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Mongoose Predation on Sea Turtle Eggs and Nests

The small Indian mongoose { Herpestes aarspunciatns) was widely introduced onto islands of the Caribbesn and Pacific
in the lare 19¢h century for rar coaemol in sugarcane plantarions (Espeur 1882), Although it is generally effecrive in

Ppredasion or have adapred 1o its presence.,

We have been skeprical of local folklore which dlaims thar mongooses regularly prey on sea toetle eprs and
harchlings. The mongoose ic serictly diurnal predasor which huns primarily by sight and secondarily by spell
(Hinton and Dunn 1967). Although mangooses may scratch in leaf liver or soil o wnoover mvertebeares, chey da
not usually dig for prey. Mose sea tardes come ashore ar night and bury their eggs ar deprhs 1o 50 cm. and tseir
haschlings usually emerge during hours of darkness, Thus, mongoases would noe commonly discover open nests ae
either laying or herching, There are few published repores of mongoose predasion on sea turces, Seaman and Randall
L19G2) reported evidence of MAOZO0SSS PrEying on a green turtle [ Chelomis myadas) nese. Emst and Barbour (1972)
repost Caretta caretta predacion by IOONEO0sE,

We have parhersd evidence thar monyonses are major predarors on hawlksbil] (Erermochelys imbvicata) nests on
all the UL5. Virgin [sleands inhabited by mongooses (Table 1). Personal repors feom other Blands indicare thar the
problem is probably encountered whesever mongaoses wese insroduced onro tropical oceanic islands, J. Yntema {pers,
comim,) has reported seeing mongoose tacks ar leatherback {Dermochelys cortarea) nests, and a 1982 study of the
Virgin Islands Division of Fish and Wildlife on S¢, Croix (unpublished) showed 5% of bearherback harchlings were
lost o mongooses. “Mongoose peedation eccurred when olfacrory cues associated with an emergence of the previous
evening enhanced their orientarion to the nests. Limited excavasion of the nests occurred and resident harchlings near
the surface were consumed,”

Eyewitness accounts and physical evidence ar disinterred hawkshill nesss indicate chae MONZo04Es prey primarily

TABLE 1. Records of sea rurrly Bredasion by wamppares

Dhape Observer Mest locarion Age of nest Evidence ar spene

Sepaember 1979 M. Turbe &r, Thomas 2 days Monpooees seen Feeding on EECS.

July 1980 0, Marrin Buck Islgnd —_ Mangorse with bead in hale; shells scaggered
abeaie. Mes was cavered, bur thres hours
birer i was open again wirh new ege shells,

Aungusr 1980 B. Thoamin Buck fsland 4 days Tracks. Afrer being covered, the rem was
opened agam che nexr day,

August 1980 V. Small 5e. Juohn Previous nighs Tooeh marks on egg shells,

Seprember 1980 M. Turhe Sr. Thamas Previcus mighe Mengooses se=n with eggs. The nest wus cav-
ered with plywood, but an hour lier -
gooses had burrowed under the phwnod.

Owrober 1980 V. Smail 51, Juhn G0 cfays Tooth marks on egg shells; burrow [nen e

Ohetaber 1960 W, Small Sr. Johin 73 days Tonth marks on epp shells; Borron inmg nese,

Crorcber 1980 ¥, Berall 5t. Jahn 63 days Toath marks oo egg shells; two busrows into
nest afier twetled emerged. Probably the
mungeoss ate the undeveloped eges remam-

s ing i nesr,

Aapuse 1951 J. LaPlace 5t. Thom Previous nighe Tooth marks on egp shells; gracks ar nes

Auguse 1551 J. LaPlace 54 Thomas Previous nigh Troth marks on egg shelli; cracks st nesc.

August 1981 V. Small . Joha fl days Tuoch marks an epg shells, One dead decons-
posed havchling was still in the nese,

Asiguse 1981 J. LaFface St Thoimas 57 days Saw own mangoose at nest, Found chres dead
Fearchling rureles wish rooch marks,

August 1981 V. Small 5. John 1-2 days Toech marks on cpg shells; bureon: inno mess.

Seprember 198) W, Bl S, John 35 days Mongoosss beard fighsing, Theee dead hasche

lings found in surmounding veperagion: ine
wind missings 105 head
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on nests with freshly deposited eggs o on nests juss prior m emergence of harchlings. The small, sharp teeth of
muongooses leave marks on the egp shells easily dissinguished from chose of rams or dogs, the other potendal predarors
in the ecosystem. We hypothesize thar mongooses are arracted to new neses by the odors of the Ruids emioeed by
the female ar cgg laying. The nests preved vpon just prior o emergence may be deseceed by che odon assodared
with hasching of the sounds produced by the concerved scrambling of che sall buried harchlings (Caer and Hireh
19613, A nest ar Salrpond Bay, Se. John vasited early in the moming had been opered and momases were in e
arcd. The nest contumed 79 live hacchlings, 14 pipped eggs and 46 unhacched bur developed egps. OF the 79
harchlings 12 srill had the remains of 4 yolk sac, indicating they were noe ready foe emergence, Even if the haschling
emergence occurred ar night, the open nest would attrace mongoeoses o the lare emergents and weak scraprglers on
thesr way oo the sea in daylighe,

Alongooses are persistent in heir preducory activities when they discover a nest. Neses reburied afrer mongoose
precation i insestupeed are usvally reencered by mongooses (Table 1), Mongoosss burrowed through che openings
of mesh wire with 15 om squares buried over nesss to inhibic dog predation. A local sesident of Sr, Thomas amempeed
to wie a sheet of plywood m protect a rurde nest being wonsumed by mongoosss. The mongooses subsequendy
furrowed for over & meser disgonally beneach the plywood o regain access oo the eggs,

The small Indian mongoose is considered o be 2 solimry predator, bur 2 populadon densicy of up o five per
hectare and 2 behavioral response common in mongooses called food envy (Ewer 1963) may combine eo result in
groups of mongooses present at large food sources. One of us (DWIN) has repearsdly observed local populations of
mongooses which have learned o urilize unwsual bue abundane food sources. Groups of mangeows may be seen
teeding on the nsects assracted oo fallen fruic under 8 mango ree. A mongoose feeder with a recoeder showed 15
visits per hour after a month's operation, 2nd mongomes could always be seen in che viciniey, Group feeding seems
to enhance the learming of predacion on sea rurtle nests e suech an excene thar all the 15 recorded neses on Neldjeberg
amsd Penn beaches were deseroyed, while 13 ness on the similar Jumbi and Windswepr beachss were unmolested,
presumably besause the local mongoose populstion has not kearned m feed on rurde eggs.

Removal of the mongoose populadon immediately adpcent m turtle nesting beaches may greardy incresss the
nest success of the cureles by eliminanng mongooses which have leasned to dig moo rurle neses.

Caax, A, F.. awp H. HetH, 1961, Social facilirson in EiEen surthe 5;'_1||-|'||__r:._ Anim. Behay, D: 68=70,
Eresr, C H., awn K. W, Barzowr, 1972, Tureles of the Unived Scaces. Univ. Press of Eepmcky, Lexingron, 347 pp.
Esprur, W B 1882 On ehe acdimarizacion of che Indian Mongoose in Jamaick, Proc. Zocl. Soc. London, pp, T12=714,
Ewer, B F. 1983, The behavioe of the mestkar, Sarkate wrfcatta (Schrebery, Z. Tierpsvchol. 2k 3T0=607,
Hizrox, H E, avo A M. 5. Duss. 1967, Mongooses, their narusal hastory and behavicar, Oliver and Boyd, Londoe. 141 pp.
Seaman, G. A, o ). E, Rawoas, 1962, The mongooss as a predacor in che Virgin Ilands. ], Mamm. 43: 344-546.

WoTmsasy, I H, 1933 Namre preservarion in the Caribbean, Pub, Found, Sc.. Bes. in Suminam and Necherands Ancilles,
9 1-104.
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That the acroseme reaction (and not capacitation) of gulnea pig spermatozea is
itself pH-dependent and reversibly inhibited by low pH 1s supported by similar results
from studies using sea urchin spermatozoa, which, unlike mammalian spermatozoa, do not
require capacitation prior to the acrosome reactiom.

Transfering aparnatugﬂa from an acidic medium containing 2 mM ca?* to an alkaline
medium containing 0 m¥ Ca“’ produced very few acrosome-reacted spermatozoa instead of
a population “ﬁI?iEti“E mainly of acrosome-reacted spermatozoa, as would have been
expected if Ca“" had penetrated readily into the cells while they were in the low pH
medium. Increasing the Ca*’ concentration to &-10 mM slightly counteracted inhibition
of the acrosome reaction for sperm samples at pH values of 6.4 and 6.7. Sperm samples
at pH 6.1 did not undergo acrnunn§+yeactinnﬂ regardless of the concentration of extra-
cellular Ca“t, indicating that Ca is severely limited or inhibited at thia pH.
Because an influx of extracellular Ca” into spermatozoa through thezglasma membrane is
an esgential preliminary to the acrosome reaction, the failure of Ca“' entry inteo
spermatozoa is likely to be the primary cause of the failure of the acrosome reaction in
the acidic medium.

This study was supported by grant HD-03402 from the Hational Institute of Child
Health and Human Development,
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ames Norris, Department of Zoology, University of Hawaii

FOOD HABITS OF PISCIVOROUS COBAL REEF FISHES FROM THE RORTHWEST HAWALILAN TSLANDS
{Sponsor: Dr. James D. Parrish)

Food habits of piscivorous fishes resident om coral reefs were Investigated to
determine their trophic roles in the community. This study is part of a & year project
by the Hawaii Cooperative Fishery Research Unit on the trophic structure of inshore reef
fish communities in the Northwestern Hawaiian Islands. Reef study sites were established
at Midvay and French Frigate Shoals (FFS) lagoons. Fishes were collected throughout the
vear and at various locations. Analysis of put contents was used to determine the degree
of piscivory exhibited by each species. Of 112 species analyzed, 36 species representing
17 families showed some evidence of fish consumption, although only 14 species are con-
sidered to be primarily pisciverous. The total number of potential prey fishes and their
relative proportions at the Midway and FFS study sites were estimated from visual
censuses and various collections, including complete collections of isclated patch reef
communities using rotencme. Of 29 families observed or collected, 24 occurred in the
pooled guts of all the resident plscivores analyzed. Goatfishes (Mullidae) accounted for
aver 227 of the total volume of prey and more than 10% of the total number. Wrasses
(Labridae), parrotfishes (Scaridse), gobies (Gobiidae), surgeonfishes {Acanthuridae),
cardinalfishes (Apogonidae), and squirrelfishes {Hnlquntridat} each accounted for more
than 10% of either the total number or volume of prey. Although butterflyfishes
{Chaetodontidae) were totally lacking in the guts of pisciveres, they accounted for more
than 3% of the total weight and 2% of the total mmber of fighes from & complete com-
munity collections. Proportions of the various prey taxa In the community of potential
prey fishes were compared with proportions encountered in the pooled guts of all the
plscivores analyzed. Goatfishes (primarily Mulloides gpp.), the dominant prey group,
typically occurred on visual censuses as large transient schools passing over a reel or
gheltering there briefly. They were not represented in large numbers in the variocus
collecting efforts. Occurrence of other species of tramsient prey in the guts of
plsclvores suggests that resident piscivores rely on nonresident prey to some degree.
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Data from gut analyses indicate that young recruits to a reef are preyed upon heavily

by otherwise nonpiscivorous carnivores as well as by resident plecivores. Two sympatric
lizardfighes (Synodus ulae and Saurida gracilis, the most highly piscivorous species
observed, were analyzed for evidence of partitioning of food resources. These species
were common on study sites and may account for a major portion of resident fish mortalicy.
A low degree of dietary overlap of prey families was observed between these two species.
Data and field observations suggest that thege piscivores separate feading niches
spatially rather than temporally, Such partitioning patterns may serve to reduce
competition if prey are a limiting resource.

This project received support from the University of Hawail Sea Grant College
Frogram, the Hawaii Ocean Management Office, and the Hawaii Cooperative Fishery Research
Unit.
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Thomas Rayson, Cancer Regearch Center of Hawaii, University of Hawaii

EXPRESSION OF A SRC-HOMOLOGOUS GENE DURING EMBRYOCENESIS OF THE HAWATIAN SEA URCHIN,
TRIPNEUSTES GRATILLA

{Sponsor: Dr. Alan F. Lau)

Cellular proto-oncogenes, homologous to retroviral transforming genes have been
detected in many vertebrates, but few invertebrates, Although the function of these
prote—oncogenes in notmal cells 18 not yet known, reports of the developmentally-
regulated expression of some of thege genes in vertebrates suggeste that they may have
a4 role in normal cellular development. This report describeas studies of the ex-
pression of the putative c-sre proto-oncogene in the developlng sea urchin embryo model
system. Cellular lysates of whole sea urchin embryos at various stages were examined by
immunologicel and enzymatic agsay for the protein product encoded by a sre-homologous
gene. Tumor bearing rabbit (TER) sera reactive to the avian sarcoma virus ppb0¥ =Ic
protein was used In immunoprecipitations to identify the putative sea urchin C=8TC
protein by its specific in vitro phosphorylation of the anti-sre antibody using
a-[32P]-ATP as the phosphate donor.

{32P]-labelld immunoglobulin heavy chain (Ig-H) from the anti-grc serum was readily
identified on 8DS-polyacrylamide gels while control, non-immune serum showed no phos-
phorylation. High voltage electrophoresis on thin layer celluwlose of acid-hydrolyzed,
[?2P]-labeled Ig-H extracted from gel bands demonstrated that the phosphorylation
occurred on a tyrosine residue characteristic of vertebrate c-src kinase activity.
Expression of this tyrosine-specific protein kinase activity was developmentally-
regulated. Tt was highest in eggs, decreased approximately 5-fold through blastula
stage and then subsequently increased 3-fold to t he 56 hour pluteus stage. Immuno-
precipitation of a sea urchin protein by anti-src TBR serum was demonstrated directly
using [395]-methionine-labelled cell lysates. A band bf apparent molecular weight of
54,000 daltons was specifically precipitated by the immune serum. Since the mobility of
this band was not affected by protease inhibitors present in the immunoprecipitation, the
putative c-sre protedn from sea urchin appears to be smaller than the typical an,ugg
dalton c-sre protein isolated from vertebrates. Finally, immunoprecipitation of [7<P]-
labelled sea urchin lysates with anti-src serum indicated that the 54,000 dalton protein
was phosphorylated similar to vertebrate c-sre proteins.

These results add to the short list of cellular proto-oncogenes, their protein
products and activities which have been identified in invertebrate tissues, The obser-
vation of expression and developmental regulation of a cellular proto-oncogens during
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Frexcl GUIANA

Drongersma {30968h: 441), Pritchard (1g6ge: 22; 196Gk: 120), Schuls
{1g7ra: go2): Lepidochelys olivaces.

SURINAM

Kappler {1854a: 35; 1854 200): Varana

Kappler (1881: 135; 1B83: 233; 18B5: Boo; 1887: 122), Diemont (1g41: i
135): Chalomin corficata.

Kappler (18B1: 160): Coouana corticala.

Bromgersma (rghr: =z7, figs. 7e, Bf; 10680 34; 1968h: 125}, Carr
(1ghzb: fig. 2; 1o67c, 1668: 154), Schule (1964a: 8; 1967e: 6, 8; 1968a:
=, 0, rd plate, lower fig.; 1068h, 1069a: 3, 14, 04, figs.; 1960b: 20; 1g7ib: '
26y, Pritchard (1g86a: 123 1960b: oF; Tobge: 14), Janssen (1969: 23), |
Anomymus (1g70: 32)¢ Lepidochelys olivacea.

Janssen (1970 23): Lepidochelys olivacae.

Schulz (1gG4b: 5, o, 11, 20, 28, 35, figs.): Corefta caretin.

Schulz (1067: 2nd plate, lower fig.): Green Turtle.

References to the occurrence of Careffa coretlas in Surinam by V[an]
L[idth] d[e] J[ewde] (1014 202, Thalarsochelys carefta), by Schulz (19040:
5}, and by Somberg-Henlg (1067 ii), at least in part, are based upon
Kappler's ‘“Warana', and hence upon Lepidochelys olivacen.

The press (Anonymus 19674, b, ¢) alse paid atteation to the nesting on
Surinam beaches of Lepidochelvs olivacea,

SEA OFF SURINAM AND OFF GUYANA

Carr {1963k fig. 2), Pritchard (1966a: 123), Brongersma (1968h: 117},
Caldwell, Rathjen & Hsue (1060: 4): Lepidochelys olivacea.

Guvana [formetly British Guiana)

Carr (1g63b: fig. 2), Pritchard (yghy: 27; 1966a: 123; 10660: G52
1567: 30; 196ge: 22; 1900k: o7; 196ge; 15; 106od: 17), Anonymus (1966c:
300, Brongersma {1o68a: 34; 10685 117): Lepidochelys olivacea.

VEREZUELA
Tkmosc-Barros {19640: 21; 19648 26), Flores (1966; 11; 1669: 7):
Lepidochelye hempi,
Brongersma {10680: 34; 1968k 119), Pritchard (196ga: 22, 162, fig. 24;
ol fig, 5; 1oGoe; 15): Lepidochelys oliveces,
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Carr (1963b: fig. 2; 1gbye, 1068: 152), Pritchard (1066a; 123; 1ghoa:
az, 163, fig. 24), Brongersma {1068a: 34 1g688; 117), Bacon & Maliphant
{1ggr: 11): Lepidochelys olinacea.

A hatehling of Lepidochelys olivaces, taken on the beach at Manzanilla
Bay, Trinidad, by Mr. P. Morris on August 2nd, 1060, is present in the
collections of the British Museum (Natural History); length of carapace
41.3 mm; width of carapace 32.5 mm; seven costals on each side; six verie-
hrals: four inframarginals on each side; inframarginal pores present,

FPoerTo Eico

Caldwell & Erdman (1g960: 112), Caldwell, Rathjen & Hsu (1960: 4, 21),
Pritchard {1g6ga: 22): Lepidochelys olivacen.

Coma

Aguayo (1953: 211): Lepidochelys olfacen kempii.
Carr {1957 46: 1w63b: fig. 2; 1967¢, 1968: 151), Pritchard (1966a: 123;
1g6ga: 22), Caldwell, Rathjen & Hsu (1009: 4): Lepidochelys alivacca.

Jasazca?

Dinn {1918k 75) refers to a skull {condylobasal length 54 mm} of a
turtle that in March or April was brought alive to Port Antonio, Jamaica,
and he referred it to Coretta kempi (ie., Lepidochelys kempii), Lewis
[1940: 63-64) and Grant (in: Carr, 1952: 306, 308) are of the opinion
that L. kempii is not to be found in Jamaica, Caldwell (1661: 277) stales
that Lepidockelys is unknown to the fishermen of Jamaiea, Carr (1g52: 308)
refers 1o the remarks puoblished by Garman (1888: g9) upon a ‘bastard
turtle’ from Jamaica. One wonders whether the turtle brought to Fort
Antonio {Dunn, 118 75) could not have been a fairly young stray
L. ofivacea. It would be of inlerest to re-examine the skull to try amd
identify it with the one or the other Lepidochelys species.

APFENDIX 3

ENEMIES OF TURTLES

Sometimes one finds turtles in which one of the flippers is wholly or
partly missing. Of one Leathery Tustle (De 04) the right hind flipper had
been amputated; the wound had healed, leaving a scar, OF five Loggerheads
a fore flipper or part of it, had been amputated; in Ca 17, Ca 32, and 04 dg
the right fore {lipper is missing, Ca 18 had lost the left fore flipper, and
in Ca 33 part of the left fore flipper is missing, Although there are statements
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in liternture that o turtle, of which ote or two {(or even three) flippers are
lost, may learn to set a straight gourse (Travis, 1g39: 168), the loss of o
flipper indoobledly is a handicap.” The Loggechead, Cn 32, the right fore
flipper of which is missing, when placed in an aguarium eould only swim
in circles, The question muy be raised how turtles come 1o lose a flipper.

