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HEN the United States an-
nexed Hawaii, in addition to the
cight large, inhabited islands*
that form the territory as the tourist sces
it, a chain of islets that extend from the
main group toward the northwest for
more than 1,300 miles was also acquired
(sce map, page 79). Uninhabited by
man, except for a cable station at Mid-
way, these have been little known, In
3 through the interest of former
President  Roosevelt, these Leeward
Islands of the Hawaiian gronp were set
aside as the Hawaiian Bird Reservation,
and placed under control of the Biological
Survey of the United States Department
of Agriculture,

From time to time parties have visited
Laysan, an important hird rookery, to
study its wonderful bird life, and perhaps
en route have landed for a few hours at
ane or two other points, On the whole,
however, the group, from a scientific
standpoint, has been unexplored,

Early in 1923 arrangement was made
with the y Department for transpor-
tation and other assistance, and a co-
operative expedition was organized by the

logical Survey and the Bishop
seum, of Honoluly, for a complete scien-
tific exploration of these outlying
On Aprnil 4 a party of 12 left Hono
on a thousand-ton Naval mine sweeper,
the U. S, S, 7 r, for a four months'
cruise

Our party included a botanist, an en-
tomologist, a geologist, a conchologist,
ornithologist, one or more collectors of
fishes, miscellaneous marine animals, and

lants, students of ruins left by man, a
wographer, and one or two general as-
sistants,

All had cameras, and, in addition, Mr.

“The Hawalian by

venor, LL. D, ATION AL
anarmie Macazixg for February, 1924

Gilbert
Geo

LT T

Isavarurons

by Domald R, Dickey and the Awthor
Donald R, Dickey, of Pasadena, Calif., an
expert in motion and still photography of
birds, accompanied the party to Laysan
Island, As the representative of the
Biological Survey, the direction of the
work of the scientific party fell to me,

RELICS OF A VANISHED POLYNESIAN
COLONY FOUXND ON NIMOA

Though rough and inhospitable to the
voyager (sce page 70), the first island
in the chain, Niboa, proved of great in-
terest,

Polynesians once had a colony of sev-
eral hundred persons here, Level house
platforms made of flattened stones rose
one above the other in a little valley that,
during rains, evidently contained water,

The steep slopes, now clothed with
hushes, had been terraced with great
labor to permit cultivation of the sweet
potato and dry land taro, and a cave or
two show stigns of ancient occupancy,
In our excursions over the slopes we
found a number stone howls fashioned
from porous voleanic rock,

Legend runs that in ecarly times a
fisherman living on Nihoa had a heautiful
daughter, desired by a prince of Kauai,
When the latter came to claim her, the
girl ran up the steep oliff paths, the
prince in pursuit, At the r
of the pali (ehiff) » | eny
“If you touch me [ jump,
the prince, unable to control his ardor,
stretched out his hand to seize her,

Instantly the girl sprang to her destruc-

m, while the prince was turned to a

*h still stands on the
where it may be
n of the story!

nder palm grew
in some of the gulches, while a scrubby,
woody-stemmed plant allied to our com-
mon lamb's-quarters clothed the slopes

In these were flocks of the saucy Nihoa

ged border

P precipice,

Small groves of a




Photograph by Alexander Wetmore
A GREEN TURTLE ASLEEP ON A SANDY BEACH ! LISIANSKY ISLAND

These grotesque creatures browse in submarine ficlds of algze until hunger is satisfied, and then crawl heavily out to sprawl in the sand, safe
from enemies in the sea. On one occasion, the author, while walking 300 vards along the beach on Lisiansky Island, counted 80 of these creatures
from fifteen inches to four feet in length. Others, feeding a few yards offshore, were hidden by ripples on the water and so escaped this casual
census, Their only enemies seem to be sharks.
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In & sunset showdown, greater frigate
birds squabitde for roeating room

on & 1Tacre siver of the Northwestern
Hawasian Ixlands, or Leewards, as they

alarly called »

have been pop
days. Here, one of America’s & unusual
wildiife sanctuaries grants footholds of

e 10 oo of seabirds as well aa

unforgettable. Like an inrushing

tide, the birds materialize from the
horizon and sweep by the tens of thousands
over the beach. Headed for nests with food
for their young, they darken the dying sun
in a shricking whirlwind, Their numbers
seem endless. Their island home is minus-
cule. Yet somebow, somewhere, they all
find a niche
aln and again I watched such scenes
unfodd in Hawall's backyard, still known as
the Leeward Isdands. Politically part of

rl‘”li DIN IS INCREDIBLE, the sight

670

Honolulu, they are flung like grains of sand
across a thousand miles of ocean to the
northwest of the main istands, Most of the
chain is preserved as a rarely glimpsed trea-
sure: the Hawailan Iskands National Wikd-
life Refuge. These volcanic fragments and
coral atolls total less than three square
miles—and wildlife competes for every f

