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A Case Report

ay ]. C. H. Dewoney.

TURTLE MEAT POISONING—
THE NEW IREAND EPIDEMIC, 1965

LTHOUGH turtles are found all aronnd the
coast of Mew Guinea, and are eaten with
relish by the indigenes, reports of turtle meat
poisoning are few. Lapi (1932} woeking as an
Assistant Medical Practitioner in Pa heard
reparts of an incident there in which mest of
the inhabitants of an off-shore island became ill
after eating turtle, and some of these puuﬁ[:{;]l:
were thought to have died. Campbell (1960
in questioning many people from different dis-
tricts in the Territory found only one man shle
to recall an out of illness following the
¢onsumption of turtle meat. In this incident,
which comureed near Samarni, seven = were
satd b0 hawve died, Rapson (1966) recalls an
epidemic of illness following turtle meat eating
oo the islond of Mew Hanover (Mew lreland
District) some ten years ago, The tortle respon-
sible for this illness was dead before bein
brought ashore. No detailed information s
available regarding any of these three episodes.

Th; ';;if, wround  the I:jlewbumzl?nd -::u-r:l
provide henting prounds, or turtles
gnd hirte catchers.  Lote im 1965 & willager
caught one of these reptiles and brought it
ashore, This was the hrst act of a tragedy
which was to cost five lives.

CHRONICLE.

Satnrday, 1808 Decemiber, 1955,

Villager Soi-Nabien, caught 2 turtle on the
reef fronting the village of Mamarodu, a Pat-
itu-sprnkinﬁlbﬂmufl of beach hamlets in the
amatanai istict of New Ireland. The
turtle was brought ashore to the hamlet of
Kanou, where it was turned upon its back and
left until the following Tuesday. The turtle was

thought to be quite hexlthy by the villagers.
Twesday, 2158 December, 1965,

In the moming the turtle, apparently still in
pood condition, was killed and cut up. Portions
of meat, and a paste composed of blood, fat and
leaves, were wrapped up in banana leawes and
tied into parcels. These parcels were then
placed among the hot stones of 2 mumn in the
sand close to one of the houses. Although a

e rrare B0 Lem % maaea = EnEn

eoof is commonly erected over 4 muwma, on this
occaston no roof was built, The muomug was
sealed about noon, Some hours later rain began
to fall and continned through the night.

WWednmerday, 22nd December, 1963,

Rain fell for most of the day. The amount of
rain which fell in the village is not known, but
at Mamatany Government Station, 2 fewr mules
from Mamarodw, over 400 points of rain were
recorded in the period during which the meat
wag in the mumu.

At ' lamp-lighting time*, about 6.30 p.m., the
mumi waap-ngncdg The of rﬁ-ut and
paste were distributed, the men and boys takin,

their portions o the men's house where [1 Ii
cooked vegetables were eaten with the turt
meat, The women toock their meal elsewhere,

Some of the meat was kept for later consumption.

Thareday, 23vd Decomber, 1965 (Firn day of
Hiners,

About 6 am. some of those who had eaten
tortle became ill with vomiting, and others fell
sick as the day wore on.  Despite this, however,
some villagers ate more of the cooked meat.
The illness on this day was markedly vomiting
and retching ; one to four bouts per person, little

abdominal pain and no dizedoea.  Those who
had suffered repeated bouts of vemiting stated
that they becarne very weak and had difficulty

in traversing the few yards between their houses
and the beach where dejecta are customarily
ited. One elderly man continoed vomiting

ﬁprat:d]'_r and was uently admitted to the
amatanai hospital.

Priday, 24t December, 1965 (Second day of
ilfnerr).

Six new cuses appeared on Friday, These
were more sericusly affected than those of the
previous day. Five of the new cases had vomit-
g, obdominal pain (not very severe) and
diarrhoea, with weakoess of limbs. The sixth
case, a baby two menths old, commenced vomit-
ing, appasently becime comatose, and died in
the village a few hours after the onset of illness.
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= “Satarday, 2306 December, 1965 (Thind duy of

iffaedry,

The elderly man who hud been vomiting inter-

mitteatly since Thursday was admitted 1o the
MNamatanai hospital together with the five sor.
vivors of these who fell sick on Friday ; one of
these, un eleven-yearwld boy died about & pm.
An infant who' begn vomiting on Saturday
mosning became comatose and died in the village.
Onc man, father of the child who died on
Fridsy, commenced vomiting and remained in
the village.

Swhday, 26th December, 1965 {Fowrth day of
Hiarerey,

A woman who had been admitted to hospital
the previous day died. The man who commenced
vomiting on Saturday was hmiht to hospital
dyspnocic and semi-comatese, Those already in
hospita]l appesred to have improved. Mo pew
C150s appeared,

Monday, 27th Decomber, 1963 (Fifth amd fase
day of illnerry.
The man admitted to hospital the previous day
died. No new cases appeared on this or sub-
sequent days,

Twesday, 2Bth December, 1965,

Mid-motning a message was received in the
District Medical Office at Kavieng, 160 miles
from Namatanai, reporting the deaths of five
villagers following the esting of furtle meat.

arsived at Namatanai that evening and
examined the body of the man who had dicd the

evious day, 'llllwe Namarodu people still in
E;spital were eamined and found to have
recovered from their poisoning,  Inquiries into
the nature and extent of the outhreak were com.
menced.

Tabie showing
1 hospiinl, and dicd, Decembor, 1965,

Wedwesduy, 290k Deceonber, 1963,

I visited Namarodu village, was shown the
site of the mumu, the caespace of Ui furtle and
ollected reports of the incident from the
villigers, A meatless fent was being busily
prepared in honour of the dead.  All villagers
appeared to be well.

MORBIDITY AND MORTALITY.

The 1965 census ulation of Namarody
was 144 persons.  One-third of these shared the
cocked twetle,  Of the 41 people {23
males, 18 fermales) who admitted to cating
turtle, 15 became ill—ten males and five
females, In addition two infants died in the
village nt the time of the epidemic.  Theis
mothees  denied  that  these  children  had
Been given any part of the turtle, but for
redsons mentioned below, the deaths of these
infants are regarded as arising from ingestion of
the contsminated mear, Seven prople were
admitted to hospital, and of these, three died,
Including the two infants, the sex and ages of
those who died were males of two moaths, six
months, 11 and 34 years res tively, and one
woman of over 40 ypears, rhidity and mo:-
tality are summarized in the Table below.

DISCUSSION,
Cause of the epidemis,

The occurrence of the symplorms of food-
poisoning shortly after the ingestion of mn
unusus]l item of diet arouses a suspicion that
this food, in some way, may have cansed the
illness. “When, further, one learns that the foad
was meat which, afrer 5 comparatively short time
in o hot-stone cooker, waz Joft in A rain doused
Fu't for many hours, then eaten without re-conk-
ing, that suspicion becomes extremely strong.

mumber of Numarodu villagers who awe mede meaty becanse il werg admiied

Cloial population of village at 1965 Comus = 144 persing )

Agn HEner

Numhop

Muan ki

enzing Benpming ndnuletad DF".‘:'“:’..',L
Fear, b it S " e, il g
Q:11s12 ... F L - i - ¥
I-14 = <A ] Q I 1 1 - 1
13-44 . iy 11 ] ] 4 1 " 1 1
5= 7 4 4 2 a 1
Totals by sex ... 34 18 12 3 4 3 4 1
Grawt ToTals 43 7 5
! URprdiagm.
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The envimmment within the banana-leaf wrapped
patcels et in a conling mumu would appear to
r'u.! an idel culture medivm for micro-organisms,

Incidence of the illwess.

Of the 41 people who admitted eating
the turtle meat, only 15 became il It
appenrs probable that some parcels of the food
-:Iji,g‘ﬂﬂt contain a sufficient load of the pathogenic
agent to cause sickness.  Possibly becanse of their
position  among the hot stones such  parcels
received 4 more thorough heating before rain
coaled the mumu ; their contents may have pro-
vided a less favourable environment for emicro-
bial growth ; or perhaps their contents did not
become contaminated prios to the tyng wp of
the parcels. An attempt was made tc ascertnin
whether these who became sick had eaten from
parcels other than those eaten theis prore
fortunate neighbours. Due to informants con-
tradicting one another and themselves, this
enquiry was not pressed.

Mothers of the dead infants averred that their
children had not been given any of the turtle
meat, and other villagers ageeed that such food
would not be given to babies prior to the eruption
of teeth, Asked to explain the children’s deaths,
villagees replied that the turtle meat had poisoned
the mother’s milk and this was the reason for
the illness and death of the infants, It seems
more probable that the infants were, in Fact,
EI'T-'HI some of the cooked food, possibly the

lood and fat paste, but the mothers’ fear of

admitting l:-re:td?uf a taboo, and perhaps their
fear of police action against them, prevented
their complete frankmness.

The man, father of one of the dead infants,
who himself died in hospital on the fifth and last
day of the incident, had almost certainly caten
turtle ae beast 36 hoors after the meat had been
reroved From the muame, so it is highly likely
that some meat was kept in his house after the
Wednesday night fenst, and was given to his
son on the Thursday,

Clinical featnres of the opidemic.

Yillagers who ate portions of the cooked
burtle within a short time of ity removal from
the mumu, either experienced no ill effects or
suffersd a relatively minor illness in which
vomiting was the main complaint ; abdominal

in and diarchoea were either minimal or absent.

hose who ate meat on the day following its
removal from the mumu, or later, presented 2

VOLUME 16, Mo 2, JUNE, 1967

more serious picture, including repeated vomit-
ing, nbdominal pain, Jdiaerhocy, masclae wesks
ness and inceeofdination of movement, dysartheia,
thanpges in or loss of conciouwsness, respimtory
depression and fmally death. Post-mortem ox-
amination of the man who died on the final day
of the incident showed no extensive lesions of
the alimentary tract and hndings were consistent
with death ?rlnm respiratory t&a;.sllurc. Mope of
those who had ecaten the meat complained of
mouth and throat symptoms described by Romeyn
and Haneveld {1956),

T'he toxic agent,

The increasing severity of the illness with
the lengthening of the interval between the meat's
removal from the muma and its being caten,
together with the clinical features reported and
the post-mortern findings est 4 rmicrobdal
toxin as the agent responsible for this epidemic.
However, the picture does not unequivocall
typify either staphylococeal or clostridial contami-

- 3 L -
Plate I=—=The carapace of the turtle sesponsible to
this epidemic.
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nation.  The ahsence of mouth and  throgt
= symptoms points o an agent other than that

responsible  for

New Guinea {'West Iritn) reported by Romcyn

and Haneveld (1935),

The carspace of the turtle responsible for the
Namarodn tragedy w.:!{pv]mtﬂgnphed {Plate T},
Unfortunstely” some of the scutes had  been
removed before this photograph was taken and
this has made positive indentification of the
specimen difficult. Copies of th Kodachrome
transparency have been seen by authorities in
New Guinea, Avgtralia, England and the USA.,
and resemblances noted to the specics Carefia
faretta, Eretmuachelys imbricats and Chelonis
mydar—three of the four turle specics found
arousd the New Guinen coast,

SUMMARY.
An outbresk of poisoning following ingestion

of poaly-cooked turtle meat js reported. OF the

the epidemic in Metherlands,

43 persons cating this food 17 became ill and
fee of these died, The toxc agent was not
identified.

Note—The author would be plessed b0 send
Kadachsans transpasency of the incomplete CRIpace
o anyone wishing o ateempt 2 defnitive indentE.
cation of the species of turile mvolved jn this
epidemic,
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" NEW GUINEA MOUTH *

NEW GUINEA,

Beriberi assumed epidemic preportions an the
goldfields. Transport was exceedingly difficult,
and only the most portable article could he
carfied in. The great majority of the natives
therefare lived on polished rice and tinned meat,

this, ther with the 4 sive fachors of
great altimde (7,000 1o 8000 FLY, constant
cold and rain and heavy waork, make beriberi
inevitsble. It was not long befors cnses of
ulcerative stomatitis made their appearance, and
it is interesting to note that so common has this
Ymptom been on other goldfields thai i ig
commonly known as ' New Guines Mouth ',

Verbal and  written representations to  the
miners dm-.-di-:a! officers v;ler: not sun:gsful‘.. s0
1 special diet was made obli w, and

F?cnﬂdenre of  beriberi gcn;:?i}tl once o
decline.”

Report ta the League of Natioas, 19261927,
PAPUA,

o As was the case last year, the deficient rain-
fall during this year has resulted in 2 similar
deficiency of native food. In all, 20 cases

58

of ulcerated mouth disease (early scervy) pssed
through the Native Hospital, Port Moresby, and
17 through the Native Hospital, Samarai,
This " uleerated mouth * disease hag undoubtedly
2 sturvy basis although the organisms found are
almost entirely [arge spirochactes usually mixed
with fusiform bacilli much g5 in Vincent's
Angina and Noma. The first signs are that the

ums blead if rubbed ; they next ulcerate

eir marging and the breath gets foetid, Uleera-
tion then spreads on the inside of the cheek,
wiually adjacent to the molars, and anaenda and
peneral weakness become marked, In some
instanices the uloeration spreads mazkedly and
may even lead to necrosis of the palate or por-
tions of the jaw-bone, If bntreated, death
occasionally occurs due either to extansive spread
of the disease or to general weakness and debility,
Cases not too far. recover g5 a rale readi
with some form o anti-scurvy treatment, ag
did in this instance. Other signs of scurvy ame
nol frequently seen,”

W, M. 5STRONG,
Chisf Medical Officer,
Annual Eepert 1851-1833,

FAPUA AND NEW QUINES MERCAL TOURNAL




Letters fo

In your Jume 1975 edition (v.18, p.125),
mjuﬂh{dlhmﬁmmﬁﬂﬂm
outbreak of turtle meat poispning that
w;ﬂhlhllwﬂﬂmlﬂupuinm
Kavieng Hum.‘-til in A
1074, Several similar uﬁi
mmadhﬂewlrehndmﬂehnwhnm No

Botulism differs from other forms of food
poisoning in that gastro-intestinal symp-
hmuamlljghtnrnhmt.ﬂumndiﬂmu

described as an intoxica-

Iim. and the acHom of the toxin on the
pathmnmmmn‘}rshmilrupm

gible for the most prominent symptoms
namely, dllatedm.pﬂs,aﬂnn and cranial
nerve palsies, General muscular weakriess

m:ﬁ:m confirmation can ﬂ!ﬂjl' be
made by the isolation of the erganism and
its toxin in the suspected food.

Botulism has been reported with prepared

the Editor

mtanmtud and umb&:':ﬂ when
adﬁ;!'u ‘Ifﬂiuhrﬂummﬁmyﬂu do not
eat it.

In view of the doubt about this condition,
it be wise to follow Dr Edmonds’ ad-
vice, in from eating turtles’.

Yours faithfually,
Robert Likeman

e o e TG B e

Pacific Region, Newport,
Wedneil. On botulism, pl65: on turtle
poisoning, p 185f,

PSYCHIATRY REJOINDER

Dear Sir,

Kindly permit me to to Dr Burton-
Bradley's commerts on repﬁm
Plr}rchiau'}r' (PN.G. Med. J. 19; 181, 1978).
he appears to have missed
mepmntuithahuerwhinhwmquu-
tion both the effectiveness and eﬁwﬂ
of the psychiatric services
traditional means for dunlu:g with
havioural d.wrrders

It would be regrettable if he actually
finds such guestioning merely a ‘quaint
little diatribe’,

Yours,

fish foods; Ily, since the toxin itself is
heoat stabla, turtle may have been al- B, Hocking.
e —— e ——
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mission has been difficalt te intereupt since
spraying started in 1970, there was an
wvernge of ounly four malarin eascs per
month during the latter half of 1974,

Malaita District has experlenced minor
oulbreaks of transmission in scubtered areas
every year since spraying started in 1870,
This was repeated during 1973 and more
seripusly In 1874, During mid 1974 East
Kwaio, an operationally difficult area,
shewed signs of resolving, only to break
aut again in November and spread up and
down the coast and also scross the moun-
taln barrier to west central Malaita. This
outbreak of mainly P. falciparum malaria,
which was :emlvir# by April 1875, was
an object lesson in the need tor very speedy
action once the parasite gets the upper
hand in 2 semi immune population (as a
result of spraying).

During 1973-74 further efforts were di-
rected towards improving the standards of
field operations, but delays in supplies and
transpart problems continued, as always,
to threaten the suceess of the programme.
Great efforts were made to improve on the
supervision of treatment of all
malaria cases to aveid the well known
relapsing sity of S.W. Pacific P,
vipaxr strains. Remedial measures wers
intensilied around all foci, Mass Dr}":ﬁ
Administration was extensively used w
good results in the Gilbertese communities
in Western District, Nggela and N.E, Maki-
ra but equivoeal in North Guadal-

canal,

ﬂbieuli‘-'un and ]%]I-Em for 1875 include
the elimination of afl P, falciparum Parnsi-
taemia from the Sclomons; o special offort
in Malaity; an imprevement in the detec
tion of Imported eases into Western District
and an all out onslaught en the north coast
of Guadaleanal, Additional nﬁlemenlary
mriusulﬂ will include the use of ultra hg
volome peridomestic space spraying wi
malathion and the use of Abate cide,
These will be directed at specific foci with
the chjective of reducing vector densities
to & very low lovel during the low trans-
mission senson.