Muorhouse (1933: 6} remarks that some hatehlings are found to lack
i flipper, or to have misformed flippers at birth, The two examples mentioned
by him concern a hatehling found dead on the beach, and a hatehling wken
from the nest. Tt is extremely doubtful whether any hatchlings with such o
handieap will survive for any length of tme, for it is woll known that sharks
ant(l other predatory fish prey on hatchling turtles when these enter the sea
(e, Flendricksen, 1658: s21-522; Baldwin & Lofton, in: Caldwell, 1935a:
344}, Caldwell, Carr & Ogren (1950: 297) mention two juvenile Losgerheads,
about twelve or thirtecn days old, Tound in the stomach of a VWhite-tipped
Shark (Cargharinng longimanus (Poey)), and Baldwin & Lofton (in: Cald-
well, 19500: 326) mention a young Loggerhead found in the stomach of a
Black Sea Bass (Centropristes sfriotus (1..)).

However, it seems unlikely that the turtles, which have been found in
Luropean Atlantic waters and of which a flipper is missing, were born
lacking the flipper, It is assumed that the amputation of flippers in young,
half-grown, and adult turtles s due to the attacks of sharks or of other
predutors. The fact that shavks do provide a real danger even to fully grown
turtles 14 a subject that received more aftention in ichthyological than in
herpetological literature, Therefore, some data taken from the whole range
of digtribution of turtles (Atlantic, Indian, and Pacific Oceans) may be
mentionad kere,

\“-Al:xardnr (1837: 208), in dealing with the Green Turtles found on the
island of Ascension; writes: “Sharles also contrive to get hold of the old
ones. Thus an enormons shark fourteen feet long was caught from the taffrail
of the Thalie in Clarence Bay, in which was found the head of a large
turtle. . .)" and on p. 299! “One old female, called “Nelson,” because one
of her ﬂ1]='P=Tf- had been carried off by a shark, was kapt, out uf respect, for
two or three years in the ponds.”

Carman (1884 : 207) writes: “In the stomach of a shark, which the kindness
of Lieut-5. M. Ackley, L3N, enabled me to examine, a 1o-pound Green
Turtle was found, The shell was too hard for the shark's tecth, and was
seored all over by the effurts of the "man-cater” to divide it, Discotraged
in hiz attemptz he had at last swallowed it entire™

Baird (158g: 44) includes turtles in the diet of the Tiger Shark { Galeo-
errda Hgrinis = G, coder).




Coles (1915: ge; 1arg: 37} deseribes a White Shark (Carchurodon car-
eharias [L.}) attacking a large Loggerhewd in the g of Cape Lookout,
North Caroling, Such as Coles deseribes the event, the shark was starting
an attack on Coles's ekiff, when the Logperhead cime to the surface, just
in the line of attack. The turtle was seized by the shark, and the two dis-
apl]l;"ilrcﬂ. pnder water. The next [1:1].I' Coles harpooned a turtle, of which he
assumes that it is the same specimen. The edge of the shell and the right
hind flipper had been tormn away; for a width of nearly thirty inches the
carapace showed the marks of the shark’s teeth {Coles, 1915: 91). In the
secemid version Coles (1919: 37) mentions hearing the jaws crushing through
the shell of the turtle. There are shight differences between the two versoms,
In the first accommt Coles places the event in 1gos, the shark is stated to
have been more than twenty feet long, and it started its attack on the skaff
from a distance of several hundred yacds, In the secomd account the event
took place in 1903, the shark is said to have been cighteen. feet long, and
it started the attack from a distance of approximating a hundred yards,

Roosevelt (1g17: 200-291) refers to the attacks of sharks on turtles in
[lorida waters. These remarks are based upon verbal communications by
R. J. Coles and by local fishermen, who assured him that nearly half of the
Loggerheads captured by them showed signs of having been attacked by

sharks. "Usually this meant that one flipper was gone. In one case the -

turtle had lost two flippers, obviously at different times". On one occaston
a very large shark was found with a huge Loggerhead n its mouth, “the
turtle frantically waving all four legs while the shark shook its head in the
effort to get its teeth through the zhell”

Coles (1g1g: 40) mentions baving found a freshly-eaten Loggerhead,
approximately roo lb. in weight, in the stomach of a Tiger Shark { Galeocerdo
fgrinus = G, cwvder (Lesueur)) in Morth Carolina waters, The tfurtle had
been bitten through both shells in three places; the pieces of shell were much
\Erush&d. but all parts of the turtle were present,

~Larcher {1916: 251) remarks that sharks are present when the males of
Thalassochelys coreftn (= Caretts caretia) fight one another at mating time;
‘the sharks profit from the weabmess of the vanquished turtle, and devour it.

J. C. Bell & Nichols (rga1: 18-19) also dealt with the food of the Tiger
Shark {Geleocerds tigrinus = G. cwier) in Carolina waters. In the stomach
of seven of these sharks remains of turtles were found; (1) parts of a sea
turtle; (2) some pieces of turtle; (3) pieces of sea turtle; (4) a large amount
of turtle shefl and two jaws of a Loggerhead (p, 18): (5) purtly digested
turtle meat, and part of the shell of a sea turtle; (6) a Losgerhend intaet;
(7) parts of a Loggerhead (p. 19), These anthors {1g921: 19} also state
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that several Luggerhends, some badly mutilated, were caught in the same
net as the shirks,

A freshly eaten Loggerheml of e|pprn.{i:::utcl_-,-' 10 |b {appr. 30 kg) was
found in the glomach of a Tiger Shark (Nichols, 1gzr: 274). The same
authar {p. 274) adds that thirty Timer Sharks were examined by a Mr. Bell,
who found that the prey consisted for 76 per cent of large creatures, Lo of
turtles; several Tiger Sharks had pieces of big turtles in their “innards”
and one large female contained 1 Loggerhead intact, "Crrdinarily logger-
head turtles and valuable food fish are probably consumerd in queantity”
T~Hardenberg [1920: 145} when dealing with sharks from the Imlo-
Australian aren states that fairly regularly remains of turtles were fournd in
the stesuch contents

Deraniyagals (1930: 65}, when dealing with the turtles of Ceylen, remarks
that sharks not infrequently amputate a mb,

Maorhouse {19331 6), in his report on the Green Turtle of Heron 1sland
{Great Barrier Reef), writes: “Sharks appear to cause much damage, and
amimals have been seen with a Jarge piece bitten out of the carapace and
with flippers missing; probably the result of shark attacks. One female in
particular had her flippers so badly mutilated that she could not camber
up the beach.”

DBanks {1937: 5235) refers to “the losz of a flipper. to a shark™ as one of
the marks by which certain female turtles can be recognized when they come
ashore to lay varioss times,

Norman & Fraser (1937, 1948: 15 19630 35/36) quote the 1915 version
of Coles's story of o Man-enter attacking a Loggechead. These authars {1537,
248! 42; 16630 57) mention turtles ameng the items of the Tiger Shark's diet.

Beebe & Tee-Van {1g41: 113) found a complete Green Turtle (Chelone
mydos = Chelonis mydas), 760 mm long and full of eggs, in the stomach
of a Tiger Shark ( Galeccerdo areticus = G, cuzier) from the enstern Pacific.
The fact that the turtle was full of eggs, and henee fully adult, makes it likely
that the length given is that of the carapace,

Sarangdhar (1943! 103-104) also mentions "3 turtle (Chelone mydas),
whally intact” found in the stomach of a Tiger Shark (Galeocerdo figrinus =
G, cwnder) caught in Bombay waters,

Dudker (1647: 96) mentions turtles as forming part of the dict of sharks:
on p. 98 this author mentions large pieces of a turtle having been found in
the stosach of a Tiger Shatk (Galeocerds arctiouns — . cuwier), and also
that large pieces of 2 Loggerhead ( Thalossochelys careita = Caretta caretia)
have been found in & Tiger Shark, No informatin is given as to the souree
from which Budker obtained these data,
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Gudger (19480 230-232 ) does not add any new dita. Ladger | logBb: 282
adds one new record ; Alax Nicholls {(rggy; 36) found a turtle in the gomach
of & Tiger Shark { Galeocerdo cievier) caught near Lond Howe Island,
Bigelow & Schroeder (1948: 68) state that wrtles are a regular item in
the diet of some sharks. With regard to the White Shark {Carcharodon
corcharias (L)) they state {p, 1309): "Sea turtles are also deseribed a8 a
regular item in its diet in southern waters”, and with regard to the Tiger
Shark (Galcocerda cuvier, p. 270): “a Tiger Shark has no difficulty in® |
cutting through the shell of a sea turtle.” a8
Gudger {10490 denls with the food of Tiger Sharks (Galeacerdp tigrines = |
G. eowier) at Key West, Floridi Turtle remains were found in the stomach ' |
of five turtlesii(1) frapments of Green Turtle shell (p. 407; (2) some turtle
svutes; {3} some plates of the shell of a Green Turtle; the upper and lower
horny jaws of a turtle (p. 41); (4) several Geeen Turtle seutes; {5) Logoer- |'
head and Green Turtle scutes, 13 turile egg shells, (p. 42).
Ingle & Smith {1g4g: 22) in dealing with the Green Turtle, write:
“Reports from various sources indicate that sharks may mutilate adult
turtles and even dispose of entire animals up to 50 lbs. ... . Upon entering
the water various fish, including sharks, feed upon the young turtles.....",
atd about the Hawlshill {p, 23): "Enemies are the predators which attack [
the young of Green Turtles.” ’ | |
Bigelow & Schroeder (1953: 38) remark that Galeocordo cuvier preys
upon the large sea turtles.
Sumarto (1955: 61, 62), in dealing with the stomach contents of (raleocerdo
rayieri (= (5, cuwder) in Indonesian waters, states that remains of turtles
{Chelonia sp.) have been found.
Cadenat (19570: 276) remarks that turtles (Chelowis, Caretla, and
Eretmochelys), vither entire or in pieces, are frequently found in the stomach
of Tiper Sharks (Goleocerdo arcticns = (7, cupier) in West African waters, '
Hendrickson (19358: 521-523, pls. 8¢, go, ) dealt more extensively wath
the danger that sharks provide to turtles. Small sharks (4o0-60 em in length)
at night e in wait for hatchlings in shallow water (15 cm deep). It is
estimated that four per cent of the adult females examined on nesting
beaches in Malaya and in Sarawak showed signs of asswmed shark damage.
Some specimens (carapace length of over g0 em) showed fresh wounds, .
indicating that the sharks also attack fully adult females. Most damage was
done to the hind flippers and to the pygal area, On plate 8¢, Hendrickson
shows o female Green Turtle of which the left hind flipper has been ampu- |
tated, and of which the pygal area of the carapace iz damaged, Twe Tiger -
Sharks {Gafeocerds sp.) cavnght off the Talang Talang Islands, Sarpwak,

e ———
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comtained turile remains. In plate g, & the stomach contents of one of these
Tiger Sharks ave shown, including remains of the Olive Ridley { Lepidochclys
afiewct, head ol jaws) aml of the Green Turtle {Chelonie mydas, parn of
the hea:l of one specimen, jaws of another, larger specimen)), and also remnins
of fore aml hind flippecs of these tuctles,

Villiers (1958: 33) states that Cadenat found four heads of Erctmachelys
toelicals in the stomach of a Tiger Shark,

Caldwell (19308 3240 "Some references indicate that sharks also destray
the adults" of Logperheads.

Travis {1930: 168-1601 comments on the large sumbers of turtles he saw

at Aldabea that were missing a flipper, vsually one of the hind ones. He
belivves that these almost certainly have been bilten of f by sharks, which are
gencd Lo prefer turtle meeat Lo a1l other.
“Lenham (1960: 257) examined the stomach contents of a Tiger Shark
(Geleocorde cuzder) from Rongelap Atoll, Marshall Istands: "The beak,
claw, and seute remains of a sea turtle fell from the everted stomach of the
shark as it was hoisted by the 1ail,”

Parsons (1062 50-51) mentions the remarks by Travis (1959; see above);
he also refers {1g62: 62) to sharks and other fish preying on hatchling
turtles in Sarawak, Furthermore, Parsons (1962: Ba) refers to remarks made
by Colnett (17081 133}, who attributed the phsence of turtles at Cocos Tsland

~ to the great numbers of sharks that infested its waters, ) [

"~ Randail {1563: 346) mentions turtles as forming part of the diet of
Galeacerde exvvieri (= G. cwvier) in the West Atlantic: “Its serrate teeth
are efficiently wsed to cut pieces from large sea turtles,”

Springer {1963: 109} mentions “pieces of large sea turtles” having been
found in Tiger Sharks. Dealing with the Ridge-Back Sharks { Carcharine)
from the TFlorida-Caribbean area, Springer {1963: 112} remarks: “But the
larger dusky sharls ie., Cerchorines ohseurns, weighing more  than
400 pounds, frequently were found to have turile remains..... in their
stomach,”

Stead (1963: 590, referring to Australian seas, writes: "In the tropical
waters they capture large numbers of even full-grown (edible) turtles, up
to 2 feet G inches in diameter of shell, The total amount of destruction of
these turtles by the Tiger Shark must be very great indeed. In many places
where considerable numbers of this shark are taken — as in parts of Oceania
and Indonesia — during the breeding season of the turtles almose eVeTy
large zhark containg one or more turtles [

To these data from literature the following record may be added. From
a female Tiger Shark, 316 cm long, canght north of the Maroni River
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[ Surinam, 3/ x1. 1060, Station g1t of R/ wCatmmar” of U, N, Fish, Devel.
Project, B fathoms, received from Te. 1. Liomarans, theough the intermediary
of T, J. P Sehulz), the skl af an Olive Ridley (Lepadachelys olfvacea
{ Eschscholtz) ) was taken. The greatest length i 1his =hull (RAIXDY a0}
is 157.5 T, the condylobasnl length coubid mut be aacertained, s the basioc-
cipital) bone with the comlyle was missing.

1esides Sharks, other marine predators may attack turtles. Palm (1047: 25)
remarks that the teeth of the Killer Whale, Ovreinns area (L), are so strong
that they cn crack the shell of the largest turtles. Stijper {1958: 226) also
includes turtles in the diet of the Killer Whale, but as he infermed me, he did
not dispose of definite records. R. Barth [1g6iz: 411-412, M. figs. 3. 4 5}
describes an adult female of Chelonio mydes laken at the islamdd of Trindade
i the Soith Atlantic Ocean (20°30'5, 20720'W) of which the right hind
flipper had been amputated five centimetres below the knee joint, and of
which part of the carapaee (posterior marginals, parl of the fifth vertebral
and part of the lzft fourth costal seute) had been bitten off. The damaged
posterior of the carapace shows a sermicivenlar indentation and this points Lo
the turtle having been attacked by a large predator wilh comigal teeth, Bacth
mentions the Sperm Whale (Physeter macroceplelug L) to be abundant in
the area; the Killer Whale {(Orcinus oroa {L.}) he observed only once
hetween Rio de Janeiro and the island of Teinidade. To me it scems more
likely that a Killer Whale, which has strong teeth in the upper amd Tower
jaws, has caused the damage than that a Sperm Whale with very small
upper teeth (often covered by the gums) would be responsible. That indeed
Killer Whales do attack turtles was recently shown by Caldwell & Caldwell
[ 1g6g: 636) who recorded the finding of remains of a Dermochelys carigcen
in the stomach of three Killer Whales captured off the teeward side of the
ialand of St. Vincent in the Lesser Antilles,
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3.3 Juwepile, oubemlult and adult phase of the 't'u,r‘Elﬂ'n uppar eFalid,
barnsoles [Platylopas hexastylios) ancruated the
331 Longeviby

Little is known about the life span of green
turtles in nature. ‘The Tact that repreductive
maturity may ba reached alfter anywhars from four io
13 years; that soma females have hesn recaptured __
ceveral tines, alfter two to thres years'abaence, on
thelr neoting beach; together with cbeervations that
predation on edults io minimal (except for man),
that spisootics mre unknown, and that feod is
plantiful, all together ougmest that edult turtlas
more than 20 years of age may be common {excepi in
places whare they are exploited by man).

Fape (1939} reported that & green turtls from
the Facific Opean lived for 15 years in the New
Tork Aquarium.

3.32 Hu‘i.m= ll,'.un erotiong 3.13, 3.16,
© 34

333 Enlq-lthmj;

:h The only kmown vartebrate compstitora of any
%0 importance are dugongs, manptess and some herbli-
* wyorous fish (pes mection 3.42).

33 Frodators

charks pray upen largs green turtles

(Moorhouse, 19335 Tinker, 19417 Travis, 1959, 1967;
Eendrickeon, 1960; Hirth snd Care, 1570). Abowt
of pdult females cbaerved on Malayeion nepting
beachas showed evidenoes of Yagmumed" aharck damagn

H_& (Eendrickson, 1958). Groupers are capsbls of
tucing individuals up to 4.5 kg (Tinker, 1941). 4
227 kg green turtle was found inside the stomach
of I.J".‘-i.ﬂ'l].' shark caught nesr Clarion Island {Becba,
193T ).

Large terroertirial manmals such sa feral dogs,
tigers and jaguars may take a fow pdult females as
they depoait their sgge on beachss, but such pre-.
dation is probably minimal, ; :

'3.35 Parasites, diseases, injuries and
abnormalities - -

Ingle and Emith (1949) provide & list of
references pertaining to the parasites of marine
turtles. Their list includes: Distomum constrictum,
Oza’ branchiatus, Stomatolepas tranoverss,

idodoides intestinalio, B. pimilio and
Plotylepas hoxastylos. Bore recontly, othar
investipmters hewe Teported on parasites, Carl
{1935} recorded barmecles {Dalasus crenatus) on the
carapace of a oub—alult grecn turtle found on the
copst of Britich Columbis. Hendrickoon [1958)
recordn barnasles (Chelonibin testudinaria,

tephonalenas ruricstal ond leschen |Umobrancbus
br;whiatu:] on turtles in the Sooth Chinog Sea.
He pleo obosrred mooquiboss biting tho ooft okin

" wval botwesn reproductive oyoles

dormum and plastron of a sub-sdult fenale teken
in Chincotesgue Bay, Marylond (Bchwarts, 1960).
Oupte (1951) took fiwve trematedss from the
intestine of a green turtle from Trinidad

(ricocephalus slbua, Pleurogenius mehrai,

u .
Heoctonmion B B chalonai
and ides ohelonei). Caballars y

1962) found trematods, Orohidaans
ﬁ%ﬁ' in the intestine of a tortle and

hattopadhyeys (1969) record m now
blood flues from the heart of & gresn turtlo.

Smith snd Costes ([1938) describe fibro-
epithelial growthe in the ckin of nydas and they
discuss the microscopie strusture. Tha growkhs
in wild turtles occur on tha neck, ayelids,
Exillas and grodin.

Fothing is lnown of eplzootics among green
turtles if, indeed, thers are any.

. Some individvals may get hopelesaly wedged
batween rocks in their approsch io nesting
beaches and thereby perish (Oarr and Hirth,

1962} .
3.4 mﬁgt:nﬂ m Frowth
3:41 Feoding and bshaviour on the
Tesding pasiures

Moot pdults, and 40 mome extent Hub=adults,
Teed chdefly on thely grasing pagstures (pes
ssction 3.42), although in some reglons of tha
wrld turtles nay feod en route between broeding
epd feeding sites. Ao far as is known, no
feeding, or wvery little, takes place off the
nasting groundg.

The feeding habltie of Jjuvenilea zre not
well-tnown,; although it ie comeonly believed
ket thay are carniverons for thair Tiret few
monthe of life.

It is oammed that some tine alfter the
turtle pasaed one year of age or when it weighs
between 1 mnd 4 kg, it bacomss nainly harkdworous
(Bee peotion 1.42). Whether this dietory chifi
ie gradusl or esasonal ie unknowns This changs
in food preference is not uncommon, since it has
been reported in other replileas, especially
Tresh—water, turtles and Llisnrda.

Sizen of prazing males and fomales wa tha
foeding pasteres in the Gulf of Aden are gliven
in Table IX. As is to be expected; the Cemals
fepding population inoludes omaller individuals
than tha necting population.