The refuge, one of the world's impx

rookerics, is home to millions of seabirds in-
cuding petrels, shearwaters, terns, boo-
bies, frigatebleds, and albatrosses. It also
harbors, in much smaller numbers, four

Roar of an impostor ralses a blizzard of sooty terns, as a DC-S takes off after a

welcome defivery of mall and supplies to 20 dsmoen on Tern Island

National Geographic, May 1978




CKLACE of
French Frigate Shoals features
Whale-Skate Island (right),
one of the atoll's 13 islets. The western
Leewards, perhaps 25 million years
old, were the first Hawaiian islands to
rise from the ocean floor. Most of the
chain has been whittled flat by the sea,
but a few volcanic chips remain, such
as Nihoa (above), easternmost of the
refuge islands (map). Its avian life in-
cludes Nihoa millerbirds and finches,
the latter close relatives of the Laysan
finch (left), another refuge native,

l I P TO THEIR EARS in albatross
cges, youngsters and a worker
display evidence of Laysan Is-

land's teeming birdlife in 1906 (below,
right). An entreprencur who mined the
Laysan guano for fertilizer harvested
the eggs in the hope of selling them to
companies that used albumen in making
photographic paper.

One of his five children born on the
island was Tillie Laysan Schlemmer,
second from left, nicknamed “Birdie.”
Outside her Honolulu home today (be-
low) she recounts a disaster: “I wanted a
pet; that was one reason Dad brought the
rabbits.” The proliferating pests de-
stroyed the birds' habitat, and asa result
three endemic varieties—the Laysan
millerbird, rail, and honeycreeper—
became extinct.

In 1923 an expedition directed by
ornithologist Alexander Wetmore, now
2 Trustee Emeritus of the National
Geographic Society, exterminated the
rabbits. Vegetation recovered, and the
1.5-square-mile island (above, far right)
today is home to some six million birds,
including an estimated 250 Laysan teals.
Perched on a rock, one tucks up a leg as
in a ballet (above, right).
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Research
on a reef:
a rough

way to go

There is nothing glamorous
about spending several weeks
on a remote Pacific atoll,
tagging animals and studying |
heir behavior. All 100 often,

work is grucling and the
isolation is nerve-wracking
Like the other scientists
doing rescarch in the
Northwestern Hawaiian
Islands, these four biologists
frequently endure bad food,
primitive living conditions
and blood-sucking insects to
get the job done. And yet they
all agree that the rewards of
doing ficldwork far outweigh
the hassles, Following is a
sampling of their experiences.

about 1,500, and the
Millerbird. a small warbler
numbering less than 500,

For the past few years,
University of Hawaii scientist
Sheila Conant has spent ber
summers on the trecless
island, counting the birds and
attempting to understand
their needs and habits. “I

| enjoy being away from people
| from time 1o time” she says,

“and I've learned how to live

| on Nihoa without most

creature comforts”™

The 37-year-old zoologist,
who has stayed as long as
three months at a time with
an assistant on the island,
finds hot weather to be the
biggest problem. *There's no
shade on Nihoa” she notes,
“and when you sit in a tent,
it's like being in an oven. It's
not the Kind of place for
someone who can't stand
being dirty” Bocause the scas
surrounding the island arc
shark-infested, Conant never
goos swimming And with
fresh water at a premium,
showers are a luxury. During

| her expaditions, the scientist
| lives primarily on frecze-dried

e

SHEILA CONANT
“Like being in an oven”
Though located only about
300 miles northwest of
Honolulu, Nihoa Island is
completely cut off from the
outside world Uninhabited
and barely accessible from the
sca, the 150-acre pinnacle is
the only habitat in the world
for two endangered fand

foods and *lots of crackers”

Eons ago, Nihoa was a
major Hawaiian island and,
Conant believes, the two
endemic birds she is studying
are merely two remnants of
that island’s former avian life
Todax, only the very tip of the
eroded volcano sits above the
occan surface

Undoubtedly. one of the
greatest difficulties Conant
encounters on cach trip is
getting on and off the island.
Nihoa has only onc suitable
landing site: a narrow beach
that is constantly pounded by
heavy surl To get to the
island, Conant hires a fishing
vessel, then enlists the crew to
take her ashore in a motorized
rubber raft. At an appointed
time, they pick her up

“Last year” she recalls,
“there were 20-foot waves all
around the island on the day

| the boat arrived for me, and |

had to wait three days to get

birds: the Nihoa finch, a | off Niboa Even then, it was
honcycrecper which numbers | pretty scary fighting the surf”

GEORGE BALAZ
“The good guys won™

“Loncliness,” says George
Balazs, “comes in surges. But
most of the time. I'm so busy
that [ forget about being out
there by mysel£” The 39-year-
old University of Hawaii
biologist, who took the
photographs for this article,
first ventured to the
Northwestern Hawaiian
Islands in the carly 1970s to
study groen sca turtles, and he
has gone back every nesting
SCASON since

“Once you start monitoring
turtles” he points out, “you
can’t s1op or miss a day” As a
result, Balazs stays up all
night measuring and tagging
female turthes as they come
sshore 10 deposit their eggs.
His study site is 12-acre East
Island, where more than half
of all breeding by Hawaii's
green turtles takes place every
spring "This is one of the few
places on carth where turtles
can bask on a beach without
peopie bothering them.” adds
the scientist.

