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Havy. We would especially like to acknowledge the efforts of the Instituto
Hacional de Pesca.

Carr, A.F. 1955. The riddle of the ridley. Animal Kingdom 58 Sept.-
Oot.:146-156.

Carr, A.F. 18980. GSome problems of sea turtle ecology. HAmer. Zool. 20:489-
498.

Carr, A.F. and D.E. Caldwell. 1957. Notes on the zoogeography of the Atlan-
tic sea turtles of the genus Lepidochelys. Rev. Biol. Trop. 5:45-61.

THANE WIBBELS
HMFS SEFC Galveston Laboratory, 4700 Avenue U, Galveston, Texas 77550, U.S.A.
Current Address: Department of Biology, Texas AsM University, College Station,

Texas 77843, U.S.A. fl/iTEj Ao, thf

RECAPTURE OF A "LIVING-TAGGED" KEMP'S RIDLEY ﬂﬂm,ﬁgj

During 1980, John R. and Lupe P. Hendrickson used autografting and chemi-
cal procedures in an experimental attempt to produce permanent living tags on
approximately 800 hatchling sea turtles (Hendrickson and Hendrickson, 198la,
198lb; see Editorial, Marine Turtle Newsletter /1982, iﬂz, 1-2, for a photo-
graph) . After 10-11 months, the majority of these turtles were released, e
ecent recapture of one of these turtles furnished the rare opportunity to
evaluate a living tag after a prolonged period in the wild. The recaptured

turtle was a Kemp's ridley which had been headstarted by the Galveston Labora-
tory of the National Marine Fisheries Service (under Mexican permit No. 1147

and U.5. Fish and Wildlife permit No. PRT-2-4481) and was released on June 2,

1981 near Padre Island National Seashore, Texas. On March 17, 1982, during a

of strong onshore winds, it was found alive and in good condition on a
beach ca. 23 km northeast of its release site. During the<ZBY daye/since its
release into the G of Mexico it had grown from a weight of 1037 g and a

l.engl;h uf@.? to a weight of 2746 g and a carapace leangth of
25.5 cm.

This turtle had acguired its living tag at an age of 7 weeks during
August of 1980. The living tag consisted of a reciprocal tissue graft in
which a disc of carapace tissue was exchanged with a disc of plastral tissue.
This resulted in a white disk on the dark carapace andi a dark disc on the
white plastron. The graft on the carapace (located between the 2nd and 3rd
costal scutes) had enlarged and darkened slightly. Additionally the border
between the Znd and 3rd costal scutes had darkened considerably. Neverthe-
less, the graft was still readily wvisible. The plastral graft, however, was
not readily visible; either the graft had failed or the grafted tissue had not
retained its melanistic properties., The turtle had its Monel tag intact, so
there was no question of its identity.

The MMFS project is only one facet of an international effort to protect
Femp's ridley., Other agencies involved include the Instituto Nacional de
Pesca (Mexico), the U.S5. Fish and Wildlife Service, the Rational Park Service,
the Texas Parks and Wildlife Department, the U.S. Coast Guard, and the U.5.
Navy. We would especially like to acknowledge the efforte of the Instituto
Hacional de Pesca.
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Bendrickson,; J.R. and L.P. Hendrickson. 198la. "Living tags" for sea tur-

tles. Final report to the U.8. Fish and Wildlife Service (Contract No. 14-
16-0002-80-229) , 25 pp.

Hendrickson, L.P. and J.R. Hendrickson. 1981lb. A new method for marking sea
turtles. Marine Turtle Newsletbter 19:6-7.

THANE WIBEELS

HMFS SBEFC Galveston Laboratory, 4700 Avenue U, Galveston, Texas 77550, U.5.A.
Current Address: Department of Biology, Texas A&M University, College Station,
Texas 77843, U.5.A.

A leatherback turtle tagged "T 16" at Matura Beach on the East coast of
Trinidad on 26th May, 1970, wae recorded while nesting at Tacarib Bay on the
Worth coast of Trinidad on 26th April, 1975. Two yeare later, on 23rd Bep-
tember, 1977, that is 7 years and 4 months after it had been tagged in Trini-
dad, this turtle "T 16" was found dead on Rockaway Beach, Hew York.

A leatherback turtle tagged "T E9" at Matura Beach on 5th May, 1972 was
killed by poachers on the same beach on 11th May, 1979, that is 7 years after
tagging. Matura Beach is the most accesaible nesting beach used by at least 4
species of turtles but it is also the beach where poachers are most active,
There are laws to protect turtles and their eggs, but unfortunately they are
not enforced.

IAN LAMBIE

Trinidad and Tobago Field Naturalists' Club, 64 Roberts Btreet, Woodbrook,
Port of Bpain, Trinidad.

OLIVE RIDLEYS IN INDIA

A fair number of letters have been written to Prime Minister Gandhi ex-
pressing concern about the management of olive ridleys on the east coast of
India (eee Marine Turtle Newsletter Mo. 24, 1982). If there are readers of
this newsletter who have not already written to Mrs Gandhi, they are asked
again to write. With a Prime Minister favourable toward conservation, and
gtill turtles there left to conserve, it is important that the authorities
there be made aware of world-wide efforts %o conserve sea turtles and of what
has happened to the arribadas of olive and Eemp's ridleys in Mexico. Letters
should be sent to Bhrimati Indira Gandhi, Prime Minister of 1India, South
Block, Central BSecretariat, WNew Delhi 110011, India. Please write soon and
sand a copy of your letter to the editor of this newsletter.

H.M.
MARINE TURTLE NEWSLETTER

For recent readers, a few points may help answer questions arising. The
newslatter does not appear regularly but only as often as possible within a
context of financial and other constraints. Usually there are 3-5 issues a
YEear. Eo far it has been possible to avold charging. With around 80 dif-
ferent countries involved and floating currencies, charging in itself would
entail considerable extra costs. However, we have received some helpful
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»ﬁl’ NATIONAL MARINE FISHERIES SERVICE
Frapgs 0F

Southwest Fisheries Science Center
P.O. Box 271

B604 La Jolla Shores Dr.

Le Jolla, CA 92038

August 14, 1991

Dear George,

A= you can see from the letterhead, I am still here at the La Jolla
Lab, and still with the photographic group. Do you know Wayne
Perryman? He is the new head of this group. Anyway, I have been
out in the field for awhile, thus my tardiness in replying to your
letter. I must admit that I had at first figured that the project
was off, then became inveolved in other things and totally forgot
about our "unfinished business", I will be on vacation (well
deserved, and overdue) until Sept 9 and look forward to talking to
you after that. My number here is FTS 893-7194..

Sincerely,
5]
Morgan 5. Lynn

73 Years Stimulating America's Progress + 1913-1988

National Dceanic and Atmospheric Administration



DEPARTMENT OF ZOOLOGY
\  THE UNIVERSITY OF TEXAS AT AUSTIN

Anitin, Tecar TET12-1004 * FAX . (512)471-9651

12 May 1992

George Balazs

Sea Turtle Specialist

National Marine Fisheries Service
Southwest Fisheries Science Center
Honolule Laboratory

2570 Dole Street

Honolulo, Hawaii 96822-2396

Dear George:

Enclosed is an article I wrote for MTN back in the early 80's. I have a plate of the
actual pictures packed away in old files at home. Mrosovsky said that it was not possible to
print the plate in MTN so I changed the article to all text. If I did not send you a copy of
the plate back in the early 80°s, just tell me and I will find it and send a copy to you.

Your seven year sighting sounds great.  That type of information is hard to come by
and needs to be published.

Best rﬂgﬁad:_'ds,
-
oy o
//;/::_: s
f’dﬂd‘fm -

Enclosure



STEVEN H. LEWI5®

Departments of Obstetrics and Gynecology and Pathology
Indian River Memorial Hospital

Vero Beach, Florida 32960, LISA

CHERYL RYDER

Department of Fish and Wildlife
Virginia Polvtechnic Institute
Blacksburg, Virginia 24060, USA

and
KURT BENIRSCHKE

Departmient of Pathology
University of Califarnia School of Medicine

San Diego, California 92130, USA.

*Correspondence to: Steven H. Lewis, Doctors’ Clinie, 2300 Fafth Avenoe,
Vero Beach, Florida 32960, USA.

Observations On The Defensive And
Aggressive Behavior Of The Leatherback
Turtle {(Dermochelys coriacea) At Sea

We report an unusual encounter with an adult leatherback
turtle ( Dwrmrocheiys coriacea) off the coastal waters of the Republic
of Palau in the western Pacific Ocean on 17 May 1991, We were
plying the waters about 1 ko south of Mcheangel (Kayangel) Atall
in the channel between the Atoll and Kodsol Reef, approximately
8% 1° 307 N; 134° 44" E. The weather was sunny, the northerly wind
light. and the ocean calm. Cur boar was an open 7 m fiberglass
runabout equipped with bwo P5hp oulboard engines.

At midday we noticed a large animal surfacing several times as
we fished about 300 m away, After 5-10 min we motored toward
the unidentified creature and found it to be a leatherback turtle
interacting with a large (2 m) gray reef shark (Carcharinus sp.). The
bwoanimals were behaving aggressively, swimming rapidly about
one another, with the urtle frequently breaking the surface along-
side our boat, We stopped the boat and watched, The turtle swam
erratically, repeatedly surfacing and g head. carapace,
and flippers, often creating a frothy wake of bubbles as it
resubmerged. At one point the turtle swam rapidly toward the
shark. forcing it to take evasive action by darting away. Although
wie at first thought that the turtle had possibly been bitten and
wounded by the shark, in fact the turtle appeared uninjured with
all flippers intact and no blood in the water. After about 5 min the
shark swam away and we did not see it again. The turtle, however,
maintained an interest in our boat and continued to swim under-
neath and beside us, acting much as it did in the presence of the
shark.

The turtle then began short rushes toward ws, solidly ramming
the underside of our boat, The turtle fypically made shallow dives
(5-15 m) in between each surfacing and hitting of the boat. [t
appeared to be rammning us with the leading edge of its carapace,
or the upper part of the carapace itself, as opposed to its head.
Although this butfing was solid and could have thrown an mat-
tentive person off one's feet, we did not notice any blood in the
water or damage to the turtle's carapace. The turtle continued to
surface frequently, lifting its head, a fore-flipper, and part of its
body out of the water. On at least one occasion it surfaced upside
down and swam several meters with its plastron up (Fig. 11 After

5-10 min of this behavior, and after hitting our boat half a dozen
tirmes, the turtle appeared tolose interest and began fo swim away.,

At this point, bwo members of our crew [(C. Cook and M.
ldechong) donned masks and snorkels and entered the water,
jumping in on oppasite sides of the boat, When Cook was 34 m
from the boat the turtle came immediately and aggressively
toward him. The furtle approached with mouth agape, but veered
away within the last few meters when Cook made a threatening
gesture by spreading his arms, Cook climbed quickly back into the
boat, wheroupon the turtle shifted attention o [dechong, who had
lost sight of Cook and wassearching for him at the sterm of the boat.
As the turtle approached, [dechong swam between the propellers
of the two outboard engines, The turtle came from below, mouth
open, evidently intent on biting the swimmer. Idechong detiversd
several kicks to the turtle’s head, and the turtle backed off. The
turtle did not or was not able to bite the swimmer's foot, and at the
first opportunity Idechong climbed back into the boat.

The turtle hit the boat several more times, and then appeared fo
lose interest, moving farther and farther from us. When the turtie
was no longer in sight, we started our engines and motored away.
The entire encounter lasted 15-20 mdn.

The turtle wag an adult whose carapace length we estimated to
be ca. 1.5 m or more. Leatherbacks with a carapace of this length
wiuld be expected to weigh about 450 kg [ Anonymous 1975, Van
Denburgh 1924). The tall was short and the turtie was probably a
female. We took several photographs of the animal as it surfaced
arcund our boat (photos on file at the U.5. Fish and Wildlife
Service Honolulu Office). Theleatherback is occasionally reparted
in Micronesia (Pritchard 1977) and is thought to be an uncommon
or rare species in Palau and Micronesia. Noah ldechong, who
grew up in Palau and spent much Hme on the water, had seen only
one leatherback prior to this encounter.

Fic. 1. Adult leatherback turtle surfacing upside down

Based on our discussion with others familiar with sea furtles,
the behavior of this leatherback was unusual (G, Balazs, T. Fritts,
|- Waoody, . Richardson, pers. comum. ). However, there are several
published accounts of leatherbacks that have acted aggressively in
response bo humans or sharks (Cropp 1979, Schroeder 1965, Van
Denburgh 1923}, In one of bwo encounters described by Schroeder
{1965}, a large leatherback was observed somersaulting over back-
wards, making repeated vertical dives, and ultimately attacking
Schroeder's boat—behaviors similar to those we observed, Cropp

- __--‘___.#‘u_.
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(1979 detatled an encounter of a leatherback and shark off the
coastof Australia. According to Cropp, a great white shark circled
under a leatherback which was swimming on it back, wildly
thrashing all four flippers. Mlpping, relling, and diving on an
erratic course, When Cropp maneuvered his boat between the
turtle and shark, the turtle continued its tumbling and thrashing
on the surface, evidently regarding the boat as another predator.
We speculate that the aggressive display of the leatherback to-
ward our boat was the result of its encounter with the shark. The
turtle, which was clearly sparring with the shark. evidently con-
sidered ws to be a threat as well,

Reports of turtles being bitten by sharks are relatively common,
and the fact that turtles behave aggressively toward them is
expected. However, the behaviors that turthes use to fend off
sharks are not well documented. Rudloe (1979) reported that
during an attack “turtles can sometimes chase off a shark by
fleeing to the surface and beating their flippers, making a thunder-
ous slapping noise that may be too much for the shark’s delicate
nervous system.” Rudloe {197%) also wrote that “ Archie Carr has
told me about turtles blocking shark attacks by actually folding
their flippers together under their plastron. bending their head
down, and presenting their carapace as a shield.”

