWATIAN TS1ANDS

WAS LsTABL L SHED
THL ¥FIRST LEGHTIRHOUSE WAS CONSTRUCTERF AT

LAl KA, MatlE

1548 FEAK YLAR TOR THE HAWAIT WHALTNG THIHISTRY

1548 Cold 1s Jdiscovered at Sutterfs Mill in
California

LE4& - 18&H CLIPPEH SHIPS WERE PROVILING SERVICE BETWREREM
[MIENTAL. MIRTE DB HAWATT AND THLE UMITLD
STATES

1E50 FIUWNLEWLELL, PLIKCE, AND BREWER FORMED A

PARTHERSHIT FOLL A FREIGHTING BUSINLSS
ENOWN A% C, BHLWHEHR 84D €0, , AND REACHED
NOT TO MANY WORLD PORTS

Afrer [B50 PACKET BOATE PROVINEN FREQUENT CARGO AMD
FASSUNGLR SERVICE BETWELM 5aM FRAKCISCO
AalTl HOMGR L

LY HAWAIT PARTICIPATING DIRLCTLY 1M THL

KWHALING TWDLUSTRY

THG SCHOMOKERS RAd PASSENGERS, CARGO, AN
MALL BETRCEM FIONOLALL ANTF LAHATHA ON
ALTERMATING BASIS

1852 FLIHET INULNTURED LABQRERS {CHIMEZE); ARREVL
TN HAhALI
1853 AzAMAT BECAME FIRST STEAMSHIF TO CEFFER

INTLERISLAND SEEVICL

1454 Decenber 23 - Tokaldo tsupami, Japan -
1,600 homes: wrecked
December Z4 - Hankaido fzunami, Japanm -
1,300 bomes: washed away, 3,000 deaths

1829 - 1369 The 1o6H km Ilang Guer Canal, connecting
the Red Seq and the Mediterrancan Sca
is amilt

ld&0 abraham Lintpln is clected president



1866

1467

1858

1565

LEYT

1373

1581

1887

1258

1291

18495

1EU6
1398

THE 55 AJAX INAUGURATELF MONTHLY STEAMET
SERY 1CE BETWEEN HONOLUOEL ANDy SAN
FRANCISCO

CONGHESS PROVIDRED AN ANNUAL SUBZTDY
PROVINING REGULAR MOWTHLY MAIL SERVICE
FROM SAN TFRANCTSCO TO HONOLULU

MALIOR LOCAL TSIMaML - SOUTH PUA, XAl
COAST - 81 DEATHS

Pern tsunamis - ships carried Dnland;
seyere damape in |lawaii - 446 deaths

First transcontinental railroad is
completed

HONOLILY HARROR ACGLIRES & PERMANENT
LIGHTHOOSE - THL SLCOND BLOIET IN HAWAIL

LIERASHT WAS OME OF THL MORE SUCCESZFIL
F THE INTERLSLAND STEAMERS--SCERVED
THFE T5[A4%DS5 BOR 20 YEARS

Chile tsynamis - in llawaii, 5 dcaths,
37 homes destroyed

CaHU'S FERST TELEFHOME COMPAMY, HAaWATTAN
EFE1.I. TELLPHONE Cd., WS FORMED

FALLE LF JLYDR BULLL

RACEENGINT WM, (7, THAN {3le metric ton)
GESTMMED FOR SUGAR TRADE

THE XATMARGA, & I70-TOM COFPRA SHTF, WAS
PURCHASED TO BECOME THE FLAGSMIP OF THE
HAWATTAN MAVY

PAFZEN SR TRMIAFR, A bLE METRIC TOA
YESSEL, LUSER FOR SUGGAR TRADL

ilaWal TAN ELFOTRTEC (0. (MLCO) STARTED SERVICE
% THE I[SLAND OF QAH

HAWAL1AN SUGAH PLANTERS ASSOCIATION IS
ORGANTZED

Japan tsunAmiz - 2,700 Jdeaths

THE SCHOOMER MARY &, rogied SPENT HER ENTIRL
CAREER IN THE 11MBER TRADE TO HAWATT FEROM
PUGET SOUMD LUMBER PORTS

LA Nawy COAL DEPOT WAS FESTABLIBHED Ok
HOROLULU'S WATERFRONT

HaWAaTT BECOMES & TERRITORY OF THE Uk

TOWD KISEN KAUSHIKE KAIRHA OR OR1ENTAL
STEAMEHTE (CO. Was THE FIRST JAPANESE LINE
10 OPERATLE KEGULAR FPASSENGER AND MALL
SERVICE RETWEREN TEE ORIENT AND SAN
FIANCISCO wia HOMQLULD