Balazs has also visited other
remote Hawaiian islands in
search of turtles, and
occasionally, he has run into
problems. "Once” he recalls,
1 was on Necker Istand—a
big rock in the middie of the
Pacific | had arranged for a
fishing crew to pick me up.
and they were waiting
offshore. The surf was too
high for them to get clos, so |
had no choice. | jumped off a
cliff into the sea, and it

turned into a race over who
would get me first: the sharks
or the sailors, Fortunately the

| good guys won”

Though he's not yet ready to
give up ficldwork, Balazs is
tiring of spending long
periods away from home
“Now that my son is growing
up” he says, "it’s getting a ot
harder on all of us. But there's |
still so much turtle work to

SHALLENBERGER
“Never trust the place”

“Now that I'm in
administreation, 1 find myself
craving more time in the
ficld” says Robert
Shallenberger. The 37-year-
old native Californian, who is
refuge manager for all 12 US
National Wildlife Refuges in
the Pacific, still sets aside
some time for behavioral
studies. “But | no longer have
the “luxury’ of spending days
on ¢nd in total discomfort
obscrving animals” he muses.
“Instead, one day | can be
counting waterfowl on Oahu,
the next day turtles and
scabirds in the Leewards™
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BY MARK WEXLER
PHOTOGRAPHS BY GEORGE H, BALAZS

E AST Island is a mere speck

of land—a tiny, 12-acrc sandbar that sits in an isolated Pa-
cific lagoon, 500 miles from Honolulu, Surrounded by coral
reefs and turquoise seas, it is the kind of place that some peo-
ple dream of visiting. But East Island is no heavenly tropical
gem. Throughout much of the year, the sun beats down on
the trecless Northwestern Hawaiian Island with unrelenting
fury, and stcamy trade winds whip across the sand like a
blast furnace. With no matural water supply and a steady

stream of sharks swimming offshore,
the islet is hardly an ideal spot to pass
the summer. Yet that's exactly what

Goorge Balazs has been doing on and
off, for the past decade

“I've spent many a moment asking
mysell what the hell am | doing here?”
says the affable. 39-year-old Universiy
of Hawaii biclogist. In truth, however,
Balazs wouldn't trade back one minute
of the time he has spent on the remote
sandbar. That's because East Island is
the last major nesting site of the green
turtle in the United States, and Balazs
is & turtle scientist.

Each ycar, about 300 of the green tur-
tles that range in Hawaii breed at East
Island, and Balazs is frequently there to
record their behavioe “He's responsible
for most of what we know about green
turtles in Hawaii”™ notes Robert Shal-
lenberger, a US Fish and Wildlife Ser-
vice (FWS) official. "And we urgently
noed that kind of data 10 justify our
management decisions.”

Shallenberger should know: As ref-
uge manager for the Hawaiian Islands
National Wildlife Refuge—of which
East Island is included —he finds him-
selfincreasingly under pressure 10 keep
the region’s vast wildlife resources pro-
tected Balazs is one of several scientists
working with Shallenberger 10 gather
the data noeded to do so Currently, the
waters in and around the refuge are the
focus of a debate between state and fed-
eral authoritics over their jurisdiction
~a debate that could affect huge num-
bers of animals.

The Northwestern Hawaiion Iskands,
or Lecwards, as they are commonly
called, spread out over some 1,100
miles of the Pacific, and include about
100 tiny ishets, atolls, shoals and rocky
pinnacies. Since 1909, when President
Theodore Roosevelt established o na-
tional bird sanctuary in the region,
most of these islands have been in-
cluded in the National Wildlife Refuge
System. “There are creatures on those
islands found nowhere else on carth”
says Sheila Conant, another University
of Hawaii rescarcher who is studying
two species of endangered land birds
on the remote island of Nihoa

In all, there are four specics of endan-
gered birds in the Lecwards, and the
arca is one of the workd’s most impor-
tant scabird nesting sites. Each year,
millions of terns, petrels, boobics, alba-
tross and frigstebirds compete for
every square inch of space on these is-

6

“This is one of the fow places on earth
where turtles can bask on a beach withost
people bothering them,” says blologist
Balazs of tiny East Iskand (above). The
12-acre sandbar——onc of a doren iskets
located in an atoll called Fremch Frigate
Shoals—is the last major nesting site

of the green turtle in the United States.
Like mest of the Northwestern Hawalian
Islands, it is pow included In the

Natienal Wikdlife Refuge System (see gray
area in map). Spanning some 1400 miles,
the Hawaiian Islands represent the workds
longest and most isolated archipelago.
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French Frigate Shoals is where more than 95 percent of Hawai'i's
mature green turtles nest. East Island shown here is the most
important nesting islet within the shoals.