Based on our encounter and those of others, adult leatherbacks
use several different defensive behaviors when threatened, in-
cluding rameming, biting, erratic swimming. thrashing on the
surface, and swimming upside down on the surface. The survival
benefits of ramming, biting, and erratc swimming are self-evi-
dent, but the value of swimming upside down and splashing on
the surface is perhaps less clear. Swimming upside down on the
surface may protect the vulnerable underside of a turtle from
attacks lower in the water column, Splashing may deter an attack
by a shark, but we can neither corroborate nor refute Budloe's
{1579) statement that the slapping notse made by a turtle i “too
much for a shark's nervous system,” Although leatherbacks may
occasionally be preyed upon by sharks, a large healthy adult can
obviously defend itself. Situations where leatherbacks are actually
kdlled by sharks are probably exceptional and may oorur mostly
when a turtle is already wounded or sick.

Ackngivledgments —We thank George Balazs for his many hedphul com-
mmenss on a prefimanary draft of the manuscrpt and for providing us with
pertment literature on leatherbacks. We gleaned much ussful information
mn discussons with George Balaze, Thomas Fritts. [ack Woody, James
Richardsan, and Scatt Eckert. W thank them tor their input,

Lrrerstues Cren

Anoprvsious, 1973, Ponape notes, Micronesian 2338

Crorr, B. 1979. Where ocean glants meet. Oceans 12(3):43-47.

ProrcHaRp, . 1977, Marine Turtles of Micronesia. Chelonia Press,
San Francisco. 83 pp.

RupLog, [, 1979, Time of the Turtle. Penguin Books, Mew York. 273

pp.

ScHeoEDER, R, E. 1965, Something Rich and Strange. Harper &
Kow, Mew York. 184 PT.

Warn Devmumcs, . 1922 The Reptiles of Western Morth America.
Vol I, Snakes and Turtles. California Academy of Sciences, San
Francisco,

— 1924 A fifth record of the Pacific leather-back turtle on the
coast of California, Copeia (130153,

JOHN ENGBRING
US. Fish and Wildlife Service
3704 Griffin Lane SE

Olympia, Washington 95501, USA

NOAH IDECHONG
Division of Marine Resources
O, Boee 100

Koror, Palau 96940, USA

CHUCK COOK

The Mature Conservancy
PO Box 1738

Koror, Palau 965940, USA

GARY WILES

Guam Division of Aquatic and Wildlife Resources
P.0. Box 2950

Agana, Guam #6910, USA

and

RICHARD BAUER

U5, Fish and Wildlife Service
P.C). Box 5006

Honoluwlse, Haweali 96850, LISA.

Herpetological Literature In The International
Zoo Yearbook, Volumes 19-29 {1979-1990)

I 1979, Tryon (Herpetol, Rev. 10{3):B7-90) Listed 164 articles
pertaining to herpetology published in the Intermational Zoo
Yearbook by the Zoological Society of London. The scope of the
articles ranged from exhibits to disease and treatment, and con-
tained much information not available elsewhere. As Tryvon pointed
out, the [ZY tends to be a rather expensive publication amd

v is not received by miost libraries,

From the 1973 volume (#19) through the 1990 volume (#29], 117
articles related to reptiles and amphibians appeared in the [ZY.
For those individuals withoutaccess to the LZY, this listing, as with
Tryon's review, serves as an infroduction to the herpetological
information published therein.

Articles are listed alphabetically by author and grouped in nine
general categories in the following order: General Titles (13),
Exhiblis and Construction (8), Disease and Treatment (6], Am
phibians (9), Turtles (22), Crocodilians (11), Lizards (21), Snakes
{253}, Tuataras (2.

Generan TrmLes

Bromy, D AL 1984, An efficient and inexpensive tool for feeding
captive reptibes, Z3:206-207.

Buoweast, 01 M. C., and 5. [, Towuce. 1986, Breeding programs for
reptiles and anails at Jersey Zoo: an appraisal. 24/25:24-56,

Dowmicer. P. 1979, Control of the reptile trade in Switzerland.
19:28-31.

Howecces, B. E. 1979, Marking amphibians and repiiles for fubure
identification. 1%-14-22.

Hure, T. A. 1979, A new captive propagation centre for the Reptile
Breeding Foundation. 19:267-269.

Kuoapavrsey, 5. V. and 5. V. Mawer. 1989, Research and breeding
of reptiles at the Moscow Zoo, 281959204,

Herpetological Review 23(3), 1992 71
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B 'vou can leed yees boal 1o ake, Bt vou can't make
tham hite. There waere aku plles smrpusere off the
Merth Shore of O%ahu, but the Hsk dizkn’t spem
I3 warl 4o soopersie. All of the fhiss-dn were
talking wteot the large plles of mediers te lange
skipjich tuna that they Teend but could nod caich,
Thie siandard iricks al gaing dosm 1o extremaly light
tnckle, as small as 1296 test, dida’t swemn to be
-ﬂfll-ﬂé. Wl heard the sama questlon over and dvaer,
“Wlhyi " 1l any of us knes the answer, we'd be driving
8 Cadilac. 5o, we selled en cur résidant hillish
populstions for most of cur dcthon and Eecma, and
tha FADs beceme our main focal painis

D the wewy bo the bugus, you'll often heve & "risd
stineh” 3 o4 mnllis eeof ol tha harkor, & “rat aiesk”
is & barrage of sirikes from a srmall pack of stripad
marin. These marlin heve beds ranging from 35 10
1020 ke sned are very hard 2o nock. They saem do
hive & Hme knocking dowm any linis tsat s
S P vietisnisk, this action will go an for 2n hour
ar 50, Preity soon & {isherman can start faeling thie
& pm boy ot Leeward Bowl—set “em wp, and thay
neek ‘em dewn You coold lose & lot of maney in
rubbisr Bands ki 1hai

Bar there 15 st that ceeasional nece, kig blue
marlin that gees caught. That's tse lish that shways
rmakes wou load up the e, 1ep ofl ths Tusl tarks and
ge righd Back aul, Capd, Rusty Spencer of KLALT.OA
HAI Chartéss caught cre of those “gota get back
ot thare” marlin desing the last week of 15993,
Here's Rty o sell youw aboss I

CHOL Py S0 E S ol o wils o 338 12l neg rig i s e~

Thln 503 plis-o lasibaiting s Inhlhllrihmw;mﬂﬂhmmmtqmuﬂ_ AP m bac BN B Rel ass abEance, T ATIICIECE WS [oend sgain near Boikapu Prim

Spencer for Hire

“Itwms or of thess wssal days. | got up at ascurnd
& that maming ard picked up my chaster clients, mee
fallows brom Asstraila named Viece and Tim. They
ware mee guss and hed soma #xparsnce fishing, so
It seemed e B day was goelng o goe well, 'Wa
sbopped by the ice Boose, picked up 200 1k of iea
and wanl 16 the boar. Adier lasding our gear, Ioe. baat
amd kenachies, we headed for the l-buey, The weath-
erman wal ciling for 15- to B0-mah frade woeds,
bist the wind seemed to remck 20 mph right alf tha
b

"1 gat bo the uoy and &d my regulsr routine-
realing im all of the big lures afler the first pass 4
ot bl alll, then marting eo fg for a e Bait
The scilon wes really sl weweren 1 awn hooking
ety of the small “shi that had bean them lsteiy, We
eveniualy caught two small aku, biidled them and
ran thamn Back, We didn't hewe any takies an our
hasts, and they svantally disd. We anded s s
dragging arvund the dead s {or ‘slap bail.” kaning
fioe anything to happen.

"My passengers were sl |igging whan ane of the
dead sy book o, Tin lecded &2 mie and said @ s
& shark that had the Bait, wo 1 osaid, “Just kedp
Igging,” figering I'd ket tha aherk heve the bas. The
I kil gaing ou, then stapping: Golng and wiop-
ping like & shars will do. Afver my 14,0 [rel] was
hetd-emmiy, §decided i wes me to get tha linae Bac
#a [ headed the KLULOA KAT esraight up the B
Sractly wt the lish. The swells ware pashang us off &
Bztle, 5o by the tima | got aboul 40 vards Frers our
shark, we ware parallid 1 8, Then our shark Brake
witir. Thet was the frsz shark I'd aver sean with two
sharp line and a long &l

“The wiele scene changed fram that saim, |t
el Bromn 'O, dam, it'y fust a shark,” 1o ‘Fut that
bang stick aumy. Crab thess gloves, Tim, You asi
and, Vinece, wou cranic” [gotthe beat turned around.
and the bastle was on. Wa wera atia 1o keap tha fish
on the surlaze, =3 the fight coly lesied & hall-kour,
Whan it came to e fransomn, we were shie Lo sk
& fiwad galf on the fEst shat 40 held 1) then & meat
hoak want in "

Leatherback Turtle Update

In the Detember 1993 1ssme of HFM, | urobe
about & very largd latharback turtke that hed baan
waunded by shaska, | teld how the KANA NI,
OTAMDND 5 and CRACE K kad hervested flmos a
fon of mabdmahi fFomearound tha vesta. 1 ales
Mmentionanl that the wonmdad anima wis e, very
Iargz. lookimg Bke a Meatrg Vakiswasgen and drifting
dremn the Morth Shooe towand she HKane'ohe sida of
Fahu,

Appfodimakaly fuwe ang s
furke was oo adaas by Smbermen. B al acecents
% was the sacg wonmihid assrmar, Auss Miva droen e
MNatlomal Marine Flzheries Sasvica caied e
HEN cdiiza POt TRAL A PoUSFIAN A Sooti
et cailid thsric i licw froem m colilar 7o AL nRass ani

had descrived tha sama lirile. Scott and hils crew
wure fishing near Makega Paint whaen they found it
Thisy mansged 40 plch up & low mahimahi from
anciend 2, bul it didn't Fase a5 muck Skh with B e i
had on tha Marh Shora,

That's whare any geed news ended. Wil Sean
el baw crew were hanging arcund tha turtla, they
b2lually sew o Jalapagos shark atiack the wounded
leattisback and decapitase 1, The shark fimaly pul
the tarle oul of ils edsary. Initial shark sttacks had
taken aff the mrtle's left frant fippar and shculder.
Thie pocs creature was beft to drili with the surrent
end samely wendd have died from starvation, i sath-
ing else. As crel as 8 seama, nelure ahveys sdesrs |
inka care of fis o,

Il you heww seen this turike wiils out Ashing,
pleass eamtaet Russ with the NMES Turile Rassarch
[Hudsbon ar 943-1276 comtlnsed. .,
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WHERE

OCEAN GIANTS

MEET

Near Shark Bay, Australia, m igratory paths Cross

Mura ray, escorted by diver g tohool o remova, swims through the

'Tul..ﬁns.s.r 1aws of the white shark slid
along the whale carcass, open wide,
chomping, mouthing, trving to sink its
teeth into the broad surface. Mow the testh
locked onto the tough hide, jaws pushed
way out, horribly distended, The fAve-
meter shark shook its head violently, tail
thrashing, pushing, wrenching, and a
twenty-five kilogram bite of bBlubber came
away,

We took a close look at the huge bite,
then maneuvered the shark cage inlo the
witer betwesn our boat and the sperm
whale carcass, [ had never filmed sharks
from a cage before, but I would not enter
these waters without ome, This white shark
was hungry, he had a whole whale to e
but would surely prefer a small
miegl, one that his jaws could en
more easily,

We were anchored off the Allany wial-
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ing station beside three buoyed sperm
Whitles caught the day before. Flensers
were working on three more a1 the factory.
When the ramp was cleared, thess thres
would soon be hauled away. The shark had
bess thun an hour to feast on the ba fguet ;
we hid the same amount of time to film his
frenzied |'L‘|r|:|ing_

My inexperience with CApES WAHS FE-
witithed when | hurrjmji}-_iumpnd orverfoard
te film the shari. This one overbalanced,
almest tipping upside down, and shoving

vell beyond the hars: not & coms-

forting thoughe, Eventually [ righted the
cupe and slipped deep inside. By the time
wered one whale was being towed

i the tencder boat was already

pling up the second one. In a few min-

he third whaple would be hauled

1 wag eitremely  frusimating o be

warters of Shark By

trapped in an immovable cage winiting for
the shark to perform, knowing that only
a short moment remained to capture on
film rhis savage eating machine.