i



184

(RN

1931

19403

1208
1909

Larly 15400"s

amid l‘l}l‘ 192
1911

L4912

114

L3417

1422
1923

1925

1927

THE STEEL BAKK KATODANT, ONT 0OF THL LARGEST
JF HER RTi: FEYER BUFILT 1M THE 115, WAS
ACTIVE CARHYING SUGAR AMII LATEH COAL
BETWEEN HAWAIT AMDF THL MAINLAND

CURURTCHD MAKASIGY, COMNSIALHED THL FATHEER
0OF COMMERCIAL FESHING IN HAWATI, aRH1VLL
I nHoNOoLuLY

YOUNG BROTHERS COMPANY BECAN FROVIDTRG
HARBOR SERVICE CARPRYTRG CARGD TO SHIFPS
WTTHIN THE LLARGOR

RFETRESENTATIVE BUSINESS MUN RLCOUN1ZLSG 1L
CIMMERLC 1AL POSSIBILITIES OF THE TOIRIST
TNMISTRY, TOOK THE FIRST SULP 19D
GRCAMLZE & PLAN TO ATTRACT VISITORS T
HAamATT

MATSOM NAWTGATION COMPANY WAS ORGANIZED

Wright Brothers (0rville and Wilbuar)
tested a succcssful airpiane
Renry Ford prodoced his ficrst Model T car

THE TALLEST LTGHTHOUSE, THE MOLOFAL LLGHT,
WAL BULLl

FLHST F1all AUCTIGN HELD T HOROLULLW

TEWE ArrAlEA 7rr ADED A HNEW UDIMENSION 1N
THTERISLAaNL STUAMER TRAVEL--LARGER
PASSIMGER CARRY [NG CAPACITY

DILLINGHAM SHIPTART REGAN AS THE EQUIPMENT
MATNTENANCE DIVIS1ON FOR HANALTAN
DHETHZ1NG

ARRIVAL OF THb FIRST SUHEMARINES ASSIOGNET
TO HAWATT

Panama Canal is officially apened, hreinging
Hawaii closer to the eastern United
Stutes

ELAWALLAN TUNA PACKERS BEGAN OPERATIONS

Chile Esupami

Eamclatha tsunami - 1 DEATH 1Y kAellsLUL,
MALIT; #6& hones desTroyed at Sagami
Uuw, Jupan

ALOHA TOWER RIUITLT--RRECAMLE OME OF JOMOLLLU' =
MAJOE LAWNIHAAREKS

THE FIEST LURUKY LIMLKE, MATSONTS 35 MAMO00,
ENTERETDl] SERVICE

Lindberg makes the fiTvsat soplo {light asross
the Atlontic devan
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1931