After the honu has dug her initial pit, she
proceeds to dig an egg chamber within the pir.
Using her rear flippers, she scoops out a cylindrical
hole roughly one foot deep, where she deposits
about one hundred leathery eggs, each slightly
larger than the size of a golf ball. Egg laying takes
twenty to forty minutes, depending in part on the
number of eggs. Once she has started dropping

eggs, the honu does not stop until she is through.
When the eggs are laid, she covers her nest by
scooping and pulling soil with her hind flippers
and then throwing sand behind her using her
strong front flippers. She then heads straight back
to the ocean, leaving her distinctive tracks behind
her.
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Native C\Aﬂscr;hﬁ

For centuries Native Hawaiians have included the look forward to a time when the honu population
honu as an important part of their diet and culture. can be maintained at a sustainable level, and their
In recent decades that resource has been forbidden families can once again utilize a resource that has
to them. long been an integral part of their heritage.

Citing that other indige-
nous peoples are permitted to
utilize traditional resources
that are otherwise protected by
law, certain Hawaiian groups
would like to establish protocol
and resume native gathering
practices. With the increasing
number of turtles and a grow-
ing Native Hawaiian voice in
politics, this idea may soon
become a reality; however, the
subject of native gathering
rights is one that must be dealt
with carefully.

There are many issues to
consider, and though it may
seem that honu are becoming
abundant, history has shown
us how quickly that trend can
be reversed. Hawaiians under-
stand this, and it is surely in
their best interest to conserve
the precious honu as their
ancestors did by placing strict
kapu (restrictions) on the tak-
ing of turtles. Many Hawaiians

& Ching
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THE GREEN SEA TURTLE
AND THE FATE OF THE OCE}
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Thirty-year recovery trend in the once depleted
Hawaiian green sea turtle stock

George H. Balazs", Milani Chaloupk
*Paclfic Idands Fiaberies Sciomee Center, Naviowal Marine Fisheries Service, Nomolls, He
*Schond of Econcmics, University of Queeraland, Brishane, Queernsland, 4072,
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Abstract

The green sea turtle is one of the long-lived species that comprise the charismatic marine megafauna, The groen turthe has a long
history of human exploitation with some stocks extinet. Here we report on a 30-year study of the nesting abundance of the green
turtle stock endemic 1o the Huwadian Archipelago. We show that there has boen i substantial long-term increase in abundance of
this once seriously depleted stock following cossation of harvesting since the 19705, This population increase has occurred in a far
shorter period of time than previously thought possible. There was also a distinet 3-4 year periodicity in annual nesting abundance
that might be a fanction of regional environmental stochasticity that synchronises breeding behasiour throughout the Archipelago
This is ome of the few reliable long-term population abusdance time series for a large long-lived marine species, which are neoded

for gaining insights into the rocovery process of long-hived manne species and Joag-term coologacal processes

1 2003 Elsewser Lrd, All rights reserved

Aeywords: Green ses turtle; Abundance, Population recovery, Freach Frigase Shoals; Mawaii

1. Introduction

The green twrtle (Chelomia mydas) has a circum-
tropical distribution with distinct regional population
structures (Bowen et al, 1992) and is the most abundant
large marine herbivore (Bjorndal, 1997). Globally, the
green turtle has boen subject to i long history of human
exploitation with some stocks now extinet and others in
decline (Frazier, 1980; Witzell, 1994). Yet despite bei
recognized as globally threatened (National Rescarc
Council, 1990) there are fow reliable assessments of
abundance status and trend of any green turtle stock
(Chaloupka and Limpus, 2001), Reliable long-term
estimates of population abundance trends are nocded to
support recovery planning (Foin ¢t al., 1998), model sca
turtle demography (Chaloupka, 2002) and are essential
for developing a better understanding of long-term
ccological processes (Inchausti and Halley, 2001),

For sca turthes, such population abundance estimutes
are based preferably on foraging ground capture-mark

* Corrosponding author, Fax: + 61.T.3365-7299
Eamatl address: mchalospha mailboyeg edeas
(M. Chalospka)

00061320775 - soe front matier «° X003 Eheveer Lad. All nghts resceved
doe 10,1016/ § Bocon 2003 (K 00§

recapture programs that can provide more detailed
sex- and ageclasssspecific demographic information
(Limpus and Chaloupka, 1997; Chaloupka and Limpus,
2001, 2002). However, capture-mark-recapture pro-
grams in the marine environment for large and highly
mobile species such as sea turtles are very difficult and
expensive to conduct and so are rarely undertaken
(Limpus and Chaloupka, 1997; Bjorndal et al., 2000).
Nearly all assessments of sea turtle population abun-
dance have boen based on trawl based catch-per-unit-
cffort estimation, acrial survey based density estimation
or, more commonly, by monitoring the number of
females that come ashore cach year 10 nest at stock-
specific rookeries (see review in Chaloupka and Limpus,
2001).