The for the eventual eradi-
catinn ig from the Solomon Islands

remain good, It cannot be emphasized too
strongly however, that the task is not an

AP TR SE@ WA & TERIPR SASE

i

cisy one and that it requires the whole-
lwsarted backing of all agencies in the
Ministry of * Health, full sepport by other
agencies and last but by no means least,
full acceptance and co-operation by the
people,

I am grateful to His Excellency, the
Governor of the British Solomon Islands,

for permission to publish this Progress
Beport, e i

Dr. ]. G. Avery,

Chief Medical Officer { Community
Health ), Ministry of Health and Welfare,
HONI Brilish Solomon Islands,

REFERENCE

1Avery, J.G, (1874). A Review of the Malar-
in Eradication Programme in the British
Soloman Islande 197T0-T2 Papun New Gul-
nea Medieal Journal (1974) 17 50-80,

TURTLE MEAT AND CONE SHELL

POISONING
Sir

Two unusual cnses which presented at
Kavieng hospital during 1874 illustrate an
interesting and disturbing lack of local
knowledge about dangers marine ni-

1. Tortle Meat Poisoning

A meal of turtle was eaten in Panapai
b - g sl Lok
un ugust. 3
several children were sick, At about 6.00
am. the next day a child of 8 years was
bronght to the tal, after having be.
COME  UNCONSCiouns Iullmn‘ng vomiting,
There was noe response to a flaceid
paralysis and dilated pupils, fumhar pune-
ture and a melarin parasite slide were
performed to exclude more common diag-
noses, but in spite of supportive measures
including intravenous fuids, hydrocortisone
and phenergan, the child died quite sud-
denly at midday. This child was alleged
to have eaten the unlaid eggs of the turtle.
D’uﬂnﬁ the night 2 more children died
in the vi fge.'I'herm-tmuming the teacher
brought 18 other children who had eaten
the turtle. Fifteen were symptom free; 3
had had attacks of vomiting, and were kept
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Despite careful lﬂqﬂu‘lﬂ Wwe were unable
te ascertnin the details of the eatching and
cooking of the turtle, but the shell was
recovered and identified as the ERETMO-
CHELYS IMBRICATA or Hawkshill Tor-
tle. It was not possible to discover whether
the polsoning was due to staphylococeal or
clostridial contamination, or ‘a toxin in the
meat itself,

_deveral persons associated with this in-
cident recalled Hiegggimnmgs ut Namats.
nai in December 1985 which resulted in 5
deaths, and on New Hanover in 1957 and
isolated incidents had occured at various
other places in the New Ireland District
over -many years. Nobody however knew
ﬁhnitchr whimhspeci%;he of turtle were

ngerous or when, itive
comment was that “If the mgtrilg*gg; o
you, do not eat it. If vou po after it and
catch it, it is good for eating.” It is by no
means clear what was meant by this,

Reviewing the literature {Dewdney 1967,
Halstead 1959, Bell 1872, ]l: it appears that
sovaral species of turtle, notably the Mawlks-
bill, the Green Sea Turtle (CHELONIA
MYDAS) aml the Leatherback Tuortle
{(DERMOCHELYS CORIACEA) do be-
came poisonous to eat at times, possibly
by o process analogous to ciguatera poi-
saning in fish. The presence of neurological
symptoms generally favours this diagnosis
rather than a bacterial mtoxeation, al-
though this undoubtedly can oceur, In spite
of the risks and local uncertainty about the
nature of turtle meat poisoning, turtles
continue to be eaten in large number here,
and so presumably intoxication will con-
tinue to oceur from time to time.

2. Cone Shell Poisoning

A 33 year old man was admitted uneon-
scious after having been diving on a reef
in the Kovieng harbour the ious night
with the aid of a flashlight fua had picked
up a coneshell, which he had placed in his
trouser pocket. The shell was Inter identi-
OMNUS GEOGRAPHICUS, A short
t\;’l‘:ﬁi’% 11;1l.‘er he l:‘elil:ltﬁ sI}urp H%: in his
igh, but thought litte of it cyclin
home he felt weak, snd went straight f:E

‘bedl. His fnmEl__r,.r later noticed that he was

not moving his chest when he breathed,

and was not rousebls, so brought hi
to hospital, On ﬂxmninaliﬂi:rhn hagl'lgehin
ralized flaccid paralysis, and was breathing
satisfactory but enly with his diaphragm,
Other observations were normal, No mark
could be seen on his thigh, !
No treatment was given ond ca
observation, The faﬂﬁmg I&m herﬁ
iu;‘ll!r tully conscious, although drowsy, and
d move his legs, He was out of hed
the naxt day discharged two days

later,

1 subsequently showed the shell to every
local member of the hospital staff, Only
two said they were aware that it was
dangercus; one of these was from Manug
District, the other, 2 mixed race persom,
This magess posiicg by Gore Sl &

since otherwise one wou
iﬁil folk lore to have stared the informa.

In the majority of cases of stings or
bites which present to hogpital (84 a
month in Kavieng), no positive identi.
fication is made, becsuse the vietim is
injured while wading, the injury is to
the leg or foot is under water and
the attacking creature is not seen. Ocen-
sionally an identificution can be made if
the patient has Illhsl}ghumﬂf speared the
animal {e.g, a stone-fish) or if some part
of the sting or proboseis is left in the
wound.

R. Likeman,

Kavieng Hospital, KAVIENG

The Diseases & Health Service of Papua
New Guinen Dept. of Public Health.
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A NOTE ON THE DISTRIBUTION AND

PREVALENCE OF ANOPHELES SUB-
PICTUS GRASST

Sir— .

Anopheles subpictus has been recordad

from the following localities - (1) the Port




Moresby area (Hill, 1825, and current

SHTVEYS DeI];Ert. of Health); (2)/Motu
Mok, 1.15:3' miles west of ’rt }-]{fnreatlﬁyn

(Bang et al, 1947); (8) Mirivasi in
Papuan GCulf (Roberts and O'Sullivan,
mﬂ\}; (4) D'Entrecastesux Islands { Spen-
cer, 1965); I:.;-g Wewak { Peters & Christian,
1063 -,f ; ilne Bay (Lee & Woodhill,
1944); (7) New Britain (Lee & Woodhill,
1644; Spencer, Spencer, & Venters, 1914)’;
(8) Madang (Dept. Health report, 1974

With such a wide
this species will undoubted
muny other localities along ¢
Cuinea coastline.

Bang ot al. (1947) recordel that this
%pe::ien was “ecxtremely prevalent, came
re%umtly to feed on humans, was present
in houses in the duﬁgw, and was
infected” (with malaria}.

A. subpictus was found at numerous
points around the entire perimeter of the
three large islands of the D'Entrecasteaux
Group, sometimes in large numbers, Speci-
mens occurred in all types of catch . day
and night indoor-resting, day outdoor-rest-
ing, leg-biting, exit-traps - and
commenly, Larvae were read found. In
1957 this species constituted 1% of 2028
ancphelines taken in h&;hltlng catches on
Goodenough Island in this Gmunf:; in 1858
it represented 14% of a total of 1572

elines. Bm:dinﬁ was in pools and on
the edges of brackish tidal creeks,

As A. subpictus ocours in the Port Mores-
by area it is possible that specimens will be
found in aircraft eriginating from there and
landing st Australian airports.

known :]ish'lhuﬁm:
be found in
e Papua New

bi. Spencer :
Formerly Entomologist, Dept. of
Public Health, Papua New CGuinea
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Date: Sat, 29 Aug 1998 22:02:31 -1000 (HST)

From: "George H. Balazs" <gbalazs@honlab.nmfs.hawaii.edus
To: Don Buden- Math & Science <mathscienceamail.fms
Subject: Re: turtle poisoning

Good to hear from you. Yes, indeed, I have some papers more recent than
the 70's. Unfortunately, though, very little new is know about this
poisoning from hawksbills. Sporadic, Decades can go by in an area with
nc cases. Then, a whole wvillage will become ill from sharing a single
turtle, BSome babies will die, along with some elderly. The symptoms are
horrible. It‘s interesting that no cases have ever been know from the
Caribbean where hawksbills (at least in the past) have been somewhat
numarous and regularly eaten.

I'1ll pull the papers together and mail to you. Note that most do not
refer to this poisening as being related to ciguatera fish poisoning.
Hawksbill normally don't eat algae. Their most common diet item is
sponges (which as you know contain weird toxic compounds) .

I'm leaving on early Tuesday for a week of field work at French Frigate
Shoals. S0 the mailing will go out to you shortly after my return.

Aloha, George
LE R E R R LR R R R T ]
George H. Balazs, Leader
Marine Turtle Research Program
National Marine Fisheries Service
Honolulu Laboratory
2570 Dole Street
Honolulu, Hawaii 96822-239c USA
Tmal: (808} 283-5733
, Fax: (808) 583-2902

*Email: gbalazs@honlab.nmfs.hawaii.edu*
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On Sun, 30 Aug 1998, Math & Science Department wrote:

George

I have an ma on the reptiles ﬂf.ﬁEﬁEEEBﬁikuﬁlﬁil in progress and which is
based largely on my 5-week wisit this past summer. Last year, several
Sapwuahfik islanders died in two separate incidents of turtle poiscning
involving Eretmochelys imbricata. I have some background information on
chelonitoxication, but most of it from the 15708 and earlier. Little was
known of the actual cause of poisoning then, the general concensus being
that the toxins were derived from algas ingested by the turtles, in the
manner ©f ciguatera in fish. George Zug indicated you might be able to
provide updated information. If you know of any recent papers addressing
the issue of epidemiclogy, I would very much appreciate your sending me
xeroxes of one or two that I could cite as background information. Library
regourdes here at COM are rather limited.

Don Buden

Title III Math/Science Connection

Department of Mathematics and Natural Sciences
College of Micronesia-FSM Palikirxo

P.0. Box 15% Kolonia

Pohnpei FM 96941-0159
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VENOMOUE AND PoISONDWS MARINE AMNIMALS

CONE SHELL

INDO-FPACIFIC (INCLUDING JAPAN),
INDIAN OCEAN

[EOHM 1663; HALSTEAD 1988)
Fatalities have occurred, but the number is
uncertain. Seven deaths are listed by KoHN
(186:3), as shown in Table 3.34, but up to 15 out-
side Australia are claimed (KOHN unpublished
observations in WILSON & GILLETT 18R0). HAL-

STEAD (1988) states a ‘crude mortality rate of

about 25 per cent’ on the basis of ‘more than
eight deaths” from "more than 28 cases’. Conus

geographus is responsible for the majority of

confirmed deaths, with Conus textile responsi-
ble for one death and suspected in one other
LEOHN 1963; SUTHEARLAND 1983; HALSTEAD 1885),
Recently another two deaths in Japan from
Conus geographus) have been advised (Tahle
3.38) (TOMIHARA 1964, unpublished observa-
Hons) |Chapter 20, page 415].

OFf the four deaths in Okinawa (Tables 3.34
and B}, the 1527 death was a five-year-old bo
stung on the finger while clamming on a beach;
the 1835 death was a 32-year-old male stung on
the right thumb while clamming in the ses; the
1944 death was in a 13-year-cld male stung on
the left finger while fishing in the sea; and the
1954 death was in an 11-year-old stung on the
left hand while clamming on the beach (vasHIRO
16, TOMIHARA 1994, unpublished observations).

TawLE 3.34

Maraxa, Sni Lanka, INDia

| HALSTEAD 1870 Vol 3)

The number of fatalities is unknown, but a
review by SILAS and BASTIAN FERNANDO (1956,
published by the Regional Centre of the Central
Marine Fisheries Research Institute, Marine
Fisheries PO, Mandapan Camp, Tamil Nadu,
India) documents (in some detail) 95 Indian
deaths (including 36 children, three of them
breastfed) out of a total of more than 723
patients. Chelonitoxin iz apparently very toxic; a
mortality rate of 28 per cent in outbreaks is
reported (HALSTEAD 1970 Vol 3), and well-docu-
mented antopsy reports exist (HALSTEAD 1958),

ASIATIC PORPOISE FLESH

POISONING

CHINA
[MACCOWAN 18587), and

WHITE WHALE FLESH POISONING

ARCTIC
|STEFANSSON 1044)
Fatulities trom ingestion are claimed but no
precise details are known.

DOCUMENTED CONE SHELL ENVENOMATION FATALITIES, DASCD UPSH KOHN 1963,

Date af sting Bpecies Location Original description
unknown Lonies bextile Banda, India Rumphlus {1703)
14 May 1858 s Irxtile? New Hebriges [now Vanuatu) MacGiilvray [1560)
un&nown C. geagrapius Loyalty | {now Mew Caledonia) Gill {1876}
unEmown L. geagraphis Fiji Claland (1912)

28 Juns 187 G geagraphus Dkinawa, Japan Yasiro [1939)

25 Jung 1935 C. geagrapius Hayman 1, Nih Gid, Austraka Iradale (1925)

20 June 1935 C. geopranis Okinawa, Japan Yagiro [1939)




.EN(]T\I{}US
(}I‘:{}T\T{}US
MARINE ANIMAI S

%MLUI( A TSA N D

I{]Ll’}{,li A L

A N D .

][:*‘LI\.I}HUUI\

MEDICAL I*lurrm:s:

ez

Jonn A, WiLLiAMsoN
PETER J. FENNER
Josern w. BurNeTT

Brovrocy Ebprrog:
-

JACQUELINE F., R FKIN




Fublished by
UNIVERSITY OF NEW S0UTH WALES PRESS
Sydney 2052 Australin

Telephone A1 2 9398 5900 L
Fax: 61 2 9395 3408 e
Rt
Surl Life Saving Queensland Ine LT
PO Fiow 2136 Fortitude Valley 01d 4006 AL
Ansdtralia ) iF :"-_..-'

Ill_i-":|I"']'!'F1I'I|Il." Gl T 3852 1495
Fax: 61 7 3252 4511
@ Burf Lile Saving Australia Ine

First printed in 19665

This beak is copyright, Apart from any falr dealing For the parmpese of private sudy,

rescarch, criticism or review, & ]1.:-.rrni1'.r'~c| under the I':ui'-

reproduced by any process withouot writben permizssion from the pirhlisher,

right Act, no part may be

Matianal Likrary of Australia

Cataloguing-in-Publication entry.

_i = moan . [l -

TS B0 I36 . (ke S YY) 5= Jb- 97 -

Venomos and Podsemens Marine: Animals: Medichl and Bialogical Hamhaok

|:|i.|:-1i|r}_!r;|[_||u.l_
Tichaebes indey
ISEM O S6540 270 6

L. Demgerows nrarine. 2. Jelhvfiches,
L Willinmson, John A, IL Feaner, Peter ].
IIL. Burnett, Joseph W IV, Riflin, Jacqueline F.

JJI.'\i:.{l:-:'l: InEipn Pry Lacd

Munaging Eaitor: Mada Memtjar

Prinber: South China Printing, Hong Eong
Froduction Manager: Di Chuick

Publisher: Jahm Elliot

LIBRARY U.5. WAVAL ACAGEWY




A

Argh faat Maxteur fL et P D e L Lo B e

o =

-

AANAIVOSON G !, CHAMPETIER DE RIBES G.2 , MAMY E. A3, JEANNEROD G.2, RAZAFINJATO Pl CHANTEAU 5.4

INTOXICATION ALIMENTAIRE COLLECTIVE PAR CONSOMMATION DE TORTUE DE MER
DAMNS LE DISTRICT D'ANTALAHA

de 7.7 %,

mesures préventives adopiées.

MADAGASCAR.

. ABSTRACT: “Mass food poisoning following

structured organizarion o conirol sea products poi
Kev-words : Mass food poisoning - Marine toxins

RESUME : En Décembre 1994, une intoxication alimentaire collective par consommation de toriue
de mer @ touché environ 60 personneg, sur la cdte nord-est de Madagascar. Les signes cliniques
prédominanss étaient digestifs ( nausée, vomissements, dysphagie, stomatite aigut) et pouvaient
persister plusieurs semaines. Le raux o anagque de [ intoxication a &t de 43% avec un taux de [éralitd
| De tels accidents, bien que rares @ Madagascar,
veillance des intoxications aprés consommation de produits de la mer, afin de metre en place des

nécessitent I'organisation structurée d une sur-

Mois clés = Inoxication alimentaire collective - Toxine [lore ¢t faunc marines - Torue de mer -

turtle consumption in the districe of Antalaha -
Mucuguscar” ; in December 1994, amass food poisoning through ingestion of turtle affected abour 60
persons, on the north-eastern coast of Madagascar. The prevailing clinical signs were digestive
(nausea, vomiring, dysphagia, acute stomaritis) and might persist during severalweeks. The poisoning
anack rate was 48% with a lethality of 7,7%. Such accident, even if rare in Madagascar, requires a
soning and to Set up adequate prevention Measires.
-Turle - MADAGASCAR.

|J%

Les intoxications alimentaires par consommd-
lion de toriue de mer sont bien connues dans la
région Indo-Paciligue - Philippines, Sri Lanka. Indcs
ot d'autres pays du sud-cst asiatique (1). Les
sympidmes varient en fonction de la quantiyé de
viznde ingérée et de la personnc (2). Généralement
les promicrs signes surviennent de quelques heures
1 quelques jours aprés la consommation de tonue .
lcs symptomes initiaux consistent habitucllement
en nausde, vomissements, diarrhée, plicur, douleur
épigastrique. froideur des extrémités, vertiges.
céphalées, stomatite alguc puis hypersialorrhée,
dysphagic, papulo-pustules ct ulcérations sur la
lafigue pouviant persister .des mois, parfois
somnolence, coma, et décks pouvant aueindre 28%
des personnes noxiguées (2 essenticllement les
enfanis e les sujels §35s .

