








By Helen Altann
seprRilleain T pirey

If all poes well, & Coconul
nd seientisl will be the
oud fether of a batch of
n zea furtles sometime
Angust,
Aboul 282 fortle epps 1e-
ntly  weng - transplanted
in nestd and an mcubator
the lsland from Franch
ipate - Shoals, one of the
tie’s brmdlug gronneda in
Pacifi,
The transfer Wwar-8 fricky
aepss, done here [or e
st time in gn attemp baoth
conseTve the valuahle rep-
les and to try and ralse
em economigally AR R
i of probeln, :
Gearge Balaz, University
I Hawall marine biclogist,
conducting  the experi-
pnt umder the Sea Granl
pgculiure. progiam at the
sweii Institute of Marine

nlngy.

THE 11.5, Buraau of sport
isheriea  and Wikdlile ap-
vl Balar's request for
sppn. Ther were collesl-
iy David L. (sen, assiat-
t managar for the Havwai-
n Istatids MNetional Hefuge,
He got them from Easl =~

He - gaid only thres fio'kies
ere layving -al the Hme, in
arly June, amd T took all
e clulehos of egos—mak-

gition, in whi I:I'l ‘r.ha:.rwﬂ'a
id,

Balaz pul 3 eges in an in-
whator just b zse what will
sppen.  The others aie in
ree nesting phig, about two
eel dmp at an igolated end
Coonnul Teied,

urile fesls hq'l::_n !.]_J_l_n_l
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He's Incubating a New Industry
cientist Seeks to Transplan’r Gi

NEW HOME — Turtle eggs laid on East lsland in the MNaticnal 'Wildlife
Refuge are placed in o new nesfing hole ot Coconut lslond in Kaneohe
Boy. —Photo by Lloyd Wetarai.

elegred Vo plis and pul the
eggs In Lhere mysell;" he
wukppec,

THE FEMALE turtle digs
A body pit with hier feonl abd
back fippers—ahoul gix feet
deep—and ‘nncn. . Bhe's -in
there uzsas. her hack l!lppers.
fo dfig a nost.

Ehe dropa her #pEs Hjm
ping=pong balla and” than
eovars Up the entire hole and
pals It down—leaving naturs
Lo tali;e care nI leT BERE.

“Trying 1o find un egg pit

is  extremely = difficult be-
canse she camo The
so wall,™ Dison-satd.

A Blar-Bulletin team visif-
ed the Coconut Tsland nesi-
ing site with Balay, Hsen
ahd  Eopens  Eridier. alsn
showed “uip toseo how the
epps . wern doing. Kridier is
the faderal witdlife admminis-
trator in Mawall, in charge
of 1h Felik e

Balaz horied & fempera-
fure probe-with onnsehlolof
egps in recordaday and night
temiperatures, He also has a

{ape recorder in oone gk

hem  with 8 microphone, He hopes
the firtlbs will make #ome
maise  seweral davs hefore

they hale,

“WHEN 1 HEAR tha
wlae, I'm going 1o gal sleep
ing  facilities out’ bere and
wail,” he sgid,
¢Eridler said there | sesnt
knowledge about the green
ged tiptle, although it is the
mast  [mportant species of

turtle In the world emnum
cally,

M0 nne has ever sean lh
uriles in the peridd froc
hirth in “platter sime’’ -
phoul one year old, he saig
Thizg- Iz the. so-called 1ot
year." |

“Whaere do Lhey go an
what do they feed on? @
nog raally knows.— ol nni
here, bk on @ workdwi
biasts," he said.

Ha gaid the projecl at 11
HINME should oontrbuf

smich praciical In.furmarliﬁ

ahmil the tierties,

BALAY T8 hopeful b
cantlms  about  predictin

reaulis, He' said survival)
pEEs in the neiursl nests
Iess than 60 per cent "
what we will pefIn 8
tra.napianung iz vet tm]
gpapy '

He must devise rations
raise the turiles. They 4
helieved o be earmlvar
tha first few months — @
mayhe for the fizst vear
and then are berbivorm
he zaid,

“That's whal thoy say
Marature) aml that's nol
Edwk af & lal," he comme

He sakd he hecame int
asied in sea furtles wh
Inoking up lterature abi
them Ine another warkee
the ipatitofe, “Instead
paAsing it on, 1 stard



| ducing into them 6700 gallons of

The
GReeN
sheet
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OEO SPONSORS SHRIMP FARM PROJECT

One man on campus has pollution
licked. This bold and daring scien-
tist actually utilizes the pollution!

Robert Cordover, graduate stu-
dent in uc:'naungmphy. ez il oA
very practical manner lor his extra-
ordinary research project on Shrimp
Farming,

The research is taking place on
Coconut Island. The sewage that
pours into Kancohe Bay—no doubt
dismaying many ecologists and
swimmers—happens also to produce
nutrient-rich water and algae: for
Bob Cordover to feed his shomp.

Cordover was awarded an Office
of Economic Opportunity govern-
ment grant for research in starting
& commercial shrimp industry for
:&Eﬂ?plu}-‘t‘.ﬂ people on Malokai and

L119

New Way Of Looking

Anything that's been done in
shrimp production before, Cordover
has abandoned or altered for an in-
novative, better, more economical
method.

For example, shrimp are normal-
ly raised in tubs. “The algas used
for their food is raised in batches
and fed to them in their tubs, This
takes at least six people washing
and feeding and pouring algae in
various containers at exactly right
timing—a few hours too late and the
algae loses its food valpe Ifs an
unreliable method,” Cordover says.

He found a way to turn all this
into an economical one-man opera-
tion by building big tanks and intro-

Kaneohe Bay water with the sew-
age omflow nutrients afready in it

Using various types of mesh, he
lets o algae, but keeps oul the fish
and evervthing else that eat either
algac or shrimp.

Algae goes through a whole gen-
eration in a day. So after about 10
days and 10 generations, the domi-
tant species will hold up and be-
come the food for the shrimp.
Cordover maintains 100,000 algae
cells per milliliter of water by con-
trofling the fow rate: slow enough
for the algae to reproduce itself, yet
fast enough to per nutrients needed
to mature the population.

“Shrimp grow so fast they out-
grow algac as food sometimes with-

in a week, and then need larger-
sized food,” Cordover explains.

He accomplished the manufacture
of larger pieces of algac for the
maturing shrimp through the use of
an old-fashioned farm cream separa-
Lor,

Outgrowing Algae
The algae-rich water is poured
into the cream separator, and the
water syphoned off, allowing the
algae to stick to plates, now of a
peanut-butter consistency. He
scrapes this off and freezes it to-
gether with a binder (such as agar).
Mow 1t i5-in sizeable chunks the
miture shrimp can eat.
From the small culture tank, the
Contineed on page 11 .. .
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- Shrimp
Project
v« Conld from ficst page

mature shrimp go into a huge tank
of 350 squarc fect. By ordinary
means, ong ¢ould keep only 350
shrimp in this space, bul Cordover
will take care of 50,000 shrimp here
by giving each one his own condomi-
nium apartment!

He has devised a seéries of small
vertical apartments, something like
bechives, so the space from bottom
to-top of the tank can be utilized.
With special pipes he contrals waler
flow and air flow, and the draining
oft of wasie material which sertles
on the bottom.

Help From Specialists

Cordover, in conceiving his re-
search project step by step, often
sceks a UH specialist for advice with
a particular problem. “Bob Grace of
the engineering department has
been great about helping work out
the many engmesring needs of anks
and water flow, Bob Makamura
and Cov Brooks in animal sciences
gave me information on shrimp so
we know now what a healthy shrimp
should be and what he should eat.
Georpge Ba experl in swine nu-
trition, is helping me understand
shrimp  nutrition.  Allen  Cartel,
peeanographer interested ino nutri-
ents, has added to our knowledge
of nutrients in algae.

World Inguiries
_ “MNow that news of this research
is getting around, [ receive inquiries
from all over the world. .. from
Indonesia, South America, French
Guinea, the South Pacific, and
many other places, If 1 control the
technology involved in this, 1 hope
| can see that it goes into projects
for the public good. We need to
make a contribution to other peo-
ples lves,”

Cordover is training ong man
from Molokai and one from Maui,
and they in turn will take the knowl-
edpe to their islands for the start of

a shrimp industry there,
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Baby Turtles Are
HIMB Lunch Guests

University of Hawaii marine biologist
George Balazs 1s currently emgaged in a
pilot study to evaluate the feasibility
of rearing the green sea turtle (Chelo-
wta mydae) on a commercial scale. The
study, which is being conducted at the
Hawaii Inmstitute of Marine Biology, was
initiated earlier this year after Balazs
and several colleagues noticed the sur-
prising lack of information regarding
the management and nutritional require-
ments of the animals.

This project, which is primarily a
nutrition study, has an interesting
history begimning with the transplanting
of three nests of eggs from East Island
in the French Frigate Shoals to the HIMB
on Coconut Island. A microphone and tem-
perature probe were buried in the single
fertile nest. Although the normal hatch-
ing time is 55-60 days, definite noises
were not detected umtil Day 72. Between
Day 72 and Day 83 it was found that the
level of activity in the nest was di-
rectly related to the amount of noise
generated by jet alreraft stationed at
the nearby Kaneohe Marine Corps Alr Sta-
tion. On the evening of Day 83 the via-
ble nest was completely excavated to re-
veal 6 live turtles and 72 whatched
eggs. An examination of these eggs
showed dead embryos ranging from no de-
velopment to ready-to-hatch. No single
high-fatality age was apparent.

According to some sources, as many as
50% of sea turtle eggs must hatch before
any of the turtles can reach the sur-
face, because digging out of the nest
requires a team effort of the hatchlings
However, in Balazs' experiment, less
than 10% of the eggs hatched. Balazs
suggests that the high mortality of em-
bryomic turtles may have been produced
by the noise of the Kaneche jets, but at
this peoint there are many possible
causes, 50 that such a conclusion would
be premature,

The sea turtle eggs were collected by
David L. Olsen, assistant manager for
the Hawaiian Islands National Refuge,
with the aid of Eugene Kridler, Kridler
iz the Bureau of Sport Fisheries and
Wildlife administrator in Hawaii.

Balazs' mnutrition experiments are
currently progressing with more than one
hundred young turtles, secured from the
Leeward Islands with the permission of
the Bureau and the efforts of the U.5.
Coast Guard.

The turtles are divided into groups
and fed highly regulated diets. The for-
mulas vary in their amount of protein,
calcium, phosphorus, and other ingredi-
ents. The growth rates of each group are
charted and compared with the other
groups. Several University nutritionists
are acting as advisors to the study.

Although 1little is known about a
green sea turtle's first year of life,
some biologists have suggested that the
animals arve entirely carnivorous durinpg
this period. Balazs has found that some
of his turtles are thriving on strict
vegetarian diets, as well as diets com-
posed of by-products from the meat and
fish industries.

The data that are expected to be pro-
duced from this study, coupled with the
arrival of data on turtle behavior anc
physiology from concurrent studies,
could lead to the artificial stimulatior
of egg production and breeding as is
currently being done with poultry.
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WW—EIH Balazs examines
.o new batch of sea turtle hdi:hlﬁng: brought in
from French Frigate Shoals for rearing ot Coco-

conut Island —Phete by Warren Roll.

Men., Sept, 11, 1972

Noise Could Ham

By Robert Barr
Associuteid Pross Writer

Univerzity of Hawall ms-
rine. hiologist Genrge Balezs
gavs he's pizled, buf up-

daunied, after hatching only
pight groen aaaturﬂmmm

tn ‘hateh. P
“One would think they
would &l be in SAIME

of |'rl;|f. all along the way.

HWhat really  bewllders
me is that some who were
rveady to hateh didn’t try to
peck out,”

THE COASRT GUARD
CEmME h thn rﬁua. huww-

grounds, ad Balazs 18 pro-
ceeding  with  his experi-
meents on whet the young
turties aal.

iz research aime to open
the way [or comimercisl
ralging of the tasty turtles.
Thers are plans to transfer
more clifches of eggs to Co-
comyl Island wtmﬂaﬁ

Balazs smid the
ment of the eges might have
been hampered during the
five davs It fook to mowve
them to Honolaln. He said
future nests will be moved in
ome dav, and will be trans-

oy

the jets at Kaneok
said of hizs unhat
He seid be can
link, but "the
atarted Idcking
bheat the bami™
military jets flew
Balazs planl

phones in each né
tor the turties' der

THE HATCHI
weighing one 9
measuring twa i
—have moved int
TS tnl:-n:atix

contral gro
milas Hng
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Secret Base Lets
Turtle Out of Bag

Helen Altann
wllpdn W eleer

A highly secret L5 Alr
Force migsile base on Can-
ton Island hes-lifted its

ap visitors for g He-
vwail restdent Interested, mot
in missile operations, tutl in
marine turiles.

Gecrge H, Balezs, maring
biokogist at the University of
mﬂmﬂfa Institate ufdhlma

EY, Sjrent L days on
the remote ia]a:gn in Febru-
ary with special permission
from &he Air Foree Space
and Mizzile Teat Certear
{SAMTEC],

Canton 1z the largest of the
Fheenix $2lands it the Can-
tral Pacifie, ahout 1900
miles southwest of Hawall
M i5 closed to the press:

Al thet can be said shoost
what Canton = used for is
Ahat it in&mﬂgﬂﬂﬂ area for
‘Departm pfensse ro-
search and ent of
‘missile lsunchers” " Balazs

, moting that this was the

deseriphion ghan to

HE I8 MORE concermed

with the use of the island as
g turtle nesting site — a fact
which he =8id has heen
koown by -the miliary bat
ool by the scientific com-
mully.
Ha gaid he found evidence
of ““dfairly larpe aumber of
animals™ ‘&t Canton and con-
chuded:

“*Tha sfze af fhe total nest-
ing popalation in the Phoe-

iy Tslande coald well catstd-
et Ll 8t found in any
Central aF th Pacitie ia-
fand group due to exploita-
tlom of the respurce in the in-
hatited loastions,"

Balaze safd he leasned af
the Cantah turtles lagt yesr
in o roundaboust wey,

He recelved a telephone
call from &2 man an Canton
following a Ster-Bullelin ar-
ticle aboumt hiz work with

o
g
*-..w:.yumm

ITRITAL .'.r ":I_"‘_"
A e
[

green seq furtles ak Coconut
Igland in Keneohe Bay.

The meo explained that
someome had sent himthe
newspaper, He said he had
#pme baby turtles and ome
was fick and he wanied 10
know what 1o do abouk k.