Monitoring beach nesting is by far the casiest and
keast expensive means to assess green turtle population
abundance but short-term surveys (<10 years) are
inadequate for several reasons (Chaloupka and Limpus,
2001). Most notably because green turtles are long-lived
(Limpus and Chaloupka, 1997; Zug <t al,, 2002) and
females skip several nesting seasons due 1o nutritional
constraints (Bjorndal, 1997). Hence, long-term nesting
beach surveys are essential if this form of asscssment of
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GREEN TURTLE MIGRATIONS IN THE HAWAIIAN
ARCHIPELAGO

GrorGe H, Bavazs

Hawaii Institute of Marine Biology, University of Hawaii,
Kaneohe, Hawaii 96744 (USA)

ABSTRACT

In order to understand better the natural history and conservation status of the
unique land-basking Hawaiian green turtle population (Chelonia sp.), intensive
tagging studies were conducted at French Frigate Shoals (24"N 160°W), a wildlife
sanctuary comprising the only aggregate breeding site remaining in the 2600 km long
Archipelago. Additionally, newly captured Chelonia, as well as individuals held for
extended periods in display aquaria, were tagged and released around the large
islands in the southeast. Tag recoveries of adults identified during the 1973 and 1974
nesting seasons documented migrations from French Frigate Shoals to the islands
of Kauai, Oahu and Maui, distances of 713, 936 and 1069 km to the southeast,
respectively, and to French Frigate Shoals from Lisianski Island and Pearl and
Hermes Reef, distances of 834 and 1075 km to the northwest, respectively. A captive-
held female released off Niihau travelled 658 km to French Frigate Shoals where
nesting was recorded. Other animals released from captivity showed movement
between the large islands, while those released shortly after capture remained in the
same coastal area for up to 11 months. Combined results from the present study
and previous intermittent taggings made since 1961 by Federal and State wildlife
management personnel indicated that breeding colony members are derived from
widely separated feeding areas within the archipelago and appear to be reproductively
isolated from other Pacific Chelonia. Northwestern areas of the archipelago are
thought to serve as important migratory stations for early life stage development.

INTRODUCTION

A complicating factor in the conservation of remaining populations of Chelonia

is the periodic migrations which occur between feeding pastures and aggregate

breeding grounds, locations which may be widely separated and not well known.
125

Biol. Conserv. (9) (1976)— > Applied Science Publishers Ltd, England, 1976
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Spatial and temporal variability in somatic growth of green sea
turtles (Chelonia mydas) resident in the Hawaiian Archipelago

Receivad 7 Oxtober 2001 Accepted 19 Apetl 20048 Pubichad caline 24 May 2004
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Abstract The somatic growth dynamics of green turtles
(Chelomia myrdas) resident 1= Eve scparate locagng
grounds within the Hawailan Archipeligo wers assessed
ke » robest nom-parametric regreason modeling
approack. The forageg grounds range from coral reef
Rabitats at the north-weatare end of the archipehgo, to
coastal Babitats around the main slands at the south-
castern end of the archipehigo. Pelagic yuveniles recrult
to these petitic forageg grounds from ca. 35 cn SCL o
S kg (~6 years of age), but grow at fopging-ground-
spocific rates, whick results in Quite different sire- and
agoapecific growth rate functions. Growth mates were
estimated for the ve populations s chaege in straight

kegth (on SCL year™') aed, for two of the
populations, abo as chaege in body mass (kg year™')
Expected growik rates varied from ca. 0 2.5 en SCL
year ', depending oo the oragng-ground populaton,
winch o tndicative of slow growth and decades to sexual
matunty, unce expecied wze of Ent-time nesters s
=80 an SCL. The cxpectad sizeapecific growth rate
furctions for four populatons sampled n the south-
castern archpelago doplayed a nonsmonotonic funce
tiom, with an lmemature growth spurt ot ¢a. S0 S3¢m
SCL (18 23 kg)orca 13 19 yean of age The growth
spurt for the Midway atoll popelation in the north-
weostere archipeligo occurs ot a mech larger sae (Ga
65cn SCL or 36 kg), Becanse of slower losmatute
growth rates that mught be dee 1o o Emited food stock