A Madagascar, les intoxicalions aprés consom-
mation de cortains poissons sont connues ot relati-
vement courantes. Parcontre les intoxications aprés
consommation de cenaines tortucs semblent rarcs
ot n'ont pas fait 3 ce jour I'objet d'éude.
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Du 19 au 22 Décembre 1994, une toruc de mer
du nom vemnaculaire de "Fanoara™ (Eretmochelys

' Canacp de Surssfance Epidémiciogique (DLMT) - LErsiére da la
Eanip f Conpalierrachrigus 80 12 Sornce Sandare de Disncld Aralaha
b iyl Passeur of Madagascar

imbricata, CARET), a ¢16 consommie (aprés culs-
gon) parenviron 120 villageois, habitant 3 27 km au
nord dela villed' Antalaha (Province d" Anisiranana,
dans les fokontany d’Amboahangy ct d"Andra-
saingy) . La tortue avail & prise vivanie e 18 au
soir, alors qu'elle éail sur la plage. L'aleric & &6
donnée 1z 27 Décembre, lorsque deux femmes du
premicr village ont &€ hospilalisées dans l¢ Centre
Hospitalicr de District (CHD) d"Antalaha et y sont
décédées dans un tableau assez semblable. Cen'est
que e § Janvier que les scrvices contraux du Mi-
nistére de la Santé 3 Antananarivo ont éué informeés
d'uncintoxication alimentaire collective apris con-
sommation de lortue de mer, et une enguéte ¢pi-
démiolpgique a pu dlre réalisée los 10t 11 Junwier
1985,

L'enquéle descriptive a 61 réalisée auprts des
sujets qui avaient consommé de la lomuc en causc,
4 partir d"un queslionnaire préimprimé.

Une ftude comparative de Lype cas-iémein 2
ensuile €16 réalisée entre los sujels malades ct les
non malades pour lesquels un questionnaire devail
&ire complélé. Reprenant les données de 11 livéra-
wre ¢t les signes clinigues des personnes décédées
apris avoir consommé de la lonuc cn Causc, éud
défini comme cas woule personnc dyant consommeé
de 12 lortue entre le 18 ot le 23 Décembre 1994 ct
présentant dans les heures/les joursfles semuincs
qui ont suivi, plusicurs des symplbmes suivanis qui
ne soicnt pas Tids 3 unc pathologie imercurcnis
évidente :




- sigmies buceaux ¢ stomatite aigué, sensation de
brilure de lalanguc et des lévres, hypersialorthée,
dysphagie. ulcération buccale, haleine féride

- signes disestifs : nausée, vomissements, diar-
rhée

- signes neurologiques : sensation ébricuse,
vertige, somnolence, coma

- signes généraux : céphalée, palcur, sucurs,
tachycardie, refroidisscment etfou fourmillement
des extrémilés.

Une dysphagie isolée survenue dans les 72 heu-
res apris le repas en cause a aussi &t retenue pour
3 cas, .

Les seules variables qui peuvent éire compardes
sont: Age, sexc, date du repas, partic de la wrme
consommdée.

Les donndes ont ¢éié waitées sur les logicicls
Epiinfo, Access ct Excel.

Le questionnaire n'a pu éire compléle que pour
66 personncs sur les 120 personnes qui auraient
consommed de la toruc (soit environ 55% des con-
SOMMALCLIS).

En prenant en compte les informations fournics
parle médecin du Districtd’ Antalaha ctlesmédecing
de |'hdpital d'Antalaha, ['intervicw dos responsa-
blesdes 2 fokontany (Amboahangy et Andrasaingy)
et d'une quarantaine de personnes de ces villages, et
I'analyse des questionnaires, il est possible de donner
les éléments suivants:

1- L'agent causal

Une tortue de mer de grande taille (30 cm sur 50
e, environ 25 4 30 kg) a 61& trouvée vivante surla
plage : le "pécheur” (venant d'un village Eloigné de
20 km) 1"a tuée et dépecée sur la plage, avant d'en
vendre les morceaux. 11 n'a pas éé possible de
retrouver ce vendeur qui se cache, mais qui sclon sa
famille aurail aussides symptdmeslids il'ingestion
de viande de cotie Loruc.

Les gens du village précisent qu'il s"agit d'unc
wrue do type "Fanoarg” connue comme élant
occasionneflement toxique : habitsellement cetic
\gxicité est recherchée par l'obscrvation d'un prurit
cnmettant dusang de la tortue au contact de |a peau.
Dans le cas présent, lc “lest™ a éé négaul, La
carcasse n'a pu &tre retrouvdée (clle est avec le
pécheur), seulement 2 écailles nous ont €8 fournics
ot quelques petits morceaux d°éeaille ont éié retrou-
vi&s sur la plage od cllc a éué dépeete. Aucun restc
de viande de tortue n'a pu Gtre retrouvé en raison du
long délai entre la date du repas et celle de enquéte.

[l o5t i noter qu' une intoxication collective apots
consemmation de torue de mer éLait survenus ¢

Bz TS O R R AL

1993 dans_un village siwé 2 10 km au pord
d'Amboahangy et en 1990 4 Amboahangy. La
saison Novembre 4 Mars est connue comme étantla
saison A risque dintoxication aprés consommation
d'animaux manns.
2. Analyse descriptive des questionnaires
Ape of sexe : L'ige des 66 sujcts ayant con-
sommé de 1a tortue variait de 8 mois 4 80 ans, avec
unc médiane 4 13 ans. 53% éaient de sexe fEminin
et 47% de sexc masculin.
j : die19au 22
Décembre 1954,

le temps de cuisson a varié de 2 3 10 heures, quels
que soient les morccaux manges . Les gens ont
mangé delachairet/oudesocufs;la consommation
s'élant passée 3 scmaines avant 1'enquéte, il Sait
impossible de faire préciser la quantité consom-
mée. Parailleurs, il n'a pas éué possible de retrouver
des restes de la lonue pour une analyse oxinigque.
Tayx d"atiaque : 32 personncs surles 66 rentrent
dans la définition d"un cas au moment de I'enquéte,
soit un taux d'auaque de 48%.
idémi + 22% des malades ont
présenté des signes dans les 24 heures qui ont suivi
la consommation de tortuc, 64,5% des malades ont
présenié des signes dans les 72 heurcs. Un malade
a présenté les premiers signes 20 jours aprés la
consommation de tortuc .

& Courbe épidémique
a8

Lk
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Description des symptomes
- dysphagie dans 50% des cas
- nausées, vomissements dans 38% des cas
- siomatite aigué dans 34% dcs cas
- papules sur la langue dans 31% des cas
. spnsation de brilure des 1evres dans 31% des cas
- ulcération buccale dans 28% des cas
- somnolence, asthénie dans 22% des cas
- tachycardic dans 19% dcs cas
- céphalées dans 19% des cas
- vertige dans 19% des cas
- fidvre dans 13% des cas
- hypersialomhée avee haleine [Elide dans 13% des
Cas
- duns 3 cas, secur, pdleur ou fourmillement des
extrémilés




- dans 3 cas, diarrhée

- dans 3 cas, unc polyadénopathie cervicale
inflammatoire a &8 notée, avee fismlisation dans
un cas (non vu au cours de 1"enquéle).

Exclution :

- Guérison ; sur les 32 personnes ayant présentd
des symptdmes, 15 éizient guéries au moment de
I'enquéte. La guérison était survenue dans un déla
de 1 &7 jours aprés le début des signes dans 3 cas,
et dans un délai de 8 & 16 jours dans 7 cas .

- Persistance des signes : 17 personnes avaient
encore des signes au moment de 1'enguéte,
essentiellement A type de dysphagic et de stomatile.

- Décés: 5 personnes sont décédées, soitun taux
de 1étalité de 7,7%. Les cas de décis élalent :

« une fillerte dpée de 8 mois allaitée par samére
qui avait mangé de la tortue | la fillene a eu des
vomissemtenis intenses 29 heures aprés consom-
matlon de la tortuie par sa mére ot elle est décédée
4 heures plus rard

« son frére dpd de 2 ans @ mangé de la chair de
tortite, ila eudes vomissements et de ladiarrhée 34
heures plus tard et est décédé 2 heures aprés.

 deux femmes dgées respectivement de48 2e 60
ans ont ¢té hospitalisdes dans des tableaux & peu
prés identigues avec | signes pénéraux(tachycardie,
sucurs, céphaldes, vertiges), signes digestifs (nau-
sde, vomissements, diarrhée), signes buccaux
{dysphagie, stomarite aigué, hypersialorriée, ha-
leing fétide), TA normale, poly-adénopathie cer-
vicale, puis coma er décés. Les décéds sont survenus
respectivernent 9 jours et 14 jours aprés le repasen
cawse, Une aweopsic a été réalisée pour "une d'en-
tre elles et des prélévements envoyés & I'nstitus
Pasteur de Madapascar pour analyse.

» une fermme (@gée de 50 ans) non hospitalisde
avait présenté selon ses proches des signes géné-
raux (aschénic, somnolence, fidvre, anorexie), deés

e OEFERENCES :
i -__";a;;%" mwﬂ TR

signes buccaux (stomarite aigué, dysphagic,
wlcération buccale), des signes digestifs (vomisse-
menis) et son étar s’ éralt dégradé jusqu'd son décés
18 fours aprés le répas en cause.

3- Comparaison malades/non malades

Seule la vardable "type de morceau consommeé”
a été associée A une différence statistiquement si-
gnilicative : les sujets qui ont consommé de |"ocuf
de tortue ont éé plus souvent malades que ceux qui
n'cn ont pas mangé (57% versus 23%, p=0,03).

Les signes cliniques décritsdans cette étude sont
concordants aves les données de la lindrature. Le
taux d'attaque 4'intoxication clinique sur 1"échan-
tillon &udié cst de 48%, ot le taux de 1éwalid parmi
les sujets intoxigués peut 8tre estimE 4 7.7% .

Trois scmaincs aprés lc ropas en cause, lamoitié
des personncs intoxiquées ont gardé encore quel-
qucs symplémes de Lype dysphagic ot somatite.

La toxicité potentielle de cenaines tortues (type
Fanpara) est connuc dans cclie région, puisque de
tels aceidents sont déja survenus en 1990 et 1993 .
Cependant les techniques traditionnelles pour
identifier la oxiciud chex 1a torue en cause n'onl
pas éi¢ performantes dans le cas décrit.

L'organisation structurée de la surveillance de
lels phénoménes semble nécessaire pour ¢n amé-
liorer la connaissance ot meltre cn ocuvre les mosu-
res préventives adapides .

I« Hashimoto ¥ Mariee Tozing and Oiker Sipaciive Marine
Merabalier, Tokyo ; Japan Scicntific Socioty Press, 15T,

2- Halstead BW. Pocransur and Vinomous Marine Animaly af the
World ¥ol.1. Washingion DT :U'S Governmenmt Priming Offies,
I9ER.
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Folk medicine and horticulture

Marine organisms are used in folk medi-
cine by coastal people of northern Mindanao and
the Visayan islands of Bohol, Cebu and Negros
in central Philippines. Of particular interest are
concoctions used to treat malarda, bleeding,
fertility problems, and worm infection (table be-
low lists those related to aguaculture). There
could be truly effective drugs from marine organ-
isms.

Sea urchins contain bioactive substances.
Mangrovescontaintannins, phenolic compounds
that exhibit antimicrobial activity. Seaweeds
contain phenols and terpenoidal compounds.

In horticulture and agriculture, Filipine
coastal dwellers have used brown seaweeds as
soll ameliorant and growth enhancer. Studies
point out that seaweed extracts contain plant
growth-promoting substances. These are now
exploited commercially. Other studies indicate
the possible use of seawseds directly as ferti-
lizer. Innorthemn Cebu, starfish is used as coconut
fertilizer; it reportedly induces blooming and pro-
duces healthier trees. Studies has also been
made onthe use of sea urchins and seaweeds as

Common name  Local name Treatment or use
- v
s e W i}- .
L TEd ! 1 _!
Green seawsad Lato, ar-aruclp = - “'ﬂ;mtumnf rheumatism. Seaweed is bolled and its soup

Graen esawead

“  drunk. For treating or preventing goiter. Seawead s
aaten raw or prepared as salad,

For treatment or prevention of goiter or bugen and colds.

Seaweed is eaten raw or prapared as salad.

Brown seaweed

For treatmant of goiter and other glandular troubles, Seaweed
is boiled, the soup drunk. Young shoots may ba added

to paksiw dishes (recipes consisting of fish cookad
in vinegar, ginger, gariic and salt),

Brown seaweed

Drigd ssaweeds are burned with or without small pisces of

rubber to drive eway Insacts paricularly those that infect
rice fields. Dried seawseds may also be hung on trees

— like the upo or Lagenaria siceraria and the langka or
jackiruit Arfocarpus integrifolia - that are infested with
worms. Seaweeds are believed to drive away the insects,
These may also be mixed with sail as conditionar or with
rice bran as hog fead.

Fead spawsad Gulaman

For trastmant of stomach digorders; also used as laxative,

Dwecoction is prepared and drunk.

Fed epawaad Guso, tamsan,

Decoction is used as foliar spray to enhance flowering and

cottonii crop growth.

[1e g
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Common name Leeal name Traatment or uss

: ' For malaria; the meat is saten raw or bolled.
Black saa urchin Tuyem, salunggo, Az pig vermifuge. The fluld inside the urchin tast and the

tayong-tayong arsiote’s laniem is usad
Saa urchin As purgative for man and pigs. Saa urchin Is chopped
or pounded, boiled, and the soup is drunk.
Sea cucumber Bahay-bahay, For errani husbands. The sea cucumber is dried, then,
balat placed in the trousers (inside pocksts or saams) of the
husband, Balieved to cause impotance.
Groupar Lapu-lapu, For faster healing of wounds of wormnan who gave birth,
lig-iig Blood from the tail of the fish is extracted and drunk.
Rabb#figh Danggit, For treatmant of wound caused by fish spines. Fish liver ia
samaral applied on the wound,

Green turtle, hawk's Pawilan For treatmant of asthma. The flesh is cooked adobo-style

bill turtle, laathar- {with vinegar, soy sauce, garic, laurel leaves, pepper
back turtle com and salt) and satan. The flash may be broiled
slightly burned, placed in water, and the soup drunk.
Az aphrodisiac. The turtle eggs are believed to stirmulats
sexusl drive,
Crocodila Buaya For saxual potency. The saxual organ is cooked and eaten,
Mangrove Pagatpal, miyap For slomach aches. The bark is boiled and the extract drunk
or used to wash wounds, Tannins from boiled mangrove is
considerad an omnipotant medicine, Used as anlisaptic.
Saawater Tubig aa baybay Used for faster heallng of wounds. During summear in eastem
o dagat Visayas, newly circumcised boys ages 7 -10 bathe in the
sea ta heal their wounds faster, For freatment of partial
paralysis caused by stings of poisonous sea urching or
fishes. Hot seawater is applied on the wound, or the ares
iz immeread in hot saawater,
Hot mud from ponds Used for faster healing of wounds and sores. Hol mud is
and mangrove areas applied on wounds and sones.
White sand from For treatrmant of wounds caused by thorns of marine animals,
the sea Sand is chewed and applisd externally to the wound,
Oystars Sisi, talaba Shefis are ground and appled to plants as fertillzers or soil
amaliorant. Ground shells are mboed with grain for use
as feeds for fowls.
Washing of fish (blood Appliad to ornamental plants to enhance growth and blooming.
and ecales)

Relerences: (1) Resaarch Gems. UP Diliman, 1981, UP, Diliman, Cuszon City, {2) PM Alific, GJB Cajipe, ET Ganzon-
Fortas, WRY Ucuanan, NE Montafio, and LM Tupas, Some fedifons! medicinal and horieulfural uses of manne organ-
iames SICEN Laaflaf 1.

Agqua Farm News Vol. XIW (Mo, 5} Sepiember-Ociober 1985 .
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Farming notes

(with relerance to folk medicine and hoculhure
On pages 6-7, this issua)

Grouper, rabbitfish and oysters

Tha grouper Epinephelus coioldes, the rabbitfish
Siganus guttafus, and the oyster Crassostrea spp.
are among the 20 or s0 commodities prioritized for
research at SEAFDEC/AQD for 1995-1997. Ascom-
plishments Intheirfarming techniques are discussad
In the ADSEA proceedings edited by Bagarinao and
Flores (ses page 22, this issus).

For the grouper, wark on these areas still have
to be done: (1) refinemant of broodstock manage-
ment and braading technigues, (2]} studies on regro-
ductive biology and endocrinalogy, (3) improvement
of hatchery and nursery techniquas with altamative
live food and water management, (4) studies on
sources of wild seed, (5) improvement of holding
and transport techniques for wild juveniles, (5) de-
termination of nutriant requiremants, (7) feed devel-
opment for nursery and grow-out, (8) health man-
agement, (8) documantation and improvemant of
existing culture tachniques, and (10) economics of
monoculture and polyculturs.

For rabbitfish: (1) refinement of broodstock
management, (2) feasibility studies for searanching.
(3) market study and sociceconomic assessment of
exigting industry, (4) cage cullure as alternalive
livelihood, and (5) collation of traditional knowledge
on rabbitfish biology, fishery, and culture.

For the oyster: (1) spatfall forecasting, (2)
evaluation and refinement of culture tachnology, (3)
transplantation and transfer of culture technology,
and (4) product developmant,

i
The giant clams "=
All egven known spacies of glant clams arefound in
the Philippines. However, only the smafler atached
speciea Tridecna crocea, 7. maxima, and T,
squamaosa are widaly distributed. Of the four unat-
tached species, only Hippopus hippopus oocurs In
some numbers while the atharthree, H. porcsifanus,
T. derasa, and T. gigas are virtually axtinct due to
overexploiiation.
Both shell and meat are wliized although the
shedlis a more important commadity, Allspecies are
harvested with women playing an equally important

role as the men. The clama are harvested from reaf
areas which are common property, without any
management program at present.