BALAZS SAID he started
o Lell theé man what he
[ try and then “sllof 8
udden T realized i he's got
baby turtles, there's gol ta

ge snme- nesting, ™
He began guestioning the
man  wha ltl%li bl turties
mast on the island and he
gaw hundreds go ashore onl
G prih i

gome of the beaches last Mo-
viErher,
of

"I wae In a slale
shock,” Balazs said. “I kind
of pride om - my
Encwledge of where (irties
are In the Packfie,™

He aaid he started
through library files, *
daing an extensive review of
the litergtore, it seemed
clear thai the selentific ‘tur-
te' communlly had po data
or Information or was even
aware of the presence of
these turtes." he said,

"OF I:‘{JiT.;REE, il’s wery
Imporiant sudy all exist-
Ing ‘sen furtle eolondes -he-
cattse of thelr: generally en-
dantered state throoghout
the world." he emphasizad,

He drafted & ressarch pro-
posial stressing the impart-
ance of his- going fo Capton £
to survey the turile populs-
Hon and after aboul two
months of corre
received permission,

His trip wes funded by the
University bul be said “the
petonne]l on Canton greally
;gﬂiﬁted e wherever poggi-

E-“

In Izct; he said he was
amsazed st the military in-
terest in conservation and
the eivironment on Canfon
after the Alr Porde degiron-
ton'on Eniweiok.

*They lecture people (oo
trectors going there) on how
to act — not to towch the turs
tles and mt 1o fool around
with the birds, If they break
gny regulations, they
booted cut Immediztaly,”

suld, '

“"EVERY SECOND wesk
they show a A-minute ecols-
gy movie made for thet srea
| Bbout presemug theturl.lu_%
and the hirds,™

Balazs was iofrigued with '
Canton, which he said he
knew prectieally  opthing
ahout when he got the cell
from there, *I ram fo 8 map
and Tooked it upi™

And he was snprised and
impressed with the amount
of turtle nesting ackivity at
o locations which he spoi-

RARE SIGHT — A colony of nesting

viously unknown to scientists — he

nlece all year around ona
low key leval,”

B:alam sald he did a Tot of
night work on Canton be-

cause it was so hot during

the day.

ONE NIGHT when he was
an the baach, two lurlles
Joined hm Lo mat
"l‘t was a sight to see a

fed.

Be said il sppears that |
seasonal QLEETS
l.'FJ-i

350-pound man
Ing up there z
hnle ~ kind of
gee her strug
Iand when &b
fiying through 1
sotls of grac
sald, |
Balazs clted
reasons for the
gance of infort



_ A marine hii:lng_isl holds one species of sea fu r-
+ «He being roised at the Howaiion labaratery, It
‘%qﬂ"" thirteen months of age.
E-

S T

-~ From the Sea

=Phe domestication: of plants
anb-animals (agriculture) has
hid far reaching effecls oo
man's development. Bul this
prectice has been limiled Lo
the land.
wediedhe post It Bas becn Lo
diffbeult toe domesticale marineg
nts &nd amimals. Bl some
noings am mow  being

These allempts at squacul:
fure promise 3 breakihromgh
gn food  production that oouwld
Al spbve the protein nesds. of
the workl, At 3 time when 1t i
el
Aquacullure s the rearing
o temding of aquEtie animals
i all type of wabter. Maricul-
furg, refers specifically to the
gl of S0 waler,
«Many kinds of sea erealured
have s preat polential of be-
caming aquacullure stock. Hud
problems exist in the domesti-
cuibon o amy  apuatie  organ-

First, H must b delermined
il il is possible e rai=e e par
ficular plant or amimal aslor
captralled  eonditioms.  “hen
work, s he done onoesch
Bnage: of the life cycle in & k-
BrRLOTY.

after =uch problems
vebeen solved can the poo-
& leasibility of commer-

1 production be determined.

Lo editors - altending The
M] Pineapple  Cooking

had am opportunity of
ng &, marine laboratory
. Coconit Istand in Hawail,
K js operatld joiatly by tee
University of Hawidl anid Unk
i;p'ul.ar' af Califirmi,
o Production of the Malaysian
prawn 15 the mist importand
g e projects being carried
gl Al thee present time, These
pimals create particalar €ifi-
culty  boecanse  they  require
both salt and fresh water at

© different stages of thelr life

{ther problems in raisimg
the prawns isclude preparing
o Tl Cthal B8 atlraclive as)
weil as puiritious. Further |
mast hobd Logether in the wa-
ter long enmagh for the ani-
ks 1o find apd manipalate #
while feeding. |

Raising sea turthes is anoth-
or of the pmjets bing car-
ried out on the kland. Twe of
the five spocks — Hawksbllk
and Greon — abe being Erowm

In gdditéon to baing abla
raise  the turtles from
muarine Mologists hope to leam
mae- whaul these valnabde
endangered species, Onoe
comiplished, they bope io raise
the animals e food, 8
e s
The growing of cctopi 13 ks,
bwing accomplished al the b
oratory. Althoigh mutmutli
in'the 105, nciopus is
polein, low fab aml carbes
bydrate fond, Virualky the ens
thie heast 5 adible,

The oclopus  comverls ihﬁ{
fnodl with far gpreater efficien-
cy. tham any odher animal
known ta man. It aLr:umma'l:eq

@ pueril ol Flesh for aboutl Dae
poimd of whal il consames,

With proper feeding an octe-
pus of about thres to
patmids can be produced in six
minths. They cun be ralsed n
a limited amount of space. |

According teo D John E‘.
Bardach. Diretor of the: Ha-
waii Institute of Murine Biale-
oy, aguacuture many not be sl
prime solution to man's  Foed
prablems But i could lelp,

The anmisl fish caleh s
meTessing — the sea has natu
ral limitatbans — 1t 1= virtuiy
imposstble bt eeommlcally
harvest  plamkion  for hummq
Gamsnyplion,

D Bardach sees Lullnlahugi
arjuatie animals &5 an jmpor-
tun protein source for the ind
ereasing dietary nesds of the
wordd, J

I
|
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yetter watch out
or this bug will get

vour banana tree

Quick.
hﬂhmamhmmmmm
Mﬂmmmmm
Have the smooth green leaves been eut into
strips? Do mntﬁwe nmﬁtﬂ&&h&mlﬁnd
pale green o ﬂurﬂwithptw-
mwhtemundﬂn[h:mﬂy

IF mmm-rgmmm;mrnr
i oway, and the Department of A

ture here has issued ldurtuniug

T el 5 .

Thli-ﬁﬂhﬂhq:hn&ﬂn
Hawkshill turtles are al-
¥ on the U.5. Endan-
.Funﬂ Species List. The

acific Green Turtle's
& nks are dapleteﬁ :m!
v eontinue to decline at

& rate that js worrisome.

’I'III: BAD BTATUS of
S e
hearing on proposed

totry and
eage harves prumru
?ﬂ!lﬂﬁﬂ

ring
+ the Stale Division of
and ‘Game, and wﬂl
8l T pom in the
h floar conference
of the Bishop Mu-

+

] 1 .
- The proposed regula-
&wlmuh

Ban the sole of turtles
]:ﬂ'tnnf!:urﬂﬂ

® Allow lshermen fo
captore green soa tortles
for home consumption, but
anly i the upper shell of

ters around the eight ma
jor Islands of Hawaii,

& Reqguire fishermen to

ﬁwaacmm h&maﬁtﬂng
® Ban t.-amurlnl Green
Turtles with neis

Interest !.n the steady
trend toward extinetion of

marine turties in the
e was kindled enr} hﬁw‘{-

y:nr when Geor, H B-ul-
azs of the Hawa
of ]hrlne Bmlugr puh—

%41 per on their gta-
tus jn he Elepaia, the
journal of the Hawsil Au-
dubon Sociely

Balazs also E.p-emawuﬂ

the turtle measures :a yweeks in field research on

nesting habits of the
mn Turtle thiz summear
t French Shoals,
riof the Hawallan archi-
Agn o the northwest of
ahu that falls within the
gilan Islands National
Wildlife Refuge.

PRACTICALLY gll of
fewer than 1,100 Green
& that sccount for its

population in the
return to pesting

a at French anaﬂte

'w""‘ﬁ’“‘ et i

A stuffed Pacific Green turtle for sle in W

the Bishap Huuum'
fessional staff have
#tepe I;b mi‘u hmwn Iﬂ

z i} Etatu H.:p

lﬂhﬁmmﬂt the
way elp protec
Gresn . Chong's bill
to releage m or tha
accumulation of hard da
an the Green Turtle 5w
ote- more Peading in the

- State Senate before pas

Eige.
clts 300 reiod disset o)
A &

th!:].[‘ cammereial explofts-
tion, according to Balazs.

The Green and the Hawlke-

kil both make for good sat-

1'115. and th’E ﬁf e

latter 1s prized {or

jewelry ma ;

THE LEATHERBACK is
reportedl ul:u:lal.l-l.l;ll:r'll1
but there is mar-
ket for iu em and ex-
tragled oils, Balazs said.

Lmﬂﬁrtbnl:mmng
ha‘qnhas are largely ex-

ploited by man. o
Balazs seid the Leather-

back may be the mrlﬂ'i
largest living reptile, with
BT eSS

ing seven fee 3“3-

L]




- Mﬂr ‘Weeanciooy, Betoder 3, 1572

? Here in Hawaii

 Last Outpost for
the Green Turtle

- Hawallmm'hahlnhﬂu
g the CTEEN. 508
hu'ﬂe colony in the warld

Esh=nirdsn atnEanl

y Sa ;
— ""—"H'I-liﬂ—'ﬂahuth' shivisi

!';'I'H_unﬂlnm
StarBullodin Writar
lﬂl the 1 NEH
lnlllut ﬁ EIGA.TE
*of green mtulthﬂinm ;;.5”""4%5 =

United States — and the
respongibility of gafe-
g it, savs George

. Balazs, 'IIniwmt:.r of

that can be protected and
managed under a single
government’s jurisdie

at both the feeding and

breeding grounds, he

Balazs, of the Hawali In-
stitute of Marine Biclogy,
hag done extensive re-

arath:mmarn{altnﬂh

Poitation. $5,001.)

Takatn =aid the -
THE BTATE Division of tion will he presented to
Fish and now pro-  the Animal Speeles Adwvi-
poses such a r&gulauun sory Commission at a
Puhlie mesting Ocd. 12 on Kauai,
Slaj:-t. 21 and ihe:dnds‘:m is  Then it must goto the State
con-  Board of and Natural

cemlng the measure Resourcesfor approval.

chief, gnid he has
recei
amuunl.f' of tﬂt;mimnn:.r. L

mostly fa regu- 53

Tation. ynemg The regulation would

The opponents primarily prohibit the sale of any

or Nov, B meeting, Takata

ved a “mountainoug: a:ahme‘:ﬂuratluﬂut.m

leatherhack, hawkshill or
Ereen sea turtles or
arts of them — thus -
turtle steaks from
rostanrant menus and ose
of turtles for curio and joa-
elry llems.

Green sen turtles could
ba taken for home con-
gumption if their upper

length was 38 inches
or more. But use of nets to
E:fﬂm turtles would be

Violations wnuklheﬁ _|_;_nr

Ishable with a fine of

¥s.

BALAZS explaing in hlu
lestimony on the
tiom that the hawlkshill &
leatherback turtles are nn

Eﬂ ag a4 P’E‘-Ed" EIJI'DIIE]I
mﬁe the “%
Says
sita laft for Hhﬂ':ﬁﬂugm
sea tortles ig
ﬂ to ﬂli].ﬂlh tltl'hwt 480
8 west-northwest of
Huonaolulu,
In recent studies of the
nesting areas, he found the
hn'ﬂe ation to
t‘ 1.1 said this
II‘BEI] al
1ﬂﬂ¢ahmatem placed
the population hutmn
2600t 5,200,
U.5, Fish and Wildllfe
personne]

YIT CAN therofore ba
eoncluded that French.
Frigate

Shoals is the only |

HAWAIAR

et French Fri

“chick" in the
cial exploitation 1s most
defind in an insecure
position.”

wﬂﬁ”ﬁjh“?d flax.
ge" increases
in pounds of turtle caught
over the past 10 vears fo
the inerease in tourism,
with the incentive eoming
m;m restaurants snd ho-

"IF"I'HI.'?r i5 the case, i
follows that
"m Erﬂ_
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Tonir pm'tim:pﬁnm bake - time out for
a letourely Lwich on BIMB Ilaom.

Tour members and HIMB peracmnel gain in-
gight on turtle research from . Balase.



no. cammEmuni f

by Linda Evans ®anas

The atmosphere was tense and hushed. Many
neople stood at the back of the room as if
afraid to come forward to take a seat, yet
all were there to witness or vaice opinions
at the public hearing on Regulation 36 which
iz aimed at protecting the marine turtles in
Hawaii.

The requlation would prohibit the sale of
turtles or turtle products taken in Hawaiian
waters. It would permit the taking of tur-
tles for home consumption but a free permit
would be required and nets would not be al-
Towed because of the possibility of drowning
turtles under the allowed 36 inch carapace
{shel11} length.

The meeting took place Friday, Sept. 21,
7:30pm, at the Bishop Museum with some 100
neaple attending.

Prepared testimony was given hy many scien-
tists and concerned persons, among them was
Georne H. Balazs, Jr, Marine Biologist at
Hawaii Institute of Marine Riology at Coconut
1sland, BGalazs has been studying population,
breeding and nesting habits, and nutritional
aspects of marine turtles in Hawaii for the
past two years. !e recently conducted a two
month turtle study at French Frigate Shoals
in the Hawaiian Islands National Wildlife Re-
fuge 480 miles northwest of QJahu.

Balazs stated that of the three types of
marine turtle found in Hawaii, two are on the
endangered species 1ist (hawksbill and leather
back) and one (oreen) is officially listed as
“depleted”. He further stated that Hawaii
‘has the largest remaining green turtle colony

Ty i Ty H .- - 2 ) -
= o J 3 - 5 B -
it T h G T o Sy P

The turtie being marked is part of an experiment to stedy thelr

Proposal to save our turtles

fues., mu.i?mnui __1

in the U.S. but no laws presently exist h
to protect or perpetuate marine turtles i
the major islands. Hawaii's turtles seem
destined to become rare or extinct 1f tha
present trends continue.

According to Balazs, there is a direct
relation between the rise in tourism and
nounds of turtle taken commercially in th
nast 10 years. A Tow of 380 1bs. was rep
ed in 1963, but this figure rose to 23,58
]bs. in 1972 and is already reported at

4,900 1bs. for the first six months of 1
year.

mgny divers testified in favor of the 1
lation because of the declining numbers ¢
turtles they have seen in recent years.
Others in favor were zoologists, marine |
loqists, oceanographers, and a former tu)
hunter from Maui who sent a sympathetic |
timony to be read at the hearing,

Many people otherwise favoring the reg
ylation wanted the section prohibiting ne
to be chanoed, They stated that this wo
make the taking of turtle for home consu
tion too restrictive.