. Carr and Carr (19T0a) musmest that condi-
tiong on the Ceeding grovmd =y affect the intor-
ser sootion 3.1'1].
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Ciipe walers during summer, [ appears thal mating and eorly pregnancy teke place to the north
titlwer thin the south of Natal, Most of the adult Temales Giken off the sotbern and ceoniral
Mulul cosst wre nol prognant slthough some of them may hoeve dropped young o short tme
previously. The population oll this section of the coasl scems o consist mainly ol sty from
iz main population, forming a fringe to the basic range of the species off the cast cnasl ol
aonltliern Adfrica,

i iy o

[REREIRTH

¢ shullow haldtat and the sermied, broad=<cusped teeth in the upper juw enable iy o
tel v vanety of prey which may include man at times. D" Aubrey (1971 noted that voung
spwes iimeins Teom Maal fed mainly on teleost Gsh with a higher proporion of clasmebranchs in
e it of lurger specimens. This reflects not 5o much a change in food preference as o change D ¥
i Hhe wvilabiliny of diferent types of food, as shown by exemination of the stomach conenis
of sharks [aken in ihe sea, and in rvers and lakes. The preseot sample of morine O feneas
collsists muinly of large specimens (see fig. |5) which have a wide variels of prey availuhle
1I=-\.|Ill.|il14. i ||Lm1|1l:r ut‘trl:.utit and tlusm-;:-branr_'h spr:-::iL's nf.il] sises s w...il a5 MAFTOHS i [,n--,--,”]p,

I~.|T|']Tmmh::r ::F potential prey species is restricted in this environment s r.c:|11|'l.u-.LI T
the sei, The only elasmobranchs known o penctrote into rivers and ikes inosouplern Alrica
are € drvcas among the sharks and Prisedy peetinaies amd Dexverfs sevseak among the hitoids
Ehdoretgagiis feneses and  Covelacings Sy may swim shorl distunees up estaneics when
simaler pushes in with an incoming tide. C.fimharus is supposed 1o hive been recorded Trom
i v lake but we have been unable tooverifly these reports. Blizopeloacdens geitin s heen
recorded (dering the present study) from Richards Bay whore i1 s apparenily oo visitor
Pl poreptial prey of Cleiecas in the rivers and luke systems ol Matal s s restrieted, sy i
as chismobrunchs are concerned, 1o a few relatively lurge species, The proporvions of dilTerem
[Fres hrﬂ.tir:s in (' feicas From the sei u.'LIJ frum r'ru:ra aned !.Ltm i Notal are summ: Iri"\.l.Ll i|1

-i‘—_l_
uunpun'tl l-;:' B2, (99 u-ul of IEIHI taken 1rum TIvers .md. |ILE.H (mainly 1rn~m the 51, Lucia

syalgim). The dutier sharks fod mainly on teleost fish slube Wioes i U seacate relatively T
_mgrunts of elosmiobrench and mammahian prev. The difference in dicts beeomes clearer when
the prey species are considered in detall (TaBle 311 Coleivcay rom 55 Lucis Fed 1oca lurge extent
v mulletl {Muogilidas) and grunter {Pomadasys spp. ) These ligupes may bBe biased by ihe Gl

that many of these sharks were caught in gillnets alter eating teleosts caught e the nets.
Grunter and mollet were among the most common hany fish to be caught in these nets, :
LR ||l:=51 ke im the MH |'|-:I'L| fed on o MIJ:. variely of teleost fish |nl.|ud-|m__ h:.:nlhil: and pelagr:

L]

M l||..'l!'l FEMEIms in 5h.1rki :.JL:n in th-: a5 p;lrll'_'.' due 1o :.n:'.m.nj_.rln;. rubbizh 1thrown
mverboard from ships o washed into the sea by Mooded rivers, and partly 1o their atocking
whale carcasses brought into Durban by the land-based Union Wihisling € ompany. \
_ The Farge sice, finsfore hahis and the ability 1o take relatively Barpe prey make © feneas 2
“one of the most danperous sharks of our region. Tt has Been Blamed for a nomber of alcks
mainly a5 a result of the freshwater habitar in which several of the incidenis ook phice. In l'g
onily one case has there been direct evidence of Uhe identity of the nttacker, Inoa Fatal sitsck ona 5
Faher at a Matal resort, tooth Fragments kelt in the victim’s leg were sdemtilied as belongmg i o
Te
b
{

Cdewreas by Davies and D7 Aubrey (1961 ). Be-cxamination of these tooth [fegments in the light
ol knowledge gained zince that date show thal shey might have come From some other sl
species, notably Camboinensls and Celscuras, and the identification of  fisieay as the por-
petraior of thiz particular attack 1s no longer considered definite, The freshwater attacks which
have been recorded from (he Limpopo river, Kosi Buy amnd Richands By are atiributabe 1o ..,__

Clewens which is the only potentially dangerous shark regpularly Tound in rivers and lakes in
our wrea. Elsewhere in the world this shark has been blamed For an least three attacks in the -%?
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i %% of stomachs containing cach type of fod

. Type of food Indand systems (95) Soa { 102)=

; Tebeast 5 35
Elasmobraisch 3 27

I Mammalian 3 20

} Crusizcean L3 4 i =

i Molluscan 0 5

i Reptilian : e

} Other odd fles 9 9
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THE NATURAL HISTORY OF LISIANSKI ISLAND,
NORTHWESTERN HAWAIIAN ISLANDS'

by Roger B. Clapp® and William 0. Wirtz, 1T

INTRODUCTION

Lisisnski, & low sendy islend in the Horchwestern Hawel_&n
Islsnds (Figure 1), 1s located at 26°02' North end 17he0n' West
{off. of Geog., 1956: 47), approximately 905 nautical wmiles morth-
west of Honolulu (Brysn, 1942: 190). The island is gitusted at the
northern edge of & large reef bark which lies between E5°E6" and
259257 porth latitude end between 173°52' and 174701 west Longltude,

Previsus knowledge of the history end bista of the islsnd 15
remarkebly scant considering Lisisnski's relat ively clefe praoximilty
to Honolulu. Most of whet is now known about the islang siez=s from
work d-ne by the Tanager Expedition in 18923. Publications resulting
from that visit dealt primerily with vascular plants, fisnh, arthropods,
and marine invertebrates. Informstlon on the terrestrisl bists gath-
ered by the Tansger Expedition was necessarily elight, BaWevel, gince
the flore, and consequently, fauns, had been grestly reduces due to the
destruction of vegetation by rebbits Introduced earlier in The 20th
Cemtury.

Other primary, sources of information on Lislenskl orior to recent
investigetions are\\r-iunte_r’s (1915) obscure and little knowk report of 8
vigit mede in March 1G15 and Brysn's (19h2) sccount--ts dets the best
descriptive snd historicsl summery of the island.

In 1963 the Snithsonlen Institution's Pacific Ocesn Biclogleal
Survey Program (hereafter POBSP), directed by Dr. Fhills B. Humphrey,
began a series of extensive surveys of Central Pacific isiends. During
the study period (1963-1569), Lisimnskl was visited thirteen times by
POESF persomnel. On four of these visits FOBSP personnel sccompanied

l’.Feper Number 77, Pecific Ocean Blologleal Burvey Frograd, Smitheonisn
Institution, Washington, D.C.
N
EPreseu‘l: address: PBlrd snd Mammal Leboratories, Buresu of Sport Fish-
eries end Wildlife, Nationsl Museum of Natural Histori: w=zhington,
.8, 20960,

3Presen-t address: Department of Zoology, Fomona tollegzs, Tleremont,
Celifornis 91711.




persannel from the Buresu of Sport Fisheries and Wildlife (hereafter
BEFW), who, through 1969, had made elght visits to Lisisnski {Table 1).
From 1963 through 1969 about 27 days were spent on the island by both

agencies. [Dets obteined on thege vigits form the primary basis of pur
recent knowledge of the island.

Also incorporsted in this Teport 1s & considerable amsunt of up-
published date from earlier visits to Lisisnski, most notably the
informatisn gathered on the birdlife in 1523 by Alexander Wetmorse,

The purposes of this report sre several.
to compile from diverse sources as complete and
of available information regarding the igland as
Wwe wish to report our recent Giudies, which have dealt primarily with
the birdlife of Lisiengki. We hope that this report, one of a series gn
the Northwestern Mawaiianp Izlands, will accomplish thege aimg as well =g

point out areas where our knowledge of the biota is still inedequate ar
incomplete,

On the one hand, we wish
as accurate a summsry

possible. On the other,

The final draft was largely completed by late 1970 end few emenda-
tions or additions have been made Bince then. Data reported herein
includes only that aveilsble through 1969,

DESCRIPTION

Lisienskl (Fig. 2) is a low sand end corsl islsng of approximately
L350 acres {Freeaan, 1991: 331). It lg-situated at the northern end of a8
large reef bank (Fig. 3) which is sbaut €5 square miles or L1,322 scres
in area. The island, somswhat resembling a parallelogrem, is epproximately
2,000 yards long, north to gouth, and 1,100 yerds wide, being somewhat
wider to the north. Its elrcumference is sbout 3.23 statute miles,

=

The eastern beach is dominated by an exposed ledge of reef rock, with
smsll tidel pools, behind which a narrow, rocky besch rises for about ten
feet to the vegetated interior (Fig. 4), South of the rock ledge a low
curving beach extends to the southesstern corner (Fig. 5). This beach
riges sharply for sbout three to five Pest to the vegetated interiar,

At the edge of this beach, sbout 300 ¥erds south of the rao
the crosg=-gection of m log, probably s radwood,
roosting site by Blue-faced Bosbles (Fig. 6)

¢k ledge, is
that is much used ag =&

The beach widens (Fig. 7) as one moves toward the southeastern
corner where 8 large unvegetated cut, about 225 feet ascrass at its mauth,
extends Inland for a somewhat greater distanee. s Beginning just beyond
thig et ig g wide triangulsr ssndy besch, the point of whieh is the
soltheasternmost part of the island. To the north of the cut the terrasin
abave the beach iz falrly level | while to the south the terrain is com-
preed of rolling ssnd dunss densely covered with EBeaevola, The large cut

and s smaller one (Fig. 8) just to the southwest sf the dense gtand of
Scaevola and the sautheast and south beaches are the ar
dengest concentratisns of nesting
There ig

ess i which the
Elack-footed Albatrasses are found.
8 peven foot verticel drop from the vegetated interisr to the
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with most turtles). The carapace bearg thrfe strong longitudinal keels in the
hatehlings, and the plasiron four; the ifranfarginal pores are already evident.
The scutes are slightly imbricate at birtr’but become juxtaposed with growth.
An egg-tooth is present at hatching, and may persist for 40-50 dava. Partial
albinism (e.g.of the hind flippers and tail) is not unknown in hate hings, but
complete albinigm is usually associated wilth lethal head deformities {eapeci-
ally absent eyes and an asymmetrical, deformed mouth),

Chivez ef al.(1867) found that hatchlings of L. kempi emerge in the early
morning hours; 1664 hatehlings observed all emerged between the hours of

5.17 and T7.00 AM.; however in some cases some hatching had taken place in
the night before the nests were inspected.

The mechanism of emergence appears to be similay to that of other sea turtle
species. Une to three days before a nest erupts, the sand Immediately above
the egg cavity drops, 8o as to form a shallow depression in the surface. Emer-
gence ig normally 'explosive’—a substantial proportion of the hatchlings within

a nest emerging within a few minutes. Individual emergences, however, are
aleo frequently observed.

To date, hatchlings of L. kempi have not been raised to maturity under captive
conditions. However, this is mainly because hatchlings were unobtainable until
recent years, and even now can only be obtained from one beach in the world
at one time of the year. Half-grown and adult specimens adapt well to cap=
tivity, and have survived in publle aguaria for many years.

NATURAL AND HUMAN WASTAGE OF EGGS, HATCHLINGS AND ADULTS

As mentloned previously, coyotes (Canis latrans) are major predators on the
egps of Kemp®s ridley; single nests are almost always destroyed by coyotes
within 24 hours unless they are transfered to a protected hatchery, and a pro-
portion of those nests 1aid during arribadas are also destroyed by this preda-
tor. The ghose crab Ocypode allicens is a serious predator on both the ELEE
and emerged hatchlings. Until recent years man was a messive-seale preda=
tor on ridley eggs at Rancho Nuevo, but now this activity is illegal and has be-
come sporadic. Hatchling turtles on their way to the sea are molested by black
vultures or "zopilotes’ (Coragyps atvaius); according to Chivez ef al. these
birds are absent from the nesting area until mid-May and June, when the first
turtles start to hatch out. Hildebrand {1963) recorded two species of fish
(Cavanx kippos and Sciaenops ocellata) 18 definitely known to eat baby Kemp's
ridleys, and Chivez ef al.{1867) were informed by local villagers that one
specimen of Scisenops caught at Boca San Vicente had eleven newly-hatched
ridleya in its stomach.

Organized at-sea capture of ridleys is concentrated at two places: Cedar Key,
Florida, where the catch is made up almost entirely of immature turtles, and
Campeche, Mexico, where adult turtles are taken, along with larger numbers of
immature loggerheads (Caveifa caretia). However, the capture in these two
places 18 probably not as serious a drain on Kemp's ridley populations as accl-
dental capture in trawls and shrimp nets. These nets are usually pulled up at
guch infrequent intervals that the turtle has drowned by the time it reaches

the surface; and if it has not, it is usually dispatched without delay by the crews
of the fishing boats, since a sea turtle can do considerable damage to a net.
Some turtles are killed when they come ashore to nest in Tamaulipas, but this
is no longer legal, and only & few are killed this way each vear. Natural preda-
tion on adult Kemp's ridleys at sea has not been investigated, but judging by the
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proportion of mutilated and amputee individuals which come ashore to nest in
Tamaulipas, it is probable that many others are killed by the same predators
(presumably large sharks).

MIGRATIONS

Two programmes (those of Chives, 1968, and of Pritchard, hitherto
tmpuhllﬂhadi-b have demonstrated essentially the same fact: that ridleys, after
nesting at Rancho Nuevo, remain within the Gulf of Mexico, but move in com-
parable numbers north (mostly to Louisiana) and south (mostly to Campeche).
Chiivez recorded recoveries of 17 out of the 285 nesting females tagged by

him at Rancho Nueyo in 1986, Of these, one was taken at Key West, Florida,

5 were caught off the Louisiana coast, § off the Texas coast, one near Alvarado,
Veracruz, one near Dos Bocas, Tabasco, and 6 from the coast of Campeche.
Eleven of these 17 specimens were caught in shrimp trawls, and four in shark
nets. Pritchard found that, of 80 nesting females tagged in May 1970, four were
caught off the Louisiana coast, one near the mouth of the Panueo River, Tamau-
Upas, and one north of Cindad del Carmen, Campeche. All recoveries Were
niade within 2 few miles of the shore, and it appears probable that the normal
migrations of this species do not involve any open-sea crossing, Chivez cal-
culated that the minimum average speeds of the two turtles which moved the
greatest distance in the shortest ime were 24.0 and 29.5 km per day,

Mature Kemp's ridleys have only been found within the Gulf of Mexico, but it
seems possible that newly-hatched ridleys embark on 2 several -year-long
trip that takes them well outside the limits of the Gulf. On the eastern cougt
of the Gulf of Mexico, mature ridleys are rarely caught, but moderate (though
currently diminishing) numbers of ridleys a few inches short of mature dimen-
slons are found there (Carr and Caldwell 1958), Ridleys are unknown from the
Bahamas. The specles is known from the Dry Tortugas and Key West (Carr
1842: 10), and on the Atlantic coast of Florida from Fernandina Beach, 8t.
Augustine, Cape Canaveral and Melbourne {Carr, 1955). Records are unac-
countably very scarce on the Atlantlc coast south of Melbourne, but there 1s a
sight record for Salerno (Carr 1942: 11).

From the coast of Georgia, ridleys have been recorded from Sapelo Island
(Martof 1963: T1}, from 1% miles off 5t. Simon's Island (AMNH 46781), and
from 'S.E.Georgla’ (De Sola and Abrams 1933: 11). There are no records

* from Bouth Carcolina, but from North Caroclina the apecies is known from Cape
Hatteras (Hay 1903: 184) and from Beaufort (Coker 1908; 57). From Virginia
there are records from Reedville (USNM £6814); from 5 miles south of Great
Wicomico Lighthouse (USNM 137573); and from Gloucester Point (Hardy 1962
218). From Maryland there are records from Parker's Creek (Hardy 1962:
217,218); from Camp Bay Breege, near Lushy, Calvert Co. (Hardy 1962: 218);
and from the mouth of Jones Falls, Baltimore Harbour (Hardy 1962: 218), The
species is known from Atlantic City, New Jersey (Hay 1908 184), and from the
following localities in New York: New York Harbour (AMNH 28863); Oyster
Beach, Nassau County, Long Island (AMNH 44867); Short Eweach, Jonea Inlet,
Jones Beach State Park, Nassau County, Long Island (AMNH 696804); West
Meadow Beach of Long Island Sound, near Setauket, Suffolk Co. (AMNH B3344);
Long Islard SBound (Babcock 1038: 46); Staten Island (AMNH B723); Lower New
York Bay (De Sola 1931: 135).

There is no diminution in records as we proceed further north, Dodpe {1944)
Hats seven records from the coast of Massachusetis, while Carr [(1857) men=
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TARIE 1.  NUMBER OF FISH CAUGHT (WITH IDENTIFTABLE GUT CONTENTS)
IN NWHITAS OF 11/16/78)
L -

Carangoides Carcharhinus Carcharhinus Galeocerdo

ajax amblyrhynchos galapagensls cuUvliar
Nihoa 0 4 (1) k(1) 5 (2)
Necker 0 L (2) 3 (1) 2 '£X)
FFS 5 (3) 3 (1) 3 (1) 26 (17)
Maro Reef 51 (26) 7 (&) 18 (7) Lk (3)
Lisianski 10 (6) 0 0 0
Pearl and Hermes 0 0 0 15 (10)

Reef

TOTAL 66 (35) 18 (8} 26 (10) 52 (33)

TABLE 2, PERCENT CCCURRENCE OF FOCD ITENS IN STOMACHS WITH IDENTIFIABLE
CONTENTS (ALL ISLANDS FOOLED) '

Carangoides ajax

Perciformes ' N=27
Scaridae =z 2
Priacanthus sp. N= 1

A80 ED. N= 1

Ostraciontidae = 3

Anguilliformes ) N= &

Decapoda M=1l2
Panulirus sp. b N= 1

i

Stomatopoda r N= 1

Cephalopoda N= ¥

Holothuroidea N= 1

0% 504 100% N=135



TARLE 2. (CONTINUED)

Carcharhinug galapagensis

Parciformes = ] :

Scarus sp. i 5
Chilomycterus affinis h -

&
1
1
REHEL Jpos _ e 2
Octopus sp. - M= 2
Porifera : | E i |

04

=L
L, 1
=]
34
=
=
=
W
=
i
[
L

Caleoperdo cuvier

Monachus schauinslandi -
|

Stenella longirostris g

Aves

Chelonia mydas

Osteichthyes

Seyvllaridae

|| I r| —

Panulirus sop.
Cephalopoda
N,
0% 1007

=]
Y

N=3

N=2

N=14
N=8
N=Q
N=8
N=8
N=1

N=33

(o |
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erencex: Carcharias longuerio, Jordan, D. 8.,
ilbert, C. T, Proc. U, 8. Nat, Mus., 5, 1852+

'-.jm;__fﬂriﬂﬂﬂ-‘ description, eolor; type locality:
- Muzatlan, Maxico: ]L:?pas, Noa, 28

28,350,

28,331, 26,451, 20,551, U. 5. National Museum).

Longuris, Jordan, D, 8 Proc,
8. Nat. Mus., 8, 1585 (1886) : 363 {check-list).

Mndmkyww ;. dordan, D. 8, & Gilhert,
5 R T i T Cowmim,, 2, 1882: 105
asatlan,* Mexico). Evermann, B, W, &
eikiner 0P, Proe, U. 8. Nat. Mus., 14, 1591
18020 130~ {referenoes: rins,  Mexioo),
dan," D8 .- Fi . 1805: 382
odordan, Ik B & Ever-
an, BEW. Fishes North and Middle Amerion,
1896:. 42 {description). Jordan, T, B,
vermans, B, 'W., Fishes North and Middle
erien, 3, 1808: 2745 (note on teeth nnd eise of
orsal).  Gilbert, C. H., & Starks, E, O,
ehed of Panama Hav, 1904 12 {6 epecimens

Arom Panama: note an m?ﬂﬂ!}ns and teesth}
20 -{run%e; Pannma and Gulf of ELuJ:'n:.rnia}t
.‘ LIZH L] s

The Flagiostomis, 1873: 114 (short,
v n{Ey deseription, oolor; rangel. Meek, B,
i d’du'a.nd, B. Fa.. Marine Fighes of Puna-

vma, 1, 1823: 52, Plate 2, fig. 1 (short BV,
- deseription, color, fipure, comperison with types,

claspers; Panama fish market, 525 and T00 mm.
makes).  Breder, C. M., Jr., Bull. Binpham
Chosanogr, Coll, 2 (1), 1928 3 (epesimen from
unknown loeality). Seals, A Allan Howcock
Pacific Ezpeditions, 9 {13, 1940: 1 (450 mm.
epecimen, Tangols-Tangola, Mexdes),

Galeocerdo Miller & Henle, 1838,

Goleocerdn arcticus (Faler).
Tiper Bhark.