1955
1936

Jaza

1941

1046

1945
1549

15952
1857

1958

1959
1940

Lael

[O0E
1Ned4
1965

TLEITALA, THE LAST AMERICAN FLAG FULL-RIGGED
MERCHANT VESSEL DEPARTED HONMOLULU

RADTOTELEPHONE SERVICE THNAUGURATED BETWEEN
THE 13LANDS AND THE MAINLANI

Japan tsunami

PAN AMERTLAM LAUMOCHED ITS FIRST TRAMSFACIFIC
FAGSENGER SERVICE TO HAWATT, CUHAM, AND
MANILA

THE LIGHT CRULSER U35 HONILULL WAS ASSIGMNED
TO THF FACEFIC FLLECT BASED AT PEARIL
HARBOR

THE AMERICAK BATTLESHIP AATZIONA EXPLOBRED
AND SAME TN FFEARL HARBOR AFTER SURPRISE
ATTALK BY JAPAMESE

WORST TSUMAML IW ELAWARI'S HISTDRY -
159 deaths and §26 millios damage

THE TSUNAMT WARNTNG SYS1EM Was DEVELOPED

WORST MARTTIME STRIKL IM JIAWATI'S HISTORY
COSTING MORE THAM $100, 000,000

¥amchatka tsunami - §1 mtllion damage
aleutian Islands tsumami - DAMAGE ON FAUAL

A Mall

HaWalIAN TELEPHONE COMPLETEDF LAYTNG THE
FIRST sUBMARINE TELEPHONE CABLE LN THE
PACIFLC ENDING TRANSPACIEIC RADIO-
TELEFHOME SERVICE

FREIGHTER FAWAILAN MERSHANT INAUCURATED
ITS CONTALNER1ZED CARGO SHITMENTS

BLACK CORAL DLSCOVERED BY TTVERS OFF
LAHATNA, MALL

ilaWALl BECOMES THE 50th STATE
CHEVRON'S HAWALLAM REFINERY WAS LULLT

Chile tsunami - $22 MILLION TRMACGE IN HILG
AND &1 DLEATHS: wery Little damagc
vlsewhere

LDILLINGIZAM TG0 AND BARGE CREATED, SEPABATING
IAKEGDR OPERATTIONS Akl LUW BOAT AND BARGE
ACTTIVITICS FROM YOUXG RROTHCERE FRLELCHT
SLEV1CE

D55 s isy, a second noclear powered
ship, was built

First Amerivans orbit the eaTih

Wast Cnast dock strake

Alaska Tsunami - 364,000 DAMAGE TO ELAWATI

First Americans "walk in spoce
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167

1949

19710

197
1972

1573%
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1972

WAL 1AN TELEMHOME CO. INTROTUCED FIRET
"LIVE™ TELENISION PROGRAM TO MAWAIT FRON
MATNTAND VIA COMMUNMTOATIONS SATELLTTE

THE HAKATTAN PRTNIEST, A SPECEALTZED MATSON
THTERTSLAND CARGO CONTATHNER VESSEL
BEGING SEREVICE FO GIFTLEE 15LANIA

Meil Armstrong becomes the Eicst pan Lo
walk om the moan

MASGANESE RODULLES RECOGNTZIER AS POTLENTIALLY
YAIUAELFE RESOURCE

MATSHORE DESCONTINGED PASSENGER SERVYICE T
CONCENTERATE O CARGO THADE

T00-0aY WEST COAST LABOR DLSPUTL

THE HUGHES 3cMASF SXA0ES WAS LAUNCHER TO
RECOVER THE SUNKEM RUSSIAN SUEMAR[NE
NOKTEIWEST OF QARLID

MATS0N THTROTAICED “"ROLL-O% ROLL-OF[F!
THALLERSHIP SLERVICE

LOCAL TSUNAMI - SOUTEL PUMA - 2 deaths;
not. much damage

JUME 15th.  SEAFLITE'S IATERISLANT
FYDEUFOIL SLEEVICE LLUAN

Ma¥ 1et. THE Mowontd Mapl HER HISTORTC
65d KM VOTAGE TROM [1AKALT TO TAFITT
Ik EC DAYSR

The Fizhevy Conservaticn and Management Act
wik cnacted--grTeated XI0-mile lisharies
Iaree