The shark sensed that his banguet was
to be a brief one, He ran his jaws along the
slippery hide pushing, biting, impatient to
tear the thick blubber away and get at the
red meat. The great hulk of the whale
Iy slid past me, as if brought back to life
ind in motion again, The white shark
plodded behind, gave an angry chomp nt
Lhe disappearing fluke, then he too gliced
away into the gloom,

We later discovered that inside ong of
the sperm whales was a monster sguid
swallowed whole, still intact. The squid's
body, opether with its shorter fentacles,

red four and a half meters
L tentacles were missing, but the
have made the animal an amazing th

Text and Photographs by Ben Cropp




meters in length, We think of such great
creatures a5 mythical sea monsters. Here,
off Albany, they are very real. A second,
smaller squid mepsured eight meters long.
If the higger sguid’s tentacles were
siretched apart, the way we measure octo-
puses, they would span an incredible
twenty-four meters,

That night my cofleague, Hugh Ed-
wards, caught the whale-eating shark on
ane of his four carefully st bajts, It meas-
ured five meters. The next morning, Hash-
Irewen, he loaded it onto a teatler nnd head.
ed for the Perth Royal Show where it
wiotld be on exhibir,

Even if the shark had not been caught
on Hugh's oversized hook, it would most
likely bave been his last whale meal any-
way, Thankfully, 1the last whaling station
in Auvstralia has finally closed down., Our
encounter with the hungry shark occurred
during the final days of whaling. Econom-
ics and persistent pressure from conserva-
tionists hod finally reprieved the magnifi-
cent Jeviathan, freeing it 1o roam the Aus-
traliam sens unmolested.

The sperm whales migrate north from
the Antarctic 1o the southwest corner of
Australia near Albany, On the edge of the
continental shelf they dive desp for the
giant sgued, and huge sucker marks around
their heads testify to the tenacious struggle
belwesn Iwo Ocean gionts, The sperm
whales appear to briefly touch the south-
west coast, then curve seaward in a ma-
gratory loop back to the Antarctic,

Pods of orcas migrate with the whales,
and the white shark we had met in Albany
wirs an ocenn traveler oo, We know [or
sure that the white sharks, which follow
the dead whales to shore. are not Local
ones. Hugh Edwards noted that each visi-
[0 Was a neweomer, o pelagic creature
diverted to Albany by the wake of o towed
wnd irresastible meal.

The humphack whale also migrates
north from the Antarctic in the early win-
ter, and swings close o the coast off
Geraldion, heading north toits mating and
calving ares off Shark Bay. Reprieved from
e harpoon in 1964, the decimaied hump-
backs have slowly increased and requrmed
0 their ireditiona] migratory route (0 re=
plenish thedr species,

While filming the whaling and white
sharks in Albany, [ realized 1 was witness-
ing the beginning of a great story, What
hnppened at Albany is history now. Shark
Huy, the place where the whales come 1o
meaie, is the real fascination. In their urgent
need Lo propagate, the humpbacks con-
verge on this sanctuary: o crosaroad where
OCEAN giants meet.
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The stark outline of the Zuytdorp Cliffs
sirefched northward (o disappear in the
gray dawn, In the hall-light [ could just
distinguish the section of cliff where the
Dutch treasure ship Zuyrdorp ran agrownd
in 1712, Those few who survived soon per-
ished on the inhospitable coasy, leaving o
buge treasure of o quarter of a million sil-
ver guilders i the pounding surf, The
treasure ship 5 protecied by Awstralian
law, but the treachercus clifs prove o
more formideble barrier,

While natural blowholes erupted along
the rocky cliffs in regular gevsers, It was
the spuris of spray to seaward we con-
stantly monitored. A pod of humpbacks
wis always in view, relentlessly pushing
northward,

By noon we ran along Dirk Hartog Is-
land which fronts and protects the deep
indentation of Shark Bay, OfF Cape In-
geription the whale pod changed course,
swung in an arc closer 1o the coast, and
slonwed down. With my binoculars, I picked
out more spuris of spray ahead; another
group of whales was already off the cape,

I turned my boat Beva toward the swirl
of disappearing flukes and ired 1o guess
where the monsters would surface, With-
out warning 8 fourteen-meter shope sud-
denly rose up from the sea, brinming its
great hulk slomgside us before collopsing
in the water with an enormous splash,

Cautiously we approached the whales
aguin, nod wanting anoiber breach soclose.
We ot them pet used 10 the boat, moved
graduatly nearer, and afer two hours they
finally accepted us.

It was a maognificent sight, The levi-
athans glided upward, long Aippers ouwt-
spread and almost touching Beva, bodies
a5 long us the boat, A burst of spray from
twin blowhales formed a rainbow over two
of the whales, which were so0 near that I
had o problem framing both animals in
rmy wide-angle lens,

As the whales angled across Beva’s bow,
we throtbed back, A preat iail rose up,
poised momentarily with the water casced-
ing off, then down it plunged inte the
ocean depths,

Whaling was one of Australia’s cldest
industries. During the peak yeor of 1845
some 3 sailing ships harpooned the
whales off the south coast. By the 19%60s the
humpback was commercially extinct off
the west coast,

Om the beach at Morwegian Bay stand
the ruins of an abandoned whaling factory,
one of many along the northwest coast. In
1956, this Cornarvon-based company har-
pooned over 1,000 humpback whales Their
1963 season was disastrous. Out of an allo-

cation of 550 whales, they only managed to
capture §7. As a result the Infernational
Whaling Comrmizzion (IWC) banned the
hunting of humpbacks in the Southern
Hemasphere,

The batlery of rusting boilers at MNor-
wegian Bay is an ugly reminder of an ugly
business. Out on the reef lay the wreckage
of one of their whale chasers, the Fin, Close
by a tiny sand cay sparkled in the clear
waier. The nesting terns swarmed by the
thousands te this Frazer Island as the sun
set, It was a beputiful Hving conteast to the
history of slaughter in the bay.

I‘r WAS LATE IN THE DAY when we left the
group of whales and made for the an-
chorape behind Cape Inscription. In the
fading light we almost ran over ancther
gentle giant. The white spots on 8 broad
back and a ten-meter length easily dis-
tinguished o whale shark, Like the hump-
back, it was on & migration north and feed-
ing on the same planktonic diet.

Opposite the southern dp of Dirk Har-
tog Island is Steep Point, the westermmost
extremity of the Awstrolion mainland,
Huge Indian Ocean swells crash with un-
belipvable fury apainst the sheer cliffs of
this well-known landmark. On the tip of
this point we found more than a dozen
rock cairns clustered together. They bore
serawled names on bottles, rock, and wood
of the intrepid modern explorers who had
crossed Australin from enst to west, One
hiad succesded on foot, others on bikes or
four-wheel drive vehicles. Another, a gird,
had traversed the desert by camel.

We had come the long way round, Beva’s
log now read 0,000 nautical miles since
we had left home on the eastern end of
Australia eighteen months ago, We wdded
our own rock cairn, with an inscribed list
of Beva's crew,

Though we failed to meet the whale
shark agnin, we did encounter many other
rrgratary giants, Twin wing tips of manta
rays sliced the surface off Cape Inscription,
and the dorsal fins of sharks crused along
the beach edge, occnsionally threshing into
a school of pilchards, These pilchards nlso
migrate along the coast, continuaily har-
assed by pelagic fishand the sharks, Above.
the booby panmets end pied cormorants
rocketed refentlessdy into the chopping
turmal of fish,

The English buccaneer, William Dame-
pier, was observant when he named this
migratory mesiing place Shark Bay in
1699, He staved eight days and wrote of
the sirange jumping marsupials he de-
seribed asa sort of raccoon and good Loet.

Darmpeer was nol 4 pirate st hearr. He

DCEAMS
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e whale shark, o piankton feeder, is quite fuarmisss.

MAY 1979



had an irresistible longing to travel, (o see
strange lands and the people and animals
that lived on them, However, on his long
exploratory voyage in the Cigner, his crew
was bess honorable, They had decided if the
food ran out, Captain Swan, a fat man,
wias 10 be eaten first, then Dampier, though
he was thin and wiry. It is recorded in his-
tory that "The pirates were spared 8 bout
of indigestion!™ Perhaps the kangaroos
and the capiured sharks at Shark Bay saved
Dampier. Captain Swan was able to joke
later, * Al Dampier, vou would have made
them a poor meal.”

We were two miles off Steep Point,
sweeping the deep water for whales or
whitle sharks, when a splashing of water
caught my eye. I ran Beva over, and was
surprised to see a large leathery turtle on
it back, wildly thrashing with all four
fligpers. Mow it flipped and rolled over
several times, dived brefly on an erratic
course, them surfaced and continued the
thrashing and tumbling.

I thought it was crazy—until 1 spotted
the shark. It was a big white, a silent shad-
ow circling under the turtle. Fortunately [
was able to film this extraordinary tactic,
It is rare enough to meet a sea wrile, and
this evasive tumbling behavior had never
before been documented,

The great white nosed upward, a grace-
ful but omdnous threat to the poor reptile.
We gunned the motors and cut the shark
off by running slongside the turtle, We had
successfully tried this before when a tiger
had harassed a green turtle to the point of
exhaustion,

The shark brushed ihe port side of Beva
and dived straight down, On the starboard
side the leathery turths went into another
violent burst of tumhling and thrashing on
the surface, yvet the shark had gone. 1 real-
ized the turtle was regarding the boat as a
new predator, By instinet it continued to
perform its frengied evasive manewvers.

The leathery turtle is another migratory
giant. This one had traveled far from the
closest known nesting site at Trengganu in
Malaya, The next rookery is in Fiji, and
there is another at French Guiana in South
America, The leathery is the largest of all
marine turtles and is classified a5 a criti-
cally endangered species. It is not known
to nest in Australia, and feeds principally
on o jellyfish died. This one must have been
somie bwio and a half meters in length, and
weighed about 500 kilograms. Unlike other
turtles, the outer covering of the feathery
carapace 15 not composed of scales but
rather of a thick skin, The white shark is
peritips the only predator of the adult
turche.

46

Besides the migratory ocean giants that
feed on the plankton or the migratory fish,
Shark Bay still supplies an enormous
amount of food 1o the indigenous marine
life. Deep inside Shark Bay are a series of
long and shallow indentations with in-
glorious names such as Useless Loop,
Hopeless Reach, and Disappointment
Reach, Possibly to the navigator they were
0, but for the marme inhabitaniz they
providea rich source of estuarine nutrients,
It is & vital and complex ecosystem, a nurs-
ery svarming with the juveniles of all the
larger fish species,

In Freycinet Estuary we were exploring
along the beds of seagross, viewing the
abundant juvenile marine life when T no-
ticed some wreckage ashore. It proved o
be part of a significant chapter in Austral.
in's brief contact with the enemy during
World War II.

On November 19, 1941, the HMAS Syd-
rey fought a desperate battle with a Ger-
mian raider, the Kormoran, off Shark Bay,
Both ships sank, the Sydney with all hands.
From the Kormoran, 317 German surviv-
ars resched Shark Bay, and this skeletal
wreck was one of their lifebaats,

Along the seagrass beds we spotied
many dugongs, surfacing briefly between
their feeding Forays. Around the up of
Heirisson Prong, just past the huge salt
works gt Useless Loop, we ran into dozens
of dugongs. They were all heading north
out of the shallow estuaries and curving
ground into South Passage,

Fisheries Inspector Derek Blackman, at
the tiny wownship of Denhem, explained
that the dugong herd here numbersd
around & thousand, probably the largest
group surviving in Australia,

Because dugongs are normally shy of
people and generally live in dirty water, no
ont has filmed them underwater before.
Derek told me that the dugong herd I saw
was heading fior the entrance to South Pas-
snge. Upposite Steep Point on the southern
end of Dirk Hartog Island is a tongue of
reef on which ocean swells crash heavily,
The sheltered clear water behind this reef is
the favonte winter meeting pluce of the
dugongs.

We used the Beaufort rubber dinghy 1o
run in behind the thundering swells as they
surged across the shallows and dissipated
above the dupongs' feeding ground. A
dozen brown shapes rose on the swells,
sucked in air, and went down again. We
anchored the dinghy fifty meters away and
quietly slipped in with our cameras.

Visibility was good. Every crevice was
filled with the bristling antennas of Crays
fish, but our interest was mow only in the

blurred big shapes up abead. | dived and
quictly moved over the bottom, fingers
tugging at waving seaweed as [ crawded
closer. Though I kepd low among the way-
il'li fronds of the .EJE:H.I:, camera fUl"-TliiI'IE.
the nearest dugong stopped browsing
when I was two meters away,

Two of the dugongs had Fat calves swim-
ming close alongside. One calf ceased nurs-
ing on the tiny nipple hidden under the
stubby front flipper. Now it slipped onto
the back of itz barrel-shaped mother and
perched, rather than clung, with its litde
fippers squatting on-her broad back. The
parent flipped away, the calf remained in
its piggy-back position, carried smoothly
along by the bhow wave,

I grabbed & guick breath of air and sunk
prone on the bottom in the weeds again,
Mother and calf went up for air too, then
together they dived and approached me,
The calf was still astride 115 mother's back,
but as she mguisitively came closer, the
little one shipped off and hugged her blind
sighe,

The mother weighed at least five bun-
dred kilograms, a cylindrical brown bulk
over thres meters long. She stopped barely
a meter away, her linle pig-like eve watch-
ing.