Teoct-fiprars 23,

Range: Tropical end temperate eeas, north
to V. In the eastern coestal Pacific

morth to San Diege.  (Mexico: Gulf of Celifornia,

~Mazatlan, T

cants Inez Bay, Conespeion Hay, Gusymas,
la-Tangea; Guatemals: Sap
; Coeta Rien: Golfito: Panama:
Peari Islande; Clarion Island;

d: 8 Islamd; Galipapos
iJ:Nﬂlhnr:rugh,ﬂlmaﬂe.am[ﬁu:rfa:ﬁ;

Fisld Choraciers: A large, heavy shark with

" blunt bead; candal fin Iarge with very long upper

lobe, and well-developed lntera]l kesl: at hase;

- desth alike in both jaws, semicireular, with s

desp notch and coarsely serrated edges, the tips
turned obliquely outward. (Illwstration after
Norman, 1937}

Calor: Dark gray above, white below; numer-
ous Bluck, rectangular spots dn body nod fins
usually forming vertical bars, becoming round
On Upper e lobe. This pattern is lost on
older individuale. Iris greenish-bromn,

Size: Fesches u length of at lesst 20 fest
(Reeord of 30 feet unconfirmed),

Weights A shark of 1025 mm. (5 feet, 4 inches)
weighed 137 pounds; 1, 3,073 mm. (10 fect, 1
inch) 366 pounds (liver 07 Ibs, 2655 of whole):
1, 3,200 mm. (10 feet, G inches) 503 pounds: I,
580 mm., (12 fest, 9 inches) 730 pouinds (liver
188 Ibs., 24% of whole),

Local Distritution; Well offshore and in hays
of only four fathoms depth.

Abundance: Tiger sharks are fairly common
throughout the srea under consideration,

Food: Almost any invertelrate or vertehrats
|of sufficient size may find & rp]u.nn in the diet of
thiz shark, Our list is as follows: garbage (3
etomachs), octopus (400 mm.), Heterodontus
i (375 mm.), eting raye (7 in 3 etomachs,
our of them Crebally halfers), Cyrmnasarda
eiletleraln (400 mm.), Myeteroperca Jordarni (G
. ), Diodon holocentlas (200 mm.), O,
fng =p. (150 min), Tguana iguana {1,371 mm, ],
Chelone mydas, full of egrs (760 mm.}, feathers
] Et::rmnr?m}, 2 Clarion shenrwaters, Pl
aimiculeriz; and Galdpagns sea-Hon pup, (herig
et
Pargsiies: Two copepods taken from near the
Eills, Panderue sodyra Dana and Rocinele. erics.

Study Material: Definite notes were made on
11 tiger sharks, and several other individuals
were geen.  All were hooked from the deek of
veseels.  Mexico: Banta Inex Bay, 1 [24,804),
1625 mrn, Apsil 9, 1936; Santa” Ines Bay, 1,
1,422 mm,, April 9, 1934; Coneepeion Bay, 1,
LE2h mm., April 18, 1986: Clarion Island 1,
o 1400 mm., May 11, 1036: Clarion Island. 1
(25,856), 3,888 mm., May 13, 1836; Tangola-
Tangols Bay, 1 (26,051), 3,073 mm., Deec. 10,
1837; Goata Riea: Golfito, 1 (26,184), 3,200 mm.
March B, 1938; Panuma: Pear] Tslands, 1, 1,853
mm,, Juna 27, 1933; Galip Ielands: Tagus
Cove, Albermarle Teland, 1 61500, 2,133 mm.,
June 7, 1925; Guy Fawkes I des, 1, “18 ar 20
teat,” March 31, 1023, “saen to kill and devour
& sea-lion pup”'; Cocos Istand: 1, “15 to 18 feet,"
May 1T, 1925.

References: Sounlis icus, Faber, ., Figche
Tstands, 1620: 17 (Torland and neighbaring seas).

traleocerds tigrinue, Jordan, D. 8., & Gilbert,
I, Budl, IF?E Figh Comm,, 2, 1882 (1853):
112 {Han Jose de Gustemals), Gillserf, C. H,,
Bull. 7. 8. Fish Commn, 2, 1882 (I1883): 106
irl:l'umtlan, Mexicn), Pejl-up.ﬁu, J., Bull, Mus,

iaf, Nal, Poris, 7, 1901: 161, 166 (Culf of
California, danger to man), Snodgruss, R. E,,
& Heller, E., Proc. Wash. Acad., 6, 1905 343
(Albemarle snd Narborough Tslands, Galipagos

= o '*?-'-:_—;.-? A e
-ﬁf-'l""f:j“-r’f Lt L e 'I;’.’-w;

:
] R  [  Sat  wl bab  ea ;
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Islands). Fowler, H. W., Proc. Acad, Nof, St
Phila,, 60, 1008; 61 (jaws from Gu%}'mu.
Mexico), Beehe, W., “Galapagos: orid’a
End,” New York, 1924: 201, 434 {Guy Fawkes
Tslands, Galipagos; eating sea-lion pup). :

Goleocerds maculabus, Jordan, T &, & Boll-
man, C. H., Proc. U, 8. Nob. Mus,, 12, 1800; 178
[Panami}.

Galescerdy arctiows, heek, 8. E., & Hildebrand,
8. F., Marine Fishes of Panama, 1, 1923: BG
{omee taken on the Pacific Coast by the Abha-
iroag), Besbe, W., “The Arcturus Adwven i
Wew York, 1026: 247, 435 (Coeos }.
Breder, C. M., Jr,, Bull. Bi (heaare, Coll.,
2 (1), 1928: 8 [5£e-:lm='& from unknown loeality).
Gehmitt, W. . Annotated List of Fishes,
Prasidential Cruise, 1958, privately printed, 1035:
;sl{wf?hu; Coeos, Ulipperton, and Galipsgos

anda).

Galeorhinus Blainville, 1816

We have no material refarable to this genus,
Tt i3 evident from the confused literature Lthat
careful study should be made of the relation-
ships of the northern Goleorhinis myoplerus ol of
the specimens reported from Fera and Chile ns
syoplerus,® goleus® molinea and  ckileneie™
Fowler®® pluces all of thess records nnder the
nama galiiis.

Apparently there are no recorda of the geous
from the tropical eestern Pueifie, beyond fhas
from Cedros [sland and Peru, the northern and
southern boundaries respectively, of our PO,

Family BPHYRNIDAE.

Sphyrna Rafinesque, 1510,
Hammerhead and Shovelhead Sharks.
Ky to u;upina.l apstarn Pacifia species ™
1a. Beeond dorssl fin with & long tenior lobe,

which when lifted , will reach nbouk
torine ma high as the fin; snterior margio of the

1b. Second dorsal fin with & short £ lobe,
which when Lifted upwand, will reach abous

a3 high as the fo. -
25, Front margin of the hesd between the nasal
apertares lobed, the [ront margin nak
forming & GONUDUOLS CUrvE.

L —

15I;?W 5 Teadelims, L. 5. Nak Befus, Bl 9I5:
% Fomier, Prog. 48 Foo Sel Comgr,  Jovs 1990, 2

1 = i
5 ||= ilippl, Asn, Lindesrs. Chile, V1. 15572 543, Flate 4,

B Fores, Erbatios sobrs olgunos escualos do Is oO§t
da % e 4

s Fowler, 1. €., $6(0.
11.:|l1r|.l .!phr:lfh 0 Phiftipd from Chile aod

i m
nok mﬁm

|m one collection of 5o amil Fudes 89 go qEall thil wa
by mida o aliba o dpteromns Whother pRAbET
Facific upﬁﬂ ahould ba comudored as rhchd, 0
penas L inillenteid in many of the litteead tropled
engtern Fuelfio sharka.

[EXVI: 13

3a. Hend hammer-sh : ooitlo-narial expanse
irregularly quadrangular, almosk axnetly
transverse in old adults; testh E?E‘;
&b, Hend not definitely hunmpmer-shsped : oculos
parial space irregulnrly oval; testh
slender, nob BEITHEE. .. ooioronn s HRE ]
Eb-Emmmnr_gmniLhzhudbutweenthnmlk E |

E.[Jﬂ:lutﬂm‘ilubﬁi, the frant margin form- -

m,Ern. conlinus curve,

4, Teeth with low cusps, the cuips pro-
gressively smaller towards the sogles
of the jaws, entirely absenk on one or
two rows in the jaw and on four
or five Fows mh:]!dh?umj::? hesd

spades s len AOUE

+o month 1.5 to 170 1n the intarnasal
IBLATIER . - ccannrasicmraras ml:-fu'hhu

db. All testh with cuspa; senku-narisl space :
broadly oval; langth of snout to mouth -
2.2in internmsal [ IR media

Sphyrna sygeens (Linmumss).
Crue, Pes Martillo

/D‘*\ i
Teut-figurs 242, .

fange: Tropieal and temperate seas; known in »
the eastern t:n%ianl Pacific from southern Cali- e
fornia, Mexies, Panams, Pern and the Galipagoa L
Talands. (Mexieo: San Luess Bay, Mazatlan,; -
Guayrmas; Ponama: Panama; Peru: Lobas de -
Tierra, Callan; Galipagos Tslands).

Field Characlers: A large shark with head
expanded Iaterally, hammershaped; anterior
edge of head befween nostrila tI:m:::-lﬁ{:Ed: a line o
ponnacting the centers of the syes passes thmulgh aE
the month: diameter of aye greater than antenor
extension of head immediately in fronk ol eym
posterior lobe of second dorsal fin, when lifted -
! reaches twioe as high as the fin. (Is- -
tration from specimen 23,54%9; 1,080 . ;

Gize: Girows to 17 to 20 feet and a weight of
1,500 pounds. ) :

Material: 1 wpecimen. Mexico: San
Lugas A Lower Californis, 1°(23,548), 1,080
mm.,h{ayﬁ.lgﬂﬁ,hmmai P =T

References: Squalut sypasnd, Linnaeus, Sysb. =
Nat., od. X, 1758: 234. (origl deseriptingn;
Furope, America). ¥

Sphyrna pygaena, Jordaz, D. 8. & Gilbert, T
H., Bull. II. 8. Fish Comm., 2, 1882 IWﬁ'
lan). Jordan, D. 8., & Gilbert, G HE .87,
Fiah Coman., 2, 1852: 109 (Panama). - Evermann, -

R o ing, O, P, Pros. U, 5. Not Mty &8

14, 1801 (1802): 131 }2!-’5; foot specimen from = OSSR
CGuaymas, ordan, D

Mexicn). . B Flsbes of & =

o
AR
i
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Anglers Get Bigger
Piece of Action

[0 Sport fishermen stand to
win & considerable victory if
the latest proposed king
mackaral allocations are ap-
praved. Thase recommenda-
tions give recreational fisher-
men 25 million pounds of the
propased 37-million-pound
annual King-mackaral catch.
Actording to South Carolina
biologist Charles. J, Moore,
these recommendations
would apply to the entire Gulf
and south Atlantic area.

Oce that limit is
reached, no mare kings could
be caught for the rest of that
seazan,” Moora said,

The recommendations were
proposed jointly by the Gulf
and south Atlaptic fighery
managemant councils aftar
detarmining that king macks
aral are a high priorty spa-
cigs bacause they are saught
by both sport and commercial
fisharmen.

Other proposed regulations
for king mackersl include a
regtriction on selling fish less
than 25 inches in length and
warlous rastrictions on com-
mercial fishing gear.

MEWS MEWS MEWLS MEWS MHEWS HEWS HEWS HEWS HEWS MEWS MEWS MEWS

DIGGERS BELOCHK BELOOD AND SAND WORM CONSERVATION
| ® The Maring Worm Consercation Commit-

ten, which offered the only viable solution to
the dwindling supplies of biocd worms and
sandwarms, has been destroved by the oppo-
sitlon of 30 fieensed worm diggers. The result
is that coastal fishermen mey be faced with
lemited worm supplies and higher prices this
BEES0R.

The Marine Worm Conservation Committes
and the Maine Department of Marine Re-
sources proposed conservation efforts aimed
at providing for long-term gains for the worm

these popular balts, The consarvation efforts
considered would have eliminated Sunday
digging and established a siza limit on worms,
if the decline in worms continuad.

But the conservation measures, becauss
they may have created short-term hardships,
wara opposed by a highly wvocal minority of 30
out of 1,200 licansad diggers in Maine, |1t was
this opposition that brought about the demise |
of the committes. Minety percent of all blood |
worms and sandwarms come fram Maine, The |
supply there has been dropping at an alarm- i

diggers a5 well as for the fishermen using

ing rate since 1973,

Will Import Ban
Save Totuava?

[ The Totuava, long &s-
tearmed for its eating quali-
ties, no longer can be brought
Into the United States

o Mexico, The National
Marine Fisheries Service
{MMF5) recently imposed the
import ban to protect the To-
fwava's dwindling numbars.,
The fish was once abundant
in the middle and upper re-
glons of the Sea of Cortez,

The Totuava can weigh up
to 200 pounds and |5 the larg:
est mamber of the drum
family. The Mexican govern-
mant began protecting the
spacies in 1975, but this
falled to halt illegal imports
into the U.5, The fish recently
cost more per pound than F-
let mignon.

Binlogists note that the To-
tuava's spring spawning run
into the Colorado River last
year was virlually nonexis-
tant, prompting some to fear
tfor thedr sundval. *“'They're in
tough shape,” noted Dr, Wil-
fliam Aron, conservation direc-
tor for MMFS.—Basry M. Fitz-
patrick.

JUNE 1979

Ocenn Litfering And Shark Attacks: Carelecaly dis-
carded pockoging straps in our oeeens could foree some
sharks to attack humane for food, sugeest binlogists af Wole
Marire Labs in Sarasots, Florida,

The shorks are gelling snared by the circular straps used
to bind bores of fisk commercially. Discorded at seq, these
hrightly colored, non-bodegradable strape alirael feeding
sharks. The sharks come in kead first fo investigate, then
get noosed by the glass-fiber siraps {eee demeingl,

Three “snared” sharks fe Bull, Tiger, ond o Dusky)
were caught off Berasota, Floride, in 1575, Two more

anored Theeky sharks were recenily foken off Pensscola,

e cought, g shark gquickly grows néo s strag, which
leads fo fin domoge, thue restricting its ability to suemt,
msnewer, avd hunt for foed. 4 shark handicopped in thia
manner must wlier s feeding habits to surries. All snored
spacimens examined showed signs of malnuinition, A shark
i thix comdition, sey bislogists, may be less inkilited abons
atbaeking o swimming man for food ~Lavrent E. Beawcaps.
A Wit-ponnd broadbill swordiieh, cought recently 80 miles
off Charleston, South Coroeling, hed a plestic ring from o
six-pack conbeiner nearly imbedded around the bose of e
bill. The plostic ring showed no signe of wear, but judging
from the daomoged tissue around the three-foot bill, it had
teen an the fish for morths, perhaps veary, Six-pack rings
have already been found around the necks of ducks, geese,

sen gulls and around bodies of frout.—Ed.) .

Commercial Fishermen Make “Hotspot'" Map

O It's mot often that a com-  ect wlil help commercial fish-
mereial fishing project prom-  armen aveid henging up thalr
Ises something of value to nets, And since undenvater
spartfishermen. That's tha abstructions provide food
case, though, in Lowisiana. and cover for small fizh that
The alm of a project there attract large gamefish, the
is to pinpoint places along maps will also show sport
the coast whers com- anglers new places to fish.
mercial fisharmen hawe lost For datalls write Louisiana
or damaged nets dus 1o un- Fisharies Federation, 999
derwater abstructions, Morth Sth Sireat, Suite 425,
Maps produced by the proj:  Baton Rouge, LA FOB02.

=

Aussie Marlin: Black
And Blue Fighters

[ Australia’s Great Barrier
Reef is ranowned for huge
black marlkin. Hundreds of
blacks in the 1,000-pound
class have been caught by vis-
iting anglers. Mow, local
charier captains are trying fo
develop a blue-marlin fishery.
Etatisties compiled by the Jap-
anese long-lining fleet reveal
that blue marlin may ke mora
plentiful than blacks alang
the Reef, Savaral blues waigh-
ing from 300t 600 pounds
have already been boated,

but larger fish have basn
sighted, prompting some ab-
servars to conclude that blue-
marlin fishing may one day ri-
wal the black-marlin angling.
The world-record biack marlin
stands at 1,560 pounds, and
the largest blue ever recorded

on rod and real weighed
1,808 pounds.

Imterestingly, the season
for blacks runs from August
through Movember, Blues are
abundant fram February
through May.—Barry M. Fitz-
patrick,
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forms and the Emperor Penguin), puffinoss
[sometimes kills large numbers of shearwaters
and 8 lound in Shags), botulism (which killed
2000 Herring Gulls in northeas: Britin in
June 1975), influenza {the virus has been dis-
covered in the Wedge-tailed Sheaswater and
anti-bodies in Leser Noddies), Newcastle dis-
ease (Gannet and Shag), aspergillosis {African
CGannet), salmonellosia, ete, Infestation with
virious internal and external parasites is com-
mon, Seabirds harbour nematodes, tapeworms,
acanthocephalid worms, flukes, mites, ticks,
lice, fieas and Hat fies. Debilitated Shigs arc
subjeat to heavy infestation with mites beneath
e skin, But all of these ane probably unimpor-
tant in well-fed hirds, as in animals in grneral,
A porcupine, fic and fat, was Tound to have ™0
per cent of its weight made up of peworms!

Man is undoubtedly the main disaster so far
a3 many seabirds are concerned. His activities
are food for another chapter, buat it may be
mentionied here that his waste oil is a major
hazard, especially for auks, whilst his nets ke
an estimated 20000 auks in Galway Bay
{Ircland) alone, each year, and the anoual ol
of Brunnich’s Guillemots taken by drift nets off
Greenland is around 0.5 million, mvny ol whicl
have dependent voung; aliogether, an esgi-
mated 1.5 million guillemeots die at man’s hand
each year. This is more than the population can
withstand. Shooting or trapping can be an im-
portant cause of death in some scabivds. Ten per
cent of Farne Island Shags recovered, had been
shit; most of the Bluck-lirowed andd Cirey-
headed Albatrosses recovered had been eap-
tured or killed by fishing boats, 21 per cent of
Caspian Terms recovered in the Grean Lakes
arca had been shot, whilst of recoveries made
beyand the southern United States 57 per comt
had been shor!

Even within a species, the causes ol mortality
differ according toaren. Razorbills, for example,
tend to be shot in Scandinavia, Biscay and the
Mediterranean but not in British waters; south
coast birds tend to get oiled but this s not an
important cise of death in Sciandinavia, Biscay
or the Mediterranean, and so o, [|1:-x|;||-|'i.;-|3|_-.g-
:i-'i-““t“..l Wi']] m(l']'lil.i.il.'!r 1M I|[||!|' [JLI’“UH]t slarva-
ton but through shooting; first year birds of
moast, i mot z&ll, :pl-q‘.in-s are more vulnerahie,

Natural predation necouns for omly o sl
[raction of toral deaths. Skuas are formidahle
prodators and, toge ther with Gian Petrels, take
their toll of Antarctic seabirde, The nests of

A o\eu

skuas on Bird Island (South Georgia) were
littered with remains of Antarctic Prions and
diving-petrels and these predators were esti-
mated o account for 10000 priens cach year,
They are caught on the ground, where they are
vulnerable. The big gulls will take auks, shear-
wiilers, ei., E("H.-l':lﬁ':'.s. could have heen xigniﬁ_
cant predators, locally, when they were more
numerous, OF 144 prey items taken by sea-
eagles in Norway, 62 were adult Shags. Pere-
grines take Craveri's Murrelets in the Gulf of
California, some Sooty Terns on  the Diry
Tortugus, some Kittiwakes and auks off Britich
cliffs.