Ressarch on giant clams in the Philippines is
undertaken principally by two institutions:

* Silliman University Marine Laboratory in
Dumaguete City and
* University of tha Philippines Marine Science
Instituta in Bolinao, Pangasinan
mﬂuhmlnﬁmﬂnmmm.mh.
and mariculiura, These ressarch programs are part
of a larger program that include the James Cook
University in Townavills, Australia, the University of
Papua New Guinea, and the Ministry of Primary
Industries in Suva, Fil. It is supported by the Aust-
ralian Centre for International Agricultural Research.

Marieulture. Raising laboratory-reared clams
in ocean nurseries was tested in 7 sites but most
succassfully in Pamilacan (an island southwest of
mainland Bohel) in central Visayas. The ccean
nursery in Pamilacan was within an establishad
marine resarve, Inside the resf, which Is a mixed
seagrass community. The site |s partially protectad
from the monscon trade winds, which can destroy
cages, overtumn clams, and chip off shells. H.
fippopus juveniles (<12 to 14 months old) wers
placed in a simple fence-like enclosure of nylon net
held in place by ipil-ipll or barmboo posts, Survival
after 17 months was about 74%; remaining clams
grew an avarage 3.65 mm aach month,

Further reading: JW Copland and JS Lucas,
1888. Giant clams in Asimand the Pacific. ACIAR
Monograph No. 9. 274 pages. (This monegraph
describes the research conducted by Silliman Uni-
varsity andthe University of the Philippines, among
others. )

LT

The marine turtles
In the Philippines, marine turtles now face a threat
to their survival. They are hurtad in the sea or
slaughterad onthe beach asthey lay their aggs. The
#9gs and meat are taken as food while their skins
and shells are processad into various by-products.
The government has prohibited the trads of
farnna turtles or its by-products; regulates the egg
collection of communities that have traditionally
depended on marine turtles as source of food:
declared sanctuaries in Tewiawi (the Turtle ls-
lands), Palawan (El Nido, Bacuit Bay), and Antique
(Caluya); and deputized provincial officials as con-
sarvation officers or game wardens,

Agua Farm News Vol XIll (No. 5) September-October 1895
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Marine turtles live up to 80 years or more. At
maturity, the males develop more elongated, curled
claws and much longer tais than fermales, Marine
turiles are air-breathing although they can dive for
long periods and can swim powarfully, Thay have
no testh and use a sharp, homy beak and jaws to
tear and bite their food. Their sensas of sight, taste
and touch are well-developed, Dus to the absence
of vocal cords, the only sounds they can make are
hissing, grunting noises while exhaling, usualy
during courtship and mating.
Eﬂﬁmu@ﬂ%ﬂmﬂmhrﬂaamum
worldwide, Iiva ars present in the Phiippines. One
specles is the green turtie Chelonia mydas. The
grean turtle derivad its namea fromthe color of its fat.
It has many names in the local dialect but is more
popularly callad pawlkan (Tagalog). Adult famales
maeasure 54-121 em carapace length and weigh
113-182 kilograms. It is camivorous during its first
year of life, becoming exclusively vegetarian whan
adult. Algas and seagrasses are its favorite diet,
The Deparimant of Environmant and Natural
Resources (DENR) notes that many gaps still exist
inthe study of marine lurtle bislogy and ecology. So
far, only the nesting process of marine turties has
been studied extensively. DENR alse maintaina
hatcharias to proftect eggs against poachers and
predators during their incubation period. These
8ags are collected from beaches. Approximately
500,000 marine turties have successfully emarged
from these hatcharies and hava been releasad to
the sea. ;
DENR enjoins all to contribute and support
marine turths consanvation:
* do not kil or injure marine turtlas
* do not use dynamite or cyanide when fishing
* do not gather marine turtle eggs
* do not litter or throw garbage in their habitat
= do not buy or sell turtle eggs, turtle meat, stuffed
turtles and its by-products such as guitars,
cormbs, bangles, earrings, and rings
* report people engaged in thesa ilegal activities to
the authorities :
= if you see a turtle with a metal tag in its front
fiippers, write down the serial number and
species, the date and place tha turlle was
spotied. Never remave the tag; the turtle may
be spotted somewhere else and this would
help inthe research on migratory routes. Sand
this information to: Pawikan Conservation
Project, Protected Areas and Wildife Bureau,
NAPWNC, Quezon Avanua, Quazon City 1100.

Further reading Marine Turthes in the Philippines
produced by the DENR. 10 pages.

The "killer" crocs

The fear of crocodiles seams universal, easpacially
for saltwater species that are known to attack
humans. Frashwater species has no such record.
Crocodiles are amongthe cldest creatures on sarth,
having survived 200 milllon years. They ara impar-
tant in regulating the food chain In aquatic BOOEYE-
tems, and their feces is known to spurthe growth of
plants that are eaten in turn by fishes. They are
protected under the Convention on International
Trade in Endangered Species of which the Phifip-
pines is a signatary.

Tha Crocodile Farming Institute is a joint project
of the Governments of the Philippines and Japan
threugh the DEMNR and the Japan International
Cooperstion Agency. N is based at Barangay
irawan, Puerto Princesa City in Palawan. The
Institute aims to conserve two endangered species
of crocodilas — the Philippine crocodile Crocodyius
mindorangis and the Indo-Pacific Crocodylus
porogus -- and to develop farming technology for
local communitias. By the end of 1992, its croe
population had reached almest 1,500 of which 808
were brad in captivity. The Institute beleves in the
potential commercialization of crocs as & doliar-
genarating industry given the prevailing prices of its
hides (58 par e in the world market) that are used
to manufacture bags and shoes, s meat is also
considerad a dellcacy in some countries. Farming
crocs has been a profitable venture in Thalland,
Australla, and Zimbabwe for several decades.

The Institute bullt a prototype backyard croc
tarm inside the Institute's 10-hectare complex. The
structune is worh P18,000 and consists of thres
adjoining bamboo pens with concrete pools in the
middle surreunded by compact sol, The biggest
pen is a 25 m* enclosure 5 ft high fitted with iron
sheels all around as an added precaution.

In 1883, the Instiute began pilot testing is
community-based farming technique. It provides
265 crocs, each about a year old, to qualified coop-
eratives who raisa tha crocs for three years. Bread-
ors provide enough food (leflover fish ar meat unfit
for human consumption) and water,

Farming croes is intended to be a sidslina (the
breeder spends two hours a day to care for them).
A breedercan sarm P77,000 net in threa years (US
$1- P25},

The Instituta publishes a quarterly publication
CFl News. Send requests to RP-Japan Crocodile
Farming Institute, PO Box 101, Puerlo Princesa
City 5300, Palawan. [Ey
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Uber Untersuchungen der Ursache der massenhaften Vergiftung nach
dem Genusz von Fleisch elner an der Eiiste von Eoryo in
der Prafeltur Sintikn gpefangenen Seeschildkrite,
! i vm
Mesire Eincgasa oed Wasaboro Saznlki,

dns der Hyglen'schen Tnierableilong, die Abteilung (G Pulizvinngelegenlseinin,

-Es trug sich in der Jetaten Zeit 24, dasz viele Vergiftungsfills (57 Fille, von
denen 7 starben, 9 schwer vod 41 lajcht erkrackien) vach dam Genusz von Fleisch
einer in der Nahe an der Kiistenzepend Koryo {(Kreis Tikuoan) in der Prifulitur
Bintike gefangensn Seeschildkrdte (Karette ?) ¢ntstanden, vod dass wir bald mach
dem Empfangen der Nochricht fiber dieses Ereigois noch dem Eutstehungaorte der
Vergiftuogsfalle eilten, um von verschiedenen Seiten die Fille zn nptersachen
und folgeods Ergelnizze zn erhalten : £

1. Wir machten chemische, in sslehes Fiillen erforderliche Untersuchnagen.

2. Die Untersuchung der Heste das geloshiten, in Betracht kommenden Fleischas
&uf die suderen, etwaigen, eheichtlich gemischten Gifts und daz Verhor der dama-
ligen Sachlage von den Patienten ergaben, dasz kein Gift darin gemischt war.

3. Wir untersuchten das Restflsisch der Letreffenden  Schildkrite, daz Blut
von damit vergifteten Patieaten und den Inhalt von Magen, Darm nnd Nieren
der Todesfalle auf ebwaige Bazillep, besoodars guf Eﬂ:I:m'.n:u:u:]]13L15_z:r|.11;;|;m-1 wnd koonten
feststellen, dasz die Folge der Untersuchungen negativ ausfiel. :

4. Wir konnten auwch die kliniechen Symptome der betnffenden Patisnten bis
zu einem bestimmten Grade klar stellen : sie deutelen uns an, dusz die Atiologia
der Erkmokung in Vergifiuog zu suchen jat. .

n  Obduktiossbefands lieszen unter Glauben an Vesgifiong immer fester
machen_ L o: - .
f. Chemisch koooten wir eive Art von einem Toxin dhuolicher Giftsubstanz,
derep nhhere Figeoschaftsn noch nicht zun erkliren sind, in dem HestAeireh har-
aasfindan. o

V. Ihe Ergebnisse des Tierversuche: lipszen dic Wirkung erkenoen, welchs
mit der Folge der obengenannten chemischan Untersuchnng Glercinatimmte,

Schluszfulge :

Aus den obenerwithnten Ermebnissen laszt es sich echliessen, daez die Ursacha
der betreffenden Vergiftung auf dae Gift im Fleisch dey Seeechildkrite surfick-
gufihren ist, welches vielleich® sls Art Toxin angenommen wird, Daher wird os
auch vermutet, dasz das Fleisch eiver Art Besschildkrits entweder immer oder jn
sinem gewissen Btadium eioen Toxin &hnliechen Stoff entbalten werde,

Unsere Untersuchungen sind leider micht volistindig eogestellt worden, weil
die Sache ju eivem abgelegenen, im Verkehr nicht begiinstigten Orte geschal, wn
der Bericht dariber Eile beanspruchte, um allgemeine Aufmerkeamleit anl diesn
Bache richten zn lass2n. Wir werden kiinftig Gelegenheit haben, von peyem
dieselbe Sache noch niher zu untersuches. ]
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onal Uceanic and Atmospheric Administratio
NATIOMAL MARINE FISHERIES SERVICE il
Southwest Fisherles Conter Honclulu Laboratory

2570 Dale 5t » Heonaluly, Hawaii 36822-2396

June 29, 1987 F/8WC2

Dr. K. E. G. Krishnan
Consultant Pnysician
The Ministry of Health
Labasa Hospital

Fiji

Dear Dr. EKrishnan:

I am most appreciative for your letter of 9 June 1987 which pro-
vided substantial detail on the recent Fijian turtle poisoning
tragedy. Thank you very much for taking the time to respond to my
inguiry in such a comprehensive manner,

Turtle poisonings of this type are known to have occurred sporad-
ically and guite unexpectedly at widely separated locations over
the past two centuries, 1In addition, certain Pacific islanders,
such as the Hawaiians, have traditionally called the hawksbill
turtle "kapu,” thereby suggesting it was not suitable for consump-
tion. Unfortuantely, as the excerpts I sent you indicated, almost
nothing is known about what causes a turtle to be poisonous, nor
what constitutes the best treatment for the victims.

The case in Fiji is exceedingly well documented as the result of
your fine efforts. Consegquently, I would like to see this infor-
mation made available to a largser audience. I wonder if you would
permit me to have these facts published in the Marine Turtle
Newsletter? Naturally you would receive full credit. With a
brief introduction and minor modification, the letter you sent me
could be published as written. There are no set style standards
for the Marine Turtle Newsletter, and notes of an infommal nature
are freguently printed.

If you could allow me to submit this information, there are two
points that it would be good to clarify.

1. Approximately how large was the nawksbill? Since 43
people shared the turtle, it would appear to have been
fairly large, althougn each portion could have been very
small. Would the turtle have been 100 or 200 lbs in
weight or even larger? Any estimation of =ize that you
can provide will be valuable to include in the documen-
tation.




2. You stated that 200-300 turtles are caught and eaten per
year in the region of Nakudamu. Approximately how many
of these turtles are hawksbillse? Are the hawksbill

" turtles that are commonly eaten as large as the one that
caused the recent poisoning?

Again, thank you for writing to
from you again when your time

forge H. Balazs
foologist
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9th June, 1987

Mr George H. Balazs,
Southwest Fisheries Center,
Honolulu Laboratory,

2570 Dole Street,

Honolulu, Hawai 96822-2396.

Dear Mr Balazs,

Thank you for your letter dated lst May, 1987 and
also for the referal reprints. Sorry for the delay in
replying. As you required I am giving you below the details
of the turtle poisoning happened in Fiji in April 19487,

Three turtles were speared off.shore by a villager
on 11.4.87 at Nukudamu in Fiji. Two of them were Green
tea Turtles and one Hawkesbill type. 0One of the Green
turtles was eaten by a family in another village with no
incidence of poisoning. The other Green Turtle was found
decomposed after cooking and was discarded.

A11 the poisaning happened in Nukudamu village was
after eating the Hawksbill turtle. 43 peple atetne turtle
meat; from children of 5 years to adults of 78 years. &4
of them had symptoms of poisening. The shoulder portion
of the turtle was eaten by a family of 11, of which 3 of
them developed only mild symptems. The visceral and the
rest of the turtle was eaten by 32 people of which 4 died,
4 severely 11, 5 moderately ill and another B mildly
§11; none under the age of 14 was [l o

The 4 fatal cases were of 19, 23, 70 and 7B years
old. The 19 years old was a female and the other males.
The deaths occurred on the days 3,5 and 10.

The interkals between the time of eating the meat
and the beginning of symptoms were from four hours to
10 days.

The main symptoms were nausea, vomiting, abdominal
pain, muscular and joint pains, weakness, drowsiness with
tendency to sleep and sore throat and mouth.

The turtle was cooked by boiling with minimum
water added.

An average of about 200 - 300 turtles are caught
and eaten per year by the villagers of Nukudamu and around.
¢ea turtles were not found to have laid eggs in that area
this year.



Hads

The turtle poisoning was never rE?nrtEd in F\Ji
before; but according to the elderly villagers of

Nukudamu, 56 people died in a neighbouring village
after turtle poisoning in 1905,

I may be able to send you more particulars later.
Yours sincerely

el Lt be

(Dr K.E.G. Krishnan)
Consultant Physician, Labasa Hospital
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becoming incressingly big business. Shell ornaments are
pepalar, E?peqiallyInmqqg“pqnpla_ngxﬂaggﬁ;i:ufigin,

Near the jetty st Entchal island vhere I wtilimed the
stopover peried of a inter-island ferryboat to take a guick
plunge in the ses, I a¥citedly beheld the first colony of
garden sals Etrnglcdytn eels) that I had sE@an, on & sloping
sandy bed in about 15 f+ of wmter. 4s I approached them,
they simultansously retreated tail-first into their sandy
burrows, swaying like stalls of vegetation in the gentle
swell, Dr, Hans Hass has recorded the presence of
troglodyte eels from deeper water off Great Nicobar igland,
but whether or not these were of the samo epccies as the
ones 1 saw, I am unabls to confirm.

Close to the town of Wandoor in South Andaman, the
intertidal faunm ie particularly rich, Large chitons eling
to spray-moistened rocks; sea sucumbers of at least five
species are found in the shallows. A emall pale white ootopus
cerawled over rocks expoased by the tide.

- Jouth of the hamlet of Pule Babi on Gregst Nicobar islsnd,
I twice observed avian predators — perhups Nicobar Serpent
Sagles — snatch up occtepil from & regf expoeed at  low tide.
In cne instance the bird was forced to drop ite prey after
partaking of a bite or -two, because of the molluce's weight .
Dgespite having & chunk miseing from its mantle, I found the
cctopus to be Alive and motive after its fall,

I was fortunats encugh to see ocivet cats ngzﬁggxu;ug
tytleri) on twe occasions: Cnoe ot day break on uninhabited
Tarmugli island at a distoance of ten feet =s'it leisurely
climbed to the top of & %all tree, and ancther individusl
at dusk za it ecarched for kithits amongs erevioces in the
expoged reef on Iutland Island, much ae I had observed wild
pig do in Litile Andaman. On both pceasions the oivets
disgplayed a degree of aprarent unconcern about the proximity
of a human beiug that wat startling to ma,

It iz to be hoped that tha rapidly expanding population
in the indeamans end Nicobars and the influx of refugses and
settlore, with the resultant negd for living Bpace and
rescurces like timber, will not yesult in the undermining
of its irreplaceable forest weaith ap cause the disappearance
of the the surviving regrifo tribes and of their culture.
Batigk Bhaskar, -

A
\PURTLE MEAT EILIS THHREE 4

Tuticorin, June 17, 1980 [UHI]

Turtle maat tock three 1igvos == one direetly and
two indircotly — today. Tug Buckling infante eged
eix monthe arnd one jyeonr died after their mothers had talken
turtls meat, and a sevon-Fear 534 girl who took the mest
alse died teodny, oifficial scurses maid. '
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Savonty nine peopla (p1l fisherfolk) ineluding severnl
women of the fisherman colony of Trespuram who had taken
Turtle meat on Sunday (Jun. 15, 1980) were treated at
the Govornment hendquarteys hospital hoexre. &7 were
treaoted m=s out-patients apz 22 were still in hospiteal,

From the 'Indian Expregs! Wednesday, Juna 18, 1980.