It seems impossible that this ugly crea-
ture could be responsible for the myth of
the mermaid. Only 8 dugong could find a
dugong atiractive. Mot in my wildest
imagination could [ see ope human female
utiribute m this ponderous snimal before
me, The legendary mermaid must have de-
veloped through distortec tabes that sailors
teld and retold over the centuries. From
this legend, scientisis named the species
“sirenians’.

These gentle herds in Shark Bay are a
naturalist®sdream, whers their little-knowmn
behavior can be studied at close quarters,
Unlike the briel imaginative glimpse by a
medieval sailor, or an indistinct shape sur-
facing from tropical muddy water, here, at
Shark Bay, we have a clear view of the du-
gongcharacter. Itis a shy, inoffensive, pon-
derous creature, & homely, ugly “mer-
maid"!

The bountiful waters of Shark Bay har-
bor all the marine animals necessary 1o
sustain Life, It is an unspoiled ecosystem.
From tiny plankton to large fish, Shark
Bay nourishes the ocean trawveler—the
crossroad where ccean glanis mest. 55

Ben Crope i an Awstrelion phoroprasher and
writer whe has cuihored o mamber g books
aboul the sex end prodiced siore thar o dozen
colgr wnderwarer films for intersacional refe-
wiFi.
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Sea Turtle Rocks the Boat in Palau — Scares Shark A

In tranquil waters off the coast of
Palau, Chuck Cook, Director of The
Nature Conservancy’s Micronesia Field
Office, occasionally finds time do a little
fishing with his friend Noah ldechong,
Director of Palau’s Division of Marine
Resources. Usually, these excursions are
peaceful affairs, but on May 17, 1991,
the outing turned a bit toward the wild
side,

It was about noon when Chuck and
Moah noticed a large animal surfacing
about 300 meters from the boat. Chuck
motored his seven meter Runabout over
to the area to discover an adult
leatherback turtle (Dermochelys cortaces)
scuffling with a grey reef shark
{Carcharinus sp.). The turthe was
enarmous! Chuck and Moah estimated
the shell to be a little over one and a half
meters long, and the turtle around 1,000
pounds (430 kilograms), The shark was
also large, about six feet (two meters)
long,

I:Ehe leatherback, which surfaced
many times near the boat, nearly
emerged completely out of the water, as
the two animals rapidly chased each
other, At first, Chuck and Noah
thought that the shark may have
woninded the turtle, but they could not
see any injuries or blood in the water.

send me more information.

first vear's dues.

O O

$25 for his/her first year's dues.

HE W

Al one point
the turtle
actually swam
straight for its
opponent,
forcing the
shark to take
evasive action.
Eventually,
apparently fed
up with the
confrontation,
the shark
EWAIM away,

The
leatherback,
however,
Appeared a bit
confused and
lunged directly _
nto Chuck’s boat! The turtle swam
around erratically, and on one occasion
surfaced and swam upside down,
which scientists later speculated may be
a defensive mechanism to protect the
turtle’s underbelly. Chuck and Noah
were nearly knocked off their feet as the
turtle continued to ram the boat
repeatedly with the top front edge of its
shell. Finally, the turtle lost interest and
began to swim away.

Mot wanting to pass up a research

[ am not vet a member of The Nature Conservancy of Hawai'i, Please
[ am not yet a member, but I would like to be. [am enclosing 525 for my
I'd like to send a gift membership to the person listed below. Enclosed is

lam already a member, but would like to make the enclosed contribution.
Flease send me/my friend a copy of Humat'i: The Jslands of Life. | have en-

closed $19.95 (member} or $24.95 (non-member), plis 53 for shipping per

book.
Gift Recipient:

My Name/ Address

Please complate form and mail to:

The Nature Conservancy of Hawai'l, 1116

Smith Street, Honoluly, Hawai'i 96817

Theis fuvenile leatherback fartle, @ rare species in Palay and Microvieso, proas
i Tt s miuck ag 1 500 ponnds,

opportunity, Chuck and Noah slipped
on their snorkel gear and plunged into
the water. Chuck was not more than
four meters from the boat when the
leatherback, mouth agape, charged
directly toward him! Chuck, just short
of panic, quickly spread his arms in a
threatening gesture. The turtle retreate:
and Chuck dove back into the boat.

Meanwhile, Noah remained unaware
of Chuck’s near miss and was searching
for the turtle and Chuck at the stern of
the boat. The turtle made another rush.
Moah hid between the propellers of the
twe 75 horsepower engines. As the
turtle approacied from below with its
mouth open, Noah delivered several
kicks to the animals head. The turtle
veered off and MNoah climbed back into
the boat. After slamming into the boat =
few more times, the turtle finally lost
interest and swam away:

The leatherback turtle is an
endangered species and very
uncommaon in Micronesia. Noah grew
up in Palau and has spent a lot of time
in and on the water, but he had seen a
leatherback only once before. The
Nature Conservancy and the Palau
Bovernment are currently working
together to help protect this and other
rare and endangered species, [f the
turtle had known this, perhaps it would
have been more hospitable when it met
up with Chuck and Noah, W



August 10,1989

Dear George,

Here's the first draft of the "Great White, Upside-down Turtle"
paper. Let me know what you think.

I have begun investigating getting better pictures made. Do you
have any more information on the San Francisco place? I think that
Cibachrome is just a process of turning color transparencies into
color prints. There is a black and white photeo labk here in San
Diego that advertises computer enhancements. I will look into them
when I get the time.

Clao, >
W
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OBBERVATIONE ON AN UNUSUAL LEATHERBACK TURTLE

Morgan 5. Lynn

Flying in a helicopter launched from a ship in support of the
SWFC's Monitoring of Porpoise Stocks project accords one a unique
opportunity to sight and cobserve different aspects of the pelagic

environment and it's inhabitants. Oone such inhabitant is the
Leatherback turtle (Dermochelys coriacea).

On November 9, 1988, while flying in search of dolphin
schools, we observed a Leatherback turtle that was unusual in both
color and behavior. It was 1215 on a clear, bright day. The water
was a brilliant light blue with no whitecaps, a number 2 on the
beaufort scale. The first thing that we noticed was a white speck
oen the surface of the water about a mile away. Our position at
this time was 15* 01' N and 99* 06' W, or about 100 nautical miles
from the coast of southern Mexico. As we appreoached, we were
surprised to see the speck resolve itself into the shape of a

Leatherback turtle.

The reason for our surprise was that the white color was not
trick of the light. We had seen two Leatherback, and numercus
other turtles, the preceding day and they had all been the dark

color one would expect to see. The turtle's carapace was



approximately 4 feet in length and it's shape and dorsal,
longitudinal ridges easily visible. The animal appeared to be
entirely white at first, but upon closer inspection there was some
darker areas or mottling on both the carapace and skin. Overall,
however, the animal was much more pale than has been described for
this species. This is especially true for the dorsal surface
(Pritchard, 1979). Very light colored turtles have been seen in
hatchling green turtles but they seemed to develope more slowly or

die early and few have been seen as adults (Harrisson, 1963).

The Leatherback's behavior was also found to be different.
In the past, marine turtles have tended to dive out of sight if the
helicopter has approached teo close. Using a 35 mm camera with a
28-200 zoom lens and loaded with kodacolor 200 print film, I took
saveral "safety" pictures from 700 ft high. We circled the turtle
for 10 minutes at a speed of 30 knots, gradually reducing altitude
to approximately 50 ft. Observation was not constant due to losing
sight of it occasionally during turns. The turtle was swimming at,
or just below, the surface at a very slow speed and was using just
4 or 5 strokes of its flippers per minute. It seemed to be unaware
of the helicopter because it exhibited no alarmed or frantic
motions, even at low altitude, and did not immediately dive. It
was the pictures taken at this time that revealed the most unusual
behavior. At some point when the animal was uncbserved, it had
turned over and was swimming on it's back. The first lower
altitude picture shows an animal dorsal side up. The longitudinal

ridges are clearly visible (fig. ). During a subsequent circle,



another picture was taken. Although the animal is somewhat deeper,
it is also closer. No ridges can be seen and the turtle appears
to be swimming ventral side up (fig. ). The fact that the animal
was upside down was not visually noted at the time due to the
difficulty of trying to take the picture, and the fact that there
was no color cue to indicate that the turtle had turned over. The

turtle slowly dove from sight after this circle and no further

observations were possible.

Observation of Leatherback turtles at sea is rare, but there
have been some anecdotal stories of upside down swimming. The
behavior is sometimes linked te a threat, such as sharks, and
accompanied by wild thrashing (Cropp, 1979). Just after the
picture was taken that showed the animal on it's back, the turtle
dove from sight. This could suggest that the behavior was indeed

part defensive or investigative in nature. There was, however, no

flailing noticed.
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Department of Zoology

University of Toronto -Toronto - Ontario-Canada M5S 1Al

July &, 1989

Dr, &. Balazs
U.5. Department of Commerce
National Oceanic and Atmospheric Administracion

. National Marine Fisheries Service

Southwest Fisheries Center Honolulu Laboratory
25370 Dale Street

Honolulu, Hawaii 968272-2398

Usa

Dear George,

Your letter was a timely reminder that 1 had been meatilng to write to
you, to compliment you on the superb job you did with the IUCH certificates.
So far I have sent one out, to a grass roots worker in Suriname. I hope the
lashings of gold are appreciated.

The case of the upside down "slbino” leatherback .., quite remarkable. I
have indeed seen one leatherback that spent quite & bit of time upside dewn,
and it was also very pale In colour! You have seen that turtle too., It was
the juvenile animal that was raised at the Miami sea aquarfium: we (the turtle
group) visited it after one of those meetings. You probably only saw it
outside, while I spent some time cbserving it in lts tank on another ocassion
and taking temperatures (1980 Amer Zool.). Probably it was just a
colncldence, associated with ¢aptivity!that it was pale.

My reading of the literature is that there are a few anecdotes of
leatherbacks thrashing around taking avoiding action, and mavbe turning over,
but nothing systematic. I have been busy writing a book on Physlology, and my
leatherback M5 still languishes for want of a publisher, since I fell out with
Harvard University Press over the matter of illustrations.

Best regards, and see you perhaps at one of these meeting sometimes
(although I attend rather few now).

Yours

1

. -_i;lff:;ﬁia-fi;.;f—— —_—

Nicholas Mrosovsky
MM, bm
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Dear George,

Your letier wazs =zent to me in French
Guiana alt the end of the 1989 nexting seazon.

I have been waiting to zee an albino
come out of Lhe =ea for a long time. It would be my
"white whale”. And now, you tell me you have seen a white
leatherback! How amazing!

So far 1 have seen nothing but a few
albino embryos in their late developing =tage and not
likely to live (an ivory carapace with bluish ridges,
Blus eyes and cephalic deformationsis

[ have never =sseen any leatherback
swirmming upzide-~down or heard of such a behaviour
reported by fishermen. | think this could result from
motion troubles of the Flippers, [t would be interesting
to dizcuss it with an anatomist.

Could wvou =send me a copy of Lhe
pictures of thizs mysterous white leatherback..

I would then be able to give you my opinion more
precisely,

Sinceraly

Jacqgues FREETEY

w They can be walched at the Muzem in Paris,
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f“ﬁf‘%ﬁ‘- UNITED STATES DEPARTMENT OF COMMERCE

. | Mational Dceanic and Atmospheric Administration
P,e" NATIONAL MARINE FISHERIES SERVICE
""'hrn-:ﬂ

Southwest Fisheries Center
La Jolla Laboratory

George Balazs May 1, 1989
Honolulu Laboratory -

a—

Dear George,

I am sorry it has taken me so long to respond. Things have
been very hectic here analyzing last years' data, and getting ready
for this years cruise. I am also resigning from the NOAA Corps and
will hopefully be hired on here.

I am still very interested in writing something en the

"albino" turtle sighting. I have had reprints and glight
enlargements of the pictures I took made and they are enclosed.

The one marked "A" is the one you saw while you were here. The
picture you didn't see is marked "B". It was taken from slightly
_—>» farther away, but the animal is cleser to the surface. I think it
looks more like the turtle is right side up and is albino (or at
least lighter than usual), but it is still ambiguous enough for me

to be unsure. Also, I don't know enough about what the underside

- of a Leatherback looks liks. What do you think?

I found the article interesting. It describes the behavior
of the upside down turtle as "tumbling" and "thrashing with all
four flippers". My turtle was not engaged in any frantic activitys
at all. I saw it as a white object before the helicopter could
have affected its behavior, and saw no sharks. From a higher
altitude, I observed it to dive out of sight with no change in its
light color. But because memory can be such such a fickle thing
sometimes, I only wish the pictures wouldn't cast any doubt!
Because I haven't written anything for publication, except for an
admin report, I would appreciate any advise on where and how to go &

Thanks for everything, Robin says hello and says she has not
recieved any roses lately, but is working on it!

Aloha,

Psper.