Large fish take seabirds, but it is impossible 1o
judge how many, Cod and angler fish take o few
shags and Cormorants and sharks may be sg-

ificant predators in tropical witers, One 5
%n:-m- Grey Shark had thirteen juvenile Layvsan
Albsatrusses in its stomach plus feathers belong-
ing tn many more, Among mammabs, sea-lans
tuke 4 few Guanays and a whale stranded near
the Farne Islands hoad seven Shags in s
stomach. Grey Seals may take a few hirds, but
there s o northern e miaphiere cejiaivilent off
the Leopard Seal, These are serious prechitors of
peiguing against which they have evolved
severnl Behaviaurnl plows, Bernord Stoarhouse
gives a memaorhle description of King and
Lienten Penguing” reictions to scals. Aler wisl-
ing in a croendile through the wssock grass, the
Brireds lrm a jostling mob at a Gvoured place of
entry into the sea, “the leading hirds stiymud i
with tocs in the water, the rest surging genily
fream bchind”. The sudden appraranee of a dark
nead in the surf sends them scuttling back wp
the beach. They may wander bick and forty for
an howr, Often, after i birds have entered the
witler, they panic, and leap ashore again. The
sound of clapping, like a lipper smacking the
waler, is a signal to which they respond like
magie. Mevertheles, despite v dnbauili T
responaca, ome worker, at least, concludes that
Leopard  Seals have a negligible effect on
proguins Intmduced animals s much more
serius enemics of scabivds than *natural’ mam-
mialian predioors, of which there wne very few,
Crecasionally they are disustoous pests on islamds
unboriuie criaugh v Becorawe jnliesed i,
directly and indirectly, man's influence on sea-
trireds is Dargely Lideful o execeded, in IELL R
tude, omly by the long, slow changes in climnee
and oceanography thar have shuped seabirds
thiresghesin evolitiomary fimae,
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Fishes of Hawaii, Johnston Island,
and Wake Island

iy

Hemry W, Fowoir
Sl

Sramiry O HaLr

The collections reported in this paper were taken during the spring and
stimmer of 1923 at the islands of the Hawaiian group west of Kavai em-
bracing Nihoa, Necker, French Frigate Shoals, Gardner, Layvsan, Lisiansky,
Pearl and Hermes Reei, Midway and Ocean islands, and at Johnston and
Wake islands to the southwest. They were obtained by Mr. Ball and Major
Chapman (Cirant with the aid of other members of the party.?

More time was spent at Laysan than elsewhere, and there an attempt
wis made to obtam a complete 2et of fishes, M the species seen in a
month’s effort four-hfths are represented in the collections. In four days
at Lisiansky, the next island westward, a few were seen which had not been
noted at Laysan. Having then the services of John Baker, a Flawaiian
fishermen, two parrot fishes seen but not obfained at Laysan were added
to the collection. The only species seen at Lisiansky hut not caunght, wis
a yellow one with oblique dark bands. The observer, Major Chapman Grant,
believes it to have been Cheifodactylus wittatos Garrett,

Laysan is hut poorly protected, the fringing reef DLeing frequently inter-
rupied a0 as ooallow the heavy swells 1o potiand the reef and shore whenever
the wind is fresh. No doubt this accounts for the pascity of small reef
species.  The water glass failed to reveal these forms swimming about the
eoral heads, and even breaking up the coral yielded almost nothing bt
crustaceans and worns

At Listamsky, o reel two or three miles off shore protects o large area
hetween it and the sandy island. The fsland bas few of the sandstone ledges
along ghore, stch as were found at Laysan. Its sandy margins and bays
supported myriads of a relatively small number of species. Whereas at
Laysan net over ffty mullet were seen and fewer Weomyxus, one small

Uregaey, F. T, Tegort of the Divector for 1992: B, P Mistep Bus Bull I, pp. 1924, 1934
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school of Polydactylus and 5 few thousand Kuhlia, these species were
represented at Lisiansky by millions.  Shoals of Mugil and Polydactylus
several square rods in extens were often seen. (OF these the E[erimens
listed here arve preserved in the Bishop Museum, and a set of the duplicates
has been sent to the Academy of Natural Scietces of Philadelphia, The
color notes, unless otherwise stated are from the specimens in aleohol.

The greater numher of species listed constitute new Incality records,
while four are new species and two are new penera.  We have previeusly
described one new penus as the type of a new family, also a new S]ecies
of 2 genus new o Cleeania, Equally important is the rediscovery of the
litthe known Bleakeria llis®

EULAMIIDAE

Galeocerdo arcticus { Fabery,

Toath picked up on beach of east shore of Laysan Island, May 5, entire
jaw from specimen caught at Nibon, May 24 About six in two months
cavght at Laysan and Nihoa, probably others by sailors at night, Several
also caught at Lisiansky amd Gardner islands, Mot previowsly  recorded
from these islands,

Eulamia commersonii (Blainwille)

Common at all islands west of Kauai, One from Laysan 101 mm.
long, where always found outside reef. Eight young were taken from a
female 2440 mm long at Niloa, May 24. Of these one examined measured
487 mm, Pieces of jaws and teeth from an example taken at Cardner
Istand prohahbly this species.  One from Wake Tsland. 405 min,

GALEORHINIDAFR

Triaencdon obesus [ Rippell ),

Two from Laysan 1035 and 1488 mm. Tong, taken in April.  Commaon
at Laysan, Lisiansky, and Wake, many always in pools and channels of
the shore reef, Not met with at Gardner or Nihoa which lack reef, An
interesting addition o the Hawaiian ichthyfauna.  Easily known by its
obtuse snout and white tipped dorsals and caudal, In the hondred or more
specimens seen, the size was remarkiably uniform. The varlation was nat
more than 20 em. Not a single voung one was seen. A striking associa-

? Powler, T W., anid Rall, £ ¢, Dewriptlons of mew Rabes obtuinesd by ghe Tanager Expe

diliem of igay ba the Pacific liliods west of Hawaii:  Aead Hat. Sc, Phila., Proc. wnl uE,
P rgeary, fnag
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WHITE SHARK PREDATION ON PINNIFEDS
1M CALIFORNIA COASTAL WATERS

White harks, Corcharmdon curehariog prey on
various fishes, sea turtles, whales, dolphins, and
on severil species of pinnipeds (Allen 1880; Elli-
ot 1RR1: MeCormick and Allen 1963; Davies 1964;
Nishiwaki 1872 Ellis 1976; Ainley et al. 1981,
MeCosker 19811 Data on pinnipeds preyed upon
by sharks in California waters are meager and
many aspects of the predator-prey relationship
are unknown,

Four types of evidence indicate that sharks
prey on pinnipeds: 1) Pinniped remains in the
stomachs of dead sharks, 2) observation of seals
with injuries inflicted by large sharks, 31 olsar-
vation of shark attacks on seals, and 1) the pres-
ence of sharks near seal rookeries at & time when
seals are present. We report evidence of the first
two kinds regarding shark predation on north-
ern elephant seals, Mirowngpe angiestirostris, and
harbor seals, Phoca effaling.

Methaoils

Five white sharks caught in southern Califor-
nia waters in 1975 and 1976 and two white
gharks that washed ashore in central California
in 1977 and 1978 were examined, The fresh dead
gharks were weighed, mepsured, and their sex
determined. Stomachs were dissected out and
contents identified, and in some cases, weighed
and measured (Table 1).

From 1968 to 1980, shark-bitten elephant seals
on Afo Muevo Tgland and the adjacent Afio
Mueve Mainland in central California were

counted, photopraphed, and identified individu-
ally, and their behavior was monitored. This was
accomplished during daily censuses conducted
epch Lresding sesson from December to mid-
March and during weekly censuses condueted
during the remainder of the year. Only seals with
fresh wounds judged by their pink or bDlosdy
appearinee to be less than a few days old were in-
cluded in the sample. This gives us confidence
that our subjects were injured near the study
aren, We did not census animals with old scars or
heabed injuries. whose origing were difficultl to
ascertain, Shark injuries were differentiated
from olher wounds, cauged by boat propellers or
intraspecific fighting, by their oval shape and
the jugsed serrations caused by the predator's
gharp teeth, Both slight and seriows wounds were
ineluded, Slight wounds consisted of superficial
tooth punclures or serapes across the skin; seri-
ous wiinds involved deep bites and tears. Beri-
ously wounded seals had large flaps of flesh
exposed or chunks of Mesh missing. The di-
menskon of bites was measured on a few dead
seals,

We marked and followed 11 females who sus-
tpined moderate to severs shark wounds when
pregnant just before arrviving on the island to
give birth. Their pups were marked at birth and
the pair was obzerved until the filial relationship
ended. Northern elephant senl females give birth
within & weelt after arriving on the rookery. A
fomale nurses her pup daily Tor about 4 wk before
weaning it and returning to sea (Le Boeuf ot al.
1972).

A similar search for shark-bitten harbor seals,
which breed at Afio Nucvs Island and numerous

TAELE b—Stnmach contents of white sharks colleeted off the Californin coast from 195 i 1070, Bpecimens
15 wepe colleeted by Hes Wield of Ban Diegn, o, 6 by K. Shaug aml M. Risdmaom, and ne T by am &0y oas,
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other locations along the California Const, was
nol condueted,

Resulis

Table 1 summarizes data oliained from the
stomachs of seven great while sharks examined
shortly after they washed ashore dead or were
captured at ses, Four points are worth noting:

1) Bix stomachs contained seal remains, threa of
harbor seals and two of northern elephant
geals,

2] Large prey was consumed. On the basis of
tooth annuli and head and proboscis size,
we estimate that specimen no, 6(Fig. 1) con-
tained the remains of 4 male elephant seal,
4 to & y¥r old. Intact, thiz seal would have
measured approximately 3 m in length and
weighed 450 to 630 kg,

4) The dimensions of the barely digested mate-
rial in four of the shark stomachs indicate
that the prey had been consumed in larpe

pieces. For example, the stomach of one S
cimen contained the entire head, unmarred
and severed cleanly at the neck. Both hind-
Mippers and the tail were covered with hair
and still atiached to & segment of the sae-
rurn. Also ineluded were both foreflippers,
one ettached to a large piece of flesh con-
taining the shoulder, & large portion of the
midsection including six vertebrae, and
several pieces of flesh and fur in various
stayres of decomposition. The elephant seal
material weighed about 225 kyr,
4} Six of the seven sharks were fernales,

The majority of the shark-injured elephant
seals were observed during the wintar breeding
season. Only two recently bitten animals were
observed on Afio Nuevo Teland in spring, despite
the larger number of animals present ab this
time compared with the breeding season [ La
Boeuf and Bonnell 1980),

Fewer than three victims per breeding seazon
were observed from 1062 to 1976, From 1976 to

Fizre 1.— A moriband great white sk {Specimen N & in Table 1) thas wazhed ashore mear Afa Muew Polsi ahortly afier
having duisumed approximataly see-thipd of o young male porthern #lephant soul,
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1080, 44 elephant seals with shark-inflicted in-
juries were observed (Table 2). Most of the ele-
phant seqls bearing recent shark wounds were
adults. Males incurred the highest injury rate.
Even the largest adult bullz, mepsuring more
than 4.9 m and weighing between 1D and
2,700 kg were observed with shark bites (zee Fig-
ure 21}, This may be doe to the male habit of
gpending mare time in the water near the rook-
ery during the breeding seazson than fomales,

Tanue: ¥, —8Bhark-bitken poethorn elephant seals
abserved on Aho Noove Bland and the Ao Nome
Muinlang,

P —

Foar mpiey lesriateis milan Pups Tl
1978 a a
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1878 1 T ] w
1070 3 1 i i
1080 1a L] 17
Tatal Eud 15 H I dd

Shark bites were located on diverse arcas of
the body but rarely on the head (Fig. 2). Possibly,
frontal attacks were less suceessful or head bit-
ten seals simply did not survive the epeounter, In
many cases, large piecesof blubbher were misging
or hung leosely from the animal, Some seals losta
foreflipper or hindflipper and in one caze most of
the probozeis. Some animals were bitten seversl
times.

The majority of injured seals survived and re-
cuperated rapidly, Infected wounds were rarely
ehserved, Only three elephant seals died on the
island or on the mainland following shark injury,
In September 1976, an 84-mo-old female was
found dead with numerous deep lacerations and
teeth marks covering her body, In December
1977, a 1-wk-old pup washed up with its entire
sacral region ampuotated just below the umbili-
cus. In February 1978, a large 7-yr-old male died
on the island's main breeding beach from mas-
sive shark wounds incurred within the previous
24 h. The maost serious wounds consisted of two
large oval chinks of flesh mizsing from the left
gide of the thoracic region (Fig. 2e). The bites
measured 61 and 69 cm wide, 61 om high, and 30
em doep. No bite penetrated the body cavity al-
though some musele was removed and o rib was
parily exposed.

Most female elephant seals bitten by sharks
shortly before giving birth failed to wean their
pups successfully, One female gave birth to a
stillborn and returned to sea immediately. Seven

fomales either abandoned their pups shortly
after parfurition or they were unable to care for
them adequately. Four of these pups died: the
eventual atatus of the other three pups could not
be determined. The three females who were sue-
cessful in weaning their pups appeared to have
sustained the least serious injuries. All injured
females remained in the harern for a much shart-
er period than normal. No injured female was
abserved to copulate, as uninjured femnales do,
just before returning to seq, Thus, most injured
fernales not only failed to produce a pup during
the year of injury, but if they failed to eopulate,
they did not reproduce in the subsequent year as
wall.

Dhiscussion

The data on stomach contentz of white sharks
presented in thiz paper 5 conclusive evidence
that thiz shark preys on slephant seals and har-
bor seals in southern and central California wa-
Lers,

We hypothesize that shark-inflicted injuries to
noFthern elephant seals at Afo Mueve were
caused primarily by while sharks. This hypothe-
g1z 5 supporied by

1} Data from a white shark that washed ashore
at Afio Nuevo Bay whose stomach contained
the remaing of an elephant seal (Table 2),

2) Observation of white sharks in the ares.
Twice during the summer of 1970 sea) re-
senrchers saw white sharks measuring
about 4.5 m from a dinghy 100 m south of
the island. Party boat operators and fisher-
men reported seeing white sharks in this
ared several times during the last decade,
Anplers repart that white sharks oceasion-
ally attack large lingeod, Ophidon elonga-
bies, when they are caught on hook and line:
the sharks surface and circle boats, eape-
cinlly when fishing stops (Miller and Col-
lier 19800,

3} An obeerved white shark attack of & northern
clephant zeal near Afo Nueve Island. This
oeeurred on 1 Pebruary 1981,

4) The large size of shark bites. This indicates
that they were caused by large sharks.
White sharks may also be responsible for
injuries to elephant seals on other rookeries
in Californis (Ainley et al, 1981) and in
Mexico (Townsend 1885; B. Le Boeuf, pers.
abs. )
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Frting 2.—A wariety of sherk-infieted wiusds ohscrond oa elephant sealks and sea Hons al Afis Meevo, A cremed il shaped woend (ah
and mothprints (b on adull male elphant seals, & erescens bite on the dorskl pesterior of an sdalt feenale elephant sesl (o) and &
large imprint of hath saws o an sdult Femalg with o blind beft eye id). T larye ehunks of Tesh bittem off the left side of an adyle

mnle alophant seal wha subsequently diml from his wininds {alL

The results of this study support and augment
those of Alnley et al, (1981) on South Farallon
Island near San Francisco, Calif. They found
that white sharks were responsible for most of
the shark attacks observed on pinnipeds in the
waters surrounding the island during the period
September 1970 to February 1978, Northern ole-

B

A Uslifornin sen lion bearing a recently inflicted shark infary (1L

phant seals were attacked more frequently than
harbor seals and sea lions, and shark-hitten fi-
male elephant seals exhibited low reproductive
BUCCRES,

Shark attacks on elephant seals of Afio Nueve
Island and South Farallon Island {Ainlay et al,
1981) appear to be increasing, but more dita




based on eontinged monitaring. is necessary to
confirm thiz point. Periodic increases in shark
attacks of the magnitude found in these twa
studies may be related tosevers) passible fuctors:
The well-decumented increase in elephant seals
{Le Boeuf and Bannell 1980), an inerease inabun-
dance of sharks, or to one ora few relatively inept
predators at work. e
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1ML Perinatsl behavior of perihorn alephant seal fo-
males and their young.  Behavicar 43121168,
MoCiomaick, H., ANDT. ALLEN,
IS Ehadows in ke mea.  Chilion Books, Phiks. 415 g,
McCosker, J, B,
1981, Cireat white shark, Srelenee Bl 2(RE42-0]
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VERTICAL STRATIFICATION OF THREE
MNEARSHORE SOUTHERN CALIFORNIA
LARVAL FISHES (ENGRA LIS MORDAX,
GENYONEMUS LINEATUS, AND
SERIPHUS POLITIIS)

Langth measurements of larval fish are most fre-
quently used in deseribing life stages (Moser and
Ahlstrom 1974), and the subsequent develop-
rent of population estimates (Kumarand Adams
1377 Field and laboratory observations are
uged to eonstruct growth models of larval fishes,
which are useful in predicting rates of growth
unider various environmental conditions (Hunter
1376). When combined with observations of lar-
val abundance and distribution, length measure
ments ean be indicators of hoth larval and sdult
ecologry. Larval length-frequency data provide
information about sdult distribution and abup.
dance, spawning periodicity, food preferences,
and behavioral transitions that oeeur during de-
velopment (Gjpsaetor and Saetre 1974; Tanaka
1974)

Larval Ienmh~fn!qu~unty distributiong of threa
species of fish were determined in conjunetion
with a study of the effects of 5 power plant aff-
shore cooling water intake on Joeal nekton popu-
lations, The three species thosen [northern an-

FIRHERY BULLETIN: Vil 30 X0 4. Inig, Bas
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Anthomy Sudekum, Department of Zoolopy and Hawaii Cooperative Fishery Unit, University
of Hawaii

NOTES ON THE BIOLOGY AND FHEIHE HABITS OF CARAMX ICNORILIS AMD C. MELAMPYGUS IN
THE NORTHWESTERN HAWAIIAN ISLANDS

(Major Professor: Dr. James D. Farrish)

A preliminary analyeis was made of catch data, gut contents, and fesding relatiom-
ships of twe carangid fishes, Caranx ignobilis and Caranx melampygus, which were
collected in the Northwestern Hawaiian Islands. Both specles were found to be top
level carnivores, feeding principally on reef fish, though there were significant
differences in the relative importance of various prey items. BSex ratiocs, spawning

periods and the effect of transient predators on shallow water coral reef communities
are discusged.
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nir Ariyoshi and descendants of
Hawaiian AN, They all par-
ticipated in festivities culminat-
ing in the blessing of a royal cost
of arms plague on the [olani
Palace gate used exclusively by
the rayal famndly in the days of the
monarchy. The original plagus
WagE lorn out whem the last
Hawgilan monarch, Queen
Lilivokalani, was overthrown in
IB93, — CarMie Facos in
Homoluly,

Bullet-proof?
Just watch this!

Friends of Fiji, and of the Unized
Simes Embassy in Suva, will be
relieved to bear that the massive
crack in the bullet-proof glass
prodecting the ground floor re-
ceptiondst from terrorist aftack,
and which threatened fo become
one of the lesser wonders of the
Suva scene, i3 now no longer on
view. The panel has been
meplaced,

It should be moted, of courss.
that terrorists contimue o be gh-
sefil from the Suva environs and
that it was not a bullet tha
cracked the panel. Tt was, so we
ere rather relishly informed, the
bead of & large messenger whao,
rod noticing the glass, bobibed
forward the better o hear the
receplionist"s voice,

If this report is true Fiji may
unknowingly be in possession of
& singularly effective home-
Ertwm weapo.