Commaaniored by PW. Semmarco, Oumavis

M. Omlomis (B0
Schoul of Beosomscs

S, il Aminda
= OnompA s g afan
BTN

and Cooler sea surface temperature. Expectad age-
at-maturity was ostimated 10 be ca, 35 40 years for the
four populatons samnpled at the south-zastem end of the
archipelago, but it maght well be > 50 yeans for the
Midway population. The Hawmlae stock comprises
malnly the same mitDNA haplotype, with po differences
e mtDNA stock compoxton betwesn foraginggroued
populations, so that the poographic varabdity (n
somatic growth rates witkin the archipelago is more
hikely due 0 local environmental factors aiber than
geeetic factors. Sigrificant tempoal vartabibity was abo
evident, with expected growth rates deckring over the
Last 10 20 years, whike grees turtle abundacce withis the
arckipelago has increased significantly since the mid-
1970s. This invene relationship between somatic growth
rates and population abundance suggests a density.
dependent cffect on somatic growth dynamics that bas
abo been reported recently for a Carbbean yreen turtk
stock. The Hawatian green turtle stock s characterised
by slow growth rates dophying significant spatial and
temporal variation and an inmature growth spurt. Tha
» consstont with simular Endings for a Great Barner
Reef green turtle stock that abo comprises many for-
aginggrousd populations spanning & wids peographic
rangs

Introduction

The green sea turtle (Chedomds mvdar) i a threatensd
marire turthe species witk a broad panstropscal distris
bution and dotng regonal populaton substructures
(Bowen etal, 1992), Green turthes are the most abundant
large, loeg-tived marine herbivores (Bjorndal 1997) and
bave a long history of human exploitation for meat and
ey (Panons 1962; Frazier 1980, Wiell 1994), Many
preen turtle stocks (v the Pacific region are (e serous
deckne (Semiroff 2002), with the populations resdent (s
Great Barrier Reef and Hawadan waters representing
some of the fow remaining stocks with apparently viable
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Post-nesting migration of green turtle 24195 from French Frigate Shoals
to Makaha Point on the Island of Kauai, 1997
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Figure 31. East Island "Leal cil,” 1L Hovemser 1935. Official . 8. Navy photograph.
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Figure 3h. XNewly constructed East Islznd Coast Guerd LOEBAN Slalion, 24 April 1945.
Official 1. 5. Navy photograph.




Figure 42. Aerial view of East Island Coast Guard LORAN Station,
circa 1949, showing extent of vegetation. Official
U. S. Coast Guard photograph.




Figure 43. *East Island's vegetation, June 1962. Hawaiian Division
of Fish and Game photograph by David B. Marshall.




GREEN TURTLES NESTING AT EAST ISLAND

Where can we go
from here?
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GREEN TURTLES NESTING AT EAST ISLAND
FRENCH FRIGATE SHOALS 808
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| | | | [

1973 77 79 81 83 85 87 89 91 93 95 97 99 01 03 05 07 2011
ANNUAL TREND FOR 39 SEASONS

Marine Turtle Research
Pacific Islands Fisheries Science Center
National Marine Fisheries Service




Trends In nester abundance
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BEER

Hawaii's Most Refreshing Brew
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THE STATE OF HAWAII

Odgwe Marcator Projection
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Bazsking Bebavior of the Hawaiian Green Turtle
(Chelinia peydas)!
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Two Snorkel Sites in One Great Trip!

Y

Molokiﬁi Marine Preserve
This Trip Includes:

Continental Breakfast
HOT BBQ Lunch . o
Soft Drinks, Beer, Wine and Mal Taks Call our heipful staff for , 4
All Snorkel Gear and Instroction daily schedule of Big s
shaded and Roomy Lower Deck Kahunas excursions P
Optional SNUBA Lessons Theres o time, location

& Budget for you! LT
Large families and --‘-}'"o'.;’ PR

conventions welcome!

WITH THIS CARDI

g g

Call !’o Reservations eb—ﬂm&r-s-is -6'3' 9'5
8750955

Catering to the cowardly and uncoordinated

www.maui.net/--paddle/



KONA HONU DIVERS

ISCUBA

FAMILY FRIENDLY!

SCUBA OR SNORKEL

MOLOKINI

& OLOWALU TURTLE REEF

> _. o i - Diving, Snorkeling
— | : © == Whale Watching
74 Manta Ray Charters

Dolphin Encounters
=" #1 Dive Boat in Kona

Includes... .

* All Snorkeling & Scuba l-.qu(Mt New 46’ Custom Designed Dive Boat
» Expert lnstroctors FastSmooth Ride » Fresh Water Showers/Restroom
» Continental Breakfast ‘_, Easy On/Off, Famiy Friendly, Snacks, Drinks
» Buffet Deli Lunch 7/ " New, Spacious, S0% Shaded Deck » Life Jackets
« Sunbathing e COAST GUARD INSPECTED & APPROVED

v

"\\
\. 1;.

1ahalna Prlnce-;-i

661-8397

\l

FAMILY RATES AVAILABLE ™~
BEGINNERS & EXPERIENCED WElCOME'

(808) 324- HONU( (4668)'



S-L/88 . Ultimate 'SNORKELING,

& Captain/Commando

& the Coral Cruisers;
Guaranteed Turtle Sightings”
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inflatable boat.