Several people felt that the size rest
tion an turtles for personal consumption
should be lower than the proposed 306 inc
unper shell length. [lowever, 1t was pail
gut that this length was selected becaus
available information indicates that gre
turtles become sexually mature at a shel
Tength of between 33 to 36 inches. The
agsed size would therefore allow individ
the opportunity to reproduce at least on
before being subjected to hunting by man

According to itichio Takata, Fish and &
director, written testimony on Requlatio
will be accepted until Oct. 6. He urged
aver, that this be received by Friday, 0
because the sixth falls on a Saturday.
sons interested in expressing pros, cons
possible changes in the regulation may w
to Michio Takata, Director Hawaii State
and Game Division, 1170 Punchbowl S5t., F
Hi. 96813.
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Protecting Hawaiion Sea Turd

THE STATE of Hawaii, Depart-
ment of Land and Natural Resources
uﬁs:%t:]y “m.“i'i”"“'ﬁ ruglﬂartt:nn
whig provide partial protection
for ses turfles found in thuh'Trt:dters
sUrrounding our major inha A~
lands. As no laws have ever existed
to ensure the continued survival of
these unique salt water reptiles
(other than outlawing firearms for
h'mllh:? and prohibiting the zale of
speared animals) the propesed regu-
Iation represents a sound move

i be carried out with all
dive haste.

Although the plight of sea turtles
has been widely recognized in other
ereas of the warld, a concern for
has been very slow in coming. Of the
five major of aea turtles which
exist today, are officially listed
o5 endangered species thawkshill
leatherback and Atfantic ridies) and
their continued sorvival is question-
ahle,

The only sea turtle of any conse-
quence to the Hawalian Archipelagn
is the green turtle. Because large de-
clines continue to scear in green tur-
tle colonies throughout the world,
this turthe is officially lsted as being
depleted.

these animals In Hawaiian waters

FOR CENTURIES green turtles
have been a valushle source of pro-
tein for native peoples at numerous
locations in both the Atlantic and
Pacific Oceans. As with other onee
ahundant wildlife, pressures from
man have reduced numbers, This
has been brought about, for the most
part, by the ereation of new markets
which have provided the Incontive
ﬁcl‘r-n relentless commercial explolta-
Linn. "

Although the green turtle is not yet
considered endangered, the outlook
does not seem encouraging, Inereas-
ing commerce and the BECOMEAYINgG
}mlmlarhatinn of lirtle products

steak, soup, jewelry, laather and
cosmetics) can only mean further
decimation. It is unfortunate that &

philosophy exists which tends to

allow serious concern ahout the fu-
ture of a species only after drastic
declines have occurred and the anl-
mal qualifies ag being endangered.
If the eriteria for giving protection
is to prove in no uncertain terms
that a pug:rl:rlan is overexploited
with num and habitat seriously
reduced, it will then be next to

impossible to save many commer-

eially sought after species in thelir
natural envirohment. In the case of
along ru.nfe migrant animal with a
complex life cvele suech 85 our
Hawaiian green turtle, it may he

m .sa.rﬁ ibem at-all, even

ong in 2008,
PROTECTIVE measures such as

By George H.
ELWEHHHEE:}W

mereial and private, should have
been apparent. Hawaii's rapidly
growing resident and tourist
tion has long been predicted.
Increasing interests in water ae
tivities with accompanying use of
SCUBA, fast hoats, and efficiant
spear guns and nets have all peted
to place man in a position eloser to
the green turtle. As more tourists
visited our Islands, a greater de-
mand was created for exotic foods
not normally obtained in their own
home towns, Green turtle steak fill-
ed the menu nicely and was psycho
lagically acmu le because of il
being described as tas like veal,
It may have been too to expact
the average tourist to be aware of
the sea furtle's plight and refuse to
order this dish. It may have alsg
been unrealistic to expect the part-
time fisherman to resist the high
frh:e! offered by restaurants for sen

Even if the increasing demand
with accompanying incentive for
greater o itatioh were oot easily
recognized, the fate of other similar
groco turtle colonies which have
been overexploited at other locations
should have been readily seen. It is
unfortunate that man is not vet wise
enough to learn from the mistakes of
others, It is even more unfortunate,
in our own patrficalar case, for the
Hawaiisn gresn furtle.

ALL EVIDENCE presently avail-
able, and it is considerable, tallg us
that our green tinrtle eolony 5::5 hesn
overexploited. Consider & few of the
facts brought out at recent public
hearings:

1, State Fish and Game records
show thit the reported eommereial
turthe catch has rison over the past
10 vears from 380 pounds in 1063 to a
record 25,583 pounds in 1972, For the
first six months of 1973, 14 486
pounds were reported.

It should bhe stressed that this only
reprizents the reported commereial
catch and that the actual commer-
clal cateh has long been thought to
be many times larger.

icions were confirmed at the
Kauai ¢ hearing (Dee, 6 where
individuals stated, in a feeble at-
tempt to show that turtles are ztill
ahundant, thal they had taken hun-
dreds of turties during the past few
¥ears. Fish and Game records show
that absolutely no reports wers filed
from Katai from 1957 through 1989
and that for the years 1970, 1971 and
1972 only several hundred pounds
were reported for each year. No re-
ports have been submitted for the
first slx months-of 1973,

BE sxtremely nalve to
think that thoon Rundeade ~F bt

u:fr' .ﬁ.reil:ll:u[:qr:. wn ay
f:m o, adequatel
ﬁ ﬁi‘umﬂﬁm’ “I:I:;h! 3
ara ng are
mﬁﬂ sea turtle Indust
certain to go an eymically |
axhaustion its sources of sy

L In the entire Hawsiiar

ago only one

tle neﬂ};g ares exist

small zand Islets at Frene
{180 miles northwes:

lulu} account for 85 per o

nesting activity now taki
thmuggaut the chain,

In years past turtles we
to reproduce at geveral Lo
each major island, On the |
Lanai and Kaoasi evidencs
suggests that large num
came ashore to lay eges d
15205, Today a report of es
fll} nesting turtle on ar

nhkabited islands would |
BCUTTEnce,

3. During Fune and July
sive study of the Frengk
Ehoals breeding population
gome very sobering facts.
nesting females were foi
using the entire grea. ¥
value as a base and ass
equal sex ratio, a three-va
ing eyele and a Hhm-aIl b1

dition for missed animal
breeding population of I
1,104 indi als was caley
few animals are a
Frigale Shoals that one w
we have not alre fallen |
minimtm level needed for 5

4. The 1.8, Fish and Wild

imne wﬁhﬂ' -h.lf‘nga:g E
rene i

periodically conducted gres
research at this locatlon si
Resulis of their work hawe
sively shown that membe
brecding population are t
same animals thet oceur ar
major inhabited |slands wh
are unprotected and over
for the greater portion of the

FORTUNATELY there
pears to be much support
tecting Hawalian sea
all that was needod was
awareness of the animal's pl

Perhaps all that was nesd
pathlic awareness of how sn
cial interest groups can ove
for their own personal ,
regoures that righ be

the penple in comman,

Hopefully the partial pr
that will be given to our ea
be adequate and soon en
coming to permit regrovith,
cally s E. it makes g
to call a complete morata
the taking of ail turties. P

orwanlrbmed roak e smaaad o T



2 Mine large greéen ses
turtles: were tagped and
released on the Windward
shore last week by the
University of Hawaii and
Sex Life Park, as part of
joint study of the animals’
bréeding and mipratory
habits.

Details of the sindy
weng worked out this week
between Dv.  Edward
Shallenberger, vies
president of Sea Life Park
and George Balass, Junios
Marine Biologst at 'H'ml1

T iy

Hawali Institute of Marins
Biology af Coconut Tstand,

Approximately
fifteen turtles remaln at
Sea Life Park, five at the
feeding pool, three In the
Hawaiian Hoef Tank and
another seven in the turtle
pond nearby,

Green  gea  fustles
have been found In excess
of 4 pounds and can lay

up to 200 epg per vear.
The Univemity of Haowaii

amd Sea Life Park are using
recently  developed

incubation techniques bo
attemnpl to produce live
offepring.  Mosmally, the
animals bury their egg in
about 30 inches of sund
and hatchlings appear in
43 to 65 doys, deponding

upon temperatures of the
sund,

In the five yoars the
tartles have bean axhibited
at Ses Life Park, all have
survived captivity in pood
health; - however, o live
young have ever been
produced at the park,

Sea Turtles tagged,
released off WW shore

Protective legslation
is now under consideration
by the state Department
of Land and Mators]
Eesources  which would
place. stronger - controls on
the capturing of green sed
turtles, &= their nomber s
being rapidly depleted,

Persons  capturing
any of the tagged grecn
giants” should notify the
Coconut  Island  Facility,
Complete  Information is
printed on each tag.

P
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Dl Geie Tl Some readers might ask why
: Hawallan gourmets shouldn’t enjoy
B turtle declicacies until the supply of
o Gl animals runs out,

: _ _ CEThL . First of all, turtlés convert
: B : i . microscopic plant life {on which they
: e M2y -3 . Ieed) inlo edible protein in the form
, ek bRl i il oo oo o080 Their flesh. In abundant supply,
O R A s bl e s T T they ean provide an important part of
= 2 _ ' the diet of poor islanders who cateh
rC) -+ them in numbers which would not

o

: ' W= q‘h‘, U ordinarily cause significant
o rhagg R g _5' ..~ Ppopulation decline, Turtles are also
FLaah L ?)A p pﬁirt of the oceanic food chain, ,aruaili
3 : - N their excrement i5 a source o
Bt z , E Illitlﬂgﬁss _ mourishment for other marine life.
g ! : Finally, there is safety and
3 ! stability In nature's diversity. The

Sﬂllﬂ _! more species there are, the more

L. - chanmce that some of them are

Lheda—

. e e | S TS ::i‘esistant to h:ighl;.[rdcnntaéfﬂi nkl.;é

o LN - - diseases which could rage unchec

Ty ;!3 d Aﬂﬁ ?jf S:;H;!;wr P :ﬂ:tmugh a single specius?:uﬁ animal.
| et =i szt I ated  Those whe wish to continue
i R i R M _ . .'depradation of the green sea lurtla
G i | Hawaiians may shortly have to - defend their position with arguments
i@ forego such tradilional delicaties as typical of hunters selfishly reluctant
" )~ turtle steak and turtle soup. T surrender the chase, however

s

o

‘depleted their quarry is. They point

1:u;1{r that tha qt:ﬂl;n::l:%'r of I.I.Jr!llzgﬁ|l in

Hawaiisn waters has increased over

.the past few years. But they neglect
“:to say the average aze of the turtles

A 11 One person who would be de-
dE e el lighted at this hopefully temporary
SRR e o 3 ban s University ef Hawall maerine

biologist George H. Balzzs. He con-

ot
3«2 tends that the largest and only major ibeing seized is now below that of
a7 green sea turtle colony under United 'sexual maturity. No one mentions
e ,.1*; States jurisdietlon is in danger of - that exlinction eof previous marine
wE -  being wiped out by man's exploitation. " species has typically been procedad
o -2 Palazs is referring to the nesting sites hpal:lucreuaed jfI:Flatrzlle::l'::. due hf a final
A 1 at French Frignte_i Shoauls, small flurry of intensive fishing.

o B ﬁ;‘:‘fs iiiaulherﬂf;:m ﬂrmﬂgmﬂ . Others argue that we don't have to
st g o e R Honoluln, While that area is nrotacted ‘worry about extinetion of the wild sea
'jas a national 'wildlife refuge, the .___tur_tlealbedcausat_mﬁn Debardin T3
oy turtle's feeding grounds in waters off E.?J.ﬂ:l t; Lgm? 'm.!!'&' !:[-en I.H%‘ o
| the major Hawaiian islands are not. Sttt ol 4L

S0 o SERVE Tortles have been slaughtered there N s Pd':'“ﬂ_ ST
£ 0T indiseriminately by Mawalisns and because of the ifficulties
A T tourists who value the reptiles for y - oxperlenced in re-creating natural

oSy their meat and shells, Fah;at;. . Ehrenteld arom
PRt T e e r. Dav . Ehren professor
ST O 4 thf‘?}”“ ﬁ”“%ﬁﬂ?ﬁé’ﬂ“ﬂ?”ﬁﬁfﬁ lnf biological sciences aLrCﬂlumI:_ria
R N Frigate Shoals has drop Frtin University, points out that wild
1 P approximately 3,800 in 1968 to less ° Eurﬂea—eac!_mfw!nuh can weigh 230
o v thapn 1100 ey, & Tilbar vk Ibs. at maturity — need an enormous
e A oht ﬁ[maﬂ ba Euw enough to doom . amount of room, which would create
thegmlnnr. ! severe space problems for any facility.

Crowding the turtles together in great

Balazs would like to see a .. Jnumbers would precipitate disease
- moratorium imposed on the taking of ‘and foree the farmers to substitute
Tt these giant green sea turiles untll fish feed for marine vegetation. This
h s r world population is restored toa . - Jatter action would nullify for ‘man
X healthy, stabilized level. Their i the nutritional advantage he receives
.o i1 mumbers have declined from more ifrom the turfle's eonversion of water
°§ than a million to less than 400,000 plants to edible protein.
) Sver;the past pemtury, B Ehrenfeld says raising wild turtles
e He considers the moratorium “laway from their nesting beaches could
-4 polticelly unrealistic for the: {contribute to thelr demise, since
3 .3 Hawalian State Legislature, but the’ 4 selentists doubt the animals could find
=4 w4 ban will Hmhﬁh]!l‘f be imposed ‘their way back to breed if they did
% -4 anyway. Tta In:.ErmrtEepartment is ‘not hatch at their natural site.
-f proposing to place the green sea, T : 2
] furﬁgiuu the endangered species list! chal:ge hlﬁlm;:;]anﬁﬁt u:ganti rlljﬁ
=i under a new tough federal law that population * throuzh farming s to
e inaly bar e Miky org establish nonprofif ranches at nesting
et E?IE of ;ha creatures in thﬁ hnttn:l beaches which already suppori
%1 Slates for anmy reason. Hawalian |
~ officials had been considering a | colonies of the creatures, .
".-‘1 weaker measure which u;nuld forbid |~ | In the short run for Hawail,
tha snmerasas sl aaebien af ran boowdlaw PO |, (TR . . -a
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THE HAWAIIAN GREEN SEA TURTLE
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Hawaii's Green Turtle

Members of the human race, if they like something, have
a tendency to love it to death — especislly if they can eat it
or make money out of it

The fate of being loved to death threatens the sea turtles,
for centuries a valuable source of protein food for peoples
in many areas of the world and also a source of shells used
for many purposes,

The only ses turtle of consequence in the Hawailian Is-
lands is the green turtle, officially listed as depleted al-
though Interior Secretary Rogers Morton and others have
proposed including it on the list of endangered species.

Its breeding population is g0 far down that there is dan-
ger it has already fallen below the minimum level needed
for survival, according to George H. Balazs, marine
gl;:nllagtﬂ. at the University of Hawaii Inetitute of Marine

DEY.

Only lmown nesting areas of the green turtle now in the
Hawaiian Archipelago are in French Frigate Shoals, al-
though the turtles used to nest on Lanai and Kauai
beaches. -

What's being done to stop the decline in the green turtle
population?