Of Qutrigger
and Reef

Hardly an Awstralian, and sot 2 few
from the Pacific Islands, can pass
throwgh Homolulu without ealling at
ane of the Clutrigger chain of hooels,
It's an associstion which goes hack
many years, i ihe days when e
futher of the present owner, D
Richard Kelley, was rurming the
Edpewansr Horel,

As Dy Kolley sald recendly: **Crur
hedels Lave always been popular with
visitess from Down Under, and se
Wil fo kesp it that way, ™"

The Kelley organdsation has these-

ol fore appointed a mpecial executive

representative for Australin and New
Zealand, He iv Matt Larie, ane of the
test knowm of Australisn names in
the imtrmmational eravel indusiry,
br Lwrie was the first Hritksh
Commonwealth Pacific Airlines
manager resident in Fiji when tha
tastomic aleline rn its DO-6 servipes

ﬁﬁmﬂh?ﬁﬁnllﬂiu;.ﬁ.uua
radin, Mew Zealand and Naonth Ameri-
ca bofore the duys of Qaneas,

Froen Fiji he west to Honobuls s
thén Bo the 115, mainlesd, Becom-
img, in succession, a vice-president
of the Meson Shipping Corpany, &
senior exgcutive with the Travelodps
el group, snd general msager of
Avis before retiring and rebaming o
Australin severs] years ogo.

I Sydney he operates s
specialised travel consulmscy and
maininins close contact with the
Pecific Ares Travel Associafion af
which be was international president
im 1966 and 1967,

The Outrigger organisation fs
made up of seven major batgls, the
Waikiki (wirigger Hoiel, the Cuerig-
ger Surf, the Owirigger Esm, the
Outrigger West, the Waikiki Surf,
Waskiki ViHege and, the mesl recent
scquisition and Dr Kelley's “*flag-
ship™”, the Umsirigger Prince Kuhio.
Together thay hove 3500 roces,

The Beef Giroup, also part of the
Kelley organisation, comprises ke
Reel Hoiel, Resf Towers, Waikiki
Tower of the Beaf, the Peef Lasais
and the Edgewater Hodel, fousdation
of the chaim and mill very wall
knowm,

PNG Highlands
Oz bow-wave?

The following exchange recenty
wok place in “"Column 8', a
gossia-tyne fealire appearing ne-
gularly on the front page of The
Svdney Morning Herald,

Uamgway Papua Mew Quines!
Under the Aumstrallan Research Giram
Scheme, 357,000 has been given o
Dr A, Stolz of NSW far the investi-
gution of crustal moveress, Tnforme-
Vivm abouil this peogect says: *“Al-
though the comcepe of conlinental
drift was unpopular only a few -
Cades ago, sl peophysicists inday
would sgres thot iBe continental
plates. are miovimg at & fow cen-
Hmetres & yoar — or gl a5 Pl o
Four poonals goow, Awsiralia i move
ing steadily noeth ot 1 centimetres 2
year and i also heing squesred from
each side”’,

And, the next day:

““Drear Calurmm 8, re your lesding
story in today's Herald, Gangway
Fapun Mew Guinga: Fancy your ot
kmowing that MNew Guisea, in nas
bare’s grand schenne of ikings, Is part
of Australia. Torres Sirlt fs 4 mere
Trassient puddle and was dry land as
recenfly as WHM) years ago. New
Cuinea i3 - Australia’s leading edpe,
and {03 moustaing ane oar geclogical
bow-wave, Oungway Japen? Yours
sincerely, Dr J, M., B. Smith, semior
becturer, Depatment of Geography,
University of New Englind”",

,1‘4 PAGIFIC ISLANDS MONTHLY — MARCH, 1984
=

AWRY . . . Labaaa, ftaharman Mohammed
Salzad Wml 117 kg rock mﬁﬁﬁh line-fishing In Bua

Fasssge In late Jaruary, He and his hvo fishing companians
towed tha tish lo shallew water & Lokutu balore hauling i in,
ﬂ-pl:ﬂnihmﬂdhnulhrtnﬂnn Authority 1 B
parl, Tadashl lshikawa, with the fizh, Photegraphar: Willlam
Copelend in The Sunday Times, FRL.




/g ﬁn..,,._ﬁ} 191& ._ fﬂ.@-ﬂfl {'-'; e Lﬁ/\'ﬁw -

™1 (Zm
o 45 = ). 55an. QLaksad 15 o phak , in
She . Drad Judlh oo pras

ko head o . 5‘;._.‘:,5_
fLﬂft

12. 4% P~ Mj, b ‘:Mm :7& J sﬁi
Sh_ark

ffo-'b S A or5al ,&.._
Ond  fat Lorhad -

4



R!P"l'ﬁi:Ed Frons |\ Jourmel ChF Lhe H‘trpc’:ﬂxcﬂfﬂﬂl As=saciakis
' of HFn':_-,..::, ;‘—El.:

I92= . 1=-1%

OCTOPUS PREDATION ON THE HAWKSBILL TURTLE,
ERETMOCHELYS IMBRICATA (CRYPTODIRA: CHELONIIDAE)

Wnilast BCUBA diwing during a routine fish
transect in the mooring gulley at Btorm's
River Mouth {grid 2423BB} in the Tei-
teikena Coastal Watiopal Fark, one of us
[CH) observed a medium-gized Hawkshill
Turtle {Eretmochelys imbeicatal
apperantly lodged under & rock averhang.
Ologer obssrvetion revealed thet the
turtle wea restrained by a large octopus

that was feéeding on the left hind flipper.

The incident cceurred at & p.m. on 36
April 19835, Underwater visibility wes
good mnd the water teomperature 18°C. Tha
mooring gulley is formed by east-west
running sandetone ridges that break the

force of waye mction. Water depth was
Gm.

When disturbed the setoepus released the
turtle. The turtls wae atill aliwve

al though moribund. Danage to the left
hind flipper was extensive, only 30% af
the flagh remaining., DTue to its condi-
tien the turtle was suthenased and the
carapase (which hes a mid-line length of
S6lmm) retained in the diaplay sollscticon
of the Taitsikenma Ooastal Naticnal Park.

Ihe cctopus was probably Deobopus
vulgaris. It is common aleng the
aouthern Capes coast, and may attain a
tetal length of 1m and body mass of kg
(Emale snd Bucham, 1981},

Bem turtles sre relatively uncommon along
the Crpe coast, although smost of tha
major estuaries of the Easstern Cape {i.s.
these with permanently open mouths) have
gnall resident populations of green
turtles (Chelonie mydas). Juvenile
hawksbhill turtlee {carapace length <4Qcm)
aocasicnally atrand in the region, but
adults and hatchlings are sbesnt. Hughes
(n.d.) notes that the hawksbill in ssuth-
engt Africm feads mainly on sponges in
the upper sub-tidel zone. Hon-active aesa
turtles in the mein fish tenk of the Bark
Ellzabath Oceanarium lodge themselwves
undar averbangs in the artificisl reafs,
particularly st night. At auch timss
they would be vulnerable to attack from
petopii, which are baliewved to hunt
activaly at night {(Bmale snd Buchen,
19813, The extent of the damage to the
Teitailkasa turtle's hind limb suggesta
that fesding hed cceourred for some time,
gnd that the turtle may well have been
captured during the previous night. It'a
moribund condition mey thus have besn

dus a5 much To lack of oxygen as to
tisgue damage.

Flipper injuries in ses turtles are not
Hughes (1974) noted that of
204 pdult loggerhesad Temales nesting on
the Tongaland beaches during the 1855-65
aeasen, 21% had npotable injurdes, of

UNCOMmMRoTn -

—



which &7,5% wars on the flippers. Simi- the gresn Turtle Chelonis mydas L. im

larly Clipper dpsage accounted for the atudy region. Inwest. Hap.

i neErly half [48,6%) of the injuries goeanogr. Res. Inat. No. 36t 1-%5.
pated for green turtles form Buropa Hughes, G.R. (n.d.) Bea Turtles: A Guide.
Iglgnd. Sharks, particularly tiger Hatal Parks Board publication. 24pp.
sharks (Galesgerdo cuvieri), ars Emale, M.J. and Buchan, F.R. 1987,
probably responsible for most of these Biology of Octopus wulgaris off the
injuries. Howewer, some could be due To magt coast of Bouth Africa. [Marine
octopud attacks. The proportion remains Biol. BS: 1=-12.

wrknown, but may not be as rare ad this
unique observabion suggesta.

REFERENCES
C.0, BUXTDH and

Hughee, G.R. 1974, The HSea Turtles W.R. BRANCH

of Bouth-East Africa. II. The
biology of the Tongaland logger-

head turtle Coretta ceretta L. Port Elizabeth Mussum,
with comments on the Lastherback P.0. Box 13747,
furtle Dermochelys oporisces L. and Humewood G073,
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WORLD CONGRESS OF

HERPETOLOGY

By recent action of the officers and official represeniatives of 1he
major national ard international herpetologicsl societies, an inbar-
national commitiae has been estabshed 1o plan the fra World
Congress of Herpatology. The congress will be held in 3-5 years at a
site yel b0 be selected. The Flanming Commitice consiats of

e S S R L L DR R SR

Domald G. Brosdiey {Zimbabwe) Toshifire Kawamura [Japen)

Harold G, Cogger [Austeaka) Michasd B. K. Lambert [LUUH.]
5 J. C. Dramiel (Inclia) Hubsert Saint Girons (Framce}
] llya 5. Darewvaky (LSS A P. E, Vaneoni {Brazll)

Marinus 3. Hoogmoed (Meibarlends)  David B, Wake (L5 A)
Kralg Adber (LLESAL), SecreraryGenarnl

The congress will be organized to include a wide range of toples, to
appead to all persona interested in the scientific $tudy of amphibians
and repties. The comméiee currently is selling gusdelnes for
operation, including the establishment of a larger and broadly
representative [nternational Herpetological Committee bo provide a
sell.perpetuating mechanism for future congresses.

. The Plannirg Comemittes saficits comments from the herpetological

communily on a1l aspects, in particulsr the chalee of a convenient
site and content of the congress. Patential hogis far the congress are
Bles muited 1o communicate. Further announcements will be pub:
lished i this joursal.

Address commends or questions (o ary member ol the Planning
Commilles or to the Secrefany-Generat Prolessor Kralg Adler,
Cornell Univessity, Section of Beurobiology ard Behavior, Seeley G.
Mudd Hall, lthaca, Mew York 14853, LLS.A.

+++++;;;;4a¢+++++;--f1++++++i#-ff+++-*'**+++++****+++*""**F

aptttettdEEbrrie

r 1l

ST T R R R e T TR R RS R RS S PR



Adult male 'Lacerta’ mustralis (PEM R3860; 121mm TL) from Qlifants
Eiver Mountaina (321900 Kearaoa).

W.E. Branch

Bubadult Hawkebill turtlas (Bretmochelya imbricsta) from Storme Fiver

Houth, Tsiteikama Coastal Hatisonnl Park, killed by an octopus. Hobg
the demeged left hind flipper.

C.D. Buxton
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MARINE LABORATORIES
Divisian of Fisherios Reseanch A Divimore ol ta Instmen of Animal and Food Soienoss
Diviaian of Deaanograghny B Drssazer il e Insliin of Physenl Scmnces
202 Hizholsan Parade, Cromals, NS

PO 8o 31, Cronula B35 W 2230

Telaphaone (0 G233 6227 Tole 24875
J5/JH PG1/2721 5 October 1982

Dr G.H. Balazs

University of Hawaii at Manoa
P.O, Bax 1348

EANEQHE

Hawali 96744

Dear Dr Balazs,

Thank you for your letter together with enclosed information and
reports on turtles.

Any information on turtle captures from the Taiwanese gillnet fishery
would be obtainable through-

Dr Colin Grant
Department of Primary Industry
CANBERRA, ACT 2600

However, I suspect the data would only be rough numbers taken, and
would only apply to the times Observers were actually on board the vessels,
Although the Taiwanese are meant to record turtles on their log sheets I
suspect they don't do so unless an Observer is actually checking on them,

Any time that T am on board I will try and collect more detailed
information for you, as well as letting you know of turtles occurring in
shark stomachs from all sources,

Yours sincerely,

— L ﬂ.n-

JOHN STEVENS
Research Scientist




CSIRO

MARINE LABORATORIES

Division of Fisheries Ressarch A& Drwvremn of the instityie of Arimsl and Food Sciences
Diwision ﬂﬂﬂﬂ.‘bﬂﬂ'ﬂﬂﬂ' A Dhasaen &F tha lestituln ol Phvsies Soiercan

202 Mechalson Parsde. Cronulla. N5
FO Bae 21; Cromaba, N.5W 323

Telephones j13} G238 G222 Takx 24875

J5/JH FG1,/2/21 16 August 1982

Mr G.H, Balazs

Hawaii Institute of Marine Biology
University of Hawail at Manoa

P.0. Box 1346 - Coconut Island
Kaneohe, Hawaii 96744

U.5,.A,

Dear Mr Balazs,

Thank you for your letter of 30th July enquiring about turtles in
shark gillnets and shark stomachs.

No turtles were caught in the gillnet survey we reported on in
'Australian Fisheries' (April 1982) nor did any occur in the stomachs of
those particular sharks. However, the Taiwanese have operated a gillnet
fishery (taking principally sharks) in the Arafura Sea since the 1970's.
Turtles occur not infrequently in the catch although the Taiwanese are
supposed to release any caught, or not take them on board if they are
already dead, Whether they do or not, when observers are not on board,
is another matter.

As part of an ongoing shark programme all stomach contents are
routinely examined. Turtles certainly eccur in the diet of tiger sharks
'Galepserde muvieri’. I don't have data from the gillnet fishery to
hand (although the number of tigers taken is very low) but just to give
you an idea I enclose some details from other cruises, I could provide
you with more detailed records eventually, should you require them,

Hope this is of some help.

Yours sincerely,
L

.-:-'-"Hl.'n"l g"" Y

JOHM D, STEVENS
Research Scientist

anc.



1)

2}

3)

4}

TURTLES FROM TIGER SHARK STOMACHS

Of 30 tiger sharks examined off Sydney one specimen (29%cm TL o¥)
contained turtle remains.

Of 9 tigers taken off Scholl Island, Western Australia on 7-8/12/79,
four contained turtle remains [2,3-3.8m sharks).

27/11/80. A 320cm TL tiger taken in the trawl in the Gulf of
Carpentaria contained turtle remains.

March 1982. A 186.5cm tiger caught on a longline off Port Hedland,
Western Australia, contained 1 whole Chelonia depressa (20cm carapace
length).



University of Hawaii at Manoa

. Howail Institole of Marine Biology
F.0.Box 1346 » Coconut Island & Kaneohe, Hawall #8744
Cable Address: UNIHAW

August 31, 1982

Dr. John D. Stevens
Besearch Scientist

CSTIR0 Marine Laboratories
P. Q. Box 21

Cronulla, H.5.W. 2230
AUSTRALTA

Dear Dr. Stevens:

Many thanks for wyour letter of 16 Augnst answering my Iinguiry about sea
turtles in driftnets and in the stomachs of sharks. I appreciated the
information that vou provided. Two reports that I have authored on these
topics have been enclosed in order to give you a perspective for our area of
the Pacifie.

Heedless to say, I am quite interested in obtaining more data en the
sea turtles taken by the Taiwanese driftnet fishery in the Arafura Sea, You
indicated that observers are periodically aboard these vessels, consequently
I am wondering if records exist on numbers, species, sizes and survival
rates of gea turtles sccidentally taken. Perhaps you can tell me who to
write to for thess data, if they were gathered.

Yes, if and when your time permits, I would appreciate receiving the
records of turtles found in tiger sharks from the gillnet and longline
fishery., The record that you sent me of a 20 cm whele flatback turtle
found in a shark in Western Austrslis is, I believe, of special importance,
I have pointed this out to my former colleague and friend, Dr, Bob Johannes,
in Western Australia. He will probably also be contacting you on this
intaresting subjeckt.

Agpin, thank you for your continuing

Erely,

A

/ GeorpgkrH., Balazs

Adagistant Marine Biologist

GHE ;md

AN EQUAL OPFPORTUNITY EMPLOYER



Question: While diving at & depeh of 30 feet off the British Virgin Idands, I saw a T-inch
tangled ball of brenchlets on & swea whip. Could the ball-like knot have been the interiuined
arms o a baskes star? P.B., Port Edwards, Wisconsin.

Axswer: Based on your description, you almost cerainly saw one of the basket
stars in the family Gorgonocephalidae. During the day, these echinoderms fre-
quently hide among the rocks, sponges, hard corals {sclevactinians), and horny
corals (gorgonians) of @ topical reef. At night, hasket stars spread out their finely
branched arms to feed. When they hide on a sea whip, or other branched
gorgonian, basket stars usually form a tght knot of arms and gorgonian thar only
they can untangle, when they are ready 1o feed or move on,

A0 fenk =9 meriens: Linch=2.54 cenlimaters LG32V1.644)03.60 3765

Questiom: After cafching a 10.5-foot tiger shork, I opened its stomach and found several
G-inch-diaumeter fieces of turtle shell m i, Would the thark eventually have digeded the
freces of shell? H.W., Rockledge, Florida,

Answilk: Tiger sharks are capable of digesting turtle shell, crusaacean carapace,
hone, and molluscan shell, according 1w Dr. Samuel Gruber of the University of
Meami Rosenstiel Sthocl of Marine and Atmospheric Science. Gruber has ob-
served samples of all these items in various stages of digestion in the stomachs of
tiger sharks. In addition. he has observed undamaged squid beaks around which a
thick coating has been secreted, apparently to protect the shark's stomach wneil the
material is regurgitated. 15203 5764

]l:lE faal=3.2 metar & inchass 16,2 cHﬂercu.rs..

QuEsTion: What s the use of the fronial “Barbel™ on the head of chimaeras? M.B.,
Berkeley, Califorma,

Answer: The cublike organ on the head of male chimaeras only is not a true
barbel, since it is not sensory in nature, The chimaera head projection, which is
distinctive in each species, is thought to be used in courtship, as a frontal dasper
that leaves obvious scars on the female Tollowing mating. All male fishes in this
group also have pelvic claspers that are used in internal fertilization.

The chimaeras, sometimes called ratfishes, were once L‘hnught s he an evalu-
tionary link between the sharks and the bony fishes, having characteristics of both
groups, They are now thought to be highly unusual cartilaginous fishes in a
separate subclass, the Holocephali, or “whole head.™ The name is derived from the
unigue structure of their heads: the cranium is fused o the upper jaw,

Chimaeras have cartilaginous skeletons, and lay their internally fertilized eggs in
hormy egg cases. They are elongate fishes, with slender apering tails. They swim
poorly, moving with undulations of the tail and second dorsal fin, 1.52(6) 3765

5,

4



An Educational Service
of The International

Oeceanographic Foundation

i
or o
rEA
et
Thiss "E-. IF vou are not receiving SEA SECRETS and wish
i ‘,‘*u; to do so, please write for informadon regard-
-

ing memberzhip in the Foundation te the

Secretary, The International Oceanographic
I Foundation, 3978 Rickenbacker Causeway,
ER Virginia Key, Miami, Florida 35145



-

ifﬂfzf o
JLFR s

1 August, 1986

Toi George Balaze

From: John Henderson

Subj: Observations of sesl/hatchling interactionm

On July 23, 1986 (double check date w/Marilyn) on East Island, Marilyn and
I were watching a group of 80-100 green sea turtle hatchlings make their
way to the water from & recently erupted nest. The time was dugk...about
2030 hrs (I think}, and the location was Sector 2, about 30 m west of the
old latrine pier.

A recently weaned mork sesl pup was swimming in the shallows, 1-2 m from
shore, geterally investigating the bottom, and rolling in the waves. The
identity of the pup waz not determined, hence the precise time after
wedning isn't known, but I estimpate it had been weaned about a month. As
the seal swam back and forth, it came inte proximity of a hatchling which
had just entered the water. (At this time I jokingly remarked to Marilys
something te the effect of "Let's watch this seal eat a hatchling™.) When
the hatchling was near the seal's head, the =esl wheeled in the water,
toward the hatchling, as if to further investigate it. The seal wheeled
for about one 360~-degree turn, and I lost sight of the hatehling, ewven
though I was watching pretty closely. (It was nearly dark, however), The
hatchling disappeared from my view in the surge of water created by the
seal when 1t wheeled arcund. The sezl then continued on towards the pier.