—— = s Lamal Express
=3 * West Mawi
Coastline Cruises

DIVl NG ADVENNRES
T'akzs /younduzm | -
,-"‘ Keep & close

P k == "_-(-" lookowt for a
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AAA Diving
‘Honolulu, Hawaii
808-221-8346

‘www.aaadiving.com



EXTENDED HORIZONS

-

808-667-06M

Maul, B laegest aquarium In Hawad, Leamn about end 309
our largest vistors, the humpbock whale, with Pactic Whaile
Foundation, This is where you take off for exciting water
3POMTS, snocked adventuses, and whalke watching tours
Harbor Shops iy sbsere M fun b
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DIVE

| ‘THE BEST SITES IN KONA!
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808-327-DIVE



Aboard SeaView Explorer we
get to great snorkeling sights fast,
and every scat has a view.

e Every seat is a
) o - ~ front row seat!
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Try SCUBA with the

Wisin | hour of fun, sole and ssciting inevackion in the
ywidmming pool, you will be ready %5 go on B superaised
Coeon Beoch Dive. Spoce s hmied 50 sign v s Advance!
Dady 9:00 am, 11:00, 2200 pm. $2000

Ocean Beach Dives
1 Mo suparvived dive lor thoss who hove compleled the
Discover Scuba Diving besson, or for certlied Divers. Enjuy o
colorhd Corol Reef Tow junt seps off e beoch. Sx diver
MOXATUM pee Guide,
Dody 9:00 am, 11:00, 200 ond 3:30 per. §79.00

Go Beyond Snorkeling

Net Roady for SCUBA — Try SNUBA
Mininwm 8 yoors oid. Includes of geor. lesson, lunch & cpon
Bor ofter the dwve. Rmservotoni requwed.

Scooter Dive
Travel farther ard 106 moro then ower with $ho 300 shwtde
liovels & & maximam 1poed of 2 1/2 meh with o minimen of
AD mirutes cf renning oo, $59.00 par person

To Reserve your Dive Call
Mavui Marriott

(808) 667-4608
or (808) 669-7751
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Maui Diamond i
“The Molokini boat that
everyone can enjoy”

¥ Scuba Diving - ¢tk

We take you on § compleiely

afferent Cives 42 MoK of

other favoriie dive sites

here 5 50 much to see and

cperience even 2 cives cant

Cover & aF,

¥ Introductory Scuba Diving

Ths 5 the Best pomibie tene 1O Nroduce Yoursel! 1o soube
aMing We uie the “FA DS Dncover SCuUba” coune 2o teath
you o you need 50 krow for your st dive ot Moloies, Ths s
the best place In the worid 10 begin your souba diving expen
ence. All equipment and Instruction Included

¥ Snorkeling

We provide all of the snocked / '
e you hit have & great /

e n e water

¥ Trip Includes

Connental Deeakiant, del Lnch and SO0, free use of com-
plete cive Yo ancd workeing egaipment

Don’t Forget - toweds, sundenses, cameras, suntan dotion and
your cortiication card

Call Maui Diamond I

“The Molokin boat that everyone can engoy”™
Maalaca Harbor, Sip #23

879-9119

Toll Frae 1-B88-477-5484
Custom 'S Private charters avsilable
R e ]

14 hour concelaton soauwred
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a b L SNORKEL » SNUBA'> SCUBA'

Onboard Maui'’s

Favorite Sailing Catamaran
Our Crew will make thix the highlight of your vacation!

Maul's #1 choice to Molokinl

242-0955
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aboard the

MAHANA NAI‘A
Full Day

Adventures
aboard Turtle with
Captain Woody

ulnMMdmy&.uddu.F_
experts to begimoers we can cuslomice o e for you,
Private chartess are oer specialty, keeping all cur charters
1o o SIX PASSENGER madmum.

See dolphins, swim with

turthes, explore Hawaii's ‘SA‘d\! P N
longest and healthicst Imdﬂm Digital
T Clnematogropher,
barrice rect. w20 of
diving “MW!

(Whale Watches Dec - Apeil
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Half-Day Excursion

5 AGEE Eadne Oues 10 yacrs of idind waciling diving om Mokt

Call 871-8636 (808)(874-1273

Family Owned and Operated ? Toll Free 1-800-833.6483
Afternoon Private Charters D T YRS PR pT R ——

24 hosss REQUIKED foe cancellatbon. Molshisi ! — All deatinathonn are weather permittiog

COME AS A COSTOMER. LEAVE AS A FRIEND!™ AP -~ O BNy

woosodera atd e dacOne e com




“What o great cruise! Your stoff was Run and very

informative. My family hod o groot Sme, thank youl”

Doren Dethabien Fhomnin, Aciz

Lleave the

crowds behingd!
» 320 custem cherter vessel
:‘l‘tw‘owm
6 divers
* Kena's #1 choice for more
1POCE per perion
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$=2"938-0405

www.lorpedolours.com  torpedo@konc.net



SNORKEL

OLOKG

x> - Tu/:ﬂe Town!