15 Years Stimulating America's Progress « 19]13-1988
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UNITED STATES DEPARTMENT OF COMMERCE

MNational Dceanic and Atmospheric Administration

WO j’ NATIONAL MARINE FISHERIES SERVICE
hnﬂ'
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September 28,1989

Dear George,

I am returning your leatherback turtle slide to vyou. I
haven’t done anymore work on the "white" turtle paper, but I have
been thinking. Maybe we should emphasize more that it is also
the opinion of other experts loocking at the picture who think
that it is upside down, since nobody in the helicopter remembers
seaing it that way.

Anyway, it's back to sea in the ETP for mnel I will
definitly keep my eyes open for Whitey, or anything else unusual.
I will also try extra hard from now on to get better pictures and
observations, I will be back at the Lab after December 7. I can
be contacted through Jim Gilpatrick (x195).

Take care;

73 Years Stimulating America's Progress + 1913-1988




The University of Rhode Isiand, Kingston, Rl 02881 USA
Department of Zoology  (401) T92-2372

December 4, 1989

Dr. Georges Balazs

HOAR=HMES

Southwest Fisheries Center
2570 Dole Street

Honolulu, Hawaii 96822-23198

Dear George:

Thanks vervy much for your letter of 28 November. It is
always good to hear from you!

No, I have never seen a leatherback swimming upside down,
but I have probably seen less than a hundred in the open ocean.
I have, however, been frequently fooled by ocean sunfish (Mola)
lying at the surface, or on their sides, sometimes tipping, or
flapping arocund. At first, they look very much like leatherbacks
and are associated with jellyfish (alsoc). I can't tell vou how
many times I asked the pilet to cilrcle, only to find a
"scrambling" Mola responding to our low-level pass. We have lots
of Mola pictures turned in as "probable leatherback." There is
no reason, of course, that a leatherback has to swim with
carapace toward the surface.

I look forward to seeing you at Hilton Head. We have
ancther bomb to drop in our paper .....

Cheers.

Sincerely,

B

C. Robert Shoop
Professor of Zoology

CRS/rld

The University of Rhode |sland s an atfirmative action and equal oppertunity employer,



SIMCE MIMETEEM HUMDRED “THE YOICE OF COMSERVATION*

Dr. George Balass
NMFS

5W Fisheries Center
2270 Dole Street
Honolulu

Hawai'li 96B22-2306

January 10 1930

Dear George:
Thanks for your two letters. I was glad you enjoyed the "reply
to Frazier." Maybe I'll hear from him too in due course...

The two photos were intriguing, and so was the enigmatic nature
of your guery about them. Clearly George knows a leatherback when
he sees one, I thought, so what is the actual problem? Of course,
the turtle seemed to be a little whiter than is usual, but this could
possibly be attributed to reflection from choppy water conditions.
But then, looking more closely, I think I see what you were asking
about. One photo clearly shows the turtle from an antero-dorsal
viewpoint, with the longitudinal ridges of the carapace showing.
But the other seems to be different. My impression (not absolutely
certain) is that this turtle has flipped over and is "sunning its
plastron." Is this how you interpret the same picture? Most curious
behavior indeed.

I look forward to seeing you in South Carolina. I'll be in
all three of the Guianas before then, on various turtle-related missions,
s0 hope to have some interesting news by then.

Basﬁzﬁqﬁardax

'3

Peter ¢ ~H. Pritchard Ph.D.

FLORIDA AUDUBON SOCIETY

1101 Audubon Way = Maitland, Florids 22751 = [407) 547.-2415



Marine Turtle Newsletter

Or. Karen L. Eckart

Maticnal Marine Fisharies Service
Southw=st Figherias Cepisar

BEN4 La Jolla Shores DOrive

La Jells, California 92037 USA

14 MNovember 1988

Beorge EBalsazs

MHFS SWFC Honolulu Lab

2078 Doles Sirsat

Honolulu, Hawasili 9EBZZ-235E

Oear baorgs,

Thank you for all the wonderful materisl you have seni latelyl! T did
some_rearcanging and included your article on initiatives in tha Pacific in
thui"ﬂctaber? igsues of the MTN lwhich is sbill sitting in my computer wuntil
tha printing and mailing Punds are transferred from the Univ of 84 1o the

Regents of the Univ of CAl: I had {0 make a few editorial adjustments, but I
belisva wou will find 14 to yveur liking. Space was of the gssences. I &am not

sura about "wider distribution” of Margies' thesis -— I can't even get a hold
of [t] 1% e almgst EB0 papges long and in two huge volumest] She really
needs to distill and publish it. It appears te contain =som= rasally neat

infe. T leok Forwasrd to mesting heri 1 have not had the plesasure wet, but

Peter and Oonna brought har to the SWFEC {o hear & Seminar I gave the other
dag Howevar, there were so many nuﬂ1t1ﬁn: at tha end of iHe fTalk that 1kay
had to leave hanrf we had & chance to ba introduced.

I have distilled some of the rewspaper clipping infa that vou shared:
find enclosed, T wouwld like to maks note of the situation in Bali, and alsa
af the turtle "tarred” in Hawail. What do wou think of the gxcarpis in this
regard? We don't have the space to print whole newspaper articles, but I
think MTH readers will be particularly interested in the voung gresn turtls.
Cap wou give us an updata? We will publish in the January issue 1 you
aOras.

The: "upsidedown® lasstherback sure (5 interestingl Goodnesal Mo, wa
hava never seen asuch a thing. Maybe the upsfidedewn positicn was.just s
preluds to tha divaf? Let us know 1f anyona sharas Lnsight. Bob Shoop may
be & pond one to ask: he has dene lots of aerial work off the SEE?-Eggbt
Gonna coma to the February Workshop? UWowld love to ses vou. Eegp in touch;

al1 the best,

s

Fond reEgards,
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January 31, 1590

Dear George,

Sorry it’s taken me a while to get these pictures back to you.
Things have been pretty hectic around here after returning from
gea, and going through that whole holiday thing. I also took some
time off.

As you said, you don‘t know til you try, but I guess the
"aenhanced" or B&W pictures don’t help a lot in the interpretability
of the "upside down" turtle. They do look nicer though. They also
don’t make the turtle look as white as the other pictures, or as
I remember it being. I mean, it really stood out in the ocean.
We noticed it from guite a distance away.

consensus (of both experts and non-experts) seems to be for
an upside down animal, but with some uncertainty. I still can see
it both ways. It reminds me of that optical illusion that looks
1ike a candle stick or two faces facing each other, depending on
how you look at it!

I think the white spot in the picture is a piece of trash of
some sort. The edges look to sharp and square to be a jellyfish
or something like that.

Take care;

Blpspne
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Headless Leatherback

by Kathleen Wolgemuth

Even without a head, it was still
magnificent, as inerl as a giank
mushroom near the high tide line
aorth of the Butter Clam approach
off Ocean Shores Euulcvarcﬁr

It was over six feet long and
three feet wide, its fippers ex-
tended fore and aft. Crows
feasting on fragrant morsels flut-

tered upward to cye us as we ;

carcled.

It was a leatherback turtle, its

carapace nol the hard 2tulf of tor-
toise-shell combs, but a smooth
leather featuring longitudinal
ridges. Leatherbacks are the
largest of the sea turtles, up to nine
feet long, and at home in tropical
walers.

Why, then, was this ong here,
and had killed it—besides the
severed head? Inthe next ten daya
I called the Ovean Shores city hall
and police, Washingion State
Wildlife (Olympia and Montesano
offices), Burke Museum, U. 5.
Foreat Service, Seattle Aquarium,
Mational Marine Fisheries, Marine
Animal Resources Center, U, 5.
Pacific Sea Turtle R Team

oul on a job), O ic Wildlife

escue Center, and Washington
State Patrol's Seattle, ﬁh:ﬁc:n
and Olymipia offices.

Here's what [ found:

First, "The Case of the Missing
Head." Bear in mind that 1 write
fiction; any errors in what follows
are my unwilling cown.

Since last July, three dead
turtles have washed ashore on
Long Beach Peninsula. The st
was [ransporied, intact, to the
Burke Museum, remier
Morthwest repository tfor dead
turtles, where a necropsy un-
covered no apparent cause of
death. The second turtle, a
leatherback in a location inacces-
sible 1o wehicles, was too omeacldy
to move by hand. Tis head was sent
to the Burke instead, and the car-
cass buried as best a 1500 pound
carcass can be: shallowly, on a slop-

ing shelf of sand.,
High tides pounded in and--
probably--that Headless Turtle set

off "to haunt another beach.” o
quote Ocean Shores’ police officer
Wade: our beach.

Why had this leatherback come
to our cold waters? Keith Aubrey,
wildlife biologist with the 1, 5.
Forest Service and volunteer
curator of reptiles and amphibians
at the Burke Museum--he ol the
necropsy--says that although tropi-
cal, leatherbacks have been sighted
as far north as Alaska and Mew
England. Studies suggest that they

navi

te hﬁ very faint intensities of
star ',f.h'" e zaid, orienting back
into the ocean by light refracted in
salt spray. With settlements

5 ing up along their breedin
bﬂ;l:#-l:s,glhgir ability to find IJ:I.:IE
way back has been severely af-
E“";IEJ:L he lagic (deep
£y are the most a

sea) uf{hc turtles, h:l?ri:idﬁhu e
well adapted for diving, with thei
smooth carapaces and their ability
toeat underwater. Their ezophagus
and mouth are around five feet
long, and contain “pliable white
spines that point backwards.”
When the diving turtles take in a
healthy serving of squid or jellvfish
and sea warer, these spines trap the
sii?pcr_v prey while the water is ex-
peiled.

How many are there? Awbrey
says, "We know very little abour sea
turtles, period.” Rare to begin with,
there are constraints on studying
any endangered species.

My next “turtle anplc." WErE
Kelly Meallister, wildlife biologst
for the State Department of
Wildlife in Olympia, and Susic
Snyvder, laboratory supervisor,
Seattle Aquarium. | learned that
live species of sea turtles have been
fﬂung along the Washington coast:
the Pacific Ridley (up to 2 feet
long); Hawkshill (3 feer); Pacific
Green tortle (5 feet); rhead
_[1_T feet); and Leatherback (8-9),

hie first four are hard-shelled, All
sea turtles are protected and under
the jurisdiction of the National
Marine Fishernes Seriace. Humaons

resent many perils such ag huntin
Flh:m for sh:%l?and food {:% an&
et ) cnianc.lgli them in fishing
nets; beach development of tradi-

tional nesting sites; and pollution,
Any sea turtle found ashore, un-
less it 15 breeding, 15 nol a well
turile, Since turiles breed only in
tropical waters and nowhere along

onOceanS

e

the U. S. Pacific coast, any we sce
here are in trouble. Their only
hope is to be quickly treated, at the
Seattle Aquarium, the Northwest
center for sea turile rehab.

Aguarium advice: Don't assume
a beached turtle is dead that looks
dead (missing a head is a dilferent
matter]. Den't mhué;m into
the water; it's a suffering
cold shock. Keep and pcogh:
to a distance, and phone the
Washington State Patrol (see
below). %‘hqf will alert the proper
authorities.

Arriving experts will move it on
a foam pad in an enclosed vehicle
to the alerted Seattle Aquarium.
There, the medical profession
awails with Muids and antibiotics,
blood tests and cultures, Stabi-
lized, the turtle is placed in a
saltwater pool that's graduoally
heated to Maui or Mazatlan levels.

Two of the Aguariom’s four
turtles since November 1980 were
from Ocean Shores--a and a
ridley, both reported by Ocean
Shores gilt shop owner and cham-
pion beachcomber, Doc Bedilion.
A 170-pound green arrived two
months later, and the Aquarium’s
first loggerhead in 1991. The large

gem, Snyder Was Very sweel.
hey're lascinating crealures,” she
5aYs,

Then, when the turtles are well
again and the waters off the

lifornia coast deemed sufficient-
ly warm, Alaska Airlines has

cnated space for them on their
California flights.

I picture a nicely-behaved turtle
drifting to sleep across seats A and
B while the enger in i props a
book on its back.