A8 the geal moved on toward the pler, it did not obvicusly have anything in
its mouth., Weaners at this age won't =ieze smething in their mouth and
immediately swallow it; mouthing an item for scme time is generally the

rtule. Thus, I don't think the weasner actually ate the hatchling, or even

giezed it in ite mouth, but certainly investigated it for at least the 5
gec or so the weaner was wheeling around, after which time the weaner
probably lost track of the hatchling.

Other hatchlings were entering the water in the vicinity as the weanar
ralled in the waves and swem back & forth, but I =aw no other incidents.
Furthermore, it did not appear that the weaner had geen the hatchling prior
to ewimming toward it, but merely encountered the hatchling by chance.
Nonetheless, because weaners often investigate items by "mouthing™ chem, I
would say that an encounter such as this ecould result in mortality of a
hatchling if the weaner were sufficiently "interfested" and able to maintzin
sight of the hatchling.

aton Fle "



cipal nesting months are July .and August, but some
nesting takes place in June and September, and a
few may nest in any month of the year. Their nest-
ing site fidelity is reported to be strong, and
they nest at approximately fifteen day intervals

} two or three times In a season. Favored Tslands
include Eomogan, where Jeff June saw three turtles
nesting In one night Tn late August 1975, and
Ngerugelbtang Island, where the turtles often walk
the length of a long sand spit before reaching

a nesting area safe from tidal Inundation. Other
Islands sometimes used for nesting include Aulong,
Wgeangas, Ngobadangel, Unkaseri, and Abappaomogan.

-‘§rlle=itnn¢ Islands In the Palau lagoon. The prin=
N

1"‘-.

ey

Douglas Faulkner reports that hawksbills are plen-
K‘\ﬁ tiful in the Palau lagoon, and may be seen virt-
ually every day by a competent scuba diver. Imma-
ture hawksbills are also reported to be numerous
5 ~in the Kavangel Lagoon. However, Robert Owen, Con=
servation Officer for Micronesia and resident in
Palau since 1949, reports a gradual but steady
decline in abundance. Matural predators are rel-
atively few, and no natural egg predators have
been reported. However, the young turtles are
oubtless preyed upon by fish and birds, and th#
larger ones are sometimes eaten by crocodiles
(Crocodylus porosus); Owen reported that about
6 of the 300 crocodiles shot during a control |
|prﬂj=:t some years ago contained fragments nfl
hawksbills in their stomachs. Human pressure,
||'m:rra¢1.rer, is intense. Jim McVey (in. litt. to |
G. Balazs, December 3,1974) writes that "A |
conservative estimate of human predation on
nests In Palau would be B0%.'" Adult turtles toco
are highly persecuted. Although the Trust
Territory Code forbids capture of nesting turtles
or of Individuals under 27" in length, enforce-
ment is almost non-existent; Robert Owen reports
that he would be in personal danger If he
attempted to enforce the law, but that he Is still
trying to persuade storekeepers on Palau not to
sall hawksbill products. Nevertheless, almost
any group of Palauans out in a motor boat will
drop all other activitles If a turtle is spotted,




and will glve chase, catching the turtle by

spearing It. An entire carapace will sell for

about $75; considerably more if it has been

embel 1 ished with elaborate carvings. The efficiency

of the islander turtle hunting technique is well

described by Wilson(1976) as follows:
On islands such as Palau and Ponape, turtles in
shallow areas are often chased by outboard motor-
boats. Fisherdien stand 1n the bow, hanging on to |
a line searching for them, while the boat travels
at high speed across the reef Flats. For a turtle
discovered here, escape is all but Impossible as
the water is usually shallow, the reef flat, and
sometimes a mile or so wide. A high-speed chase
fol lows during which the turtle is eventually
speared by the skilled fishermen.

The hawksbills are caught partially for food, but
principally for sale as souvenirs and handerafts.
Tourism increased almost 300%Z with the advent of
rellable air service to Palau in the early 1970's,
and many of these tourists are from Japan; the
Japanese appear to have an Insatiable appetite for
hawksbill products. Those Americans who purchase
hawksbill products are liable to have them con-
fiscated on arrival back in Honolulu, and probably
rather few are purchased now with the intention of
importing them to the U.5.

Sporadic attempts have been made to increase the
product Ivity of hawksbills in Palau by means of
"head-starting'" programs. The earliest such attempt,
recorded by an Anonymous author {1957}, was made

by a Palauan businessman named Lomisang In 1955.
The purpose was to raise hatchling hawksbills to

a commercially valuable size, and to return 103 to
the ocean as a conservation measure. At one time
Lomisang had as many as 700 turtles in his pond on
Pelelieu; however, the scheme lacked official
sanction, baing technically illegal since It In-
volved raiding natural turtle nests. Moreover,

local people discovered his turtles and he suffered
from theft, and the obtaining and preparation of
food for the young turtles became prohibitively
expensive. When a storm destroyed the Pelelieu
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ARSTRACT

-hg Chesapeake Bay serves as a seasonal foraging ground for
gebadult loggerhead (Caretta caretta) and Atlancic ridley
{1.zljnch¢11! kezpil) sea turcles. The abundance, distribution,
sciivicies, and mortalicty of loggerhead, ridley, and leatherback
(Daracchelys eoriacea) turtles were examined. Sea turtles occur in
the atudy region from May through November, with peak abundance in
June. Rased om comzensal organises and lsotope analysis of barmacles,
Tirgiatia loggerheads may be derived from nesting beaches in the
southeastera U.5.

gubstantial sea turtle mortality occurs in Virginia. In 1980, of
a tocal of 828 turtles counted, 288 wera carcasses. Major identified
ecrtallicy sources were accidental capture in poundnet hedging, boat
ds=age, human-induced injury, and predation by the tiger shatk
{Caleocerdo cuvieri).

Seventy-seven sed turtles were tagged and released, with six
recaptures in the Chesapeake area. Two forms of incidental catch 1n
peundnets create management problems for Virginia sea turtles.

ix
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death difFicult. Out of 145 carcasses exasined i 1979, the following

haue been identified as likely causes of death:

7 or 5% dead in poundnet hedging, including one ridley and ome
leacharback. y

3 6% demaged by boats or propellors.

3 2% found with bullet wounds.

1

1

died after rod and reel capture.
1% loggerhead died with a fractured skull inflicted with a
blumt object.

For 1980, out of 214 carcasses, the following sources of mortality

! have been fdentified:

64 or 30X dead in poundnet hedging
15 iX damaged by boats or propellors
3% killed for sale of carcass
* died in haul seine
1% died after long line capture
one loggerhead and one leatherback were found
entangled in crab pot lines.

[l Y ]

Two loggerheads survived head wounds inflicted by humans. There

iz unconfirmed evidence that a few turtles were killed by gunshots.

Predation

Members of the Virginia Beach Sharkers club and other sport and

commercial fishermen have reported findings loggerhead parts in the

stomach of the Tiger shark, Galeocerdo cuvieri, taken off Virginia

| Beach and the Eastern Shore. Club members reported that tiger sharks

"almost always™ have leggerheads in their stomachs.

One tiger shark landed on 7 September 1980 contained‘the

Randolph, personal communication). I have found several laggerhead

|
e

F

]

f

F relacively intact remains of three moderate sized loggerheads (Jack
|




68
i I.Egrﬁasses with large cressent-shaped wounds thar had healed aver.

f These were most likely inflicred by sharks.

x,

; In 1980 wwo loggerheads (carapace length estimated at 70 cm based

on skull size) were found in the stomach of a tiger shark landed off
Chincoteague, Virginia. Loggerheads have been recorded from

Galeocerdo in North Carolina (Gudger, 1949) in New England by Shoop

(1980) and in Hawaii by Balazs (1379), Tiger gharks are most common

in the Virginia coastal area in the late spring amnd early summer

(Lawler, E.F., Jr. 1976; Musick, unpublished data) and may take

loggerheads as they travel through coastal waters. o other natural

predators of larger loggerheads are comzmon in the study region.

Incidental Catch and Poundnet Study

In 1980, a minimum of 284 sea turtles were reported captured

alive in the head of poundnets in the study area. Seventy-five or

Ay

about 261 of those were tagged before release. Three tagged turtles,
including one tagged by R. Byles after long line capture (K555), were

L. kempii and 72 were €. caretta. Only one male, a loggerhead from

PR S ik e

the Potomac River mouth tagged in late summer, was reported captured.

i Sizes of measured sea turtles captured by watermen ranged from

46.0 to 102 enm carapace length straightline (CLS, N=43), with a mean

Carapace length of 61.4 em. This value falls only slightly short of

i the overall mean for area loggerheads CLS=55.4 enm (¥=123). Tagged
| k|
| turtle carapace length frequencies are provided in Figure 18. A

tidley captured in a poundnet measured 40 cm CLS and X555 measured

Ay =
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W[ ek #1's only falr fo sre tanks o D Newhell 2t
Strafs Hoaprital, He did mejor seegery o nivg head and
ear aalir this year, He also said | wouldn's die agein
burt whan | manibzead fust hew much diving meant be
ma he told me at least b go dowdy, which | did.
S here goes mi stcey. My ol friend Miguel Munoy
boqerthier ared divirg wien we werg
abke i fied the time. Becase aaprrind some
Intérest in dscoling a lamge uksa, | ook B upen mgself
%o show him thie popees oF i least the places that ware
e wacceful Jor me In the pasi.

O ane pacticular day we had a lie stan and didn't
gt going unik soch, Tha ledge we chose was wary cul
moabmnt 70 deet ol water, 2nd these wer soveral coves
In Sha backgi . A § el baak ol f from dhe point doseed the
distp, [ naticed the curment was Funsies in a soutsery
dimsten, which was quiie urrsusl becai the ce-
pendt thare consls ran In & frartherly direction.

1 B alwirgs had the best luck shooting Birgs wus
when the current wis runiieg the srongesz, AL ane
lime o anather, | hae s dany Knd of gama fsh
you can ik of—hea, manimad, ano, and swen
large sharks,

A5 v prelled our warg up the ledge | noticed that |
physical

! guichly adaad Miguel 1o bold onto e back of my
fraiiing Ene. | kad esver seen this fyps of Nsh before,
st B woes Fand oo asiimate s size. | realy piisthed
mygall jist by make the depil s get off 2 solld s,
L was able 40 do that, bt the shot wes not good
encagh. | guickly realzed the fsh was much biggar
than | had first theughs, and | =ad missed the braln,
I Friemy fo retum da tha sutface the fish beaded nord
ait #ich 8 pace there was o chance 1o sop H or eves
showw i derwen, Bor that matter. Miguel and [ just looloed
& each ciher in dishellef. | remember Bunkang St |
haed ozt bost a mew gun, which had taken gulta a hig of
theme: 1 sk and wasn'teven mine. 0 hed =ade 1Hor
@ friand.) | Bigered i the fiss had Besn Furt bady
encugh I just might ghop at the caee, which was op

NANKO, INC.

RETAL FISHING L PLES
SPECLALISTS IH: ALBO AVAILARBLE:
TROLLIMG BaIT

TASTIG LR - K
ErMumG BEHTO LSS
CivMG BEER
ROD & REEL REPAIRGS BURCFEER
| #3-003 ALALDA STREET » HAREDHE, HAWAN DET44
[Bam) 24T-0EAE

srand. A 1 pubed mysell toward the cae 1 saw my
trailing Ena Greghed of (ha reed fast in front of B cave
| really thought the fsh had hrcken it off, but 2z [
kexsiued ciczer [ ssw the qun ficaiing passliel 8o the
‘eiam insbead of stmight up, wihich was ferw fhe gen
wold bave Deaded T the fAish fad beoken Ires, A |
dows doram 00 re the tangie | looked towand the cave:
opening. Tha fiss was thers looking quitz a bit bigges
then znyrthing 1 had deali wiih in the pasi.

1 pradliad the tanghe free and headed e b weface.
Onoe these [l s pul the fish Trom the cove, | negs
thai if the beas taaded for disp water, which)
ek, e wrruld hewe veny littke chanca of skapping the
dist 1 ecdd Migued 10 be remcy to kelp. As | pulled, ihe
ks ran cemper inie the cave. [heand the high-piiched
seream al HHHb test cabie russing across the rood of
the case. Ehorly tharsaler ] heard the popming soud
ol the calie bresking. In the meanime Miguel hed
=004 3 wahaly thal had come by o see wiat all the
wxciiement was aboul,

1 knerw | coald only make & S dives ot this depts.
That would 1a wery litte chance be bring tha fish
home. Tha 1kh had ree left the cave, so 2s Migual
selGaded | dowe o relocals the fish. It had meead
disrpér nfo the ceve. My nesi shal enlaned the fish fus
behing the gif plates, and oncs agaln | irked o pull the
fish from the caee,

Thi run tha laBcased was short but powsrul, The
fish polled iisell frew bet 5 coing so hort sel! hadky,
1 smw Blood exiting the maess of the cave, so @ raloaded
and dove again. Each fisws | went down the fih
Sgu=d] 1 grow larger. That tine | shad the fisk just
‘tehind thiehwad. As | relurmed o the surlsce | kept e
fine as free 2s posalbile,

Onge on the surface | isted 1o pull the fish fres
again, Alber several minates | wes abd o bring It out
a2 drom of e cane. A2 thet paint | eoticed fhe spear
was badly damaged and the fish was on by Jus che
k. [ slowly puilled the Ash sorward the neface. Whan
i [ish was shout B et from fhe top, both barhs fedl
oif ihi spear and e Fish cama [rea. geakhed cordo the
original spaar, uwitich wes stil In thedjsh’s head, and
tied the bass oll wish fre fading Bne.”

fitthad potrt e dighs wisk pretty much over and the
hisrd part begen. W prlled the lish kal s mile troough
thie currani keward share, Then we lousd cest that i
wren't much fun kading a fish $hat size Inio & plekep
I, 'We ook our fish & the o8 bouse o waigh In,
Tha hass weighed 384 bs, and that nchuded a 255
ture 1 e wavallowed whicle a o o Dan

130-Ib Class Trolling Rods
wiAftco butts

Call Al at 395-0097F or leave & MBEEE]Sa |

tt Congratulations
Mike Sakamoto
Look-A-Like
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Hi Georos

anks for sending the copy of the article. 1 had rot sesn 1%,
although I was aware that turtles are prey of large grouperm. |
have never seen this large species, Epinmphelus lanteclatus, in
Hawali. However, I have seen photos of it that were taken in
relatively shallow water, and the closely related E. itajara in
the tropical Atlantic livee in shallow water. Bo if this =pecies
is common in Hawaii I would Expect 1t to have been seen more
often than it has. The smaller £. guernus i=s: commen bon ehallow
reets in the NWHI and on deeper reefs around the major lslands,
but there is no evidence that the much larger E. lanceolatus has
A similar distribution.

Bpst wishes,

Tod






TRUE ADVENTURE
COVER STORY

NORTHSHORE
DIVER BAGS
357-1b. GROUPER

by Chuck Johnston

B First reported in HFN by Alana McHinney (Oahu's
Morthshore, January 1981), weve been in search of a
photograph and finally came up with ane with the help

& of Les Walls and Richard Keller.

i mes) o

Richard Keller, also a member of the Hui Lu‘u Kai
Lyive Club, gave this account of the capture of the
7-foot 357-1b. giant gea bass: -

Club memhersfm_rﬁg_ Hookala land Vernon Kim
were snorkeling ip;!.l:lnut 9 feet of water, looking for
schools of taspé and weke to surround with nets for

© sale to local markets, when Charlie came swimming

- to the bottom, guninhand, the

back to-the dive boat yelling for a tank and spear gun.

He had just spotted the big sea bass near the bat.
teim of an open sandy area. When Charlie returned to
the area, the large bass was still crulsing, presumably
also in tearch of smaller prey. When Charlie descended
arouper approached as
if to size him up as a possible entree. Instead Charlie
gave him a close-range shot to the head which caused
the 300-pound-plus giant to take off full speed ahead
and directly nto a vertical wall of coral reef. Now aided
by diving companion Vernon Kim, another shot to the
dazed monster's head and the prize was captured,

The fish was sold at auction the following day for
better than a doflar a pound.

EDITOR'S NOTE: The Hui Lu‘u Kai Dive Club is a
member of the Hawaii Council of Dive Clubs. The

club is currenthy seeking new members, current merm-

o, bership is 35. The club meets the firet Thursday of each

Lymonth at the Haleiwa Sands Restaurant near
" J:“ Haleiwa Beach Park, just wh of the old bridge, For
[

Et_-h' more informalion, conta

t*Richard Keller evenings

U dph. 623-2774).

Inan attempt 1o further identify the species and fing
out addisional pertinent data about the fish, | contacted
Lir. Jack Randall of the Bishop Museum.

Dr. Randall's first reaction was one of hope that he
could get the specimen in whole to be preserved for
positive identification and future study, As earlier
stated, this one had already been baptized in shoyu
sauce and fed to the multitudes. We would like to ask
that if in the luture, any HFN readers capture such a
prize, that they call Dr. Jack Randall {phone: bus.
8473511 or res, 235-1652). He will see that credit is
given 1o the donor or the museum will purchase it fora
dollar a pound for a large specimen in good condition.

Dr. Randall guessed from the size and description
that the grouper was probably of the Epinephelus.
lunceolatus species which has been often misidentified
as Epinephelus tawving. Unfortunately the Bishop
Museum has in its possession only a head cast of one
of thess huge fellows, and until now no good photo-
graphs. If an angler or diver doesn't want to give up
his catch the museum would still be very grateful for
photos of any large aroupers taken in state waters.
HFN would like to publish and then forward these

e Y e S e T Y

“The Sea Mo

Nightmare of

Mel Yoshida”

by KANI EVANS

Howerd’s Cutdoor Reporier

/4

ALTHOR'S PREFACE: The U.5. Fish and Wildlife
Service, Depariment aof Interior, published an ecolng-
ical information builetin on giont squid in the Spring of
1970, In pari, the report said; “The giant squid is the
largest af all the mallusks. [t is o merther of the species
aof Loligo, having a long fapered body, cyiindrical in
shape with a caudal fin on each side of the painted end.

Like all the cephalopods, it has ten arms or feclers
bearing suclion cups which help the squtd lo caplure
its food. Grant squid are found in the open sea of the
twarimt oeeans of the workd and very few people have
seen one of these huge croatures alive. Sometimes,
dead giant squid are washed ashare on beaches and
people coming upon them tell stories of having s
greal sea monsiers.

covered by red spols. As with the smaller members of
the squitl family, it has a sec of inky fluid and, when
the squid is alarmed or angry, its red spots become
brilliant in hue and it emits great clouds of the k) flud
as it literafly jels away from its enemies. Scientific
records indicate that the giont squid grows to be ghout
20 feet long and its greal arms stretch out to approxi-
mately 35 feet in front of the creature's head,"

The Hli-l‘.m: squid is pale gray in color and its body is |

B [t was Tue.adw.lFebruary 1, 1981, The seas around
Oahu were in terrible shape. Increasing southwesterly
wirds were whinmim s e tustanre st 5 et e o v e e o
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The fish was sold at auction the fellowing day for
beiter than a doflar a pound.

EDITOR'S NOTE: The Hui Lu‘u Kai Dive Club is a
member of the Hawai Council of Dive Clubs, The
club i currently seeking new members, current mem-
bershipis 35, The club meets the first Thursday of each
month at the Haleiwa Sands Restaurant near
Haleiwa Beach Park, just south of the ald bridge. For
more information, confacl Richard Keller evenings
{ph. 623-2774)

[n an attempt to further identify the species and find
aul addilional pertinent data about the fish, Fcontacied
Dr. dack Randall of the Bishap Museum.

Dir. Randall’s first reaction was one of hope thal he
could get the specimen in whole to be presesved for
posttive dentification and future study. Az earlier
stated, this ong had already been baplized in showa
sauce and fed to the multitudes. We would like to ask
that il inm the future, any HFM readers caplure such a
prize, that they call Dr. Jack Randall (phone: bus.
B47-3511 or res. 235-1652). He will see that credit is
given 1o the donor or the museum will purchase it for a
dollar a pound for a large specimen in good condition,

Dr. Randall guessed from the size and description
that the grouper was probably of the Epinephelus
lancealaius species which has been often misidentified
as Epinephelus fouving. Unfortunately the Bishop
Museum has in its possession only a head cast of one
of these huge fellows, and untidl now no good phato-
graphs. If an angler or diver doesn’t wanl to give up
his catch the museum would still be very grateful for
photos of any large groupers taken in state waters.
HFN would like to publish and then forward these
pictures il available.