Experience a comfortabis &ruse sboard
Marfan—our 36° glassbottom boat

View the spectacular colors of
the underwater world

Eni -‘ : Maui's Best

njoy schools of tropical fish :

and coral formations Molokini v‘l“e!
([. UPGRADE TO OUR DELUXE TRIP:

Learn sbout Hawall's marine Broakfost * Ded Lunch * Open

e and Kona's lore Snorkeling « Fshing * Souba
Hourly departures ‘ Marine Specimen Show*

from Kasiua Pier. . W
Call regarding schedules -

Rates: $20 - Adults
$10 - Children under 12/under 5 free
Q Avadadle for special fnctions upon reQuest

Weob Sfe: home 1 .gte netikbee
E-mail: kbecSgle net
Tl (BOB) 3241749
Fax: (808) 3240413
= PO, Box 112 Holusloa, Hi 96725

www.reeftrekkers.com
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(808) 943-0588 879-4485
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SNORKEL

and Whale Watch Adventures
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) oo A&y Visitors Guide

to an Unforgettable Encounter

Dolphin Dlstoverles with Hawai'i’s Marine Life
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$45 kids under 12 with a difference...
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Service Dive Center ! |
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ree Transportation
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661-(REEF) 7333 Call Now:

1223 FRONT STREELT, LAHAINA
VISIT OUR AIR-CONDITIONED SHOP LOCATID ONE BLOCK SOUTH
OF LAMARIA CANMERY MALL MEXT TO MALA WHARF

(808) 67-DEEP
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396-9738

wivw.surfnsea.com

www. hawallanrafting.coin



Sota Dive the beautitd
wierm Dioe wirlers of Hawas
with Aaron's Divo Sheps
We offer Dy Boat Diwes olf
the Shores of Oahw Dive

MOLOKINI

& TU RTLE TOWN : CRVErTS, Caves. ong lava

Oes, Se0 rays, turtes

S 'k l / d ' OF ’ octopus, eefs,  Uoiphwos

norkel Adventure 7 on e g

of fsh. We provide a certifiod

dive guide and persanalrad

¢ 2 safo dve We lake care of all e delals and
ave 2 memcrable and ehillarsling axpanence

Not yet 8 Cortifiod Scuba Divet
Aaron's car lsach you how. We
offet (dasses from D  Scuda
Diving o o Instructor Lewed,
You can become a Certified PADI
Opan Water Scuta Ohver in 4 days
o st epiorg the excling ocean
below on a hall day tour with ore

Board an Ocean Raft

for the trip of a lifetime. Join a small S, "
] ' - Saorkabars ang riders are w
group of fellow rafters and experience an

unforgettable day. Discover a majestic
inaccessible part of Hawaii.

o .

-

- - J}"
Ss A
—
808.667.2191

Internet: hetprffuacsmund net/-ocrraftn
comuaedl ws at: oonvafov@moeui . net

OCEAN of FUN!
aboard the...

\ ,{.',_‘ :

242-0955

Toll Free 1. H77-TOPRIDN

www prbdealmianl com

£y of owr well Saingd instructors.
.
mto an oy D whole tenity B P

come 19 om In om any of our
Dot Dhes o1 0 reduced e
The Cousteau Dve Team, Tom
Sellack, Jorry Gascia, Yeu, and
Chet Black have all made dires
with us. Why con't you??

2 Jooations 10 scrve you, Vo Be PADI §

Cantore which offer Charters, All, Rentals, Repains,
Sales, Services & Classes. Come Dive Wilh Us

For Reservations &
Puformeation Cell

262-2333

802 Kai laltaa, Hi 96734
y. Pearl City, Hi 96782



Shallow Water Diving
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SNUBA BIG ISLAND, INC.
808-326-7446

Molokini

and Turtle Reef
Snorkel & Sail

aboard the

MAHANA NAI‘A

> HIGHLIGHTS
* 2 Snorkel Sights

* Underwater Cameras
Available

-+ Spertfishing While
Underway

* Extra wide Swim Stairs
» Sheltered Cabin
+ Shaded Deck Area

Half-Day Excursion

check-in ar 6:45am - depart 700 am, Maalaca Harbor Slip 147

Call 871-8636

Family Owned and Operated
Afternoon Private Charters

§ boar posce REQUURED &y camocliation. Solokien woathor permiting.

Snorkel at

| First time to advanced

” 1 9'\"

: /—‘,ld"*s..—»
Sea life abounds on

see dolphins: whales;daurtles and reef fish.
the Kona Coast

Pawai Bay.

we welcome

all abilities.

i
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e From Honokohau Marina

9:00 m or 1:30 pm
o
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