It appeare likely that the turtle in guestion was
8 Howlkebill ﬂﬂﬂturtlEliﬂtﬁfrgihﬂlIﬂ imh:igﬁt&}, a
species which kas been indic-tod recurrently a8 causing
deeths in Indig and Spi Lankn. The following instances
have been recordaed: -

On 6th and Tth August 1977, nine perscns — two
adults anrd seven children of varying ages — died in
tho village of Maneppad, ‘southcern Tamil Nadu From eating,
on Jrd Auguest, the meat of n seaturtle who=ze hesd was
described as beinz somewhpot oquiline, and as resembling
a parrptas beak. The geaturtis was elsc known locally
aa "Natchely Lmmai™ which'moans "turtle with a mouse-1lilke
head” and had & yellow plpstron whereas that of the
seaturtle species that was usually consumed (in al1
likeliheod, the green turtle, {Eﬂalgnig_mxﬂgﬂj waAE "
alwayes white. On this ceccmeion, scme of the fiehermafls
advice against consumption of the meat, on the bapies aof
it being of an ccomsionally poisonous veriety, went
unheeded. In 1970, deaths cccurred at the village of 5
Peripthalai, 7 miles from Mawnappad, from the sonsumpt ion
of turtle mest., }

In 1972, about 20 pereons died in Thasad village from
Howksbill meat poisoning. - f?nlliappan and Pushparaj, -1973).

Deraniyngela {1953} eites instences BF deaths in
3ri Ianka in June 1521 at Frrdesditivu (24 persons ) and
on December 3, 1941 at Haboraduwn "Ita toxicity dis though
to be due to the diet of the animal at the time: R
accordingly fishermen chop itz liver and throw it to the
crows before cooking its flish, If the crews rofuse it,
the animal is discarded. Anethap test im to mix the
raw flesh with slaked lime ¥oich turne groenish if the
flesh ie poisoncus".

Valliappen and Pushperci site 2dditional teats
thet acme Tuticorin figharmen empley: +ths turtles
blood dripe eff guielkly if the meat ig nonpoisonous
and thickens on the knife blade if poisonouz, 4 drop

‘of blood on the ekin itehe® and the spot becomas

inflamed if the meat iz polBongug,:
hmong symptoms of Hawk9bill] meat poiscning are:

Neurological asymphoms like Yertigs, tyitohing of the
muscles leading to convulsitne, coma and finally death,
Uleeration throughout the BbBuceg] cavity, severe itching
sensation in and sloushing OFf thge upper layers of +he
tonpgua. A& senfation of obftruotion in the chest,
respiratory feilure fmllﬂng by eardisc failura,.



In the abssnce of knowledge of the exect type of poison
inveolved, patients were given high dposes of tetrmseycline,
massive dose2 of vitamin C and corticoetercids and weve
put on plenty of fluide and diuretics. Whore treatment
- WAB ptarted bHafore the ecllapsing stags, casss responded
very satisfectorily to the ndministration of 'Higuil?! as
an antiemetic, “dnthisan" tablets for food allergy and &
"Terramroin™ injectisn Ffor +he infaeticn., In all casas
where death occourrad, asne ic four daye alapsed from the
time the meat was acnsumad.

The above data wors kinily supplied by Berchmann
Moroee and Dr, B.V. Ealajl of lManspped, and by Dre. 9.0.
Th&nupillai, G.C.Il.li. and Tr., Hamasubreamaniam of THangud i .

5.8.
S L ﬂ
MUGGER {8rocodvlus malustris) RELEASES IN ANDHR4 PRADESH &
TAWIL HADU 5

Apdipe Pradach

On Tth April 1980, the Andhre Prodash Craondils
Conservastion projeet released 33 mugger orocodiles (11
molee and 22 females hotehed in June 1977) into the
Einnerasani resexvoir situnted within the Kinnerasand
Wildlife Sanctuary. This sonetuary is loceted 300 Zm
north-esast of Hyderabnd. Ths relesssd crocodiles all
ranged frem 1 to 1.3 ir size, Follow up mEnitcring
survey of the relensed crunodiles wes carried ont in Avguat
1980. Bome have ehown e upetrenm mevement of over 15 km
during this mongoomn tTimna.

During PTE{iD“E AUTVeye in this reservoir only & few
f,ll':lE-B than fivey —eaidant Migpers were reportad. No
breeding nas tale= place in pag+ years. Since, the
released muggars sye'ell of i {Eujgrﬁt} origin and are
a2 very slow growing strain v1.2m in three yearsl) it
woas decided act o mix them upn with the vasident
4ndhre Fradesh Wilo wrecding sicek osceuring in the
Kristna end Godavari 2ivers and moms othar tributary
rivors. The romedning 28 Gir qupgers of 1977 origin
are being relezsod in Fakkel Wildlife senctusry and again
in Kianeresanli sanctuery. Thaga relaesses are plannad
for the eoming wintur (Sevember 1980 to Pebruary 1981 ).

Lamil Nodw

The secnnd Inrge ‘8cale mugger yolaasa by the
Tamil Nedu Crococile Conservatian Projeot was carrisd

ot at Hoggerrnkal in Masr 1680, fThe Pirat welonse wos

{10)




SUBSCRIPTION

Local : Rs. 10 annually
Foreign : $ 2 annually (surface)
£ 4 annually {air-mail)

Cheques should be made to the Madras Snake Park Tmul

‘Mewsletier of the Madras Snake Park Trust, Guindy Deer Park, Muodras-600022. Edited by Fai Whitater. "
Information may be used elsewhere with acknowledgement given to Humadryad, Madrus Snake Park Trost.
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Hr George Balazs .

05 Department of Commerce
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2570 Dole Street
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Re: Background information on Marine Turtle Poiscning

As & follow up to the recent deaths in Eiribati of persons who had
eaten a toxic turtle, a summary of turtle poisoning is akbtached.

Both myself and George Balazs would be interested in receiving

additional reporte of cases of turtle poisoning (past or present) to
add to our information base on this topic.

There is still such to be learned on this toplc. Take care Lif

hawksbill turtles are eaten. Cases of possible green turtle
poisoning need to ba checked for accurate species identification.

Thank you.

Yours sincerely

Lo

Col Limpus
Brincipal Conservation
gfficer [Research}) B 4y ARt
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October 25, 1982 F/SWC2:CHE

bir. Turmer, Director

1BJ Hospital
Pago Pago, American Samoa 96799

Dear Dr., Turner:

As 1 described during our telephome comversation om October 15, T would
1ike to obtain information om the poisoming from turtle flesh that oecurced
Soma years ago om the island of Aunwu, Specifically, I would like to know
1) the month and year, 2) the number of people invelved and mortalities, if
any, 3) the symptoms of poisoning, 4) the kind of turtle eaten—-probably a
hawksbill (Eretmochelys imbricata) or green turtle (Chelonia mydas), 3) where
and under what cireumstances the turtle was captured, and 6) the approximate
size of the turtle. I realize that it probably will not be possible for you
to obtain all of these data but whatever you can send to me will be greatly
appreclated.

Thaok you again for your offer to help.
Sincerely,

George H, Balass
Fishery Biologist

— e —— -




Detober 25, 1982 7/SWC2 s GHB

Mr, Jack Erle
Avnua Villapgs
Pago Papgo, American Samoa 96709

Dear Mr. Erle:

Tou will undoubtedly recall that we mat during early October when T visited
Avguu to talk sbout sea turtle and the poisoning that occurred some yearsago.
I graatly sppreciate tha halp you provided at that time. Interesting enough,
gince returning to Homolulu I have uncoversd some confusing literature raferen-
ces to the polsoming., 1 am therefore writing to you with tha hope that you
can obtain some answers for ma that will elarify this i{mportant case. Perhape
you will be abls to cbtain answers to my questions from your Father=in-Law,
Mr. Folitsu, or one of the other elders of vour village. My questioms are as
follows:

1. In what year (aod ponth, if known) did the poisoming take place?
?., How many people sctually died?

3. What kind of turtle gave the poisominp? Creen turtle (laumei) or
haviksbill turtle (laumed uga)?

4, Whers was the turtle caught? WNesting on the Leach at Aunuu or
svimmiez in the water somavhers avay from the island?

I am sorry to troubls you with these questions but, as I mentioned, there
is & lot of confusion hare at the Uaiversity of Hawaili over tha facts, You
ara the best persom I know living in the village that can find accurate
angswers to these questions. Thask you for your help.

Sincerely,

Ceorpe H. Balazs
Fishery Eiologlst
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MNATIOMAL MARINE FISHERIES SERVICE
HONGLULY LABORATORY

. 0. BOX 3230

HONOLULY, HAWAR P581R

August 9, 1983 F/sWca

Mr. Semigi Fakahau

Fisheries Officer

Fisheries Division

Ministry of Agriculture,
Fisheries and Forests o

Pl D' Bﬂl 14 : J ¥ e

Huku'alofa, Tonga B =, * -

Dear Mr. Fakahou:

The Director of our Laboratory, Mr, Richard §. Shemura, recently told
me@ about the case you reported at the S5PC meating concerning & poisoning
in Tonga from eating & hawksbill turtle., As & researcher of sea turtles
in the Pacific islands, I ak very much interested in learning more about
this case. Your kind assistance in helping our Laboratory obtain
information will be greatly sppreciated. As far ag I know, this is the
the only report of hawksbill poisoning in Tonga. Are you aware of any
otheér cases that may have occurred in the past?

Your answers to the following questions will be helpful to our
. research: s

! £ Where dié.the peisoning occur im Tpngn, and on what date?
2.  How many pebple becsme sick, and how many died?

3. Was the hawkebill a large or a small turtle?

b, Where was it ¢apfﬁrnd?

3. What is the name and meiling sddress of the medical doctor, or
bealth officer, that attended the casel

I look forward to hearing from you about this important matter.
Again, thank you for vour assistance and cooperation.

Sincerely,

George H, Balazs
Wildlife Biologist

GHE: 11

be: HL
Balazs
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MNORMAN W. BEBERMAN, M.D.
ANDERS G. J. RHODIN, M.D.
Burbank Professional Bullding

M - Orthopaedic Associates, P.C.
,-/ i‘f-'-"f Telephone: 3456-1144
Michols Rogd

(;ffﬁ“}/ Fitchburg, Mass. 01420
April 12, 1984

Dear Dr. Balaszs,

I saw your note in the latest Marine Turtle Newsletter about sea turtle
polsoning in Tonga, and wanted to write you. Though I have never personally seen
any cages, and do not know of any unpublished ones, I thought you might be
interested in the short bibliography I have compiled over the years concerning
this subject. My interest im sea turtle poiscning stems from not only my medical
background, but also sy interest in Papus New Guinea where I spent several months
involved in both medical work and herpetological collecting. As you may be aware,
I am also involved in turtle research. I have enclosed some of my recent sea
turtle papers for your interest.

Perhaps there are some of the following articles that you were not previously
aware of. Some of them are somewhat difficult to obtain. ©Should you need coples,
then I have them here and can send you xeroxes.

Bierdrager, J. 1936. Een gevel wan massale schildpadvergiftiging in Nw. Guinee.
Gensesk. Tijdschr. Nederland-TIndie T6:1933-17LL.

Deraniyagala, B.E.P. 1939. The Tetrapod Reptiles of Zeylon. Vol. I. Testudinates (p. 1'?1}

= Ak (2. _ﬁ“amr, J.0.H. 1967, Tortle meat poisoning — the New Ireland epidemic, 1965.

Papua New Guinea Med. J. 10:55-58.

-#"'JL:E.]n'.!rmun, R. 1975. Turtle meat and cone shell poisoning. Pepué New Guinea Med. J.

18;125-126.
J(L:i.kam, R. 1977. Turtlea and botulism. Papua New Guinea Med. J. 20:93.

/ Romeyn, T. & G.T. Haneveld. 1956. Turtle meat {Erﬂtnnche%u imbri{mta] poisoning
in Netherlands New Guinea. Doc. Med. Geogr. Trop. -3
Siegenbeek van Heukelom, A. 1336. Doodelijke vergiftiging na het eten van esn
schildpad, gewangen bi,j Billiton. Gensesk. Tijhlchr Nederland-Indie T6:15L5-1947.

Siles, E.G. & A.B, Fernando. 198L. Turtle poisoning. In: Silas, E.G., et al. (Eds.),
Sea Turtle Research and Conservation. Bull. Cent. Mar. Fish. Res. Inst. 35:62-70.

I hope thE#sgreferences will be of some usé to you. Best of luck in the
completion of the project. I would be wery interested in seeing your manuscript
when it is completed. j o




January 25, 1985 F/8WC2:CHB

Dr. Peter Barss
Medical Buperintendant
Provincial Hospital
Alotau '

Hilne Bay Province
Papua New Guinea

Daagy Dr. Rarse:

Many thanks for your recent response to my inquiry about the incidence
of poisoning from sea turtles eaten in your sres. As yet Dr. Anders end I
have not published any papers on this little-known subject. We are still
in the process of gathering a sufficient data base. The distributiom of 32
questionnaires to surrounding areas that you mentioned could produce
relevant information for our study. Thaok you for initiating this effort.

I bave enclosed copies of two articles on turtle poisoning that you
may not have seem. The first ome deals with a 1954 case in the Philippines
where 11 people and a dog died from eating a hawkabill turtle. The other
article was just published lsst yesr snd reviews a number of cases
occorring in India. It would appear that the hawkebill is respomsible for
most poisonings, but is only displayed in certain snimale. The reports of
poisoning by the green turtle may often be misidentification. The secute
count of the carapace is idemtical for both the hawkebill and green turtle.
The carapace shown in ome of the articles you sent me is difficult te
identify from a photo for this ressom. However, the mentioned fact that
scutes had been taken from the carapace leads me to believe it was a
hawkabill. CGreen turtle scutes are usvally considered worthless and no one
wants them. Often the carapace ie all that remains from a village feast
involving a turtle; everything else is consumed. Because of problems of
species identification, T am aleo sending you an illustrated poster and
other materials that way prove useful,

I look forward to hearing from you again if snd when more information
becomes available. _

Bincerely,

George H: Balass

Wildlife Biologist
GHB: ey

cc:  Balazs



MATIOMAL MARINE FISHERIES BERVICE
HOMNCLULL LABORATORY

#. O, BOX 3830

HOMNOLULY, HAWAR Pa01E

August 9, 1983 F/BWCE

Mr. Bemisi Fakshau
Fisherias Officer
Fisheries Division
Ministry of Agriculture,
Fisheries and Forests
F. O, Box 14
Buku'alofa, Tonga

Dear Mr. Fakahou:

The Director of our Laboratory, Mr. Richard 8. Shomura, recently cold
me about the case you reported at the SFC mesting concerning a poisoning
in Tonga from eating a hewksbill turtle. As & researcher of aea turtles
in the Pacific islands, I sm very much interested in lesrning more about
Chis case. Your kind sssistance in belping our Laboratory obtain
information will be greatly spprecisted. As far as I know, this is the
the only report of hawkebill poisoming is Tomga. Are you aware of any
other cases that may have occurred in the past!?

Your answers to the following questions will be helpful to our
resasrch:

1. Where did the poisoning occur in Tonge, end on what date?
2. How many pecple became sick, and how many died?

3. Was the hawksbill & large or a small turtle?

4. Whers was it captured?

5. What is the pame and mailing sddress of the medical doctor, or
health officer, that attended the case?

I lock forward to hearing frowm you abour this impertant matter.
Again, thank you for your assistance and cooperation.

Sincerely,

Gaorge H. Balazs
Wildlife Biologist

GHB: 11

bo: HL
Balazs

—aom  omme e e



Ministry of Agriculture, Fisheries & Forests
P.O. Box 14,
Nuku'alofa,
Kingdom of Tonga,

.13th Ookeber, 1983

Telegrams : Fisherics NUKIIALOFA
All letters to be addressed
FISHERIES DIVISION, M.AFF,
Telex: Gentel 66225, Fisheries
Telephone : 21-399

George H., Balazs

Kational Marine ﬁlaharica Bervice
Honelulu Laboratory

P.0, Box 3830

Bonoluln

HAWAII 96814

Dear Balazs

Flease accept my apblogies for the late reply of your letter datédd 9 August,
1983 regarding your interest on the Hawksbill poisoning in Torga in early
this year.

Today (13 October) the Agrioulture Extension Officer working in Homula
contact me with the following information.
- The poisoning ococurs in Memuka Tsland (Position Lat,20°,17'S. Leng
175%.48 W on the 12 March 1983,
= 18 people became very sick and two person died

= The approximate size of the Hewksbill Turtle ias 2'4" long and 172" width.

= Caught at Hakaunfisi Heef situated at the Western side of Nomula Island
= The medieal Officer that stiended the casej

Lata "1 Muli
Madical Assistant
Homuka

Ha'apai

Tonga Island

Fleage rote that the medical officer that attended the case is not &
gualifisd Doctor,

;g‘:él;é;l%-—-li-
Tevita F. Iitﬁ i
for Principel Fisheries Officer |

TFLzaf

"h.l'll.‘"-

nam



5. happened in the coustal town of
Quilon in May, 1961, The aquatie turtles belonged
0 the group of Eretmochelyy imbricata and had
Erown up in the open ‘ropical seas where they be.
came poisonous from . feeding on toxie Hagellates
during the summer months. Turtle meat is consid:
ered a delicacy on the south coast of Kerala from
May to July.