I mentioned 1o Dr, Randall the fact that the large fish
approached the diver in & learless manner and also
that Dwr. Dick Brock of Kaneohe had cautioned me
regarding tales ol large groupers being kpown to
swallow people, This brought an interesting and blood
curdling third-hand account of a story that came owt of
Durbin, South Afnca via Israel. The story, so it goes'
is that one of the local natives, who often swam off a

pier, disappeared suddenly after entering the water. the

very next day what seemed & sirange coincidence
occurred when a second swimmer disappeared quickhy
and unexpectedly in the same manner. These twa mis-
haps caused curious and concerned locals to be more
observant than normalof the waters around and under
the pier, Two giant groupers were soon spotted, Ev
dently they had taken up residence beneath the pier,
Mext came the anglers whom were successiul in hook-
ing and capturing one of the pair. And, vou guesssd i,
the stormach confents of the big fish contained skeletal
remains of one of the missing swirmmers,

Richard tells me that Hui Lu'u Eai club members
have seen groupers estimated 1o be in excess of 500
b3, in northshore waters and this particular species is
reporfed to obtain lengths of 12 feet. Meedless to say,
caution is advised if by chance you happen across one

of thes fellows while diving in his d i
i W Wing m ms DITI.-EHI'I.. L chl,.“:h

AUTHOR'S PREFACE: The UL.S, Fish and
service, Department of Interior, published an ecolog
ical informaotion bulletin on giant squid in the Spring of
I970. In part. the report sad: “The giant seguid is the
kirges! of all the mollusks, It is a member of the spacies
af Laligo, having a long tapered body, eviindrical in
shape with a cawdal fin an each side of the pointed end.
J'-I'J_r-u? all the cephalopods, it has ten arms or feelers
Bearing suction cups which help the squid o capture
ita food, Giant squid are found i the apen seq aof the
werm oceans of the world and very few people houe
seen one of Ihese huge creatures alive. Sometimes,
dead glant squid are washed ashore on beaches and
peaple coming upon them tell stories of hoving seen
Qredl secr monsters.

covered by red spols, As with [he smaller members of
the squitl family, it has a sac of inky fuid and, when
the squid is alarmed or angry, its red spols bacome
brrillirnt i hue and iF emils great couds of the inky fluid
as it kterally jets away from its enermies, Scientific
records indicate thal the giont sguid grows fo be obout
20 feet long and ifs great arms stretch out fo approos:

malefy 35 feet in front of the crealure™ head.”™

The giant squid is pale gray in color and its body is |

B It was Tuesday, February 10, 1981, The seas around
Qahu were in terribile shape. Increasing southwesterly
winds were whipping the waters into a seething mass of
whitecaps. Large ocean swells had caused a high surf
watch for the north and west shores of all islands,

Mel Yoshida, a retired industrial mechanic living in
Kaneohe, peered out at the dark wax paper sky and, for
a moment, he felt & tuings of disappaintment. He and
his freend, Danmy Maeda, ancther windward Oahu
fisherman, had planned to go fishing today. Mel's boat,
& 13-foot B-nch long outboard, sat on the tradler out in
the driveway. It was al fueled up and the portable
icebox was filled with ice.

Mel, a veteran boatman and fisherman, had gone to
sea for the day on many occasions when the wabers
of the windward side had been in bad shape and the
husky 240-pound skipper had ahways come back with
fish on ice,

Shortly after 6:00 am his rig rolled Lo a stop in front
of Danny Maeda's house and Mel's grinning partner
eased inlo the seat, slamming the door behingd him.
"Eh, howes it?" hie asked. Meljust nodded and grunted.
The 1w mei and the boat turned off the highway and
rolled oul onto the big pier at Heeia Kea Harbor.
There were no other boats at the launching ramp and
the suirling winds caused a metal sign to rattle where it
was attached to a hght pole. The larger boats, tied up
in their slips alopgside the cemenl pier, heaved and
rocked in the early morning light as the wind wooed
through their superstruciure and low hanging clouds
scudded off [o the northeast,
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CHARLES VALENTINE visits an
historic outpost at the crossroads of
the Great Barrier Reef

N DECK gt seven ...

bright sun and calm seq

.o the morming & simple

pett and wash of turguose

shallows and pale cerulean

skies, The innocent vellow beach be-

yvand the bow is Pandora Cay, now un-
successfinlly renamed.

The sands form a low platean, There
are a foew driftwoond coconut palms and
vesterday, shallow waves nudped a doe-
zn thin translucent scutes from the car-
apace of & Hawksbill turtle against the
edge. As the thin plates of tortoiseshell
clicked iogether the slight sound carried
in the sussuration of wind across the
rect flats.

[ knew the Bounty muiineers had
been locked in a cage when the Pandors
foundered on this reef in 1791, Four
drowned. Yesterday, | learned that the
I mutineers who suivived and landed
hiere were denied shelier with the Pan-
dora’s crew. Each day they buried
themselves to the neck in that yellow
sand. Imprisoned by heat, light and im-
mense space, they lived within a suc-
cession of such shght sounds, Without
hope. their humanily a delusion, the
mutineers survived to reach trial in
London. Four were acquitted and six
hanged. ;

SLill at anchor in the lee pf the decp
fishhook-shaped reefsouth-east of Pan-
dovt and deue north of Raine Island | | |
banks of low clowd on the rim of the seq
and the low sun hot and direct a5 07 Vs
above them .. the wind 15 o 20
knots, a5 ever (ot the southeast.

_ In spite of the mawkish gallaniry of
its namee, Explorer IT is a comprehen-

Etched apainst Raine Island's historic

tower, a seabird flees the author's
approach.
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sively suburban  twin-hulled  power
boat, with huge dnnks refrigerators aft
and walerproof carpets for'rard of a
spacious kitchen. Mot a ship to evoke
dreams bul a comfortable enough plat-
form for endless photographs of coral
cays and notes on old envelopes,

At Bam I could see Baine Island towe-
er on the horizon, a slight vertical mark
on an homzon break of white water at
the edge of the Coral Sea. After days of
watching the flat passage of scabirds
from treeless cavs, the distant tower
claimed the wide prospect. At 10 miles
it measured only a small fraction of &
little fingernail beld al arm's length
against the imfense light, enough to
snare gl the fine threads of the seas
beyond the bows of Explorer [T,
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These were the sudden deeps of a
safe passage through the northern reefs
that brought a nondescript sand cay
inte maritime history 130 vears ago.

Al B 30am we lost the lee of the reef
and made for Raine in the diesel dump
of a drowsy sea. Everyone croaded the
bridge but John Comelius went to the
after galley 1o sit out the awkward roll
with his books.

I was used to secing him work alone.
He counted the winter-nesting birds
wherever we landed. Late in the mom-
ing | walched him begin work on
Raine, He walked westward across the
wide sands windblown to the nor-west
of the tear-shaped island, a small and
diminishing figure. While and black
scabirds rose about him, disturbed by a




single human on the beaches of their
sanciuary. Three species of boobics
flew beneath a high layer of soaring frig-
ate birds and then white terns lifted
through a cloud of black noddies. The
skies of Eaine became a paperaeight
snowstorm, Counting had begun.
Such a mass of birds above a single
cay signals a mass of fish 1o sustain
them. We had reached a pulse of un-
common sirength in the southwest Pa-

cific. The deep that punches
through the Rum:ﬂﬁnd plsm:hﬁ.ﬁs

A frigate bird, right, soers on a thermal
current. The grave of Annie Eliza Ellis,
belowr, wife of one of Raine's 19th
Century managers, reminds visitors of
the island's previous importance.

rich waters from a 2000 fathom drop-
off on the ocean side of this thin strip of
sand and grasses. Each year its force
carnes turtle haichlings from Raine
across northern Ausiralia to the Arafis-
ta 5ea and northwards into Melanesia.

Debnis of animal lifi lies everywhere

arross the 21 hectares of Raine Island
and John Comelius was now in the cen-
iral depression bevond the dune. He
counied nesis and young in the seabird
smell of guang, old bones and long
dead turiles and worked within the
day-long shricks, the pipes and random
rattles, the anger
seabirds.

He walked in a flat hot desert dotied
with mounds of broken rock and carth
fell by guano miners when digging
stopped here in 1892, Ten thousand
tons of the rich fertiliser was lifted from
Raine in two vears, John Cormnelivs has
an eye for such traces, On other cayvs he
had shown me rocks set as fireplaces by
Europeans for boiling beche de mer for
irade with China

Beach rock forms on the cavs as gua-
nog phosphates leach  through  coral

and despair 1:&'~

sand, This 1s the grey-white phosphatic
rock quarried by M convict masons to
bausild the tower in 1844, Skilked stone-
masons cul more of it and repaired the
crumbling upper courses of the Tower in
1987, The original British Admiraliy
plans show a roofed and slash painied
tower set on a small trecless sandbank,
The tower was unmanned and unlight-
ed bul for several years it was the cru-
cial turning point for sailing ships out
of Sydney Cove bound for Batavia,
Bengal and China.

Today frigate birds soared in the
tower's silent thermals as John Corme-
lius walked toward it beneath a scream-
ing umbrella of gulls and terns.

He had written notes for a history of
this cay and walked within the dimen-
sion of his studies. In 1841 John Mac-
Gillivray, here as naturalist on H.M.
Corvelte Flv, described BEaine as “one
of those vast breeding places of birds, of
which none bul an eve-witness can
form an adequate idea ... so thickl
strewn with eges we could not wal
about without occasionally crushing
them underfoot™.
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The Bounty’s brutal sequel

ANDORA  Cay, adjacent to

Raine Island, has a curious place

in naval history because of its link
with the infamous mutiny on the
Bounty.

The mutiny occurred on 28 Apnl
1789 in mid-Pacific when rebellious
crewmen seized the British warship
Bounty and forced its master Captain
William Bligh into the ship’s 23-foot
longhoal.

Bligh and the 19 crewmen who re-
mained loval 1o him were set adoft
with meagre provisions 28 gallons of
water, 130 pounds of bread, 32 pounds
of pork, six bottles of wine and six
quarts of rum.

Defving the odds, Bligh sailed the
open boat 3618 miles to Timor and
eventually relurned to England. The
British Admiralty then sent the 24-gun
frigate HMS Pandors, under the com-

&l ARWATS Jdyfhogst 199

mand of Captain Edward Edwards,
find the mutineers and bring them 1o
England for trial,

uning s return voyage, the Pando-
rit sank afier striking the Great Barrier
Eeef at night, Four of the mutinecrs
drowned while sull manacled in the
small round deck-house prnson knewn
as Pandora's Box.

Afier 19 days on Pandora Cay, the
survivors set sail in four small boars for
Timor. During the voyage the muti-
neers were deliberately starved andiied
without shelter to the boats' floors.
Their trials at Portsmouth in Septem-
ber 1792 established an  enduring
puhlic interest in Bligh's character, the
ferocious maritime discipline of the
day and the subseguent history of those
Bounty mutineers who escaped 10 e3-
tablish their own world on Pitcaim
[sland.

. e
Mazked boobies, one of many bird
species nestling on Raine [sland which
iz the largest seabird Pookery in
Austrabian walers.

Raine Island is the great seabird is-
land of Australian waters and now the
world’s last great nesting ground of the
green turtle. Turtles lay their eggs on
Raine Island each summer, sometimes
i exceptional numbers.

D Alastair Birtles, of Townsville,
landed here in 1974 on his way back
from an expedition to the Torres Strait,
At night he found the beach thick with
turtles. *“We were walking on turtles . . |,
all one could hear was the swish of the
sand and the slap of their flippers on
their carapaces. There was 3 great (ropd-
gal storm coming up with pillars of
black cloud and their backs were just
glistening in the full moon™.

Turtles in such numbers sirip Raine
Island of its grasses, herbs and shrubs
and the early beaches, he said, looked
like a tank battle field the moming
after. There have been funther excep-
lional seasons since 1974 but the cycle
1% 50l unexplained.

Today was another day, another sea-
son. In July the turtles ranged bevond
the Arafura and Coral Seas 1o Indone-
sia, Melanesia and the open Pacific,
The sands of Raine ran smooth and
steep from a low ridge 1o a broken line
of beach-rock along the narthern shaore.

Al T dam I waded up o the clean



Seabirds at Raine

A

8 I came up from Orford Ness, in the
diesel dump of a drowsy sea.

Gireen thoughts of distant days lay in the wake,
As palm and fibro dwindled in the lee.

1

BE;{nmd the pearlers, the tower of Raine,

ew the night and know again,

Out here where the brimming reef flats run,
L'nder the moon, beneath this sun,
Sorrows and seabirds weave as one.

— CHARLES VALENTINE

sand again for the first time since the
high summer of 1976, At that time |
used to swim here, watching schools of
silver angel fish about my hands and
feet. As [ began to walk toward the tow-
er I remembered the day | renounced
this simple pleasure and stopped swim-
ming. In the reef-flat shallows it seemed
that a jammed outboard was smashing
a partally submerged ship's dory on
hidden rocks, In fact, it was a tiger
shark breaking and eating the complete
shell of a fully grown furtle,

Az clouds passed across the sun and
shadows fell across the cay, the fower
dimmed and brighiened. The weath-

ered stone pulsed with the day's succes-
sion of #low and sudden changes n
light energy from the sun.

Without scale, the distant tower ap-
peared far higher than its true 45 feet
and this  illusion persisted  undil T
stopped near a drifted rainforest tree on
the stcep shelving sand. Three white
skeletons, turlles which had toppled
from the low beach rock cliff, lay on
their backs siretched in the rigor of
their dry deaths beneath the homzontal
slats of a government notice.

The sign cut the dark shadow of the
single entrance and the tower suddenly
lost its illusory proportions. Once again

it stood in scale with the fortifications
of Raffles’ Singapore and Batavia and
the earhier beacons of an English Chan-
nel alive with preparations to receive a
Spanish armada.

The British Admiralty held to an-
cient maodels as its new forts and bea-
cons reached a wider world, One of
them, a stone tower also with 43
courses of masonry, has stood at Maxos
in the Cyclades since the days of Helle-
nistic Gireece,

Today the Raine Island tower stands
@5 it was built in 1844, Elsewhere thers
has been innovation and change but
this tower soon became redundant. A
safer northern passage to Tomes Siran
was charted within a fow years of the
Raine tower's completion and, in lite
more than a hundred years, with com-
passes, sexianis and all brass-bound in-
struments of survey and dominion long

- away, the world’s fourth and

inal greal maritime empire began to
fold iis flags and honors

The tower on Raine Island was left
1o the perpeiual winds and the passage
of seabirds. 1 had reached a rare and
significant relict of early implacable
resolution.

Charles Valentine is @ Melbourte-
based freelance wriler. I
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Addendum to report to the U. 5, Marine Mammal Commission:
Predation on the Hawaiian Monk Seal by L. R. Taylor and G. L. Naftel

ANALYSES OF TURTLE PARTS RECOVERED FROM SHARK STOMACHS SAMPLED
AT PEARL AND HERMES REEF AND FRENCH FRIGATE SHOALS,

NORTHWESTERN HAWATTAN TSLANDS

Internal Summary Report
by

G. H, Balazs

Hawall Institute of Marine Biclogy
June 1977

Introduction

During April and May 1977, shark fishing was conducted at Pearl and Hermes
Reef and French Frigate Shoals in conjunction with investigations of shark
predation on the Hawaiian monk seal, Monachus schauinslandi. Dr. Leighton
Taylor and Mr. Skip Naftel are the co-investigators of this research project,
with the vessel EASY RIDER being used for capture operations.

Preliminary examinations of stomach contents by the co—investigators
revealed that eight of the sharks captured had bheen feeding on sea turtles. All
of the sharks involved were identified as large tiger sharks {Saﬁeacer@b cuvtert).
Turtle parts were subsequently made available te me for evaluation with respect
to species, numbers, and sizes of turtles represented. Information on the species
znd numbers of sharks caught as well as details of other items recovered from

the stomachs will be presented elsewhere by Dr. Taylor and Mr. Maftel.

Backsround .
It is well-known that in Hawaii and other areas of the world sea turtles

are a regular dietary component of tiger sharks (Sarangdhar, 1943; Gudger, 1948,

1249; TIkehara, 1960; Tester, 1969: Fujimoto and Sakuda, 1971). However, with the

exception of several earlier examinations which I have made, no systematic



analyses have been condeccad of recovered turtle parts in order te galn
guch analyses

ecological data relevant to the turtle populations involved.

have considerable potential for providing information on natural mortallty
rates by size categories, incidence of turtles at particular locations,

carapace colorations, food seurces used by the turtles and other important
factors. 'In essence, recovery and analyses of turtle parts from shark stomachs
permiﬁi access to information that would ocherwise be wery difficult and In some

cases impossible to obtain by other techniques.

Methods
e eight shark stomachs ware visually

The various turtle parts from each of th
conalsting

exanined and identified as to particular body structure Intact parts,

plastron) and the horny heaks

g of a known size

principally of scutes (carapace and covering the

jaws, were measured and compared with specimens from turtle

contained in my reference collection. Estimates were then made of the original

L]
sizes of the turtles represented. The ausber of turtlas present in each shark

stomach was determined by the size and incidence of body parts, and variations

in the pattern and coloration of scubes.

Findings

re presented in Table 1. All of the parts WELE

rurtles (Chelonia mydas). A

RBesults of the analyses a

identifiable as having originated from grean
be present in the eight sharks.

maximum of 15 different turtles was found to
while

The four Hharks capturcd at Paarl and Hermes Reef contained Ef?ht rurtles,

the four sharks captured at French Frigate Sheals eontained ge¥en turtles.

A

single shark from Pearl and Hermes Reef accounted for [ive turtles.



3.

The estimated straight carapace lengths ramged from 15 to 37 inches, with
three turtles being greater than 32 inches and therefore large enough to have
been sexually mature. All three of these individuals were from sharks captured
at French Frigate Shoals, the colonial breeding site for Hawaiian green turtles
during the months of April to September.

Most of the parts consisted of keratinized structures of epidermal origin,
such as scutes and beaks. This suggests that such horny material is more
resistant to the digestive processes of tiger sharks than bone and tissue. The
length of time that a keratinized structure may be retained in a tiger shark's
stomach is an important but unknown factor.

With the possible exception of the distal portion of a left front limb found
in shark Wo. 16, it is logical to comclude that all of the recovered parts
represented turtle fatalities. There is, however, the possibility that in
some instances mortality may have been unrvelated to shark attack and occurred

prior to ingestion.
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Addendum to Analyses of Turtle Parts Becovered
from Shark Stomachs = 20 July 1977 by G. H. Balazs

In conjunction with telemetry studies, additional shark fishing
was conducted at French Frigate Shoals during June 1977 by Messrs.
Taylor, Naftel and a research assoclate, Tim Tricas. One of the tiger
sharks captured (ID no. 9) was found to contain a juvenile green turtle
measuring 16 1/8 inches in carapace length. Except for a severed right
front limb, this specimen was recovered intact with little evidence of
deterioration from dipestive action. In addition, the same shark also
contained carapace scutes and partially digested ribs and wertebrae of
an adult green turtle estimated to measure 36 inches in ecarapace length.

Like other dats presented in the body of this report, the recovery
of only carapace scutes, ribs and vertebras presents an enigma a3 to
the whereabouts of the remainder of the turtle. Some of the more
plausible explanations are listed as follows.

l. Only a portion of the turtle was ewver ingested by the shark, with
the remalinder perhaps being consumed by other sharks.

2. The entire turtle was eaten by the shark, however, pieces were
regurgitated either before being hooked or while struggling on the
hoolk.

2. The entire turtle was eaten by the shark and all pieces but thoge
recoverad underwent digestive action and passed nﬁ along the

intestinal tract in an unrecopnizable form.



If the keratinized structures are in fact exceptionally resistant
to digestion, the last explanation (no. 3) would seem to be the least
likely in that only 13 of the 38 carapace scutes {present in Chelonia)
were found in the shark's stomach. In addition, there were no scutes
from the plastron or homy beaks from the jaws. The carapace scutes
that were present showed no signs of deterioration from digestion. It
is therefore unlikely that structures of the same chemical compositien

could have wndergone such radically different rates of digestion.