Well, for one thing, a major seafoods resteurant, Fisher-
man's Wharf, took turtle steak and soup off its menn back
in November. This was done to help conserve the species,
gavs Eric Wevenberg, the manager.

Balazs wrote letters to 20 restaurants in February asking
them to remove the turtles from their menus. He hasn't
been able to ascertain the response, but knows some of
them still serve turtle steaks—the main cause of depletion.

The State Division of Fish and Game iz still working on
egulations that would prohibit all turile fishing in Tsland
waters except for turtles to be consumed at home.

Two hills affecting turtlez are now before the Legisla-
ture.

They are:
5B 1530, introduced by Sen. Mason Altiery, would impose
& moratorium on taking turtles. _

HE 1635, introduced by Rep. Anson Chong, would release
m §35,000 for research and management studies on the

Both bills deserve passage az a2 means of protecting a
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Transplanted Turtles Go Home

By Halen Altann
Star-Bufletln Writer

George H. Balazs, Ha-
wail marine bislogist, was
expected to arrive at
French Frigate Shoals
teday with 30 juvenlles he

H-. e '_.'d: i'

?ﬁmﬂww

" has raised for the past 14

years al Coconit Island.
They are groen sea tor-
tles which he captured at
the Shoals ss one-day-old
hatehlings and brought
here for research dealing
with thelr dleta.r:r Tequire-

f—"r

RS

"s.h?.'p-“‘" Londly
EHHHEERED EFECWE—-—M adult Hawaiian
grean sea turtle nests ot French Frigate Shoals, the
only remaining green turtle nesting site in the Ha-
waiian Archipelogo.—FPhote by George H.
Balazs.

T T ., s AT TP e -

ments and growth.*

The turtles, now rang-
ing from 20 to 20 poynds
in waight, were gathersd
from the Shoals and re-
turned wnder arrange-
ments made by the U5
Fish and Wildlifo Sarviea,

Balazs, with the Univer-
sity of Hawail Institute of
Marine Biology, conduct
ed the growth stodles to
determine the soitability
of ralging green sea tur-
tles comrme

HE SAID THE resulis
of hiz work, ecombined
with Informstion from
other researchers,
"necessitated a4 rojecton

of the animal for =uch

purpases at the present
time.""
He cited three major
reasans for the declaion:
—Helatively high levels
of protein are needed in
artificial diets to produce
good  growth (resulting in
an expensive diet).
—Inahiht:.r of large
numbers of young to be
produced in caplivity.
—PFProblems relating to
the effects of commercial

3ea tartle :-m:handrar 0
congervation of the
world's declining natural
populi:ions,

HE ROUNDED up the
turtle: from Coconut Ts-
land ponds Tuezdaw,
cratet them and loaded

‘them on & U.5. Coast

Guard booy tender for the
relurn home,

The only remsining
greon turtle nesting site in
the Hawaiian Archipslago
is the Shopls, 4°0 miles
northwest of Honoluly,

Balazs planned to re-
lezae his juveniles at sites
frequented by furtles of
the seine slze.

The animels have nom-
bered and addressed tags
on ezch flipper and are
exparimentally marked
by ‘s harmless Internal
antfbody that can be de-
tected at a later date
through laboratory anal-
¥sis," Balazs told the
Star-Bulletin  before
departure,

HF POINTED out the
the preen ses turtla “has
a complex and little

understoad 1
He said it
snimals ral
from ha
the mhility 1
cessfully ai
enter the bo
tion after b
ta the wild.
“Heleasj
reared juwve
fore ao unj
dura with n
servation a
regardad »
until suffich
informatic
avallable ™
“It's hope
TRCOVEries |
turties by
will add to
of thelr =di
wild, their
developmen
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. By LINDA R. EVANE
ﬂﬁﬂllhl'hm'erﬂm

The Esland of Kaula was one of the five
Hawalian lslands seen by Captain Cook
during hin first vislt in 177, Following
Cook's death during the spcond wisil in

1778, Kaula was the last {sland seen when |
the expedilion's vessels ﬂﬂmﬂml- from

Hawalian waters,

;

#li and remaing
putside wopld,
that the LA
that way. To
ms the Manla '
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Millions of migratory sep
on thesse hl-mh for l:r:rldmi

w I |
W today a8 the
Hawaiinn llll-nlll 1 Wildlite Fet-

mmﬂhnﬁwﬁ:ﬂhﬂnﬁﬂl'--

preserves in the warld.

ONLY TWO: OF THE urtnmumu-l}

Ml nﬂl’ .“ mﬂ'l'l}’. 'Il'ﬂ-l."l “I‘I
‘covered by thé Presidential Order of 1908, '
Both of islands should have béen..

Appa there was little reason or.

.mmmmmm :

ﬂﬂ
lﬂl:ﬂmabmﬂbhll

SundayFocus.d.m. ’

- Kaula: forgotten bird

‘tively kmown. The impertance of Kaula as
8 nesting site for numerous species of sen
ipirds was well-known o the Hawalian

Posaibly this information W
avallable th President Roosswalf, by
causing the island to be simply overlook:

Hmrnﬂmunﬂuhmu-u]urhnn_

mer of 1825, p-rmmrld'lh Lighthouse
Bervice suceeeded in building s trail to
! the island's summit. On the top, two stone
linmrl%ﬂlﬂhmd that were thought
H » irﬂl th-
a low glone lﬂﬂl ]

was also digeovered. w

Mmimud,ﬂﬂﬂmﬂ

1sland

revealed that ﬂunm 14
gpecies of sea
Mlﬂﬂum In greatest sbun-
Imhr urm, rod-
= IIIIH 'u'upl
and hooded
White terns, mj.
“H-Imml'llm:rﬂﬁm-m
clearly typleal e pther s
lands in the portion ﬁl.',lh
Practically ne i ‘aboul Kaula
is available for years following in-
stallation of the ¢ light. 1t seems

173 whileh met “ﬂ !
lie purposes s a United States ﬁm:n

. A shelter cave "
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Extinction threatened

[ was astonished to read the “mini-editorial on the
subject of turtles” which appeared in the Dining Out
advertising supplement of the Sunday Star-Bulletin and
Advertizer (1/18).

The author, Mrs. Francee King, claimed to have “sst
the record straight™ oo the ethics of restasurants io
Hawall selling imported sea turtla soup and meat
What she actually did was to spread erronecus: infor-
maktion that ia damaging to responsible efforts to con-
serve these vanishing ereatures.

In essence, Mrs. King told her readers that it is per-
fectly all right to order sea turtle dishes. Her rationale
for this stamp of apgroval was that such products are
not obtained from our locally depleted turtle popula-
tion, but rather from European sources where
Mediterranean turtles are “plentiful" and “"not endan-
gerad™, Lat's see if the facts can support her claims.

1. Hearly all sea turtle products coming from Europe
are derived from animals that were killed at widely
separated areas around the world. The Caribbean Is
presently one of the principal areas of exploitation. At
. this location, company ships are eificienty exterminat-
ing turtles in their shallow water fesding pastures. On

the nesting beaches, adult females are slaughtersd -

when they crawl out of the ocean — often even before
having a chance to lay their eggs,

Alag not uncommon i3 the practice of Killing turtles
solely for the few pounds of cartilage that can be cut
from their belly plates. Such dried cartilage brings a

ietiers

= — 1

high price from the European processing plants wher
it is burned into what Mrs. King alludes to as ““soup ¢
the evening, beautiful soup!' In short, companies i
Europe are literally ransacking the earth to supply th
international luxury market with sea turtle products,
2. The Intermational Union for Conservation of N:
ture (TUCN), cne of the most highly respected conses
vaton organirations in the world, has e:mrru.upd th

. global survival status of sea turtles.

Its findings revealed that the majority of tha pnpl.ll:
tions are either extinct, threataned with extinction, ¢
rapidly declining. A major factor found to be respons
ble for this dismal situation is the international trade i
sea turtle products (meat, soup, hides and shell). Fu
tiver, all species of =ea turtles, including those found i
the Mediterranean, now have the dublous distinetion ¢
appearing on the IUCHN's "endangered’” list.

To guote the words of Dir. Archie Carr, the foremo:
authority on sea turtles, what we need |5 "'more zancn
aries, more research, and a coocerted affort by a
impractical, visionary, starry-eyed and antiprogressiv
organicaibons, ol littke old ladies in tennis shoes, an
all parsons able to soe beyond the ends of thelr nose:
to eontrol the intermaticnal commerce in sea turtl
products.” [ might add that this certainly also applie
to existing commereial turtle *“farms", as their presar
praciices are not in the conservation interssts of se
turtles,

I really can’t see¢ why some restaurants in Hawal
(and their advertising agents) feel insecure if they are
o't selling genuine sea turtle dishes. Alternate or imit:
tion products of equal tasta and exotic appeal ar
readily avallable, Their use would not place the pe
sons involved in the unethical position of helping t
drive a species to the brink of extincton,

GCEORGE H, HALA.E

3 Hawall Institute of Marine Biclog




WINMERS OF THE FIRST AMNMNUAL
MARIME PHOTOGRAPHY COMNTEST
sponsored by the
SEA GRANT MARINE ADV|SCORY PROGRAM
UNIVERSITY OF HAWAII
April 23, 1976
at the

WAIKIKI AQUARIUM

BEST OF THE EXHIBITION

"Portlock Seoscope” Wayne Levin
"Sunset at the Honapepe Solt Flats--Honopepe, Kouai" Mary Ann Lynch
"Saved from the Sea” Warren R. Roll
OCEAN ECOLOGY
" Seaweed" Marjorie P. Roseberry
OCEAN ECONOMICS
"Fisherfolks" J. Patricia Swenson
OCEAN RECREATION
"Banzai Pipeline" Aaron Chang
OCEAM LIFE
"Hydromedusa" Dale Sarver
THE OCEAM
"Tidal Pool" David E. McKenna
PHOTOS SELECTED FOR THE 1977 SEA GRAMT CALEMDAR

"Red Fish" Frank W, Adoms
"Reflections"” Jack Lynch
"Living Together in Peace" ' George Balozs
"The Cast" Christopher Skapik
“Saved from the Sea" Warren R, Roll

untitled Ron Edmonds

untitied Ron Edmaonds
" Sunset at the Honapepe Salt Flots—-Hanapepe, Kauai® Mary Ann Lynch
"l 1 Heather Louvise Fleming
"Heods or Tails" Cindy Tumner
"Waove Energy” Mathias Hesermans, Jr.
"Recks ond Sea Mokapu" Wayne Levin

¥ The o« The Bl od WT % g TR [vitle e‘,g‘;::mint't‘i‘ Lo

el b oEhke ot Freackh Frinalt



A Particular Point of View

" The Facts on

m&m&uﬂm of Marine

DURING THE PAST yeor and a
b it et
DNEWEDAPELE to o
leas than flve articles dealing with
the controversial of commaer-
cial sea furtie Conflicting
information has often been present-
ed; therefore it's not hérd to under-

To add su to thiz copfu-
sion, oo May ¥ EGMB-TY news

Many may recall the nuomeroos
claims made by promoters of the
world's only ses turtle *‘[arm!’,
' Mariculture, Ltd., located in the

servation of the world's declining
gl tartle mpﬂathm. 2 blological-
conomically suc-

with Dr. Archio Carr and

other knowledgeable sea turtle
sctentists, 1 heve disputed these
¢laims gz being unfounded, unsob-

'Ellﬁrgilu

WITH RESPECT to conservation
merits, in November of 1974 the re-
Internations]l Unben for Cone
servation . of Mature TUCH-Switzer-
land) sent a task foree of turtle spe-
cigliats to Ceyman Island tfo
examing the company's
contentlons. Investimations found

‘that Mariculture, Ltd., was guilty of

not be regarded as being in the con-
servation interests of soa turtles.
With respect to biologieal feasibil-
ity, that is, ﬂ;a mwmf
guccegsfolly farming tortles
seme international task force found

5 &

Sanrdoy, June §, 1676 Honouku Stor-Bullstin  A-11

Turtle Farms

WITH RESPECT to sconomic soe-
b P i gl g
BY
ture, Lid., wen! bankrupt. This cams
after geven years of efforts, miillons
of dollars in expenditures, and'
mumerous promises and tndfmm
that did not prove trie. Jost twa

corparation

zens who had believed the mlﬂ-
oy's promotional literature and
other glowing "'success" stories

and expertise m h- Mﬂﬁd
make turtle farm and,
amemﬂa :mmndﬂun. ver, far,
time it"s just another
ple-in-the-sky scheme that doesn't

s



Hawaiian green sea turfles with o seal.

Green Sea Turtle Study’
Will Begin This Month

ar management study’ that beging this
mnm‘.h pinpoint concentrations of the Hawaiian
Grepn Ses Turtle im Btate waters and in the more
remote areas of the Leeward chain.

The study in the Leeward lslands bevond Kauai will
complement 8 joint State-federal resource assessment
survey of the area scheduled to begin later this yoar.

Other survey objectlves include determining the
distribution and sbundance of algae used as food by
the Hawaiian groen sea tortie.

The purpose of the study 1z to insure that adeguate
nmhr:niﬂrul-!awaﬂnnmmmgtmul & popular

et b Balazs o the Havwal Tosttse of Marine

Blalogy will conduct the State-funded stud

He will attempt to determine the rate ﬂ*nwf.h and
sge of thizs turtle st sexusl matority under natural
conditions.

This type of iﬂlmmﬂhnmﬂnlﬂml'urﬂel!ﬁrhl-'
ally nonexistent, he eaid

The study also will cover the reproductive potential,
as well a5 mnrhlltar factors limiting the oM.

These turtles are known to travel 800 miles or more
to French Frigate Shoals in the Leeward chain for

" Many of the adults spend most of their lives feeding
on algae or limu in Ha waters. :
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Seabirds flock

around a marae

(shrine) built on
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with young
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gaid. “'We hadn't

4 pupping area."

such lush stands of

“a fair number” of

net to tag and measure them ** iy

tollow their mow
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& canght six small turfles with &

H. Balazs PU
a4 great cathe-

Balazs shared the pitous i
with Hawaiian muolim:1 s

turtles, hundreds

turtles
1 and left
orning, he sald.

“I mever saw
limu,' he said.
Balazs saw
‘This w
The seals and
on Necker, snoo
es, Ba
t

Hawaiian monk seals

coming in to feed on the seawsed.
thought of it as

MNecker

ECoop

. Ereen

ays and nights

George

seals
of thousands of na-

Star-Bulletin Writer
To most peopl, it's Just a dama

old rock.”