Not so. It's hack to that foam-
ad. In San Diego, a turtle person
undles the tagged animal to a

waiting fishing which tootles
out o the deep 224, Then, over-
boaed, and freedom.
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21 Hare laxa pre older than most faunas sampled
in cave deposits

The latter eaplanation needs furither comment.
Audfenberg (1967 noted that maost Antillean sites
which produced fossil Gearkelose were cemented
cave and Aeaure breccias, and suggesbed thal these
depesits were clder than the ypleal cave-flls Late
Pleistocene cave sites that have ylelded tortodss
matersal, such as those an Mona IEland and the
Bahamas, may indicate thad berhokses ]."\‘TE-EHI.'d 411
certain islands for a time after they disappeared
from other islands. Awfenberg (1967} thought that
this refected a trend toward range reductlon and
relictual distribution thal was chamcberstic of
tortoises in the labe Pleistocene, Pregill (1961)
suggested that the West [ndles had a cool, drey
clipnate 15000-20,000 years ago, the appraximate
age of the aldest Enown cave degragits from His
paniola. By 13,000 years ago the climate had shifhad
fo hecome more mesic, and serophiles like bor-
toises may have been restricted fo oosstal areas
tpuch ax near Bayaguanal, Thus, Geoc
have been extremely rare during the times when
fassils werne |;||_li||‘e'_: .i{'r\.lh‘_l:\l i h.'l:-;par.l-.‘-l.:rl. LAV,
Maost deposits bn Hispantola analyeed fo date are
younger than 10,000 EP funpublished data) This
is a University of Florida contribution e Yere-
Erate Paleontelogy, number 221
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A Leatherback Turtle
| Dermochelys corfacea) Feeding
im the wild

]. F. EspuEERG Al | Frazse, NMatwmn' Zoolegics
iniflspuian Dustitedion, Waskingfon, D00, HK08,

Since Bromgeramsa's {1965 extensive review of
the stamach contents of Dermrachelys nmicaT (L]
in EUrnpe, misry ahd moTe EVIdence Nad Soum -
Inted indicating thai this, the largest of all testu-
dines, speciallzes on_pelagic medudoe, salps and
ather objects of :ilmlJr appearance. Fosber aist

=

Chapman (19735 Witham {1977, 1950); Witham and
Futch (1977) have descrilsed the consumption ol
thie jellyfish Cessinpea xemackens by young captive
turtles and the imporance af a jellyfsh diel for
succesaful captive rearing. The seasonal goncur:
pamce of thess turiles and large nombers of jelly-

fiak in ihe Gulf of Maine (Lozell, 1976, 19800 and

aff the const of Pera (Frazier, 1979), gigd the oom.
mon_occurrence of_large. amounts. of plastic-in
intestines (Mrosovsky, 1981 Emgios, pers. obs]
indicates a strong seoclation in the wild bebween
turtles and medusae or like objects hl1]1-.1ughr
Foster and Chapman (1575} relate that “local boat-
men had seen marine turtles in the wild feedin
on variows species of jollyfish,” there seems (o b
it |l|||:-|:¢'1'|n|. account ol heeding habils in wil
turtles or adulia. Here follows an acceunt from
nes made by |. F. Eisenbarg {JFE].

[ August 3, 1981, 1 [JFE) ledt the Westpord dock.
Washington State, ot approximately M55 hours

[P5T), and about 45 minutes lator was nearly 1.5
km from e coast and some 11 km sauth of Wests
porl {46240°N, 124715W) We encountered a swarm
of Arrefid, the exbont of which was difficult b estl-
mate, but decreasing our speed b about & knots,
we were continuously surrcunded by the jellyfish
for some ben minates. 1 then observed, approxi-
mately 3 mebers from the boat, what appeared ta
b @ by but on closer inapection, given its rounded
contours, | (el it might be a copsized hull. Sud-
denly, a head aFIPI_'HrI'\{'l aul of the water and my
firat impression was that of a seal binwenver, the
body was foating foe high in the water. We
changed course and closed, dend slow, to about
20 m. 1t became apparent that we wene observing
a Dprmnchefys coracea, approximately 2 min lenth,
The arimal Fh!'l'li,lq.‘l";l_‘.\.\“:' taised and then lowered
its hisad inbe the water 2nd was swimming slowly.
Wi were immediately able o perceive that it was
fueding, the head being lifted From the water to
agsist in =.w.1|'_-.-_1.-.-';ng. When we were at mast B m

z]

away, the animal lifted its head, We could see
smaller tenfacular elements at the cormers of the
partially opened mouth, I8 then swallowed, low-
ered its head, and dove. Although we remalned
idle for some Bee minules, it did met neappear on
bl sgiflace

Clearly, we had witnessed surface feeding by
Dermockslys on the jellyfish. [ inguired of the
-|hi|!-|5q,'\-r how fn_h;".jl_l-ull}' leatherback twrtles were
sighted and he roported a sighting twio years ago,
producing a polarvid photegraph to substantiste
it. Mationnl Marine Fisheries Service personnel
made sightings along the Packfic coast in 1951 (T
H,,.;j:n:l.-r.,-_ PErE. Comm 1. hence there may b=
apportunities b condsct demiled olservatlons on
Hhar I'-:'Hq-é”'_l,: behavies of Demmochelus,
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Feeding by Trionyx spiniferus in
Backwaters of the Upper
Mississippi River

PHRIF A Cocirars' ann Davin B MoCorvane,
Diepertment of Biologw, 5t Mary's College, Wirowus,
fefimripsaeda S54AT, (154

The spiny softshell turtle [Tromyr spiniferas) is
a comman element of the Upper Missiasippi River
community. Webb {1962} reviewed the literature
on §is food haldes, such of which Is anecdotal,
The data reported herein are based on a larger
ﬁmplu’ wige than most eardier reporis and permlt
preliminary inferences about prey selectivity and
other aspecis of feeding behavior,

Tricayx spimifersd were caphered during the
summers of 1975 and 1976 in unbaited fylke nets
usid during fisheries investigations in three back-
wiaber areas, The Weaver Botloms of Paol 5, the
Fountain City Bay backwaters of Pool 54, and Sam
i_:nn'.l}":-. Slongh «f Ponl & are lombed along the
Upper Mississippi Eiver within & 40 km streich
upstream from Winona, Minnesota: Since the nets
were st primarily ko cabeh leeh, the oz ends wiore
aften submerged, and sets lasted for approxi-
mabely 24 hours. BExcised stomachs of turtles that

! Fresent address: Laboratory of Limnology,
University of Wisconsin, Madison, Wisconsin
3704,

drowned in the traps were frozen for future anal-
yeis; mast of the surviving lurtles were released

Fremling et al. (157%) reported on a survey of
the benthos of the Fountain City Bay backwaters
in 1975, Two sets of Fonar dredge samples that
colncide closely in Bime with collections of turtles
approximate the range of organisms potentially
avaklable to ruriles foraging over soft Boloms
Organisms in one s=t of eight samples collected
on 24 Jume were compared o prey items in the
gut conbenta of eleven turtles collecked on 26 June.
I7 June, and 2 July; the organisms in nine grabs
an B August were compared b0 the contents of
nine turtles collected on the same date. Both
groups of turiles were collecked in traps set in
guiet water off Devils Cut, a deep fast-lowing
chanmel that empties into Fountain City Bay. Each
Panar grab coversd a batbem area of (R0& m and
wink sk throupgh o Mo, 4 =ail sieve before pro-
cessing. Because annelid worms typically frag-
ment during skeving. the numbers of annelids
reconded are the numbers of fragments. For fur-
ther details, 25 well 2 descriptions of the three
study areas, mefer to Fremiing e al, {1979,

Stomachs from 31 turtles were examined (car-
apace length: mean = 205 mm, range = 91-401
i fnades; mesn =967 g range = 57-5216 g). Two
stomachs were empty. The remaining 2% stomachs
contained over 382 insects (Table 1 Dragonfly
nadmbs, Hesdgeaie mayHy naiads, and crayfish were
found in the greatest proportions of stamachs.
Many items were swallowed whole, inclueding 5
cm dragonfly najads, § cm whibe :ra.ppIHF'.::l.l.urlrl-:
anmulars} Angerlings, and the sand cases of tri-
chopkerans

Fish temaing, in some cases single scales, were
found in eight stomachs. This result must be
inteepreted with cawtion since trapped furtles wero
often confined in close quarters with fsh, Indeed,
partially consumed fish were often found in the
fuke nets, although other turtle species were afben
also present. On one occasion, a net contained a
large number of whibe crappie fingerlings and two
softshells that had saten one and fifteen finger-
|il|¥;ﬁ pespuctiviely.

Relatively mare female tartles than males con-
tained fsh remains ¥ = 673 P < 0.0Z5); rela-
Hvely more males contined dragonfly nalads
[x?, = 4.15; P =< BO5), There were ne significant
differences betwesn sexes for crayfish (7, = 0L93)
or Hexagenm mabads (55, = 0.24). Plummer and Far-
rar {1981) found a grester propensity for female
Triosyx mruticns to pat fish, a phenomenon perhaps
related to body size. Other sexual dietary differ-
ences were thought o be related bto differential
g of microhabibals,

Trionyr spniferus might be classified as a gen-
eraliat feedor because of the wide varety of pTEY
taxa it consumes. However, there are two extremes
in the way that such cverall varlability in diet
may be generated by a predator that typacally
conbains lrge nembers of small prey items A wide
variely of prey types may =ach be found in Large




had an ieresistible longing to travel, to see
strange lands and the people and animals
that lived on them. However, on his long
exploratory voyage in the Cygnet, his crew
wisless honorable, They had decided if the
food ran out, Captain Swan, & fat man,
was i beeaten first, then Darnpier, though
he was thin and wiry. It is recorded in his-
tory that " The pirates were spared a boul
of indigestion!” Perhaps the kangiaroos
and the captured sharks at Shark Bay saved
Dampier, Captain Swan was able to joke
later, “ Al Dampier, you would have made
them & poor meal,”

We were bwo miles off Seep Puoint,
sweeping the decp water for whales or
whale sharks, when a splashing of water
caupht my eye, I ran Beva Over, and was

surpaised o sec A large leathery turtle on

jts hack, wildly thrashing with all four

Aippers. Mow it Aipped and rolled over

spveral times, dived bricfly on an erralic
course, then surfaced and continued the
thrishing and tumbling.

I thought il was crazy— until 1 spodted
{he shark. Tt was a big white, a silent shad-
ow circling wnder the turtle, Fortunately 1
was able to film this extraordinary tactic.
Tt is rare enough to meet a sea turtle, and
{hiz evasive tumbling behavior had never
before been docwmented.

The great white nosed upward, & grace-
ful bul eeninous threat to the poor reptile.
We gunned the motors and cut the shark
off by running alongside the turtle. We had
successfully tried this before when a tiger
had harassed & green turtle to the point of
exhaustion.

The shark brushed the port side of Beva
and dived straight down. On the starbaard
side the leathery furtle went into another
viclent burst of tumbiling and thrashing an
the surface, yet the shark had gone. | real-
ized the turtle was regarding the boat asa
new predator. By instinct it continued 1o
perform its frenzied evasive mancuvers,

The leathery turtle is another migratory
giant, This one had traveled far from the
¢losest known nesting site at Trengganu in
Malaya. The next rookery i in Fiji, and
there is another at French Guiana in South
Armerica. The leathery is the largest of all
marine turtles and is classified as a criti-
cally endangered species, I is not known
1o nest in Australin, and feeds principally
on & jellyfish diet, This one must have been
somme two and a half meters in length, and
weighed about 500 kilograms, Unlike otler
puriles, the ouler covering af the keathery
carapace is nol composed of scales bul
rather of a thick skin, The white shark is
perhaps the enly predator of the adull
turile.
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Besddes the migratory ocean giants that
feed on the planktion or the migratory fish,
Shark Bay still supplics an enoTmMIs
amount of food to the indigenous marine
life, Decp inside Shark Bay are a series of
long and shallow indentations with in-
glorious names such as Useless Loop,
Hopeless Reach, and Disappointment
Reach. Poasibily to the navigator they were
50, but for the marine inhabitants they
provide a rich source of estuarine nulrienis.
Tt is @ vital and complex coosystem, a nurs-
ery awarming with the juveniles of all the
Incger fish species,

In Frevcinet Esluary we were exploring
along the beds of seagrass, viewing the
ahundant juvenile marine life when T no-
ticed some wreckage ashore, It proved to
be part of a significant chapter in Austral-
ja's briel contact with the enemy during
World War IL

On November 19, 1941, the HMAS Syd-
ney Tought a desperate battle with a Ger-
man raider, the Kormoran, off Shark Hay,
Both ships sank, the Sydney with all hands.
From the Kormaran, 317 German survive
ors reached Shack Bay, and this skeletal
wreck was one of their lifeboats,

Along the scagrass beds we spotted
many dugongs, surfacing briefly between
their fecding forays. Around the tip of
Heirisson Prong, just past the huge salt
works at Useless Loop, we raninto dozens
of dugongs, They were all heading naorth
out of the shallow estuaries and curving
around inte South Pasage.

Fisheries Inspector Derck Blackman, at
the tiny township of Denhem, enplained
that the dugong herd here numbered
around a thousand, probably the largest
group surviving in Australia.

Because dugongs are normally shy of
people and generally live in dirty water, 00
one has filmed them underwater before.
Derck told me that the dugong herd Isaw
was heading for the entrance to South Pas-
sage. Opposite Stecp Point on the southern
end of Dirk Hartog Island is a tongue of
reef on which ocean swells crash heavily.
The sheltered clear water behind this reef is
the favorite winter meeting place of the
dugrongs.

We used the Beaufort rubber dinghy o
run in behind the thundering swells as they
surged across the shallows and dissipated
above the dupongs’ feeding ground, A
dozen brown shapes rose on the swells,
sucked in air, and went down again. We
anchored the dinghy fifty meters away and
guietly slipped in with our cameras.

Visibility was pood. Every crevice was
filled with the brstling antennas of cray-
fish, but our inlerest was now only in the
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blurred big shapes up ahead. 1 dived and
guietly moved over the hotlom, fingers
tugging at waving scaweed as I crawled
closer, Though T kept low among the way-
ing fronds of the algee, camera TUNAENgG,
the nearest dupong stopped browsing
when [ was two melers awny.