Incubation period for Poisoning in man was from
immediately to 2 weeks. The toxic agent wag a |
nitrogencus curdre-like . compound thas produced ol

« muscular respiratory lysis. Twelve families ate %

the poisonous meat. Those that had prepared a tur-
ﬂenuwufmhnﬂﬁzganddmtlngﬂwmtdid
not become sick. On the other hand, those that had
prepared a curry without decanting hecame sick,
Only 32 of the 130 Patients had serious or moderate

in the throat, drowsiness, general weakness, and °
sunken and congested eyes. The throat was con-
gested, the liver. enlarged, and there was tachy. <3
cardia with fall ‘of hlood pressure. Temperature \‘Q
varied between 89° F. and 101° F. One man ds- ) |
veloped a sudden behavior disordar; B pregnant 3
N

Autopsy findings in 5 instances showed some
lesions in the stomach and Intestines; fatty changes
in the liver; the heart was fabby; the cerebral oor-
tex edematous; and the kidnevs congested, The

_meurons showed degenerative changes
‘ Frrcos

799
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mamifested 85 urtkcaria and alimentary symploms. Apar from out-
beeaks of Typhaid fever due 1o consumption of infected shellfish, collected from
sennge-polluted arcas, cases of food-poiscaing have been reponed due 1o coo-
sumpiion of mussels, oysiers, eraby, lobsiers and furtles.  The turtles belang-
ing 10 the Eretmochelys imbricoa (*Alungama’ in Mabivalam) species are
commonly caught from the west-coxst and the flesh B comsumed by mami
Buckly and Parges' have reparted thai this species is met with in Arabia,
Malaya Peninsula, Malayn Archipelsgo, Austiralin, Formess, Samoa, Guisna,
Bahamas and Guatemale, The species Dennnchielys corfaces B soen’ in The
Cape of Good Hope, Indian Ocean, New Zealand and Solomon Islands. " Gals®
reparts that the tetrapod reptile fish & usually eaten by the poor class of Tamil
Fishermen fn the north of Cevlon, 1t is ssid that the flesh becomes poisooous
afier; the turtkes have eslen certain alpse and desths have been reporied by
consumption. of (hese turiles ocosionblly. &p 3, oLisos bag ceusdl ol T
- Malstead bas reported such poisoning and the symploms are dinrrhoes,
mausta and vomiting. sore throat and sore lips, fecling of coartriction in the
throat, marked debility, Toever, boils, hallucinations, irressiable somnofence,
coma, and deuth due to respiratory parnlvsis.  The onset of symploms is ak:
most immediate or may be delayed wpio & week or Ieoo  Death may: oocuy
within 12 hours afies iagestion or may be delayed uplo two weeks in some cases;
-nothing. 5 reporied regarding the nature of the touin and s astidote.

;. According to Dreishach* “Mussels, elams and oysiers growing oo the open
acean become poisanous during the werm months (May to September) from
feeding on certain dinoflagellates including Gowyawlax Carfenelia. * One T
sl clam or oyster may conlzin & fais] dose of the poison. More than ten
dzaths have been reporied in the US. lerature from this type of paisoning.
The prisonious principle contained In the shelifish is & nitrogenous compound
which produces a curure.like musculsr paralysis. The principal manifestation
of shellfish poisaning i* respiralory paralysis. Afier ingestion of poisonods

« sheflfish, the following are ohserved 10 occur: numbness and tingling 'of Tips,
lengue, face and extremitics and peussa and vomiling progressing io [H-PIT'I!-L

iory paralysie. Convulsions may or may nol occur, Labomtory Gndings &

o chamclersic". E

* Pmigeny of Medicneg, Meodical Colege Hesnmilil Trivimd rese. v
=& Lenurer i Pashodogy. Medial Colleps, Trvendnes. I AR
1 Tnor in Modiviee. Medical Collepe Mowsisl, Trivandrem.? . [l oniTee ey alr ot
F Houwe Surgran, Medcal Colivpe Higgial, Trivamdrus, . i

[REE F '_u..;'.! S TRULE S B 0

h¥li ey R | = ;I [ — - O E) ' s A L :".|:. o
: 1|'-'T"|;||n-d pm.wnmlg due to consumption of shell Ash ::ml_uéhmn_rmtq—_ A
cording b Eiclery™ mamy peroms have definite idiosyncracy 1o shell fiesh,

[ ae-57

e ; . : : i
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Lacket® reports that dusing ceriain ssasoas of (he year (Juae to October)
" - mussels and clams coptsia 8 powerful heat stable neuroloxic egeat. - Death
= G from respiratory failure occurs in 8 bigh propodtion of persons poiscmed (Som-
[ . mer and Mever 1941). The moriality rate would appear to Be betwoen 55~
v 1075 of cases poisoned. Apparently the toxic agent is dus 1o the presenes of
ik 8 dino-Aageliate Gonyaular-Carteneile.  Potsoning due to Facific coast mus-
- £ I g=ls had been known to the American Indians. Thess Indizns hed noticed
that when shedliish were eaten afier being enliected when the notan wWaves were
Juminous in the hot weather, they caused illoess and death. 1t is due 0 & uni-
celhular, microscopic organism.  This plankion organism is most abundant in
the summer and at times they multiply producing the so-called *red water®

e during the day and luminous at night. A little sea water may contain 40 mil-
T fion of them and & far less number is highly poisonous, Patienls may die of
g paralysis, gastraisiesting] iritation of sllergy. There is vomiting, swelling of
) e the face and feet, pricking sensstion of hands and feel, coavulsions and spasms,
7] dilated pupils and respiralory failure.  The poison is of the nature of an alka-
i Joid which is heat siable and the Jethal dose for man ie 10-20 mg. of the pure
Ay According to Oettingen”, In mussel podscming, the loxic effects are due to

faarl allesgic idiosyncracy or infection by salmonella or anodher toxin which shiows
-' . seasonal varistion. This polson resembled the “fugu™ polson of Japan iso-

lated from livers and gonsds of Tetradon. This is probably & guarnemnary of
i tertiary emine. lis concentration increxses during the spawning scason and
i w3 produces numbness of the mouth, numbness and pricking of fingers &nd 103,

ﬁ ; piaxia and impaiced speech, The patiends feel exhilaraied and are nol ofien
\j‘mdm:imcmmnﬂhﬁrmﬁdm Occasionally there may be nausea,
; vomiting &nd disrchoca, respiatory disturbences, paresis of muscalatone and

ﬁ"" death from respiratory paralysis in three 1o e hours. In the progess of cook-
: g, paisen i sceumulated in the broth and s destroyed by soda bicarh,

" Thienes and Haley® repont that “four or five mussels cause symploms,
twelve severe, more than this fatal A purified extract is Jethal 1o mice in 2
Az : “diose of .06 micropram per gram of bedy weiphl. 1t ooccurs in Gonpaulay Car-
f irnella which are eaten by mussels in spring and summer rendening them poi- -
gonoie.  The poison may be s quariemary ammonium base.  Absorplion from
the intesting is rpd. 1 i found in red sea water.  Cooking doss not destroy
this poison. Sympioms are parasthesia of oral mueous membrane &nd Fmbs,
tnghing of numboess.of aneesthesin.  Muscle, tendon or joint sense i disturb-
ed, there is, unsisadiness, mild paralysis and giddiness and difficoliy in peaking.
Severe poitoniag pesulis s respiratory feilure.  Heard and circulation gne e
sffected. Death occurs within n few minutes 1o 12 bours. - Prognosis is good
afier 12 bours, The toxis is rapidly excreied by the kidneys"  Pathological
findings were pelechin] haemorrhages of the upper gasirmnlestingl iract, damags
i the ganglion celis of the medolls end anderior hom cells of the spinal cord.
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..i. :Im.l::':-pill‘l'lﬂnalm'l siudy of 130 caxes of food-paisoaing due 10 con-
iurr:plm of the fesh of the e belonging 1o the group of Eretmockelys imbri-
cara was done, which oceurred in May, 1961 in Lhe coasial town of Cuilan,
Kernla Siate.  Of Lh!’]jﬂi'um oaly 32 had severe or moderate symploms and
others had mild sympioms, bt all were admitted 1o Quilon District Head- -
quariers Hmpumi. for nhs:m-amn and ireaimest

HH"“T nl' the mases:

: On I;‘n-: nm"muf Saturday {27-5-19461), 5 lurbes wene cauglld e by
fishermen.. The flesh of one of them which-akone proved polsonows was shared
by 12 families and was comsumed the smme afiemoon. The preparaLion
made was & curry which in some houses was prepared sfier boiling and decani-
ing. Mo incidence of polsoning occurred in these families and in those who
wie the other four wnles  Among those poironed all had taken currics pre-
pared withowt decanting afier boiling bul were sympiom free on the fira day
except one child, who, vomited several times the same evening.  Another child
from the same family sizmed vomiting on Sunday moming ie., on the nexi
day and later developed fils and died oo the way to hospilal Tt was on Sun-
dey that most of the persons who consumed the flesh of the poisonous ik

; withowl decaniing afier boiling. staried womiting.
o Symplomss e 5
The presenting sympiomes in all these cases were tnmiling'-nd FEVETE COM-
slipation,  Vemilue was bilious in nature and conained plenty of mucus, bul
* o mo blood. All of them complained of pain in the throst and general weaks
nezs. . Even those persons wh-:l were sdmitied with mild sympioms had pain
i the throst. Em of the patients who were pregnant women aboried before

-deaihy One case. an adubl male, who was convalescing. suddenly developed
berhaviour disorder, bul improved later with treatment. .

Physical findings: . S

CThiry-iwoof ihe patients were drowsy with senken and congested eyes
and had moderaie fever, the wmpetature varying beiween 99-101 degree F.
Mo allergic manifestations were noted in any of the cascs.

Alimentury system:  Toague was dry and conted and bapgiludinally s
sured, Two or three days later all showed severe glossitie.  This finding was
{ ; alss seen in the 98 cases sdmied with mild sympime  Thicar was congest-
Log s ed. Abdominal examination did BOL reveal anyihing abnormal in the begin-
neng excep] in one bay who had a palpable, firm liver which was not tender.
I the Ind week, in 52 patients the liver was found In be palpuble upio three-

- Touritk of an inch below the cosial margin, but it wes nol iender,

o Cowrglivvoascaor Systenr: - Slipht wehyeardia was nnled in all the 32 coses
with full of BP. (sysiolic pressure varying between R4-%4 mm. of Hg.), No-
thing elke abnormal was moied, E.CUG, was normal.

| e

T




FoOD POISONING- DUE 0 TURTLE FLESH—FILLAL ET-AL - 85

Hﬂplrmry.ﬁmm mdmmuluymmnbmmlnﬂp:hlld
& comaioss patients who bad pulmonary ocdema just before death, -

Centrad Wervous Syriem:; All were drowsy, 18 of them wone COMALGES.
wo case: (both children) had convulsions before death.  Pupals were not 1=
mgmﬁghtmslcamwnh wevere sympioms.  Deep refleses wers diminish-
I Plenzar reflex was flexor. Fundus ccculi was normal in all the cases.

Grenlio [frirury Sj'.n'rm H-:rr.h.uq lbn:n:tll WEE dﬂ.ﬂ:l!ﬂ-

‘purse and I'.‘imp]ll:llhﬂt
Children developed mnwlsmns bnl'nm dqlh and :du]:n du:d -uf Crrma,
he {otal mortality in this series emounted 1o 18 and all dicd dus to respars-
ory paralysis, the pulss and the heart gounds wers good 1ill the end and the
rﬁmhmﬁﬂmmumbdmdnﬂtmnﬂaﬂmmhmﬂ Crhers who
yere serious in the beginning improved with the symplomatic (reatment ,g;mn.
mtummuudnrluu hvubmm;u]pnhhhaiu&m o
i R BT S R I TP o L L R
]1 Urine; Hmmnlma]lnn::.m :
2. Blood: (a) Total keucocyie count ﬁ.!:l:ﬂ-?.sm,-’mm.. (b} diﬂ:armlhl
ount wes normal, (2) ESR. 10-15 mmy/ 15t I:r. {d} "i-'ﬁi:nmtn Bt:ﬂ'.l 'Llr:l
—-pmmmdmmcmmhutnmmgnﬂimmhr )
3. Liver function tests—normal.’ - Sy |-Z.
4, CSF. The iension n-a:mud mﬁmmmmuﬁmrmlmﬂﬂk
howed nothing abaormal. -
5. ECG—noormal AR i
6, Report from Public Health l_ahml.m'gl PR BN
(A) Bacteriological and serological examination l'.ﬂ:m h]i:lu-d md motion
for common food-polsoning salmonella m:l othes nrg.r.mm p'u'ml
__;i: negative,
.(B) Chemical analyser's rmp:rrl
The usual incrpanic or orpanic pﬂﬁms were 00t fm.md l:nlt the
extract of (he stomach contents and Hver oo injecling into mouse
: and frog killed them. Conirol snimal ghowsd no symploms. .
7. Autopsy findings in 5 cuses (1 woman, 1 child, and 3 men):  Serious
cavities contained slight excess of fluid.  (Fig. 1) Ocsophagus showed ulcera-
tion of mucosa, Gaslric mucoss was congssied and oodematous,  Small intes-
tines contained thick bile. (Fig Mo, 2)  The intestingl mucom and sub-
mucosa showed marked oedema.  The muscle bundles were separsied out by
pedema flind,  Larpe infesiine contained thick mucis and bile and the mucia
showed ocedema and vlosration. Liver: soft, frizble, showed patchy congee-
tion, “Microscopy (Fip. Mo, 3 & 4) showed practically all the liver eellz to
have faily chonges with formation of fat eysis. There was centrilobuler con-
pestion and necrosis of the ;dpum. liver eells. Heart was finbby and showed

2 Fad ':'_ .'- b T Ll SHE,

L. =S il
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. subepicardinl petechisl haemorrhages. - Kidneys were iniensely conpesied and
tububes showed cloudy swelling (Fig No. 5). The cerebral corex wis oede-
ratous, . The cortical vessels were intensely congested, - The floor of the fourth
ventricle (Fig. Mo. 6) showed congested vessels und petechial haemorrhages.
The mewrones. showed dﬂ.ﬂ'ltr&ﬁi't T S ISR 1T B R P

e oudr Mo fil Lorwion oo m pgacupmm! | el oot S (- e
Incidence of tunle fesh poisoning has scldom besn reporied from any
part of Indin. A few eases were reporied from Tuticorin,, Bul so far no gli-
nico-pathological siudy, as done in the present serics, has ever bu=n reporied
not has thers been an incidence of such peisoning in ac lrge v aumber of cases
reparted from anywhere in the warld. Turtls fisvh hae been @ deficacy amomg
a large section of people living along the coast of south' Kerala wx in other paris
of the world. During certain seasons of the year {namely 1he Moasoon
monthe of May, June and July) larpe numbers are trapped and een earried.
Their size varies from 2—4 feet in Jength and each affords a day’s food for ten
to fifieen families. It is reporied that larpe numbers are exporied from Tuti
corin in Madras State to Ceylon. It is sirange, therefore, that incidence of
poiseaing bas ot oceurred in Ceylon.  The explanation offered is that the wr-
{le becomes poisonows only after eating possonous algee. | Incidences of poiso-
 ing due 10 such gigae—fed (urtles, fhough commeon in the Pacific Jsands bas
pecurred only once in this part; probably such algae-fed turtles are not found
ia these areas. N i possble that on account of the heavy monsoon winds
which prevailed in May last, poisonous turiles have been carried by heavy seas
and gat trapped sccidemizlly. Three or four other turiles irapped slong with
the pelsoncus one did not prove harmful  Those exported to Ceylon from
 the Madras Sizte are stored and fed for more then 7 days with & view (o get
| rid of the poisan in case any of them had fed on elgae and this hus been sue-
cessful in preventing poisoning in those Pars,: =i seul doid 0 ;
In the present series of cases, those who boilad and decanted the fiesh
e tid mot develop poisoning or escaped with very mild sympioms. This and
the fact that the fiesh was eaten fresh, exciude poisoning due to the producls
5 of the fesh lself; aleo, some who had caten the head part of the 1unle escaped
with mild or no sympiome showing that the belly pan of the tunle contained
something which the tunle had consumed and was the paiscmous efement.
" 'The fact that the fiesh was curried and consumed shows that the poison is
heat sizhle and-Locket® has stated that it i of the nature of an alkelodd.” The
priscn s bath an irritant #nd & neurotoxin us evidencad by the ulcerations from -
the mouth downwards, the damage 1o the Fiver, congestion of the medulle of
the bruin, which produced come and respimtory failure.  The fact that the
jerks were fechls with fiaccid museles with no evidenoe of spingl cord involve-
ment shows that the pokaon kad & curere-Jike uetion.  The enlarged liver during
convalescence and the cellulsr pecrosis seen during autopsy suggest the likelis
bood of & post-necrotic cirrhosis developing &1 beast in wvme o lnver in Kife,




J’!prr'- B U

oD .pmsamm: ‘DUE. ﬁ}un'm_rmu—.nuﬁ r..’!'.rJ['L.._m 165"
In view of the above wﬂum&wwp&m hug:mdmnd;l_;rfu
ried &ko by Oettingen®, il 15 & srange Gnding that many of those who had
o m:lprwmn refused hmpuuhﬂuun urtﬂl dv:'-nrhpuﬂ f:liﬁll iguyulm
were persuaded by others. Ihg' Sl -"‘i

It ix said by Gala® that in couniries where Erﬂmm‘rr!_'l-s poisoming wais
¢common, experienced fishermen fed crows with the mw liver of turtles 1o see
tether they were poisoaous before eating them. Tolsoned patients were
ven soup from the cmpace and plasiron of chelonia mydas, ™= = s

Since vory biarh rendered the poism innoccwous, stomach w:h with
wia bicark would have beéen cfficicegus in the présent series, but WHE T P
e mu th.n: Flal1|:n1| rJld nH xpm in time il dtn#rnua I}':I'Blﬂm d'l.-.w:-

i. .\‘ £ r l-'a_ll—l_ ‘-H
r‘d- E_d' : o e L I :._-\..-l"d-_:'-ELL.. ',.L l'h_... 'l.:‘\-_q._.,.."
HUMMARY. ARD (UMNCLSIONS

(n Inrnduum o130 s af mmnmp. dn: Lo emting of lunh flesh is
reporied. k

{2} A :I:mcnpamuhpml sudy n.mdr...n o RaME $AT

(3) Course and nature of .the poison.are discussed, 5

'{‘] fmﬁ“ﬂ.ﬂ“d _E'_nntlJl'n'F m_mu.n_:.:,:.uugﬁ[qi, 1% ||::.'|.ln.
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N, IV Ddn 1935, { O PR ST pvkad a3 aanl
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MARINE LABORATORIES

Diivision of Fisheries Fessarch A Civiglon of the Insitte of Animal and Food Sclenons
Division of Desanography A Divisian of the Instilule al Pliysical Scences.
Casiray Eaplanacks. Hotar Tas, 7O (5P0) Bow 1538, Hotart, Tas. 7001

Teigphors (0F] 20 6237 Tedex AR STIEZ
Facsimils (002) 23 T125

RET: EE 17th February, 1986

Hr, George Balazs,

U.5: Department of Commarce,

Hational Oceanic and Atmogpheric Administration,
Bational Marine Fisheries Service,

Southwest Fisheries Osnter,

Honolulu Laboratory,

P O Bex 3830,

HOMOLULD HBJATT 96812

Dear George,

In response to Youwr request for comments on the doings of the
Hawaiian Sea Turtle Becovery Team:

I'm not convinced I can serve any real purpose hera. My current
involvements don't permit any useful work on turtles. I haven't gotten

anything of note from my Thrres Strait work = which has concentrated on
dugong and traditional sea rights because these are the two major
problem areas in traditional fisheries there. Onlin Iimpus knows far
more about turtles in the Strait than I do. I'm also baing pulled into
regearch in temperate waters and getting spread entirely too thin.