Turtles and Seq

|
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the ialas
the

bing the islan
[§] ar II
Balazs found a

e s o0

l

and the igland

turtles are
total eyele," he

It"s conceiveble the
using the entire hank
Necker ie ahmaal 75 mmilas frsse o

itself as part of their

5ITS
with
feot, Balazs said.

fishhook of l!ii
Teorthwest

and ng.m_l;_y

Honndnlis . Ths meas e ool

Coordinator and the
Hawalian Island
Refuge. ‘I‘-I:rr.-hm'-'miE

Clty

funded by the State
Grant
NECKER, A narrow
volcanic rock, is 393 miles

Iy, it is part of the

of Hawaii in the
od

Hiz research is
Marine Affairs
National Sea

hahits.
| National Wildlife



Crown of Thorhs .Sfar‘f_ish:

| THE CROWN of thorns starfish,
|considered a menace a fow years
\mgo to reafs off east Molokai and
especially to the Great Barrier Reef
off Australia, has been out of the
news lately.

Word now comes that this coral
eating echinoderm has been causing
gevera damege to reels off Ameri-
|can Samoa, after first being sighted

thers in 1878,
The Americen Samoan govern-
ment has become B2 that

it is offering a bounty of 15 cents on
pach dead starfish. The offer, an-
nounced last month by Manager
Henry Sesapasars of the Office of
Marine Resonrces, applles only to
|the crown of thorns; other forms of
[ sfnrfigh aren’t wanted, ]
The crown of thorns starfish was
firgt noted in 1976 on 8 reefl near the
entrange to Page Pego Harbor and

the nfeptntion hasz to reefs on
both s of the harbor sntrance.
One al i the Office of Marine

The crown of thorns
starfish has been cousing
severo damage fo reefs
off American Samoa,

Resourcos thinks there are millions
of the starfish eating away and mov:
ing into more Uve coral,

Thera I8 some disagresment in
seientifie elreles as o exactly how
much of & menace the crown af
thorns starfiah is. Some sclentists,
jed by Robert Endean of the Univar-
ﬂﬂi think the starfish

destroy vast stretches of reef,

! y the Great Barrier Reel

but slso other resfs in the Pacific
and Indian ooeans.

OTHER SCIENTISTS think the
rflgh infestations are natural
: pits that come in cycles.

'iﬁ'rq Frankel, professor of geol-
Ey BR

the University ol Sydoey,

Iit starfish infestations are no

cent thing.

The starfish are believed normally
present on coral reefs in small num-
bers; concern has boen aroused only
when they wero found in great num-

bers.

| A big starfish plague was repottod
off Okinswa in the lato 10503, and
then at other places in the Pacific
and Indign cceans, Including Guam
and the Cook Islands,

| The crown of thorns was first
noted in Hawall in 1968, The State
!'Hh and Game THvision, led by
- A e il

Harry

m"ﬂm Fisheries Branch chief,
divers who used hypoder-
mic necdles and syringes to inject
ammonium hydroxide (sgua ammo-
nia) into the starfish,

ions were condueted,

Albert H. Banner, University of
wail professor of zoolofy,” says
axcltement concerning the crown
gtarlish has died down. He
the whole matter was much
averblown eighl years ago.

He is interssted, however, in what
develops concerning the erown of
thorns starfish infestation in Ameri-
can Samoh.

LEGUMES, SUCH A8 BEANS,
peas, clover and alfalfa, heve long
been prized by farmers. Aside from
their obvious virtues, they have the
ability to take nitrogen [rom the air
and convert it inte forms of nitrogen
thet can be used by plants.

Malnland farmers Iy o rolate le-
gumes with other crops. Here in Ha-
wali ‘the U. 8 5oil Conzervation
Service and the Hawaiian Sugar
Planters Associatiori Experiment
Statlon are interested in legumes to
prevent sofl erosion, with an added
benefit of savings in cost of fertiliz-
er, plua loss chergy and less labor
peeded to apply the fertilizer.

Sugarcane fields erode after har-
vesting and during the first four to
six months of the planting cycle,
until the young cane gets bigger.

The erosion takes away valuahle soil

\

1Whitten )

and alse washes sediments into
gtreants end consial walers.

Same new harvesting m
lenve a crop residue on fields for
protection after harvest. Research-
ers think a ground cover plant coald

~do the job better.

fResearchers at the Soll Conserva-
tion Services Howail Plant Materials
Center at Hoolehua, Molokal, started
the search for a good ground cover
plant two years ago and decided that
low-growing legumes would be best.

SEVENTY YVARIETIEE of le
gumes were evaluated; two have
emerged as most promising for Ha- |
wailan conditlons. [

1t looks as if our search is draw- |
ing to a close,” says Robert J, Joy.
plant materials specialist and center

the bur clover and the na
trefall: they will undergo final feld
cheservations.

The plant that rezearchers were
looking for must germinate and
eover the groond rapidly, be
growing and not climb the cane.
should not compete for nutrients
should die out as the cane .

it, It should reseed i ug
ghould not harm other agriculture if
it were to migrate from the cone-
ftelds, ]

Both bur clover &nd trefoll will be
planted within the next few weeks on
Oabn and Big Isinnd plantations
under supervision of Robert D.
Wiemer, HEFA sub-stalion mansger
and project leader,

These trials are to find out how
gdaptable the two legumes are to
varying feld conditions,

The ive BRergy COnEerva-
thon results from the legumes’ abil-
ity to comvert atmospheric nitrogen
into nitrogon for the sofl, Initial tesi-
ing indicated as much ag S0
per nere of nitrogen was fized in the
soil by the legume plantings, which
would significantly reduoce the
amount of nitrogen fertilizer| that
would ordinarily be applied 1o the
cane felds.

Resecarch has done wonders for
Amertean agriculture, The experi-
ments now belng conducted with the
two lepum®s shows how research
can continue helping to solve prob-
lems, including such ones as soil ero-
gion and water sedimentation, 1

Necker Island

GEORGE BALAZS of the Haws
Inatitute of Marine Biology has
tiraless in his efforts b save sed fur-
iles and the Hawallan monk seal.

He recently did research on Neck-
er, one of the Northwestern Hewais

. jan lalands. Hell discuss and

pictures af the seals, turtles, bi
and Polynesian archeology of Ne
er at a'lecture ot T:30 p.m. Friday
the Wallkiki Aquarium foyer,

The . open to the publie,

ﬁlﬂ"ﬁhrﬂuﬁl&nﬂaﬂ the Wai-
m I LR
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UGLY BUT NICE—A rore loggerheod turfle gobbles squid ot Sea Life Pork offer o mysterious ocean
journey ta Hawail.—Star-Bullefin Phato by Warren Roll.

Battered Vagrant Gets a l.i’fr;::l

and Finds a Home in Hawaii.

By Helen Altonn

,| Star-Bullotin Writer
A Waianse vetsrinarian lishing
off Lanai recently rescued an in-
jured stranger in Hawalian
waters—a turtle bat-

DR, LYNN McEINMEY of the
Veterimary Clinie sadid
- ily was fishing from & boat
gt Penguin Panks “and the water

e thought it was a commaon
Hll.'u-ﬂ'p h'lt Wi [

L sSea

beat-up turtle and he has a :
big hud—liﬁlr than most tu
tles," they suid.

GEORGE H. BALAES, Univer-
gity of Hewaii resparch biologist
and an authorily on turtles, noted
the | s condition and
surmised, “It’s lkely that he
drifted off track and Mosted
He said loggerhead tortles
generally live in the Atlantic
Oecenn but some are found off
Baja Californis, off Fiji and the
sputh coast of Japan.

shis poe B a lost individual
from anather population,'” Balazs
said. it

He said in the lale 18303 .uE
early 1940s, former WI'IH'IHF'
Aquarium Director Spencer Tink-
er identified the only other loggers

head turtie found i the I-Ilwnih'ﬁ"

Islands.

Balszs suggested the new
arrival might have golten away
from a facllity elsowhere because:
of its unusual seceptance of

and eaptive conditions.




Elephant Seal,

Unique

By Helen Altonn
Star-Bulletin Writer

Two unigpe creatures recently
turned wp im the Hawaiian Island
chain — one traveling at least 3,500
miles by sea and another arriving by
ale, possibly from the Sibera region.

They are an elephant seal, discov-
ered on Midway, and & sea eaple
' which a ¥ was blown onto
Kure Atell by & storen.
~ Hawall has natlve monk seals but
the elephant seal is the first identi-
fied in the Hawalian Islands since
1625, sald George H. Balazs, Univer-
ity of Hawaii research biologlst,

A pobden eagle was spotited Hying
over Kauai in 1967 apd was reported
etill goaring thers in 18676, But no sea

eagles have boen sighted In Hawall
until mow;

BALAZS IS AN authority on tur-
tleg and has been conducting a
thres-year survey of the turtle popu-
lation In Hawsiian waters, including
the remote Leeward chain.

He happened to be on Midway last
month for his research project and
waa told & seal bad come up on the

chi

He said it's wvery rare to see any
seal on the Na upied island,
hat this one 5 10 days,

It wasz thought at first to ba &
monk seal, bui Balazs saw thal it
was an immigrant elephant seal
when Gary Means, honorary game
warden on Midway, took him to look
at-it,

Balazs said an early sailing ex-
plorer reporied seslng *"sea ole-
phonis and ses leopards' ot Pear]
and Hermes Reef and Kure Island in
the Imst century “‘but most people
thought it was tnhuh or misiden-
tifleation .

“WITH ‘.'I'.I'I'IB report (of the Mid-
way seal) 1 wonder il he did make a
mistake? " Balazs said.

Ho said elephant seals den't get
thelr name because of their size, al-
thongh males can get up to a couple
fonz, The mame comes from thelr
upper mose, which gets very long
and curls ower, he &

“HBut the female doesn't ;:ut near
that big and docsn’t have that nose,”
Balazs sabd.

The Midway seal was a northern
species, which breed In the Channel
Islands ofl California and at Guada-

Eagle Come from Far Away

Visitors Arrive by Ai

lupe off Baja, Callf.
She & young female and ap-
peared in good shape, although she

had some superficial wounds, Balazs
sald. ""She was sleaping on the beach
most of the time thers. She seemed
to he exhausted and was getting a
m I].B-I'P."

HE SAID THE seal had a tag with

‘mambers on it 2nd he ecalled John

Maughton, blologist with the Mation-.
sl Marime Fisheries Service in Hono-
haky, in hopas of finding out wheore it
had originated.

MNaughton chegked with the Morth-
west Fisheries Ceonter in Seattle and
learned the sedl had been tagged by
the eenter's biolopists ot San Miguel
Taland in Febroary 1877,

Their reaction was, "““Oh, wowi®
Maughton sald,

**The enly sirays they have golten
from iag returns have been off the
Aleutians . . . Bul this was a voung

female (on Midway) — maybe they

are more adventuresome,” he pald.

He zaid elephant seals at one time
may have renged throughout the
Pasifie. © They werse vary doclle and
eoitld heve been exterminated rapid-
I'y.ll

ELEPHANT SEALS wera slaugh-
tered for oll In the 1800s and their

population fell to as few 88 20 ani- '
mals X

But Maughton said the population

has been growing under federal - 20

protection and the animals mey be
ranging to their oripinal islands

“It would be extremely interesting
i it (the Midway seall gots back to
its rookery (at San Miguel), It would
be an indication she knew what she
was doing, and wasn't just loat.' he

gaid. !

Juost before leaving for Mlday,
Balazs received a eall from the com-
mander of the Coast Guard Loran
Station on Hure with the startling
hﬁ‘nr-athn that *‘sn gagle took up
resi there in oarly February."

S0 he went on o Kure from Mid-
wey o get 8 look st it and continue
his wark on turtles,

HE CAME HOME snd went to the
books to try and identify the eagle.
He belisves It an immature Bteil-
er's sea eagle, which breeds on the
coastal aren of the Bering and Ok-
hotsk Seas and In Kamchatks In
Siberia, and s distinguished by a
-ﬂlilw hill.

He snld the Kure visitor has &
prominent yellow beak and yellow,
“;It:mfr.t-lt probably blown off

5a was 0
track during a storm because Coast
Guard officialy said it was soggy and
beat up when it landed on Kure,

But bhe said it appears to have
recovered nicely from its harrowing
Journey — and iz feasting on gooney
birds (black-footed and Laysan alba-
troeses).

“IT'S ALMOST like an eagle para-
dige for him,"” Balazs eommentad.
He said thousands of geoneys are on
Kure now breeding and raising their

gl ¥ Rl e

l'll-"ﬂ‘.lll'l NEW IiEmEH'I—A e ugle hm mhﬂnhl-_r

“H the eagle stays alive
next six months or so,
o think serlously ab

an" he sald, guest
eflects of the eagie's diat ¢
ney bird

BOUTCEA.
Balazs reporied the eaj
Walker, state wildlife chis

provide him with inform

ﬁ%ﬁlnhmw
it i :
ing to the excitenm

ll:phlntm.llndeaglu B

* Kure Atoll, dining on the gooney birds, —Phatos by George B

'mm:l FROM AFAR—AN diphnm saal innnm. B .h.
Midway otter wandering from its colony ot San Migeel tsland
kgl
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Aquarium Green Turtle Now
Living Free in Natural Habitat

By Helen Altonn
Star-Bubletin Wriler

One of two green sea turtles re-
tumed fo the ocean lait October af-
ter years of tenancy at the the Wai-
kiki Aguarium recently was seen
happlly basking with other tortles at
East Igland in French Frigate
Shoals.

That is @ major nesting area for

Hawaiian green ses turtles,
¢ George Balazs, turtle authority at
the Hawaii Institute of Marine Bioi-
Bgy, saw the aquarium turtle hauled
ool an the beach at the end of East
n__mniﬂ“un__. month,
- 't the AT
ber and chec it with ﬂﬁ._uﬁ__ﬁ
Tavlor, aquariom director, who
identitied it as one of the released
aguarium turtles,

+IT'S REALLY neat that an ani-
mal that lived here 10 years made it
back (to the pesting ground)." Tay-
lor sald.

He zaid the former female resi-
dent of the aguarium alse was oh
JServed to nest and produce live hat-
chlings.

He said a number of turtles had
been on display at the aqauarium for
more than 180 years, “‘but they had
outgrown the facility and I didn't
feel the facility was proper for
them.™

In a recent sguarium newsletier,
Taylor noted; ““In the final analyais,
the cnly justification for placing ami-
mals in caplivity iz to assure the
well being of wild populations
through incressed human knowledge
and understanding ...

"BECAUSE OUR green ses fur-
tes, hawkshills and loggerheads had
o share space with three large soals
in the disadvantage of all the anl-
mals, we fell that we were unable to
meel the dual responsibility of
exhibit standards and therefore had
to consider geveral alternatives,

One was o improve the facilities
and a new sea turtle pool was plan-
med with a nesting and basking
beach to encourage the turtles to
nest,

The 1878 Leglslature appropriated
#100,000 for the propect; the state de-
signed plaps. and Gov. George R.
Ariyophi participated in & ground-
breaking cernmony.

But the funds were never released.,

CONSEQUENTLY, Taylor said the

aguarium's hawkshill and logger-
head turtles were given to Sea Life
Park and eoight adult green sea fur-
Ues were sel [Fee.

He sabd the hawkshill was retained
because it is Bn endangered speches
“apd it's unlikely that we would be
able to obiain specimens again. "

The Atlantic loggerheads wermn't
teleased because it was believed
they couldn't survive in Pacific

waters.