Two of the dugongs had fat calves swim-
ming close alongside. One call ceased nurs-
ing on the tiny nipple hidden under the
stubby front flipper. Now it slipped onto
the back af its barrel-shaped mother and
perched, rather than clung, with 115 little
flippers squatting on her broad back. The
parent flipped away, the calf remained in
its piggy-back position, cirried smoothly
along by the bow wawe,

1 grabbed a quick breath of air and sunk
prone on the bottom in {he weeds pgatn,
Mother and calf went up for air toa, then
together they dived and approached me,
The calf was still astride its mother's hack,
but as she inguisitively came closer, the
little one slipped off and hugged her blind
sicks,

The mother weighed at least fve hun-
dred kilograms, a cylindrical brown hulk
aver three meters long, She stopped barely
a meter away, her little pig-like eye watch-
L0,

1t seems impossible that this ugly crea-
ture could be responsible for the myth of
the mermaid. Only a dugong could find 8
dugong attractive. Mot in my wildes
imagination could I see one human fermak
attribute in this ponderous animal before
me. The legendary mermaid must have de
veloped through distoried tales that satlon
told and retold over the centuries. Fron
this legend, scientists named ithe spetie
*girenans.

These gentle herds in Shark Bay are |
paturalist's dream, where their litile-know!
behavior can be studied at close quaricr
Unlike the brief imaginative glimpse by
medieval sailor, or an indislinct shape sw
facing from tropical muddy water, hiere, §
Shark Bay, we have a clear view of the di
ROTE character, Itis & shy, inoffensive, por
derous creature, n homely, ugly “me
maid™!

The bountiful waters of Shark Bay ha
bor all the marine animals necessary '
“sustain life, Tt is an unspoiled ecosysler
From tiny plankion to large fish, Sha
Bay nourishes the ocean traveler—t!
crossroad where ocean glants meet, !

{ Ber Empﬁrs au Ausrralign proragrapher o

wriier who har authoeed @ mumber af boo
ahoul the sea and produced more than & da:
eolar underwater films for internarional e

virica.
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Left: Green inrtles maring. Right - Leathery furtle evades shark atteck by furmbie on it beck ard

1
sherk v

iictly. [Lynn Patterson] Below: Seorkler strokes the bock of @ thirlp-five foer whale
swinir lazily along the surfoce. The whale shark, a plankton Jeeder, i gulte haemless.
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BeUME] Museum ToueuAl

JUVENILE LEATHERY TURTLES, Dermochelys coriacea
(Linnaeus), IN CAPTIVITY

Elmar Birkenmeier®

I. INTRODUCTHN,

The Hassanal Bolkinh Aquasium was very fortunate to obtain a number
of hatchlings of the Leathery Turtle (Dermochelys coriacea) in Scptember and
Movember, 1970, Very lile information on the biology and practically none
on the development of this species is available. The Lenthery Turtle is lsted
as an cndangered species by the International Union for the Conservation of
MNamre and Natural Resources.  Although only one out of our eight young
tuortles has survived, our experiences described below may be of value for any
future conservation programme which nermally involves the rearing of hatchlings
for several months wp 1o an age when their chances for survival in the open
sea have greatly improved.

The author should Jike to thank the Fisheries Division of the Malaysian
Ministry of Aericuliure & Co-operatives for kindly supplying the Hassanal Bolkiah
Aguariem  with Leathery Turle hatchlings.  Thanks  are also duc o ihe
Agquarium’s Head Aquarist. Awang Tbeahim b, Mumin and the Foreman
Agquarist, Awang Haji Suhaili b. Metassan o their patient assistance during
the reering period of the turtles.

L. SYSTEMATICS AND DISTRIBUTION,

Generally two familics and five species of sea turles are recosnized,
Four of these species belong to the family Cheloniidae, whilst the [ifth, the
Leathery Turtle, is the only member of the family Dermochelidoe.  This species
is Further sub-divided into two sub-species: Dewmochelys o corfacen of the
Atlantic and Perrochelys oo sohleselil of the Indo-Pacilic Region,

The Leathery Turtle can be easily distinguished from all other species of
sea turtles by its Tack of the horny dorsal and ventral plates which are covering
carapace and plastron of all members of the lamily Cheloniidae. The Leathery
Turtle's n:'amﬁacc and plastron consist of thick, leathery skin in which small and
irregularly shaped hones are embedded.  Seven longitudinal ridees are found
dorsally and five ventrally. Adult Leathery Turtbes are black in colour, juveniles
have markings which are uvsvally described s yellow in the literatire, but are
while in our specimens from Trengganu,

The Leathery Turtle is the largest living chelonian and normally reaches
a leppth of P50 2 185 cm.  Larzer apecimens have been found,  Recorded weighls
vary from 631 o GEO kg,

The distribution is more or less circumiropical, but sinple spocimens may
waitder far off into conler seag and may occasionally even reach the British Isles
(PrivcARD, 1967).  They are also found in the Mediterruncan where they are
considercd to be rare GFEr 00 Rreon, 19631, I 1944 the aothor his scen a

* The drwings are by Erika Birkenmeier,
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specimen of approximately 130 cm carapace kength caught by fishermen near
Banyuls sur Mer, France. These turtles enter the Meditcrrancan through the
Straits of Gibraltar and do not breed there. :

1. BREEDING.

The only detailed knowledge we have on the biology of the Leathery
Turthe concerns its breeding habits, This is the only time this species comes
ashore snd can be observed, Once the hatchlings have cntered the sea they
disperse widely and **......... medium-sized specimens scem to be almost unknown
and are never found” (PRMoparn).  According to Hucues (1969), “hiclogists
have speculated for years on what might happen o the hatchlings during their
first ycars of life, but so far not ooe genus of marme turtles has had its life
eyele describad in any way approaching exactitude. The [irst yvears are a complete
mystery as to distribution and it is not even known on what the hatchlings feed.”

Only when they have reached maturity the Leathery Turtles return to the
heaches for egg-laying and probably mating in coastal arcas. The other marine
turtle specics arc reported to come ashore occasionally for a short sun bath
and are not unfrequently Tound 0 coastal arcas.

The egg-laying of Leathery Turtles more or less follows the usual pattern
of zea turtles,  The number of epgs in one clutch varies between 50 and 130
and the eaps are buried about 6l to 90 cm doeep. The eges are larger than those
of the other marine furtle species and can, in sifze, be compared with a teanis-
hafll. The incubation period s about two months,

According (o to PRrrrHARD the only places where Leathery Turtles are known
to nest regularly are Matina Beach (Costa Rica), Trengganu (cast coast of West-
Malaysia), Surinam amd French Guiana. Other occasional nesting beaches ane
to be found on the south coast of Ceylon, the coast of Tenasserim {Burma),
Zululsnd, British Guiana and at various kess definite localities at the West Indies,
Rahamas, Dry Tortugas, Honduras, Nicaragua and the coast of Brazil,

IV, OBSERVATIONS IN CAPTIVITY.
Ay CAPTIVITY RECORDS

Leathery Turiles are very rarcly kept in captivity and the “Census of
Rare Animals in Captivity™ for 1969 (INTERNATIONAL 200 YEARBOOK 10, 1970}
lists only three as being kept at that time in Hawaii and one in Broo, Crechoslo-
vakin. Enquiries in Hawaii and Brmo revealed that no Leathery Turtles are
kept fhere any longer.

Correspondence. with several institutions all over the world showed that
sorme had attempted to rear hatchlings, but failed and the general opinion appears
lo be that it is almost impossible to keep this species in caplivity. The main
difficully, repeatedly emphasized, is the apparent incapability of the Leathery
Turlle, a species which is much more pelagic than other marine turtles, to adapt
to the limited space of a tank. Being used to the obstacle-free environment of
the open occans, this species constantly swims against walls and plass of its tank,
damaging itsell and. finally, dying as a result of the damage sustained.

 The rearing of hatchlings has so far proved impossible with only one
published exceplion known to the author. Deramivacaca (1939) describes one

16
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Leathery Tuntle which was :Ir.tlps from hatching to the ape of two yedrs He
emphasizes the importance of choan water and the danger of the animafs damaging
thermge

By SPECIMENE RECEIVED

We received two batehes of Léathery Turtles freshly hatched just before.
dizpatch (Figure 1), The el consizmment was received ono 29 September, 1970
and 5 hatchlings measuring 5.7 to 6om cach (carapuce Tenpth) survived the air
transport, The second batch arrived on 6th November with 3 specimens surviving.
The carapace lengths were 5.8, 5.8 and 6 em dnd the weights 4145 and 47 g,

Several specimens which had arrived dead were dissected and they con-
tained an astonishingly Jarge amount of volk, the arpest yolk sec weighing S5g
and measuring 30 mm across, I'FI}HH: 2). The umbilical fssure was not completely
closed and the cgg tooth was still attached 1o the rostral shisld (Figures 3 and 4),
but was fost a fow days later,

Ch ACCOMMODATION

The first baich of turtles was kept in a perspex tank measuring 122 x
1 ¥ 65 e and. ontnining 677 1 of natoral sea water,  The water was (Hltered over
n sarplhlben ab the zate of 2001 per hour and the filter box contained a 20 Watt
ultraviolet lamp. Half the volume of the water was changed ones 8 week, |
wits hoped that the wretles woulll be Jess liable to damage if their tanks were made
of & comparatively soft material like perspex.  Their constant swimming againsd
the walls, however, caused ncvertheless some abrasions on the head when they
rew older and were swimming more powerfully.  Darkening the walls and
ﬁghting the water surface only produced no results as their movements did not
scem to be goided by light,

The secand batch was placed in o round plastic bowl with a diameter of
53em and a waler height of 16em.  The waler was not Altered, but changed
every Lwo o three days, Little damage was observed with these turtles, but fungns
infections occurred on head, casapuce snd plasieon.

On 20ih December both batches of wrtles were transfereed 0 larpe
concrele tenks which were painted with epoxy-resin and had the walls and front
glass lined with cloth over wooden frames in order 1o gvoid further damage 10
the turtles,

We Tound that the second batch of turtles kept in the cireular plastie howl
sustained less dumage than the first butch in the Lirper perspex tank. Ohservations
hive shown, however, that this was not due to the n:ir-:l.ril:r shape of the howl,
The animals, when moving were not following the putside wall, but wire swim.
ming against it as the others did in the sguire tank, The ahsence of noticeabla
damipe was probably due to the softer marerial of the bowl and also 1o it smaller
seng which did not permit 1he wnles 1o giller momentum before hitting the wall,

HEsDRICKSON Tpers. comum., [970) had 8 "fopee™ of polyethvelene shecting
inside the cicalar rigid-walled taink in which ks turiles were wept, - He also crewtod
a- cireulur current with the aid of the inMow ing waler and favs: “The circular
current gave them something 1o otent sgsinst und nclined them fa spend Tess
time ballering thomselves against the tank walls™

Ia2
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¥y Fn

Very litde is known aboul the feeding habits of the Leathery Turtle.
According to DEsamivacara the stomach cootents of an sdult male were
Sevphomedisge, while & female contained & smafl quiintity of blue-green algac.
Prawns and lshes have also been socorded as food,  Jellvfishes: are often cifed
as the maln diet, Henpgioksow tied o feed his fwng turtbes with jellyfish, but
had lithe response. He consdérs squids and small clams 1o be Lhe best food In
capliviy, DEranivacara fed his youmg Lealhery Turtles with fish, esps, bred,
Canderper algae and live young octopus, Grisima (1967} believed that the simall
hatchlings Rlier plankton out of the surrcunding waier. but it is difficelt to explain
how this could be achieved.

Oue of our turtles’ intestives {including csophagus), al the age of Lwo
moaths, megsured SB0 mn which 95 a consideruble length for an animal  with
a carapace measuring F05 mm., 1L might indicate an st least partial vegetarian
diet or-a diet of littke nutritional value (jellvfish, for instance).

Both batches of  haichlings were, at the time of arrival, two 1o three
s old, There was, however, & signilicam difference between their early feeding
habits. The five wrtles of the fint shipment initisfly jgnoted any food offered.
Forced feeding was not suecessful,  As mentioned enlier dissections of a few
hatehlings which had not survived the transport, revealed a very larpe yolk sac
iFigure 21, This amd their behaviour sezmed to indicate that the hatchlings would,
during their first days of life, devote all their cnergy and time to get away [rom
the more dangerous copstal arcas, nol bothering to feed during this period, but
livine on their volk supply, They refused any food up to the sge of eleven days.
By that time the yolk supply might have been comsumed. The wmbilical fissure
was then completely closed. They started showing interest in food by biting inlo
small picces of prawns, but spit them out spein.  They were then offered the
much softer flesh of the Spanish Mackerel (Seomberanrorus sp.) and this was

cagerly accepted.