B I think wa should leave it at my responding to requests for
apecific information or advice only in the event that you fmel I might
be able to be useful.

Dne subject that intrigues me and that I will write a bit about in

my final report is toxicity of hawkfsbills. Only o fow people in Torres
Strait will =at them because of past deaths, Those who do are

particularly careful to remove a white gland (?) from on the trachea for

it is believed to contain the poison. Do you know anything about this -
and what the gland might be?
5oy I can't be of more help to you.
Tours siacerely,
=

R. E. Johannes

F: 5. Thanks for bugging Mitta about the publication of my report.
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MARINE LABORATORIES
Divigion of Fisharaon Resoarch A, Drwriazns of the besdriuli of Aempt g Fremt Soviriogs
Diviaknn of Ocesnograghny 8, Divigaen of the wstut of Physaal Scemnees

Lesch Saeenl. Mgimenn WA

2nd Bugust, 1984. P Bloo 20, Mot Bazach, W A RGO
Tabaphots 0] 447 1388 Talas HHARE

Mr. George Balazs,

Hational Marine Flsheries Service,
Sounthwest Fisherles Canter,
Honolulu Laboratory,

P.0. Box 3830,

Honololu, Hawall 26812,

U.S:h.

Dear Georga,

Thanks for the various pieces of informatlon you've gent. by

I recall reading scomewhere that you are looking for lnformation on
poisonous hawksbills. You can use the following as "Johannes, pers.
comm." L1f you wish. :

In Torres Strait hawksbills are occasicnally polsonous - and no
other specles (they eat lots of greems). A number of people have died
from eating hawksbills. Today many people are afraid to eat them, but
those who "know® how to cut them up still do. “proper” cutting ap
involves tilting the inverted turtle to one side so that tha guts slids
to the opposite side from where the inclslon is made, so as to avoid
cutting the guts. Then the turtle is tipped in the opposite diraction
whan the cut is being made on the other side. The most dangercus part
is generally considered to be a whitish gland on the trachea. My field
officer watched a turtle beilng butchered this way, ate some of it [said
it tasted terrific - bettar than green turtle) collectad the "organ" and
gent it to Dr. COlive Wilkinson at AIMS who may or may not get arcund to
sending it off for analysis to gomewhere in the U.5. He has a theory
that the polson may be derived from toxic sponges. Thers was soma talk
among the fishermen that maybe the gall bladder was bad news too = but
most of the guys who seemed most knowledgeable seemed to feel that this
white gland was the bad one.

Just returned from an expedition to Northern arnhemland where I was
worklng with Aboriginal fishermen who routinely eat greans, flatbacks,
loggerheads, ridleys, and, to a lesser dagree, hawksbills. They also
say that hawksbills, and only hawksbills, oooasionally kill people or
make them sick. They claim that a good fisherman can tell whether a
hawksbill is polsonous or not by the color of the plastron - if 1t has a
dark yellow-red tinge it's polsonous. (These guys are not very
ingpiring informants, 80 I'd taka that with a graln of salt.) They also
gay that the egge are gomatimes polsonous - again, only in hawksbills.
If the yolk is dark yellow to reddish they are poisonous. If lighter
yellow they are OK. The poisoning is suffliclently rare {and Aborigines
g0 lncredibly omnivorous) that many psople will take their chances and
sat hawksbill eggas or £legh - or at least that's what I'm told.

# 7

I was also told that greens lay at this time of year and both day

and night. I was a bit sceptical on both counts, on the former oount



Tualy
g ahpat ¥y

because graens lay only during the months around Xmas to the esast in
pueensland and to the west at Horth West Cape. However, an hour after I
was told*this I found a green digging a nest at 2.45 p.m. on a bright
sunny day. It was killed and eaten. It had a full complement of eggs
ready to lay and another set of "yolks"™ that were virtually as large as
the shelled eggs.

'::hﬂﬁ.l:'-; -
% d

R.E. Johannes

PS. woud vewysuch hke fo see rptt you
it wyt K oo By Sﬂﬁ}:ﬂ!ﬁ



g
2 976
D e ks DB itk <
st gi??:;ﬁnedical Centre Monograph on Identification
i - Aid and Medical Treatment.
& Wedneil Publ. Mewport Australia

TURTLE AND TORTOISE
POISONING

ORDER : Chalania ‘ T

-

SYNONYM @ Careres carelta = Loggerhead turtle
Eretmochelys imbricata — Hawkshiil turtle
. Chefonia mydas — Grean turtle
| Dermochelys Corfacea — Leatherback turtle
e - Pafachelys bibroni — Soft shell turtle

TR GENERAL
0 I Ausiralia the marina species of Chelonia are termed turtles and the freshwater or land
&5 ara called Tortolses. Both have been used as foed, and some of thaga in the narth
tralizn waters welgh over 200 kilograms. One would heve thought that the unpleasant
quences of Ingestion would have made tham obsolete as foodstuff, but still this animal
i Sntumed by some ships crews, natives, e, and is particularly reported arownd the
Malay Archipelago and New Guinga,
is no way of determining whether the turtle is Peisonous exeept by trial and Bfror.
Sorme authors bolieve the paison ta be similar or identical to ciguatera, Autapsy findings
B o e A Felug, hapatocallular damape, to the extent of acute yellow strophy of the liver, necrasis
_43#%&%:‘%1“{% o the kidnay, hasmaorrhages and ulcsration of the bowel.

3 I:I.INIGAL FEATURES

5 Al R,
P ":--**-:3"3‘*";:-5’-':5-'.":"5':""";-' & S¥mptoms commence & few hours to saveral days after ingestion of the turtle, * :
S 1-'._-?"._-5_ Pande 5 "ﬂmuiu. N&usea, vomiting, abdominal pain and diarrhaea in many casas,
. A AT al sensations around the Hps, mouth, tongue, throat, ete., may extend to include
b T | dryness or increased sallvation and difficulty in swallowing, mouth ulcers and Inflam. - L
- Mation may EUpervene and become extensive — lzsting for weeks or months balara AT et
g i "Hling Is complated. y E
gl ST s - cokness sweating, pallar, vertigo, hoadache,
. ﬂﬁﬂrmalrmd red itchy rash may later peal.
fﬁmlt-.r in breathing, tightness in chest, may extend to sevare fespiratory distress,
: e | Ml evanagis (blulsh tingua te lips) and death, '
"_:*Z‘:'“TW"? ; damage may result in jaundics, liver enlargement and tenderness, coma and death,

manifestations may mimic ciguatera poisoning (page 1e6),
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* Mortality rate |5 over 25%.

uracmia over the next few days,

® Renal failure may result in 8 decreasad urinary output and then the developy o ; S

FIRST AID

1. If the patient is fully conscious, Induce him to vomit by inserting fi
throat. Syrup of Ipecac LLS.P. B ml orally may aid in this. Treat any
victims {a.g. other people who ate the turtle) in the same WY,
Rest and reassurance,

2,
3. Resuscitation if needed, TFhis will wsually ba im the form of mouth g

other pegg

respiration (page 187 } in those patients whao develop severe respiratory dTm‘:" T
uncensciousness with cyanosis (bluish colour), ete. e,

4.  Hospitalisation and ohservation s always nesded until recovery, %'

MEDMCAL ,@'

1. First Aid 25 above. Gastric lavage (apemorphine 2—8 g 5.c.) of other emeties §

laryngeal reflax is unimpaired.

2. With respiratory involvement, the ideal treatment is to perform endog. o=

Ih;'

intubation and control respirations. The use of an endotracheal tbe wi) ‘ L T
prevent the aspiration of vomitus, particularly likely under the eonditiong PPy ot

bulbar paralysis with gastrointestinal symptoms. If this it not echieved, then m
respiration by any method at your dizposal..

Assisted intermittent positive pressure respiration {e.g with a Bird respirator) mwTE“ o

of value when there it only a mild impairment. If therse is & rigsing arterizl lewd | -
or an increesing respiratory rate, assistance with respiration is required but ity

supplementation is not needed.

When there is a nl‘mna severe degres of respiratory depression with F‘r"ﬁutnrn;é-_l T
05 and a decressing me,idg i e

distress and/or cyanosis, an increasing arterial C
would be prudent to completely control respirations by the use of endos

intubation and mechanical ventilation. Manitoring of serial arterial Oa. CO, and pH -

-

levels is required. -The patient should be maintained on the regime for at lll!li": :

hours end then graduslly weaned from the respirator ovar the next 12—24 hours, -

3. Ensure fluid end electrolyte replacement and adminlster medication by int

urinary output and analyels, ete.).

means [record vital signs, serial haematoerit, 5.G., electrolytes, CV.P., Emi“: .

4.  Sedstion should be achieved with non-respiratory depressants, e.g. diazepam TI.‘.Il'-)iﬁ e e
.v. repaated as required, Small doses of opiates may be needed for pain. oy

8 Stercid cover, e.g hydrocortisene 100 mg i.v. B hourly during the danger periodl L
possibly of value — but is non-specific in its affect. S el

B.  Treat the bowei disorder symptomatically. # Ly

7. Monitor the clinical, biochamical and electroencephalographlc manifestations gl Sn e is b
hepatocellular damage, and correct thess by the customary medical dietetic and i
antibiotic technigues. o

8. Monitor the clinical and biochemical manifestations of renal failure and c

thase by dialysis as required.

PREVENTION
Refrain from eating turtles,

-
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Octobar 26, 1983 ¥/ SWCZ ; GHB

Mr. Lata 'i Muli
Madical Assistant

Homuk.a :
Ha'apai
Toonga

Dear Mr. Muli:

Mr. Tevita LEtd recently sent me information on the hawksbill podscning
that occurred in March of this year at Homuka Island. Your name was listed
a8 the medical officer that attended the case, 1 am therefore writing to

you in an effort to obtain some additional facta. It would be greatly appre-

cisted if you would answer the following questiomna to the best of your
knowledge . i

1, Has hawksbill poisoning ever oceurred before at Nomuka Island,
or anywhere else in Tonga?

2. How many people total ate the hawksbill? I understand that 18
people became vary éddck and 2 disd. Were there peopla that ate portions
of the turtle but did not become sick? Could the sickness or deaths be
attributed to eating & particular part of the turtle, such as the viscaral

3. What were the approximate ages of the two people that died?
Were they male or femala?

4. What were the symptoms of the poisoning?

5. How soon after eating the hawkebill did the people become sick?
How scon did the deathes occur?

#. How was the hawksbill cookad?

7. Approximately how many hawksbills, and other turtles, are captured
and eaten each year by the people of Nomuka Island?

8. Do hawksbills, or amy other sea turtles, lay their aggs at Nomuka?l

Thank you for sny help that you can give to this inquiry. I have
enclosed a color poster showing the different kinds of sea turtles. This
may be of use to you in yeur work. I look forward to hearing from you at
your sarliest conveniemece.

fincersly,

Georga H. Balazs
Wildlife Biologlst
be: Balezs, HL GHR:1ht



~. Telegrams : Fisheries NUKI'ALOFA
ARl letters tp be addresed
FISHERIES DIVISION, M.AFF,
Telex: Gentel 66225, Fishefies
Telephone : 21-399

Out Reference ..... Pﬂfﬁ-l J [ez”

Mimistry of Agticulture, Fisheries & Foreils
P.O, Box 14,
Nubn'alofa,
Kingdom of Tonga.

.. 13th Ookobers 1983 .

(aorge H. Balams

Kational Marine fiaheritee Service
Bonolulu Laboretory

P.0. Box 3830

Honoluln

HAWATL 9681k

Dasr BHelaszs

Flease socept my apdlogies for the kate reply of your 1atter datdd 9 Lugust,
1983 regarding your interest on the Hewksbill poisoning in Torge in early
this yeay.

Tofay (13 October) the Agriculture Extension 0fficer working in Homuka
contant me with the following information.
- The polsoning ooours in Homuka Telspd (Fosition Lat,20%.17'8, Long
1752 48" W on the 12 March 1983,
= 18 people becams very sick and two person died
-~ MThe spproximate size of the Hawksbill Turtle is 2'4" long 2pd 112" width.
= Caught at Bakaufigi Feef situated et tha Westemn glde of Nomuka Island
= Tha mediesl Offiesr that attended the casej

Late 1 Mali
Madical Assistant
amake

Haltlapai

Tonga Island

Fleass note thet the medicsl officer thnt ettendsd the caze im not &
qualifisd Doetor.

eré.;é;‘ér.f..—...‘ J::.;._-;r_.r---.,_x.- 5
Pavita P, Latu 7 un

' 5 ! \
] i \
!k‘ FItt T ! I

for Prineipal Fisheries Offlcer |
i

o,
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U.B. DEPARTMENT OF COMMERCE

Mational Dceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE
Southwest Fisherles Center «

Honolulu Laboratory -

P. 0. Box 3830

Honolulu, Hawali 96812

Lﬂ,u"' - October 26, 1983 F/SWC2 : CHB
e 7

"

Hr. Lata "1 Muli
Medical Assistant
Homuka

Ha'apai

Tonga

Dear Mr. Muli:

Mr. Tevita Latu recently sent me information on the hawksbill poisoning
that occurred in March of this year at Nomuka Island, Your name was listed
as the medical officer that attended the case. I am therefore writing te
you in an effort to obtain some sdditional facts. It would be greatly appre-
clated if you would answer the following questions to the best of FOUr
knowledge .

1. Has hawkabill poisoning ever occurred before at Momuka Island,
or anywhere else in Tonga?

2. How many people total ate the hawksbill? I understand that 18
people became very sick and 2 died. Were there people that ate portions
of the turtle but did not become sick? Could the sickness or deaths be
attributed to eating a particular part of the turtle, such as the viscera?

3. What were the approximate ages of the two people that died?
Were they male or female?

4. What were the symptoms of the poisoning?

3. How soon after eating the hawksbill did the people become sick?
How soon did the deaths occur?

6. How was the hawksbill cooked?

7. Approximately how many hawkabills, and other turtles, are captured
and eaten each year by the people of Nomuka TIsland?

8. Do hawksbills, or any other sea turtles, lay their eggs at Nomuka?

Thank you for any help that you can glve to this inquiry. I have
enclosed a color poster showing the different kinds of ged turtles. This
may be of use to you in your work. I look fo
your earliest convenlence,

to hearing from you at

relyv,

-~
P ALY
=, Geor H. Balazs

Wildlife Biologist
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Spiny lobster culture research programme accelerated after encouraging experi-
mental results

The Central Marine Fisheries Research Institute, Cochin, India, has
stepped up its ongoing research Programme on the technical aspects of Epiny
lobster culture following the deve lopment of 3 promizing technique which
greatly increases the animals growth rate,

The Ingtitute's pulication ‘'Marine Fisheries Information Service',
No. 43, contains two articles claiming very encouraging experimental growth
rates obtained in specimens of Panulirus homarus from which the eyestalks had
been cauterised, In many crustaceans the eyestalk serves 4% 4 centre for
hormone production or control in the antagonistic hormonal system which
controls moulting, reproduction and growth, Supression of one hormonal process
can be used to encourage Over-expression of another, and variations of the
eyealalk ablation technique have long been used in  experiments on crabs, prawns
and lobsters to variously promote or inhibit moulting, reproducticn and growth
and thus gain an understanding of the processes invalved,

In the Cochin experiments Broups of eyestalk ablated P, NOMATUS Were
measured for growth against 'control' Broups of lobsters which were not
tréated, were given an excess of Ffood and housed in the same way. Growth in
lobsters is a function of the frequency of moulting and the walght increase
which occurs at that time, and eyestalk ablation increased both thess factors.
A three to sevenfold increase in weight was obtained in eye=ablated lobsters
relative to the conteols. Crowth rate js dependent anp size, larger animals
showing a higher daily weight increment, Thus Juvenile eyestalk ablated
lobsters recorded an average increase of 1,02 glday, increasing to 2,30 glday
in maturing and mature lobsters, Equivalent figures for the cantrol animals
were 0,35 g and 0,36 g/day respectively, The maximum weight gain of 4.6 glday
wis obtained in an ablared individyal,

Panulirug homarus is present throughout the sgpr region, but is
probably the least common of the five species to be found here. However, the
technique may be applicable to other species. The Institute has met with
Success in  similar preliminary experiment carried out with FP. ormatus, the

largest of the spacies of the SpC région, and P. Eglxghagua, But P, argus and
P, cygnus did not give aimilar results,

Announcement of the experimental results in India led to a spate of
letters and articles, with crtitles such as ‘Lobsters Are Human Too', in India's
national daily padpers, questioning the ethics of such experiments, which were
congidered against the countcy's traditions. The researchers defend their work
as comprising only standard experimenta ] metheds, and point out thar eyestalk
ablation is an investigarive tachnique and perhaps a dtep towards enabling
Browth rate acceleration by hormonal trestment,

Researcher seeks information on Hawksbill Turele pniannigg

Following a report of a possible case of poisoning from eacing a
hawksbill turgle {Etetmnchélya imbricata) in Tonga, researcher George Balazs of
the U.S. National Marine Fisheries Service, Hawaii, 18 seeking information o
other known or suspected cases of turtlae poisoning in the Pacific, Dr Balazs,
who works at the South Weat Fisheries Center, H?nnlulu Laboratory, P.D. Box




la

3830, Honolulu, Hawaii, would be very grateful to hear Ffrom anyone who has any
knowledge of incidents of turtle poisoning in any locality.