Although they won’il see any tur-
ties. members and Euesis of the
Friends of the Waikiki Aquarium are
inwited fo view the facllities and
olher exhibits at a spocial event
from 5 to 5 p.m. Friday.

Mayor Frank F. Fasi will pro-
claim it “Friends of Walkiki Aquari-
um Day."’
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tingulshed Service Award of the
Department of Commerce (Gaold
Medal Award) in 1974, The
Canadian government's Bedford
Institute of Oceanography awarded
him the Huntsman Medal for Excel-

lence in Biclogical Oceanography in
1983,

On April 27, his friends scattened
hils ashes from ihe Devid Starr Jor-
dan in the sea off Point Loma
kiwown &5 Lasker's Lake (an area
where in past years Reuben would
abways be assured of making a good
haul of biological samples). On
May 3, his friends and co- workers
from the Cenfer and from the
Scripps Institution of Oceanog-
raphy, gathered at Sumner
Auditorium 1o think about Heuben
and to celebratle a life well Hwved.

. . . at the La Jolla
Laboratory

Betsy Stevens Is
Winner of Staff

Recognition Award

Elizabeth (Betsy) Stevens s the
winner of the Staff Recognition
Auvard at the La Jolla Laboratony for
the period April through June,
1938, Beisy iz a 25-year veteran in
the federal flsheries service, starting

as a biological ald and progressing
o fishery research biclogist

With a referral from the Callfor-
nia Siate Employment office, Betsy
came to work for the then Bureau of
Commercial Fisheries, joining a
number of other fishery aids sorting
phankion at the Scripps Field Annex
in Pt Loma. The next year the
laboratory and staff were moved to

the newly buit Fishery-Oceanog-
rapiny Center in La Jolla establishing

guarters on the first floor of Bullding
C. In the ensuing years, Betsy
began to work dosely with Dr. Elbert
Ahlstrom and senlor ald Lols
Hunter, learning to identify the mone
than 250 fish larvae routinely found
in plankton tows made on CalCOF]
eruises In the Califomia Current,

Singly and with her colleagues,
Betsy has authored or co-authored
10 sclentlifle papers. Under the
direction of Dr Geoffrey Moser,

Betsy,and her colleagues, Elaine

Acuna, David Ambrose, and Bar-
bara MacCall, recently complefed
23 CalCOF] Data Reports dealing
with fish larvae collected on
cooperative CalCOF] crulses during
the perind 1951-1981.

Ity her leisure time, Betsy and hey
husband, Bob, a retlved school
teacher, fravel and vislt with their
five children and five grandchildren
[and counting), actively participaie
in church and charitable activitles,
and attend lectures and concerts.

. . . at the Honolulu
Laboratory

MMES Tags Unusual
Turtle

The flipper tag used by the
Marine Mammals and Endangered
Species Program {MMES) to iden-
tify Havmiian green furlles is now
the latest accessory iem worn by
Moana ("Quiet Sea”), a green turtle
puppet. Moana s one of the newest
members of Puppets onthe Path, an
environmental entertainment
treupe from Volcano, Hawall, Since
1983, the troupe has been using
puppetry and song 1o teach people

Eotlogist George Balazs tags Moana, while MMES Program
Leader Bill Gilmartin assists and puppeteer Hate Schuerch looks on,

2
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Divers Join Sea Turtle Researchers on Day Trips

The staff of the Atlantis Reef Divers' has
joined forces with the National Marine Fisherjes
Service to conduct extensive sea turtle research
off the coast of world-famous Waikiki Beach in
Honolubu, Hawaii,
Atlantis Reef Divers offers logistical support
for the undertaking, which is being conducted by
George Balazs, a zoologist and leader of the
Marine Turtle Research Program. The turtles
are listed Eh;:l]nﬂmlilﬁtatmasan
i overall objective of the project
latnpmnntethulonﬁ.mnmnaﬁm and
recovery of sea turtles in the Waikiki region. To
date, 19 turtles have been spotted and tagged by
the researchers.
About once a week Balazs and his crew board
one of Atlantis Reef Divers' charters. Aboard the
Explorer, Atlantis' 0-foot dive vessel, the team
ition, are FIining approxi-
mate number of sea turtles in the area and
studying the animals' dafly activities such as
For aboard turtle-tagging charters,
the diving tour also includes the experience of
watching a scientific research team in action.
All those particlpating in Atlantis’ certified-
diver tours visit Atlandiz Reef This collection of
underwater structures, found ximately one
mile off Waikiki Beach, YoO-257, a 14
foot World War II US. Navy tanker; two
airliners and other fish-attracting manmade
reefs. Divers also will find an ance of
brilliantly colored Hawaiian fish and, of course,
friendly sea turtles are often seen throughout the

An additional feature of the reef is that it is
visited by two B80ton, battery-operated Atlantis

Al Subme et CAlipteT Advahan Pholo
Researcher — George Balazs, zoologist
and lezder of the Marine Turlle Research
Program, measures and tags 8 ses turt,

W tha:ﬂnparate out of Hilton Hauﬁiian
ge. Many divers enjoy entertaining the 46
passengers aboard each of the G65-foot vessels
that pass by the reef by from the
sunken tanker's smoke stack or waving from the
cockpit of ane of the submerged airplanes.

For more information on Atlantis Reef Divers,
call toll-free: (800) 554-6267,



PHOTOS: BOE AHRAHAM

| he Punalu‘u black sand beach
lies embedded like o jewel n
the forbidding lava cliffs of
the Big Islend’s southeastern coast.
Because rainfall is scarce here in the
shadow of the ancient volcano Ninole,
generations of Hawaiians valued this
place for its secret source of fresh
water: At the area’s underwater
springs, divers could fill their waler
gourds o guench the thirst of their
villages. They named il “Punalu®s,” or
"diving spring,”

Legend has it that a pair of super-
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Off Waikshi, Georps Balazs end sta monitor 2
hanu aboard Aknlis Feol Divers” Expiorer:

natiral turles once came here from the
far ocenn ond mated. The female laid a
strunge egg resembling a picce of native
kawila wood that hatched into a rurle

" bearing a handsome shell. The young

turtle possessed the magical ability
to change into a girl, who would come
to play with the village children and
rescue thern if they fell mto the water.
The people named the bubbling spring
where the furtle lived “the rising water
of Kauila”™ and they trepsured the pure
wiler it gave them.

Today a brigade of enthusiastic

15



students from the
Marine Chption
Program at the
University of
Hawaii-Hilo, is
FETEMmIng a mea-
sure of kindness
1o the mythical
turtle-girl. Ln-
der the direction
of rescarcher
George Balazs
of the Mational
Marine Fisheries
service, they're
Assisling in & re-
COVErY program
for the fronu, the
green sea turile,
Along with the
hawkshill and
beatherback turtles, the hone is listed
and protected under the federal
Endungered Species Act,

To learn more about green turtle
numbers, their diel and their move-
menis in Hawanan waters, Balazs
routinely captures them o check their
vital signs, Besides working with volun-
ECT groups at o dozen or soosites aroumd
the state, Baluzs and his staff often ride
the Atlantis Reef Divers” charter boat
i study and tag wriles off Waikiki,
giving passengers the opportunity 1o
watch the sciennfic leam in action.

At Punalu*u on the Big Island this
morning. everyone s been watching the
water.  After scanning the choppy seas
for nearly an hour, they've spotied a
reptilian head peering curiously above
the water like a submarine gyroscope.
Four swimmers wearing wetsuils and
snorkels swim toward the wrtle, Wowing
@ tractor-tire-sized inner tube, Despite
its slugpishness on land, the twrtle's
hydrodvnamic body and strong flip-
pers make it & fleel swimmer, clocking
up to 15 miles an hour over shor
distances. Weighing as much as 408
pounds, the Sowi can also wicld a hefry
fipper chop. After some minutes of
thrashing, the leam manages to fip
their quarry onto his maortded olive-
and-brown back astride the rubber
water tuxi and bring him ashore,
cheered on by their cohorts and a
gaggle of camera-clicking visitors.

Lying in the shade of the tarp-

)
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On the Big Island, a research baam readies a grwen sea furlls for tagging an the
bikack sand baach a Punaly'y

coversd project headguaniers, the konu
wears a dour expression and attemipts
10 prop himself up on his flippers, like
in elderdy bedridden patient confined
against his will. His handlers place a
towel genily around his head 1o calm
him. Like many of the wrtles capiured
here, this one sports & couple of small
identification lags attached o his
flippers during earlier tagging projects.
The measurements and ohservations
made today will be correlated with the
mrtle's past record. Recaptures like
this help Balazs, who has been collect-
ing census information for 18 years,
o estimate twnle growth rates and
population sizes.

Surroumded by onlookers, Balazs
and two of the voelunteers measure the
turtle’s carapace (the armor-like shell
on his back side), the length of his
flippers, and his softer, creamy vellow
underside, or plastron. Weighing in at
67 pounds, this juvenile mertle’s gender
is undetectable. On average, green
turtles don’™t sexually mature until
they are around 25 years old. At that
stape their carapaces are more than 34
inches long and the males” longer tails
distinguish them from females.

The census data shows that green
turtles stay in loose proups-like the
Punalu'u herd of sbout 200-in rich
feeding grounds to graze the (imu sea-
weed from offshore rocks. “The turtles
cling 10 the very edges of the islands,”
says Balazs, “The 'brim of the hat’ is

narrow  here,
with deep drop-
offs close o
shore, and they
are  ohligated
to feed on vep-
elalion in very
shallow waters.™
(This turtle spe-
¢ies 15 called
“green” nod be-
cause of any ex-
ternal coloring,
but rather from
the hue of its
body fal, caused
by this vepetar-
ian diet.) Able
o stay sub-
merged up o
two-and-a-half
howirs. green turtles rest in underwater
caves and ledges as deep as 70 feet.

For adults, however, it’s not all
surfing, swimming and gorging on
fimu, as the business of making turtle
babics happens nearly 800 miles from
the Big Island. “We have no idea why
they don't nest here,” Balazs says, “bul
turtle bogic tells them to go to French
Frigate Shoals," an uninhabited group
of islets in the remote Northwest
Hawaiian Islamds.

Green turtles have swum the
world's oceans for well over 200
million wvears, and some scientists
believe them to be the only living
descendants of a long-extinet group of
para-reptibes, Arriving in the Hawaiian
Islands probably 13 million years ago,
they once bred on Kauai and Oahu,
and until the early 1900s on Lanai. Bu
human hunting and habitat disturbance
wiped out those nesting areas. Today.
following an ancient instiner o retum
to their natal beaches. they migrate o
French Frigate Shoals. In the offshore
wilers, from May to September, males

RCHEEN PARES

.]JI.:IFE-I.IL‘ temales with legendary sexual

ardor. Abbe io lay several clutches of
epgs after a single copulation, the
females go ashore w dig nests in the
sand and deposit about & hundreed
golf-ball-sized epgs. Before turtle
hunting began on a mass scale in the
18005, there were probably close o
10K breeding tartles in the North-
west Hawiiian Islands. Today, roughly




a thousand females nest there, though
not every vear, for they need two of
three years o recover from the breed-
ing ordeal.

After two months the eggs haich,
and at some unknown signal, all the
hatchlings begin to scrape furiously
the mest’s ceiling and compact the sand
beneath their tny Mippers to build up
the nest floor, so they can break oot
(A1 Kaneohe Boay on Oahu, Balazs once
inzerted a glass wall into a pest and
used a video camers and microphone
io record these details.) The mass
excdus, usually timed for darkness,
maximizes their chances of escape
from beach predators like crabs and
herons. Once in the water, the Gefdd
turtbes who survive the appetites of
fishes and octopuses head resolutely
to the deep blue sea. Their next life-
stage remains a mystery, for small
turtles are almost never seen, “We
think the hatchlings stay out there up
to three years amd feed on high-protein
foods like jellvfish and fish epgs,”
Bolazs explains. “The occan currents
probably carmy them back to land, and

then they switch their dief to algae and
aed grasees,”

Balazz has finished scraping the
green, Makey remains of the turtle's
lunch off the bony plates in his mouth
{the turtle version of teeth) and noted a
possible fishing-line scar, Hondreds of
Howaiian sea turtles are accidentally
snagged every vear by high seas drif
nets, long-line nets and shrimp irawls,
Discarded fishing gear also traps both
adults and hatchlings, and triles
sometimes eal plastic debris that can
bock their digestion und poison them.
And, despite steep fines and jail
sentences for convicted poachers, sca
turiles are stll killed illegally for their
shells and meal, or just for sport.

Fortunately, this hoss and most of
his fellow turtles st Punalu®n ane free of
one of the green turfle’s biggesi
scourges—a kind of “Elephant Man"
disease that causes tumods large enough
to blind and, sometimes, drown them,
Among the suspected causes are para-
sites, viruses and pollutants, bat so far
the exact culprit remains unknown,

Diezpite this serous umor problem,

Balnzs sces the Hawaiian green trtle's
future as "very bright” and he credits
public awareness with playing a sig-
nificant role, “One of the dreams we
have for Punalu®u is to get Tunds for an
interpretive cender, 0 educate people
about the wwrtles,” he says,

Hiz ten-minute examination com-
plete, the homy is released from his
makeshift hospital bed. He waddles
tentiatively across the black sand,
pausing long enough for the photos
snapped by his new fans, then breaks
into a reptilian gallop. Thera's no
hesitation at the water's edge as the
honn, 2 symbol of the ancient world,
merges back info the timeless sea. [

For information on Atlantis Reef
Davers' Waikiki res=arch sails, call
522-5801. O che Big [slard, July
wisbors b the Monna Lani Bay Hotel
and Bungalows can pamicipate in the
annual Turlle Independence Diny, In
this joint project with Sea Life Park,
Ut hotel release yaung korr which
have becn raised in the area’s sali-
witer pandls, Call BRS5-662Z,

AS THE ROTOR TURNS ... WITH ISLAND HELICOPTERS

Curt and Bonnie Lofsiedt, owners and
operators of lstand Hellcopters Kaual, Inc.,
fiael they have the best job in the world.
"We have ihe wonderful opportunity of
meeting paapie from all around the world
and sharing with them owr magnificent
Isiand®, says Bonnie, “Our company is
small by choice, but our standards are the
highesr.