First foreign vessel in
Kamehameha ['s fleet

Cook discovers
Hawaiian Jslands

FiTet written
account af
foreipn vessels

1780 1755 7o
Meclaration of Toadeperdence

First dAmerican submarine buailt

Vancouver brings
first livestock and EFruits

1745 1K

washinglon vlected
npresident

1

=1

148400

(AL}

T

L




First orienral
Junk tragedy

CRIERE ACEivE in 173l —
First missionaries arrive

flrnaend’s Neoge
purcha zed

famehameha 1 died
KEpU system cvorthrown

First whaling yessels
arrive

Farat tsomami
Teportod in Hawail

HNEENE TR

1841 L3415 1814 thly 1821 1525

ChLlc taunami

TRER - 1HZ5




Mosquitoes

weTe introduced Clipper ships

providing service

Fifth company
e 3f MiZZi0nATio:s
arrive

Poak yoar for
Hawaiian whaiing —sses
indusztry

First lighthouse
at Lahaina

Constitution for
Hawaiian istands
established

1825 1IR30 I33E 1840 1845 1ESG

[RVAENE L TN IIVII[]ITI¥I|

Chile tsunami Gold discﬂverad_
in California

1825 - IHa0

Fak




{C. Brewer o Co, Frpmes
Facket hoats provided servive

[Hawaij. parlicipating directly in whaling industiry

Twe schuoners cunning between Homalulo and Lahaina

First Chanese Laborers

aTrive . .
Ve “mjor teunami

Firast imftgr-island
steamship scrvice

Second
e | 1 3 Thouze
Congress nrov aded anoual Liilt
subzidy providing regulat -
mpil =évvrice

Monthly steuner service
beiween Homolulu
amd Han Francised

Ly btraaad 104

185U 1a4h 1861 L1BaL &70 1875

Takaido, Mankaido Pers tsunaml

Trunamts . . .
First transcontinental rvailroad

Huez

canal built Linculn vlectal preesident

LEna - 18?:




. Ha:u;dgt actlve
in carrying supar
_Mkalike suscessful
inter-island steamer Hawaii becomes S terrltory
Mzry Fgater in lumber trade

Hawaliian Bell US Nay
— ¥ Coal Depot
Telephoae formed Oriental Eil:ea.mship Co,

Hawallan Sugar __
Flanters" Assn.
LI Irmain
desipgned for
sug4ar trade

Hawaiisn Eleciric Cor, ==

ek nsed
L %
for supar trade

Koy kriies purchased )
flagship for

llawaiian oawy

NN L ARE 2L THE LWy |

EATh CEHEN 1845 1840 1595 I

Chile :sunami Japan trunamis

1BV - 1900
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Nakasugi arrived
(Father of commercial
fishing)

Young Bros. Ca. {ormed

Tourtst industry
considored profitable

Matson Co, erganizced

i lawea

Tal lest
lighthouse =
bBuilt

Luka e

Ford - Model T

i cht Bras.

Fapama Ca1 |

Ev 1912, fish anctions wers

M being held

Mfillingoan Shipyard heigao

L rat submarinos arrive

MNuwallan Tung Tackers

Lal2i

A

Elarale Lsiand
LAY R b

Lhnile tsunama

Eamchatka te=oam?

1940 -

. '\-:12'1

HE




r—pAloha Tower built

== First luxury lisax

Pypitalg departed

Light cruiser assigned
to Honolulo

Arlgong

Radiotel ephoni sank

seTvice
bagan

Fan Am
launched
firste
passengar
service

Norst maritima
strike

TrRunami warning
System

Wnkst
1 tsunaml

1925

1930

»lellwlilltlimuwlll |

1935 1340 15945 ITu50

Lindbergh c¢rosses Atlantic (ocan

L&2z - 1950




Containerized carpgo shipments
Radictel ephone

service ended |

1850

Elack soral

—Hawaii"s statchood

e Chevron cefinery

l--“['Sl:-;:mm:l nuclear ship
Pillingham Tug amd Harge

Ro-ro servige
Russkan sunkecn ship

. . PR

rapedition

West COASL 1angr s
dispute

Matson cargd trade s

Manganese nodules

Specialiced
CATVO SoTVicE

Firse
Rareilite
Ill'i".l"Erl

Prouram

1) 1 i
LEG3 Lo7

A tpace

wialk e P Wi b

1hak

Aloutian

Island t=zunami ]
Alaskan tsonami

Wose Coast aloch strile
— Farth orbit

[ Kamchatha

tEumami .nile tsunami

19+5

1450 . 14¥s




pe—eSeaflite hydrofoll zervice began
[H.::.i:.a Lex voyage
Fizhery Conservaticn § Management hct

{End of hydrpfgil service
Bicentennial of Cook's arrival
peee By 1380--4 major prawn aquacultiure

industry should be developed
cn Kapai

b e v g by s b o b gl

L1a7s LU&0 1955 18304 1545 2l

meﬂl tsunami, South Puna

1975 - 200