The socond bateh of theee tunles, although on weeival of the sama age
@4 the first (two to three days old), behaved entively different by accepling fish
meat on the second day after their arrival.  This behaviour does not corrobomate
the theory mentioned above and amny more observations woull be required for
w selisfactory explanation,

Feeding the turiles was a thnc-consuming exercise g5 Lhey did not search
for Tood actively, Best results were obtained when the small turtles were placed
on the palm of one hund, just a few centimetres below the water surface.  They
would then start to bite into the hand indiscrimpnately and food placed just belaw
their lower jaw would be taken, Larger picces, especially when olfered from in
front of the head, would often get =tuck on the prominent comer cusps of the
upper beak (Fipure 4) resulting in frantic movements in, order 1o disiodpe the
picee of food,  Their extremely long front fippers would be of little use a5 an
aid 1o fecding andd are mever used for this purpose,  Tn contrast, young Green
lurtbes (Chelonia rydas), possessing much shorter fippers, push pieces of food
into a buetter position with the aid of their front Timbs and other chelonians, of
course, make reculpr sz of their fromt feet and claws for positioning food or
for gedring off  pieces,
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At the age of two muonths with the first batch and at 32 days with Lhe
second, interest in food declined mnd pleces of fresh prawns were substituted for
fish resulting in an increased intake of food. From the age of 92 days onwards
picces of heart of buffalo were added to their dadly diet.

Between the ages of 95 and 126 days the two remaining turtles became
more independent and did not like to be placed on the hand any ]u:u_'Jg-:r. SI]‘II.'-"B
then the remaining specimen takes food from the fingers and actively  swims
towards the source of food.

Food offered in captivity is, of course, a substitute only and will have
to remain =0 until more is known of the Leathery Turtles natural feeding habits,
It appeared that very soft food was preferred during the carly stages of their
dovelopmient and frmer food later on. Our observations make it rather unlikely
that Leathery Turtle hatchlings would be able to actively hunt for food. Their
feeding & probably more passive initially. 1L is possible that a turtle, when
meeting with, say a swarm of small jellyfish, will snap indiscriminately left and
right, catching more or less automatically what comes into its way,

Ey BENAVIGUR

From our experiences it ¢an be assoincd that the Derwochelys hatchlings'
evesicht is extremely r and that they take very little notice of their surroundings,
al least during the fimt few wecks of their lives, They probably find the sea
after hatching by simply heading for the brightest arca on the horizon as it
i known from other turde specics. How their orientation works once they have
reached the sea 65 sl & moystery.

Up to the age of three months no fright reaction was noticeable under
almost all circumstances.  Oaly after baving bBeen faken oot of water or, in a
few cases, after having been polled under water for some distance, would they
regct with jerky movements, sometimes fapping  their front ﬂigpcrs up and
down so that they would stand almost vertically in the water. Otherwise they
could be touched, held, placed on the hand amd fed wdthour the slightest sign
of any defensive behavipur or fright reaction.

At the age of aboul theee months the voung turiles began to object to
baing held bﬁcsmlggiing and would react o removal from the water by discharging
exereta, When restraned under waler the remaining specimen frantically flaps
it flippers and quickly swims away when released. It does not object 1o being
mfn:!l_',' touched and since the ape of about thre¢ months it has slowly lea
io come to the place of feeding. It takes food from the fingers and shows no
signs of fear,

Al the lime of writing this. paper our specimen has nol leamed o adjust
1o the restricted spoce of its tank and keeps swimming against its sides, The
small turtles are very  powerful swimmers already and move through the water
swiftlly with the aid of their strong front flippers. These are at first as long
as the carmpace (Figure [ bot after a few wecks this relation changes in favour
of the carapace,

There is little else to remark on the behaviour of our Leathery Turtles
and one would, of course. nol expect very complex behaviour patterns from
an animal living in such an undifferentiated environment.

[nd
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Fi GROWIH RATE

The Leathery Turtles were weighed and measured once a week. The
surviving specimen weighed 45 g on arrival and 45402 at the age of 29 weeks.
After that time weishing of the struggling (urile became too  difficult and
inaccurate and was, for Mese reasons, discontinued.

Irrespective of its age the growth rate of this specimen was surprisingly
regular and, with a fow exceptions when the intake of food was roduced, s
corapace length increased by roughly 1cm per week (Table 1).  The increase
in weight was far more erratic as ¢an be seen from Tabke 1. Haowever, wighing
the turtles was not casy because they were struggling viporously when taken
sut of the water amd pliced on the scales, This may explain some of the leaps
in weight measurcments which are shown in Table 1.

TABLE |
Growih Howe of Lendbery Turiles Jo capiivily (Carapace leogth fn )

AGE IN GROWITH RATE OF SPECIMENS-NUMBERS
WEEKY I 2 ¥ i 5 [ ¥ ki g

i T8 75 75 78 Tl 72 (19 N

2 i i Bl &0 il g5 Gib =S -—
3 G | L] H5 Bii 105 1 a5 bl
4 112 1165 1is [kl 03 112 ([ FKs ]
5 1§z 11 11 JHE3 % 120 116 T 12
i 130 17 115 1 T4HY 125 120 Iih

7 13 125 123 §[13 1% 125 121 -
B i3 130 125 il

g 142 140 123 118 L
11 151 150 132 20 - -
1l 158 158 140

12 162 3 1481

13 167 140 137
14 181 i -
15 150 =
L] e 1]

17 215 o
15 225 =
% 235 =
M 7 =
il 2654

23 75 =
23 0% -
24 305 e
25 s TR
] ais

F i) 137 125
b L i
!l 150 -
| 75 —
il 185 ik
iz IR --
33 A4

Specimens 1 1o 50 First batch received an 29.9.70,
Specimens & 1o B Swond batch recedved on G110

Srecimen ¥ For comparison dats given by DERayaGaia (1939) for one
specimen Teaching an ape of fwo years

165




BRUNEI MUSELIY JOURNAL

TABLE I

Weekly fncreuses In carapece lengil (showns i e and welght ishenen i gl
of 1 Lemhery Tortle.

AGE IN WEEK, LENGTH INCREASE WENGHT INCREASE
el 5 15
1 12 b
4 Rl kil
5 i el |
L B 15
T 14k a5
kS 1 M
4 1] n
(1] 9 16
11 7 2n
12 = il
13 5 i
14 15 6
|5 & 423
13 1 17
17 i5 115
14 1k (]
19 11 ar
a0 1z ard
3 k7 170

P 11 Sl
23 2 471
14 11 51
15 15 15K
h i 33
7 2 G1%
R i3 40
™ mn Bt

The Lecathery Turthe @5 niuch deeper-hodied than other marine turtles
and weight increases or decreases may in some Cascs affect its girth more than
its carapace kength,  This probably accounts for the occasional gains in weight
without corresponding gains i carapace Tength,

G) CAUSES OF DEATH

At the time of writing this paper only one oul of the ariginal cight hatchling
turiles s still alive:  DHERANIYAGALA SITCsSes the importance of clean sca waler
for the well-being of the turtles: “Like other aquatic reptiles Dermochelys takes
wiler into its pharynx and cloaca for respiralory purposes and a :,u:uun]g specimen
weighing 61b 120z discharged Hiee from its cloaca, Hence abso m:ﬁf clean
cen willer is cssential if specimens are W be rearcd for long in captivity, Tally
4% this form persists in swimming into the sides of it aquirium and soon diemages
its snout and Hippers which would quickly suppurate in polluted waler.”

The technical difficulties i oblaining sutlicient quantitics of sca waler
far our tirtle rearing experiment were greag and the fact thal nonc of the second
batch of three turdles survived longer than S& days can prohably be attributed
10 the impossibility of more Trequent water changes and the absence of filtration
i their small container, Every one of twse three turties developed o severt
funges nfection.  Their cendition dicd mot respond fa treatment with iodine el
proflavine,
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Amangst the five trtles of the fiest batch one enly suffered from Fungus
infection.  Two refused food, bovame increasingly emaciated and tlied  withouw
ihe cause being determinable.  Fhe fourth appearcd to comain air under the
1cfi side of the carapace, was floating lop-sided on the surface, but did not secm
io be much bothered by this condition al firsl, However, it died two manths
after this condition was first spotted.

Suminting up, fungos ifections killed S0% of our Wriles, emaciation with
unknown cause 259, a mysierions “gir-bubble discase” 12.50F and the survival
e was 12.5%. Compared with the generally assumed very poor survival rale
in nature this result may not be too discouraging, but improvemenls are un-
douhiedly possible, especially through a more frequent change of water of the
twrile's CONLAITErS.

W, SUMMARY.

The Leathery Turtle is the rarest of the marine turtles and little is known
of its hiology. In spite of the many vearing attempts there is only onc record
in the literuture of ihe successful rearing of this species in caplivity. Yel con-
sorvation measures will have little success unless & way is found lo vear the
young turtles for at least <overal months after hatching. The Hassanal Bolkiah
Aguarium obtained eight hatehlings from Trengganu in 1970 and of these onc
has servived up to the time of writing this paper. Feeding was very time-con-
cuming, but presented no problems. At the early stages the turtles tock e
<oft flosh of the Spanish Mackerel, but later on preferred the firmer prawns.
During ull ohserved stapes the arowth rate was, al a rough average, | cm of
carapace length per week. I s growth rate shoold conlinue the Leathery
Turtles. would be 60 cm at onc year, 120 cm &l two and 180 cm at three years
of age. They would be adult and sexpally mature when betwien two and three
vears old.  Experiences mained indicate that a second rearing attempl would
he more successful provided the turtles were kept in relatively small and well-
padded containers and the containers’ water would be changed daily.
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FIGURE 1:
Froshe Taefed Deemochelvs corlecca; dorsn wew,

T



ELMAR BIRKENMEIER

Fusupg X

Frostely Dvavedfed Permochedvs corinocees veatead vicws wine plastron l'.'-'l'lr-_l'vl-l'.
- peteemd giedler b o= Rewrry e — Mvery d = epophugns: — perrtivn
of fmgstine; [ — yed sac; g — pelvisg b — jueer section of winbilieal reghar.
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Frivme 3
Frostiv funcled Derieneles oorfoven) phestron with aprivilicnd fisvies,
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Friuee 4
Freahiv farelicd Devipechelyvs corfoeea; Dol with cog oerh
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FOUR BRIEF NOTES ON THE HISTORY OF BRUNEI
By 0. E,. Brown

1

In the first issue of the Brunei Musewmn Journal F. Delor Angeles describes
(he role of the Pengiran Seri Lela in the Spanish attack on Brunei in 1578; **Seri
Lela, w pengivar and half-brother of the an, appeared in Manila and solicited
Spanish assistance against his own brother” (1969: 123). As we shall see, there
arz a number of pther sources which state (hat Pengiran Seri Lela sought Spanish
assistance against an usurper o the Brunei throne, These accounts contrast with
Brunei views, eg.; ".....when the Castilians made war, the Pengiran Serl Lela
wenl over o them, and the country was conguered...... Loy 1380 10).

As evidence for his statement, Delor Anpeles cites documentary material
which dates from 1576, a history written in 1609 by Anionio de Morga, and a
history written by Joaquin Martinez de Zufiiga in 1803 (1969: 131 notes 15 and 17).
All of these aocounts ere from periods earlier than any Brunel document can be
dated with complete confidence, Given the rich documentation available to Spanish
or Fhi]:iijnc authorities, and given the shorlage of such Jdocuments available in
Borneo, it would scem safe to accept the Spanish-Philippine version. Howewver,
the Brunei account is correct

Motz that the first source cited by Delor Angeles dates from before the
alleged attack. The pages cited are the same cited in Delor Anpeles’ note 13,
and there i5 no reference o the Spanizh atiack on those 5. But the volume
which Delor Angeles refors to docs indeed contain a series of eye-witness accounts
of ihe Spanish attack on Brupei (Bram amp RoperTsos 19031909 V), These
cye-wilness accounts show that the Brunei version of the behaviour of the Pengiran

Lela s substantially correct, This is not the place for an exhauostive analysis
of the Spanish attacks on Brunei, but the following points may be noted. Before
their force areived in Brunei in 1578 the Spaniards had neither met nor heard of
the Penpiran Seri Lela. He is stated (o have been an uncle of the Sultan, Saif-ul-
Rijal, and to have fought against the Spaniards. The Spandiards took the city,
but found it unhealthy, When they withdrew they left the Pengiran Maha.ragu
Di-Raja in charge. They also left with the Pengiran Maharaja Di-Raja and the
Pengiran Seri Lela letters of “assurance. and l‘r[mdshi{‘. The Spaniards ook
a danghter of the Pengiran Seri Lela with them to Manila, In the following year,
1579, a smaller force was senl again o Brunel. They found that the Sultan had
returned to the city, from which he flad the previous year, and he allegedly had
the Pengiran Seri Lela poisoned. The Pengiran Maharaja Di-Raja was sent ofl
o the south, Finding the reception unfriendly, the Speniards withdrew without
attacking the city a second fime. Tn short, the Pengiean Ser Lela “collaborated™
with the invaders, and suffered the consequences, This s feiry close to the Brunei
version of his actions.

What then of the other soorces cited hy Delor Angeles? A perusal of
Morga's work shows that he made no referénce o Pengiran Seri Lela's alleped
appeal to Manila. There is, however, a footnote, added by José Rizal in an 1890

173