“With the infiux of several new helicopier
companies on Kauai, a visitor should be
aware that all helicopter companies ara not
alike®, explaing Curl. *When booking a
heficapter four make sure the company Is
a F.AA. Certfified 135 Alr Carrler and
that your pilot Is also 135 Certified. Al
other eperalors and pilots are Part 9

carfified which limits them fo 25 miles
from their point of depanure. By seleciing
a 135 operator out of Lihus, you 56 oma
third more of the Napall Coast and are
guaranteed mone slringant malntenancs
raquiraments and pilot iraining programs™,
Curt, founder of the “Kauai Grand Tour
and developer of the helicopler tour flight
path on Kauad, flies full time, and is one of
Hawai's highesst fime helicopter pilots. His
expariance dales back to high school days
when he recaived his pilof's license even
befors his driver's Boense. Alter college in
Oragon, Cunt flew helicoptars in Vietnam,
on Alaska's pipefing, and then ko the
warmih of Hawaii. Curthas been flying on
Kauai for over mwenty years and stll
“loves every minute of it*. Curt and
Bonniz five on e south side with thedr
thirew future pilots.
The Lofstedts have made several frips
across the U5, when laking delivary of
new helicoplers, fiying through practically
all 50 states. Curt comments, "An aerial
journey of Kauai is the most spectacular.
So much baauty exists on such a small

island. We have created a superior tour to
capturs the true essence of Kaual. We
take youclosa fo the waterfalls, low through
the valiays and canyons and deep into the
Crater. Our bour will be the experience of
a IHetime”. For optimal viewing and ko
makea iours smooth and comfortabla, lsland
Halicopters has chosan the four passanger
Bed Yet-Ranger Il and the six passenger
ASTAR, tha most popular tour helicoptars
due o their large viewing windows and
forward facing seats.

Island Hellcopters s Kaual's most
complete tour and per dollar par minute,
Kaual's best value. For resarvations and
additional information, please call 245-8588
on Kaual or toll free 1-800-820-5909

ADVERTISEMENT
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Recent information relating to the conservation of esea turtles can be divided into
three topics. These are (1) the November 1974 task force meeting held by the Internaticnal
Union for Conservation of Nature (IUCH): (2) the efforts to have the Federsl government
extend protection to the green (Chelomia), loggerhead (Caretta), and Pacific ridley

L i _qumﬂ] s8a turtles under provision of the U.3. Endangered Species dct of
1973; and \F) my own perscnsl pttempte to slow the commerce in ses turtle products by
directing correapondence to specific businesses and individuals. Bach of theas topics
will be separately discussed.

1. IUCH Tgsk Force Mesting: During November 22-24, 1974, & meeting of g specially
constituted taslk force was convened in Mismi, Florida, by the Imternational Union for
Conservetion of Nature {Eiuits:arland}. In recent years the Survivel Service Commission
(83C) of the IUCH has beccme inoressingly concerned over the rapidly expanding trade in
geg furtles and their productas. Therefore, the purpose of the task force meeting was to
review the commercisl expleitation of geg turtles, anmd to give special attention to the
atate snd implications of turtle culture. Invited members in attendance included
Professora irchie Carr* gnd Tom Herrison®, Co-Cheirmen of the 530 Marine Turtle Specialist
Group; Dr. D. Ehrenfeld, USA; Dr. G. Hughes*, SBouth Africa; Mr. G. Balaza®, USA; Dr. H.
Hirth*, USA; Dr. N. Hrosoveky, Canada; Dr. F. Pritchard®, USA; Dr. L. Brongerama*,
Hetherlands; Mr. €. de3ilve¥, Malaysim; Dr. W. King*, USA; and Mr. A. Mence*, IUCH/SSC
Exacutive O0fficer. Following the meeting in Hiami, a mumber of the members E*] procesded
to Grand Caymers Telsnd in the British West Indies to meet with the Directors sod steff of
Hariculture, Lid, MHariculture, Ltd. is a commercial operation that has been engaged in
the culture of green turtles snd the marketing of products on s world-wide basis. The
formal results of these meetinga took the form of g statement of '"Frineiples and
Recommendations'. During April 1975 these 'Principles and Recommendations' were issued by
the IUCN as official conservation guidelines for ses turtles.

TUCH PRINCIPLES AND RECOMIENDATIOWS (Reprinted from the IUCH BULLETIN, April 1975)

1. Beceuse the majority of the distinet populations of Chelonis (green turtles) are
axtinct, threatened or rapidly declining, the entire group ahould be considered emdangered.

2. The reasons for the extinction snd decline of populstions include particularly
exploitetion for meat, hides, eggs end other products (including socuvenirs), massive
Killing of turtles in the trawl nets of fishing fleets as well as incressing habitat
deatruoction apd diaturbance. -

3. The situation has become even more critical with the expansion of international
commercial trede in sea turtles and their products.

4. is regards trawling, urgent sttention should be givem to encourage the use of
nets designed to minimige undesirable catches of turtles, and research into thisa question
should be given funding priority.

5. 48 regards souvenirs, the teking end preparing of turtles and turtle products
for the primery purpoase of souvenirs should be strongly discouraged.

6. As regards primary exploitation (meat, hides, eggs), where it can be demonstrated

**Haweii Institute of Marine Biology, P.0. Box 1346, Kaneohe, Hawaii 96744
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GREEN SEA TURTLES
RELEASED AT

TURTLE BEACH,
MAKAHA

by Sharon Hendrix

During September, 1981, the Mational
Marine Fisherles Sorvice Honoluly Labo-
raralary released a tofal of 185 preen cea
turtles [chelonka mydas) af various coastal
gites on Oaby, Kaual Mauwl, Hewoil and
French Frigate Bhoals. On Sept, 24, 15 of
the green ses turties were released gt Turle
Breach an our Waleoas coast, The roleased
turtles wera ope yoar old, wilghed about &
s and were involved [n the "hemdstar"
praject, The project involved ohigining tue-
tle hatchings at Freanch Frigate Shoals
[where graen sea furtles go to breed) and
iransparling these turiles back fo Sea Life
Pack for one year of roaring. The tuelles
were experimentally marked by surgically
grafting small pieces of white tizsug Info
the katchling's Wack shalls,

Juinine Oriogere and her daughber Makand EaFry
ens of the yeung burilles bo is new coean bhome,

The "headstar™ project offers potential
for aiding the recovery of depieted turle
popilations. According to barty “Smitny”
Emith and Wil Fickett and the Cabanas,
grean sea turtles ware afion sean ot Turlle
Beach. however, through man's overesx-
pivitation and habitat encroachment, the
green sea turtle popolation has decliped
here and throughoul the islands.

The green sea turile is corrently profec-
ted under the U. 8. Endangered Species Act
and the wildlife regulations of the State of
Hawail. 1t i hopod that the turtles relonsod
i the “hoadstar” projoct will bocome part
of tha bresding colony when they mature
Into ndults. Green ses lurtles can take gs
long a3 1060 years to grow [nto adulthood,
and are usoally 38 inches In ahsll length,

Nevetaber 1987

MARINE FISHERIES SERVICE 946-2181.

about 200 Ibs. in weight and feed mostly on
limn.

Sclantists hove much to learn aboul the
groan sen furtle and that the “head- .
slart" project will hd];urt]::natmr: that e . SALES & S'E RVICE
slacking {5 8 valuable conservation prae- ’ :
lice [“headetart™ projocis are corcently [n Phana: B38-1627
practice in several arcas of the world), All =
of the ¥oung furtles that have been relessad
are Individually indentified with o small
numbared mefal fag attoched 1o o front
flipper. Information from the public on the
sightings of these tagged turtles will be
appreciated,

FOR FURTHER [MNFORMATIOMN,
TELEFHONE WILLIAM GILMARTIMN
OR GEORGE BALAZS AT MATIONAL

COUNTRY TV

care

@® Emergency Dental Care

@ Consultaions &
Examinations

@ New Dentures

@ All Insurances

® Open 6 Days for All
Dental Needs

nanakuli dental office
GEE-RE0D

87-2102 Farrington Hwy.

ad7=-1488
1060 Young Street

BE-TBE Famington Hay. [Masxt io vﬁmugqmm
® Property Management Exclusively @ Rental Agants
® Handling over 300 Units from Manakull to Makaha
Open Mon-Fri 8am to Spm Sal Sam to 2pm
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Georpe Bulagy

The song of the turtle

Sea turtles have been around for 200 million years. Now, these antediluvian animals are threatened by

foalish exploitation, but before they can be helped they must be understood

Dr Jeremy Charfas  Sea turtles are easy meat. The
reports from female hauls out of the water and
Woshlngtoa DO up the beach to lay her clutch of
eggs, abandons them and heads
back to the sea, She is vulnerable while she waits in the
water offshore to emerge, and even more so when she
comes up on land. The eggs, though she does her best to
hide the nest site, are easy to find. As a result the turtle
and her eggs have long been a valuable source of food in
many countries with tropical coastline, Other, larger-scale,
activities, however, have put increasing pressure onm the
world's sea turtle to the extent that six of the seven species
are officially endangered (the exception is the small fist-
back turtle Chelonia depressa). e
The plight of the tortles has now been taken up both
by the interpational conservation community and by the
enterprises that kill turtles (even accidentally—the TS
Fisheries and Wildlife Service is keen to end incidental
catches of turtles in the nets of shrimp trawlers). The
result was the recent five day World Conference on Sea
Turtle Conservation in Washington DC. More than 300
representatives from over 40 countries discussed the ins
and cuts of turtle biclogy and turtle conssrvation. There
wers plentiful arguments on
some aspects of conservation
(see p B52) but the over-
whelming conclusion of the
meeting was that we really
koow wvery little about the
binlogy of the sea turtles.
This profound ignorance
hampers rational discussion
of the options, and must be . .,
rectified; some of the scien- o5 Ladl
tists presented the confer-
ence with results that point
the way to the kind of study
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Top, o Aoweiicn green furtle basks on the beech. An olise vldley,
aboue, comes aghore fo luy, keeping Rippers off the hot sand

that will have to be done, and done quickly, if sea turtles
are not to foin the list of species exploited to the very edge
of extinction,

A therough understanding of an animal's life cycle is per-
haps the most important prerequisite for any attempt at
conservation. How Fast does it grow? When is it sexvally
mature? How often does it reproduce? Do many of the
young survive? When do they die? Answers to all these
questions are vital, The common wisdom—based ag much
on preconceptions as on the results of tagging programmes
—is that the turtle suffers high mortality when young, and
that perhaps only one in & hundred hatchlings survives to
maturity (about 60 per cent of the eggs in a clutch make it
to become hatchlings). Once the turtles reach maturity, at
about five years, they come to the beach and lay perhaps
three or fonr clutches of about 100 eges each in a season.
The adults live for guite a long time and return to nest
agzin every thres years, "

Not one of these arsumptions went unchallenged.

George Hughes is a chief conservator with the MNatal
Parks Board and has worked with the 03 turtles of South
Africa for almost a decade, supervising one of the best
tagging operations in the world. He is particularly worried
: U about the assumption that
turtles return o nest more
than once. Tagging pro-
E grammes hive been Tunning
z for 20 or 30 years, and they
a have provided evidence that
ésnme females do indeed re-

turn to the nesting beach in
u accordance with a more or
; less fixed cycle. AL Tﬂft‘u—-
3 guers beach in Costa Rics,

for example, Archie Carr's

#roup has heen tazming

green turtles [(Cheloniz

W
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gdas} for over 20 years. By far the greatest proportion, 49
Jer cent, return after an absence of three years, with 21
per cent after two and 13 per cent after four years. Carr's
tag returns make a good case for cyclical nesting,

What most people do not consider is that in the 21 years
of its operation, the Tortuguero operation has tagged some-
thing like 12 000 females, The number that have returned
in subsequent years is 1412, less than 12 per cent of the
total. The figures for cycling are thus based on a rather
small portion of the population. The tagging programme
in Surinam has a high return rate of 24 per cent, but other
green turtle tagging programmes have return rates that
are close to 1 percent, and other species, including Hughesz's
leatherbacks (Dermochelys coriccea) and logzerheads
{Caretia carelta), don't do much better.

The myth may be that turtles nest repeatedly, bot as
Hughes says, “turtles that are tagged and depart the nest-
ing beaches as a single time nester never to be seen again
far exceed those that return . . . in future years”, Hughes
seriously questions the myth, and thinks that most female
sea turtles nest once only,

It is easy to measure turtle hatehlings as they scrabble
frantically down the sand to the sea, and it's also easy to
méasure mature females as they lumber up the beach
to nest. Between, the turtles are almost invisible. MNobody
is sure where they go, or what they do, and herpetologists
talk ruefully of the “lost years”. Nobody knows, for
example, how fast turtles grow or when they become
sexually mature. George Balazs lives and works in Hawaii,
and he has been tagging and measuring immature Ereen
turtles to try and get some answers to thess questions.

The green turtles of Hawaii are unique for two reasons,
One i3 that they occasionally erawl up on the beach to bask

in the sunshine. They do this only on the remote beaches

of uninhabited islands, and Balazs thinks that his basking
turtles may be the last remnant able to carry on this tradi-
tion unmolested. The Hawaiian turtles are alse unique
because they provide possibly the best data on growth,

Fast growing off the big island

To date Balazs has tagged 629 immature turtles, and has
managed o recapture 70 of these. Roughly half of these
had grown measurably, but the rates of growth varied
widely. The turtles grew most rapidly around the Kau
district of the big island of Hawaii, where they averaged
0-33 to 0+-52 cm per month. Contrast this with the turtles
that lived around French Frigate Shoals; these grew be-
tween 0-02 and 0-13 om per month,

The smallest turtle to nest in Hawaii measured 81 cm,

and the average is 92 cm, Balazs's data suggest that it
would take a 35 ¢m yearling 10-8 years to grow to 92 cm
if it lives off Kan, a period that agrees with estimates of
between 4 and 11 years based on rates of growth in captive
animals. If, however, the turtle lives off French Frigate
Shoals, it will take 59-4 years to reach average nesting size!

The fast-growing turtles off Kau have at their disposal
large pastures of the alga Pterocladic capillocea, whereas
those around French Frigate Shoals feed on other algae
that are ignored by the turtles at Kan. Balazs thinks that
the slow-growing turtles are eating second-rate food, and
that these unpreferred foods may well be partially toxic.
This would account for their slow growth, but it doesn't tell
us much about other turtles, feeding on other plants in
other localities. The possibility that a turtle may take more
than 50 years to reach maturity means that the populations
might he disastrously slow to respond to any help now.

One component of growth is the efficiency with which an
animal converts fooed eaten into its own fHesh and blood,
Karen Bjorndal, a member of Archie Carr's group at the
University of Florida, has done a beautiful study of the
nutrition of the Caribbean green turtles that migrate he-
tween the nesting beach at Tortugoero in Costa Rica and

feeding grounds off the coast of Nicaragua, The feading
grounds are large abundant pastures of the BEa-Erass
Thalassie testudinum (turtle grass), which provides a con-
stant source of food throughout the year. Surprisingly, few
other herbivores take advantage of this ready supply, and
less than 10 per cent of the leaves produced are eaten. One
reason might be that turtle grass leaves contain 45 Per cent
(dry weight) cellulose, which animals cannot digest. Despite
this, green turtles very evidently do use T, testudinum and
Bjorndal has shown how they are able to do so.

The turtle has two prongs to its attack on turtle grazs.
The first is physiological, Animals cannot digest cellulose
but microorganisms can. The guts of grasz-eaters contain
bacteria that break the cellolose down into components
that the animals can utilise, The turtle is no exception; in
its hind gut s a flowrishing colony of microbes that fer-
ment the cellulose into volatile fatty acids {acetate, buty-
rate and propionate) and the turtle appropriates these
fatty acids for its own use. Fermentation in the CRECLT
algne supplics 15 per cent of the turtles' energy needs, and
overall the turtle iz as efficient as the cow at getting energy
from grass (New Scientist, 2 August, p 366). The turtles
second prong is behavioural. Rather than wandering aim-
lessly and eating as they go, the turtles consisteatly and
repeatedly crop specific stands of sea-grass. The boundaries
of these underwater pastures are clearly wisible and
although Bjorndal is not sure how the turtles establish
these cropping areas, she is sure of the benefits they derive,
Sed-grass that is being cropped will produce new leaves,
and these young blades are much better for the turtle. They

are more digestible, because they do not contain as much

lignin as older leaves, and they are also more nutritious
because they have 6 to 11 per cent more protein than the
leaves in ungrazed stands of T. testudinum.

Even though the Nicaraguan green turtles have a plenti-
ful supply of food, and can make the most of that supnly
by virtue of their physiological and behavioural adapta-
tions, they are still limited by the overall low quality of
their diet. One reason is that the large amounts of cellulose
mean that the food takes longer to be fully digested. This
long period for digestion restricts the amount that the
turtle can eat each day withont pushing the food through
too fast to extract the energy from it. The result is that
turtles can eat very little—~somewhera between 0-24 apnd
0-33 per cent of their body weight—each day. Compare this
with a terrestrial grazer, which might eat up to §-3 per
cent of its body weight in a single day, Another Factor that
limits the turtles’ ability to use their food is that they are
not very good at digesting protein. The average terrestrial
herbivore digests 75 to B0 per cent of the protein it eats,
but the turtles can manage only 50 per cent at mozl, and
because the fermentation microbes are in the hindgut, the
turtle has no opportunity to digest and use the bacteria,

S0 githough the turtle is doing as well 25 it can on a
constent, low quality diet, it is still limited by lack of
mutrients, Thiz makes for slow growth, delayed sexual
maturity, and a low investment in reproduction. This Jast
factor i3 both chilling and fascinating. Bjorndal made a
series of calculations to compare her Nicarapuen turtles
with others that nest in Surinam and feed on algae off the
coast of Brazil. It turned out that the Nicaraguan turtles
invest only 7-5 per cent of thelr annual energy budget in
reproduction {only 3 per cent goes into the egas them-
selves). Surinam turtles, with a migration over four times
longer, are nevertheless able to channel 23-7 per cent of
their energy intake into reproduction,

The alge on which the Surinam turtles feed is obviously
a vastly superior source of nutrients than the tortle grass
that the Micaraguan turtles must make do with, And he-
cause the Nicaraguan turtles can spare so little for repro-
duction, they will be slow to respond to & decline in their
numbers, even if fully protected from exploitation,
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‘Fﬂl:ld, and its limitations, are probably a prime factor in
the delaved growth of zome populations of turtles, as
Balazs and Bjorndal emphasised. And if Hophes's disturh-
ing thoughts on the frequency of nesting are correct, the
turtles are indeed in grave danger. They simply will not
be able to multiply quickly enough to ensure their survival
unless all exploitation is immediately stopped, Of COUrSE,
if eggs and hatchlings are suffering very high mortality,
then one way to save the sea turtles would be to protect
the eggs and hatchlings that would ordinarily die, This
has been done at many turtle beaches aronnd the world,
and vast numbers of hatchlings have been released to the
sea. Most of these from eggs taken out of
nests and incubated in artificial plastic nest boxes.

Eggs from dead turtles

Sometimes the eggs are in “doomed"” nests. -‘These are
nests built below the high tide mark; they would he flooded
and the eggs drowned if not removed. Other EEES come
from perfectly ordinary nests, dug up for profit by locals
and bought back by conservation programmes, as at Treng-
ganu in Malaysia. Or eggs may be taken from dead
turtles, killed in their thousands before they have even
had a chance to lay, as they are on the Pacific coast of
Mexico (see New Scientist, vol T8, p 514). Wherever the
eEgs come from, it is a fond belief of those rearing them
that they are adding to the stock of wild sea turtles when
they release these saved hatchlings to the sea, This com-
placent belief was shattered by Nicholas Mrosovsky, of the
University of Toronto, He told the conference of his work
with C. L. ¥ntema, of the Department of Anatomy at the
Upstate Medical Center in Syracuse, New York.

Most participants already had some idea of the results
because Mrosovsky had given a foretaste of them in the
extremely valuable Marine Turtle Newslettar that he edijts.
But the full shock had not, I think, penetrated to all. At
worst, Mrosovsky and Yntema are gayving that  artificial
incubation of egps is a complete waste of time and
resources; the reason is sex. 2

A turtle’s sex is not obvigus. There are ways o tall
adults apart, but it is almost impoasible to sex a hatchling,
Not even chromosomes can help, for those of a female look
the same as those of a male, Tt is, however, possible to sex
i hatchling if you are prepared to cut it open and examine
it histologically. The microscopic appearance of the gonads
is very different in the two sexes, and when you have
stained and sectioned the gonads and looked at them under
a microscope it is not hard to tell them apart.

Back in 1976, Yntema had published a paper on the
effects of incubation temperature on the sex of hatchling
snapping turtles (Chelydra serpentina). He found that the
proportien of females in a clutch depended on the tempisra-
ture at which the eggs were incubated. At 30°C, all the
hatchlings were female. At 26°C, they were all male. And
at cooler temperatures still, 20°C, the clutch once again
gave rise to 100 per cent females. This is interesting, but
why should it worry sea turtle conservationisks?

Mrosovsky knew that the time it takes for & turtle spgp
to hatch depends on temperature—coo] eggs take longer
to develop. The average incubation time, for an egy at
J0°C, is about 54 days, and a difference of 1"C alters the
incubation time by about five days. He also knew that epgs
incubated in plastic boxes often took longer to hatch than
eges left in nests. The delay varies, but in Surinam, for
example, it is between I and 11 days, for preen turtles,
This implies that the artificial nests are betyween 06 and
2-2 degrees cooler than eggs in the sand. I the relationship
between sex and temperature were as steep in the green
turtle as it is in the snapping turtle, a drop of 2 degrees
conld produce an entirely male cduteh, All those hatchlings,
saved and returned to the sea, might well he
for the present but not for the future.

“for differéat

maleg—ggnd -

An experimental approach was clearly called for. Mrosov-
sky and Yotema chtained a clutch of 118 loggerhead egEs
from a female laying on Little Cumberland Island, off the
coast of Georgia in the US, Aliguots were incubated at
different temperatures and the hatchlings sexed. As ex-
pected, temperature did affect sex, At 570 and 54°C, all
hatchlings were female. At 26° and 28°C, they were all
male. And at 30°C, 64 per cent werg females,

Admittedly these resuolts are based on one clutch from
one species, but they are still Worrisome, As Mrosovsky
pointed out, before we continue or expand artificial hatch-
ing programmes we should answer several questions. Whal
is the natural sex ratio in hatchlings? If we knew, he BAYS,
we could at least duplicate it by setting up the required
proportion of artificial nests in warm apd cool areas. We
don't know the relationship between sex and temperature
populations. For theoretical reasons it is
clear that the pivotal temperature, . which results in
roughly equal numbers of
to the temperature at which the eggs normally find them-
selves, and there will be intense evolutionary pressure ap
different temperatures. In the turtle islands of Sarawak
green turtles nest year round. Eggs laid in the summer
hateh after 54 days. Those lajd in February, during mon-
soom, can take 71 days to hatch. Does one get femalés in
summer and males in the monsoon, or are the females that
lay in summer genetically different from those that lay in
the monsoon, so that each produces a balance betwean
males and females?

We simply don't lnow the answers to these questions,
and until we do, Mrosovsky cautions, we would do well to
be conservative In our efforts at conservation. Arguing that
the female knows best, Mrosovsky thinks that we should
perhaps foons our efforts on protecting naturally dug nesis,
rather than struggling to hatch egEs artificially with essen-
tially unknown consequences.

That turtles are in trouble in undeniable. Historical
records tell of huge aggrezations of the animals, and in
the 16th century sailors lost in Caribbean fog could navi-
gate to an island by following the noise of migrating hordes
of turtles. A film made as recently as 1947 showed 40 000
Kemp's ridleys (Lepidochelys kempi) coming ashore in a
single night, In 1979 there are probably less than 2000.
The same general pattern holds for almost every other
population of sea turtle and the Teason, everywhere, is
the same—overexploitation.

Turtles will always be easy meat, but they might never
again be plentful, Local people could continue to hunt
turtles for personal use, but sustained large-seala com-
mercial operations are now, and may always be, impossihle.
Sustained commercial use je certainly out of the question
until we have the facts on which to hase sensible manage-
ment, bul unless exploitation ceases the scientists may

never have enough animals to discover the truth about
turtle biology. *)
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1k / Natural History Lecture Series

THE PALAD ISLAKDS AND THE CHAMBERED NAUTILUS - FEBRUARY 13,
Speakera: Gordon Damom and Jacki Kilbride
Gordon and Jacki are highly experienced and well-traveled
scuba divers. Together thev operate "Deep Dimensions,"”
an underwater photography and tour escort business. They
recently accompanied and photographed an Agquarium Nautilus
expedition to Falau.

HAWATTAN MONK SEALS — FEBRUARY 27,

Speskers: Brian and Fatti Johmson
Brian and Pattl are graduate studenta at the University of
Hawaii studying the behavior of Hawall's endangered monk
seals. They have spent many months liwving in the North-
western Hawsilan Islands among these fascinating marine e
marmals. A

PADDLING MY OWM CANOE -~ MARCH 13,

Speaker: Audrey Sutherland
Audrey, author of Paddling My Own Canoe, is an accomplished
outdoorswoman. She will discuss how the natural and archeo-
logical history of the islands can be explored in normally
inaccessible places with a minimal environmental impact.

HUMPBACK WHALES IN THE HAWATIAN BREEDING WATERS - MARCH 27,
Speaker: Dr, Lou Herman '
Dr. Herman is = professor of psychology at the Unlversity of
Hawaii and a researcher in the field of cetacean behavior.
He has made extensive field studies of the humpback whales'
annual visit to Hawaiian waters.

THE NORTHWESTERN HAWATIAN TISLANMDS - AFRIL 10,
i Spesker: George Balazs
George 18 well=known in Hawaii for his work on the ecology
and conservation of marine turtles. He has visgited the
Horthwestern Hawalian Islands many times observing and
photographing the animals living there. His photographs
appear on this year's Dillingham Tide Calendar.

HAWATI'"S MATIVE LAND INVERTEBRATES - APRIL 24,
Speaker: William P, MHull
Mr. Mull is an accomplished naturalist and nature photographer.
His lecture will include the evolution and scelogy of Hawall's
native land snails, spiders and insects illustrated with live
color photos.

REPTILES AND AMPHIBIANS OF THE HAWAITAN ISLANDS - MAY B,

Speaker: Sean McKeown
Sean is Supervising Herpetologist at the Homolulu Zeo, and
author of Hawaiian Reptiles and Amphibians which will be
avallable March 1979. He will discuss the natural history
of terrastrial, freshwater and marine reptiles and amphiblans
of Hawaiil snd hiz photographic technlques.

LECTURES WILL BE HELD AT 7:30 p.m., WAIKIKI AQUARIUM, 2777 KALAKAUA AVE.
FOR INFORMATION CALL 923-4725. PUBLIC INVITED - DONATION OF $1.00 is
SUGGESTED.
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P.0, Box 8195
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Marrisd g 13" 165 pounds 28 years old

University of Hawaii

« Master of Science degree, June 1969.

Ma jored in Animal Kutrition. Course work ineluded strong
background in biological sclencea. Thesis title: "The
Comporition, Digestibility, and Energy Evaluation of Food
Waste Products for Swine in Hawaiil", Program emphasized
independent research, statistical anslysis and
interpretation, and teechnicsl writing.

Bachelor of Sclence degree, June 1967.

Ma Jjored in Agricul Seience with emphasis on Animal
Selence, Course work conslsted of basie agriculture
coursea (Agronomy, Scil gcience, Farm Management,
Hortieulture, ete.) in aadition to blologicel sciences,

Researsh Assistant - University of Hawaii

« Master of Sclence Research Assistantship allowed me to
obtain over 2 yeara of quality professional sxperience.
Duties consisted, in part, of laboratory chemical

analysis, Instrumentation research, data collestion and
interpretation, animal research plenning and implementation,
development of feeding, breeding and management procedures,
carcass evaluation, library research, statistiecal analysis,
and report writing,

Nonprofessional experience econsisted of various part time
and full time jobs to finance college education. These
ineluded the following: small boat repair, grounds
maintenance man, librarian, and laberatory aassistant.
Since graduation I have taken temporary employment while
seeking employment commensurate with my education.

« Hawall Agricultural Experiment Stetion Technical
Bulletin Ho. & Hﬂﬂh, 1971.

"The Composition, Digestibility, and Energy Evaluation of
Food wWaste Products for Swine in Hawaii",

«» Ralsed in Yucca Valley, California. Attended publiec

schools and graduated in upper 10% of high school class,

Active in Boy Scouts of America and DeMolay. Married in

1963 and have lived in Hawaii since Januery 1965. Wife

::zkad full time during college years'to supplement family
O 5

+ Human nutrition, sailing, skin and scuba diving, and dogs.

« Dr, Coy Brooks
Dr. William Hugh
Dr,., Ernest Hoas

Univeralty of Hawailil
Animal Science Department
Honolulu, Hawaiil S6822
Fhone: -8356
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A Project Proposal For Research To Be Conducted
Within The Hawaiian lslands Mational Wildlife Refuge

SUBMITTED TQ

The United 3tates Department of Interior,; Bureau of Sport
Fisheries and Wildlife

TITLE

A Preliminary Investigation of the Marine Turtle Mesting
Fopulation at East Island,; French Frigate Shoals

PRINCIPAL INVESTIGATOR
George H. Balazs
IKSTITUTION

Hawaii Institute of Marine Biology, University of Hawaii,
F. 0. Box 1346: Kaneohe, Hawaii 96744

DURATION

6 weeks (May 31 to July 12, 1973 or as agreeable to the
Bureau of Sport Fisheries and Wildlife)

MOTIVATION

The continuing decline in marine turtle populations throughout
the world has made it imperative that resesrch be carried out which
will ultimately assist in formulating long range programs for the pro-
tection and perpetuation of these salt water reptiles. The tagping
and measuring of females on the nesting beaches has thus far provided
the most waluable ::unt:rihutiuns to man's knowledge of maripe turtle bio-
lugﬁ. In addittnﬁ, such projects have formed the basis for the census-

ing of individual colonies. The importance of population ecology
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Observations on the Preemergence Behavior
of the Green Turtle
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