The following notes on turtle poisoning are extracted from the Fan
Synopsis of Biological Data on the Hawksbill Turtle, by W.N, Witzell.

"Hawlksbill meat is generally eaten throughout its range, although the
meat is8 often reported to be of paor quality, being dark and oily with a strong
flavour. The hawksbill is reportedly poisonous in many areas throughout its
range, but often without documented cases. In many instances the hawksbill has
been accused of being poisonous, possibly because of its strong flavour, which
is believed to vary according to diec.

Hawksbills are not eaten, or are reluctantly eaten because of their
reputed toxicity, in the Ffollowing locations: Gulf of Guinea, Auvstralia, Sri
Lanka, Gull of Siam, Colombia, India, Mauritius, MNew Guinea, Mexico, West
Africa, Seychelles, Senegal, Sudan, Oman, Documented cases of hawksbill turtle
poisoning are relatively rare, having been reported Ffrom the fol lowing
locationa: Taiwan, Gilbert Islands, Ryukyu Islands, Philippines, Australia,
Solomon Islands, New Guinea, 5ri Lanka and India,

In reviewing the cases of turtle poisoning and summarizing all
pertinent information, one research worker found that poisoning was seasonal ly
sporadic with a geographically intermittent distribution, and could result from
eating either the meat, fat, viscera or blogd, Symptoms generally appear from
within a few hours to several days, depending upon the amount ingested and the
person, Major sSymptoms are: nauses, vertigo, vomiting, diarrhoea, severe
gastric pain, sweating, coldness of the extremities, and a dry, burning
sengation of lips, mouth and throat. Additionally the tongue develops a whirte
coating with ciny pustules, and victims may suffer from headaches and general
lethargy. There are no antidotes, consequently Ccreatment is symptomatic., The
overall case fatality rate is 28 per cent, with the oldest and the youngest
persons reportedly being more susceptible. Prevention is difficult, since toxic
turtles are impossible to differentiate From non-poisonous turtles, the best
method being to feed a sample to a dog or cat and wait at least 24 hours. The
origin of the toxin is not known but it is believed to be caused by ingestion
of poisonous algae, jellyfish or even ses snakas",

Turtle headstirtiqg_uchemp in Palau

The Covernment of Palau is currently sponsoring a headatarting
programme for hawksbill turtles, Three technicians work within the programme,
hatching about 1000 turtles par year and releasing them after 6 months,

FAQ World Fisheries Conference snnounced

The Food and Agriculture Organization (FAD)} of the United Natione
(UN) have scheduled a major fisheries meeting, entitled the World Eunference_gﬂ
Fisheries Management and Development, for Jume/July 1384, in order to examine

the technical, economic and social problems rajised by the new regime of the
ecean, and the future potential and needs of the fishery sector., The
conference, open to all member nations of FAD, the UN and its specialised
agencies, and the IAEA (International Atomie Energy Agency) will be held in
Rome from 27th Jume to &th July,
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Following on the heels of the SPC 15th Kegional Technical Meeting on
Fisheries, this issue includes a good deal of material which gsrems directly
from its results and reécommendations, or which relates to subjects of
particular interest raised during discussions. Twe articles (numbers 3 and 5 on

the contents list below) were produced in  response to specific requests for
information made by the meeting,

Qur regular selection of "News from around the Region' is steadily
expanding and gaining broader coverage, largely thanks to the efforta on the
part of readers and correspondents who have sent  in noles, reports, press
clippings and other details of items of interest. The editors sincerely

appreciate any material received, and we thank all those who have contributed
B f-'.II'.

Lontents
=i b Ll

(1) 8PC Activities Page 1
(2) Hews from around the Region Page 7
{3) The Sense of Smell and the Feeding Behaviour of Tuna

by Kim Holland Page 19
{4) Update Report on the Green Mussel Culture Project in

Western Samoa by Lui A, 7, Bell, E. Jane Albert and

Jackie Schuster Page 24
(5) Import Requirements for Air-sShipping Fresh Fish to

Hawaii by Doyle E. Gates Page 29

(6) Methods of Studying Growth in Holothurians (Beche-de-mer) ,

and Praliminarx Results from a8 Beche=-de-mer Tageing Experi-
ment in New Caledonis by Chantal Conand Page 31

ACTIVITIES

SPC 15th Regional Teehnical Meeting on Fisheries

This year's techaical meeting, attended by &3 official delegates and

A8 observers, ran well despite & very full agenda and heavy workload for imany
participants,
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TURTLE MEAT (ERETMOCHELYS IMBRICATA) POISONING
IN NETHERLANDS NEW-GUINEA *

Iy

T. BOAEYN & G.T, HANEYELD
Puitdic Health Serviee and Roval Xetkerlnnds Navy Medical Corpe, Hollardin,
Nedkerlivnele Neetiuinea

INTRODECTION

The Fapuans are keen on lhunting turtles in the seas ground New-Guinea as
their meat is considered a delicaey. Lovermipge (1948) deseribed four species of turtles
i these waters. Poblieations from varfons countries reported on poisoning ~apsnally
niass poisoning—hby this meat ; enses, often ending fatally, scenrred in India, Ceylon
and the Philippine Islands. As regards the Eust-Indian archipelago, vax HASSELT
{rgzz) mentioned poisonous turtles around New-Guinea. The Public Health Service
of the Netherlands East-Indics instituted an enquiry into the matter M ededelingen,
1933) and received several positive answers; some doctors reported their personal
expericnee, otlers from hearsay. The symoms were dizziness, nausea and vomiting,
i few cases with fatal outeome, BERDRAGER (1936) recorded an instance of moss
pevisoming in about 32 people, five of whom died, after eating the meat of a large
turtle [of the Chelondidie specics) on the 1ske of Japen north of New-Gainea, The
pathologist, Boxse {cited by BigrpracER, 1g36), found fatty degeneration of the
liver and Kidneys, SieGexsrer vaN Hevkeoos (1936) also described degeneration
of the liver, pancreas and kidneys,

PEREONAL EXFERIENMCE

On August 24, 1954, 8 number of people in Kaipuri (Schouten Ilands) ate turtle-
meat, The government doctor arrived o woek lnter: in the meantime one man had
died after two days and anuther after six days, Four others suffered from vomiting,
crampes und unconscisusness one week after the meal : they took a long time to recover.

All cases of turtle-poisoning in Metherlands New-Guines and Indonesia wers
camged by Eretmochelys fmbricatn (hawk's bill turtle, vernacular name ffurira sisi).
This turtle may reach o length of 85 em and a weight of about 20 kg ; the jaws are
curved like a bill or beak—hawk’s bill—and the head has four prefrontal hom plates.
The carapice has four overlapping horn plates, in contrast to Chelonia sydas (green
turtle or soup turtle).

SYAITOMS

{1} feenerai: The symptoms usmally begin about twelve hours after the meal:
a fecling of distress often coupled with vomiting, dizziness and a burning sensation
i the throat, sometimes also of the tongue, gums and lips. Headache and abdominal

* Ockgbnally pullishasd o Duteh in Nedeelamdsek THdsolrift voor Gemeashunds,
Rilitempes b, 3352
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pain, sometimes diarehoea. Mild cases may show ooy o few of Uiese general sym ioms.,

(2} Moutis and throat aficction beeomes manifest after about two days; the tongue
is white-furred, the mucous membranes of the mouth and throat are swollen and
sometimes swallowing becomes difficult. From two to ten days afterwards red eleva-
tions, the gize of a pin's head, appear on the tongue; these are the swollen papillae,
especially near the point and along the edges. The papillae may still be visible after
two months,

[3) Nervows sysfess; sominolence occurs at an early stage. The patients may react
when spoken to, but they fall asleep again immeadiately, This spmnolence may lead
rapidly to death. Occasionally the patients are restless. There i thermolability ; some
authors mentioned hypotony and hyporefexia, but others did not observe these
symiptarms.

Cowrse and propnosiz. The severity of the affection is proportionate to the amount
of meat eaten, but even in serious cases the prodromal symoptoms do not start wntil
12 hours after the meal, though they are more intense then, Yomiting stops after a
Fewr days.

The light cases show the mouth and throat symotoms only; in severs cases the
clinical picture 15 dominated by disturbed consciousness. None of the nine somnolent
patients seen by BIERDRAGER (Ig30) recovered, One of the Kaipur: potients was un-
conscious for a week and then recovered slowly. In cases of prolonged somnolence
the development of ulcerating stomatitis is possible, with intense foefor ex ore. KARIADI
(M ededelingen, 1933} reported such a case; it ended fatally.

Treahment, In the first stage of the disease the stomach and intestinal tract
should be emptied by emetics, gastric lovage, chysters andfor laxatives, In the later
stages treatment can only be symptomatic; by admimistration of excitants, The
symptoms of the mouth and throat may be alleviated by boracic glycerin and rinaing
with permanganate of potassinm, :

What is the cawse of Fhe loxicity of the hawls Wll's meal?

Some authors assume that the furtle’s meat 15 podsonous in certain seazons only
this is probably incorrect as cases have occurred in nearfy every month of the year.
Poszibly only a certain variety of the species i3 poizonous, as is the ease in many kinda
of fishes, For the West-Indian efppadera, a well known type of fsh poisoning, one of
the theories 13 that the toxin is the result of the dietetic habits of the fish (Arcisz, 19500

The hawk's bill is a carnivore; with its sharp beak it tears crabs, molluses, pee-
haps also seaweed from the corai-reefs, Several toxic and irritating species exist among
the coral fauna and vegetation, as evidenced eg. by coral dermatitis manifesting
itself by redness, oedema and cutaneons parnesthesia. Both fish and turtle poisoning
might derive its origin from coral fauna or vegetation; extonsive coral formations
exigt near all localities where turtle poizoning has been reported.

Neither a bacterial origin of the toxin nor a relationship with toxic prodoets from
the generative organs of the turtle have as yvet been proved, Thus the prohlem of
poisoning by turtle meat is still unsolved.

SUMMARY

In Metherlands Mew-Guinea, two paticnts died two to six days after eating turtle
Edferénces p. 382
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aent o werk after U mesd four other persons deveboped symptoms, including
venmiting, cranps and yiconsciousness; recovery was very show,

Comparison with eiss deseribed in the literature revenls that there are two
important groups of symploms, viz., symploms ol the meuth and throat {swelling,
reiness of the buceal mucons membrianes, white esating, and protracted swelling
ul the papitlae of the tomgue) and nervous disturbanees, eapecially somnolence,

In the case of pervons disturbances the prognosis is less favourable. All cases
were attributable to the carnivorous hawk's bill turtle (Eretmochelys imbricata). The
toxicity of its meat & probably due to the poisonous coral vegetation on which the
burtle feeds.

Treatment is chiefly symptomatic.

REFERERCES

Avncesg, W [1ose], Cigratera, special seieuiific repart i fisheries, Do, 27, Washington, IN.C. — BIEE-
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Fish
-h- -

All tho islands avound in ganc fish, recf fish, craba,
coconut erabs, rock lobsters and ‘turiles., Host gome Tiah
including tuna, kingfish, wahoo, trevally, marlin and
s2ilfish eczn be aiten with impunity as ecan erabs and

rock lobsters. Very largas berracuda and some species

of shark are scmetimes pPoisonous. On reef fish loeal
advice should be sought, but as this is not available

at the uninhsbited islapnds any brightly coloured bottom

fish should be treated with czution., The imperor ecd,

or red schnapper iz certainly very poisonous in Tachington,
Fanning, Christmas, and Malden. In 1968 n yochts crew
were token seriously ill at Malden after eating the aEperor
cod and some died. Eels, puffer fish, and hawkshill
turtles should never be eaten without local advice,




EANLE AOCHLSE
S EOUTHPACOM ' ROLEMES&
TELEPHONE ; 28.20.00

TELEX @ SOPAGOM 138 NM

SOUTH PACIFIC COMMISSION
FQST BOX DS
NOUMEA CEDEX
HEW CALEDOMNIA

In reply. please guore— PRO 7/ 14
FLEAGE ADDRi&G HEPLT 7O

THE HECHETARY-DEREMLL

Dr. G. Balazs

Wildlife Biologist

WMFS Honolulu Laboratory
P.0. Box 3830

Honolulu

Hawaii ‘96812

Dear George,

ADEEQRED TELLGRARMIOUE

' SOUTHREACDM — MOLUMES
TELEFHONE § 3&,20,048

TELEX | SOPACOM 138 NE

COMMISSION DU PACIFIQUE SUD
BOITE POSTALE DS
NOUMEA CEDEX
HOUVELLE-CALEDOMNI|E

29 August 1983

Thanks for your letter of 10 August with the copy of your
letter to S5imisl Fakahau regarding the reported casze of
poisoning from eating Hawksbill turtle in Tonga. I appreciate
being kept informed and will include a brief note along the
lines requested in the next Fisheries Newslatter.

BRS/Ab
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MARINE TURTLES IN THE REPUBLIC OF SEYCHELLES:

a Report on Their Status and Management

World Wildlife Fund Project .1B09
Jeanne A. Mortimer, PhD.

Hovember 1983
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Table 13. The symptoms of turtle meat poisoning.

Severe vomiting and diarrhea

Hot sensations in abdomen; Cold sensations in extremities
Mucus membrane of mouth and throat is red, swollen and sore
Tongue coated in white membrane

Heavy salivation and difficulty in swallowing

Foul breath .

Boils

High fever; Chills

Loss of hair

Peeling of skin over most of body

Affects liver and kidneys

Frequent urination of highly colored urine

Dizziness

Blurred vision

Headache

Sleepiness followed by coma

Death in 28% of cases

Note: Those who do survive often take many months to
fully recover.
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APPENDIX 3

POISONOUS TURTLE MEAT

Many Seychellois refuse to eat the meat of hawksbill
turtles, claiming that it is sometimes poisconous. Other
people discount this belief as unfounded. In fact, however,
in recent history there are many documented cases of
poisoning caused by hawksbill meat (Table 12). Throughout
the trupicai regions of the wnfld where hawksbills occur,
their meat is commonly shunned by the indigenous peoples.
The highest recorded incidence of poisoning seems to occcur
in the Indo-Pacific region (Table 12).

Hawksbill turtles whose meat is poiscnous are encountered
on only the rarest of occassions. HNevertheless, the symptoms
that occur when such meat is consumed are virulent, and
death has resulted in about 28% of the cases reported
{(Table 13).




U.E. DEPARTMENT OF COMMERCE

NMational Dceanic end Atmospheric Administration
HATIOMAL MARIME FISHERIES SERVICE

Southwest Fisheries Center

Honolulu Laboratory

P. 0. Box 3830

Honolulu, Hawail 96812

October 26, 1983 FfSWC2 1 GHB

Mr. Lata 'i Mulil
Medical Assistant
Nomuka

Ha'apai

Tonga

Dear Mr, Muli:

Mr. Tevita Latu recently sent me informatiom on the hawksbill poisoning
that occurred in March of this year at Nomuka Island. Your name was listed
as the medical officer that attended the case. 1 am therefore writing to
you in an effort to obtain some additional facts., It would be greatly appre-
ciasted 1f vou would answer the following questions to the best of your
knowledge .

1. Has hawksbill poisoning ever occurred before at Nomuka Island,
or anywhere else in Tonga?

2. How many pecple total ate the hawksbill? I understand that 18
people became very sick and 2 died. Were there people that ate portions
of the turtle but did not become sick? Could the sickness or deaths be
attributed to eating a particular part of the turtle, such as the viscera?

3. What were the approximate ages of the two people that died?
Were they male or female?

4. What were the symptoms of the polsoning?

5. How soon after eating the hawksbill did the people become sick?
How soon did the deathe occur?

f. How was the hawksbill cooked?

7. Approximately how many hawksbills, and other turtles, are captured
and eaten each year by the people of Nomuka Island?

8. Do hawksbills, or any other sea turtles, lay thelr eggs at Nomukal

Thank you for any help that you can give to this inquiry. I have
enclosed a color poster showing the different kinds of sea turtles. This
may be of use to you in your work. I look fo d to hearing from you at
your earliest comvenience, i j

inegrely,
.-_.-' -
4 L
Gaor H. Balazs
Wildlife EBiclogist



becoming inczsasincly big business, Shell ocrnamente are
popaler, sspscisliy ameng people of Bengall origin.

NHeax the jztty at Ilatchal island where I utilized the
stopover paricd of a intsr-isiand ferryboat to take a quick
plunge in the sea, I sxeltedly behsld the first colony of
garden sels {trcxldﬂ?tn cols ) that I had ssen, on & s8loping = ..
sandy béd in sboul i3 €t of wator. As I approached them,
they simultanscusly retreaccd tail-firet into their sandy
burrows, swaylmg ilic mtalkxa of vezetation in the gentle
swall. Dr. Bant Erags hes renorded the presesnce of
troglodyte eels frow dzeper vater off Great NWicobar island,
but whether or rot these weie of the same Bpocies a8 the
onea I saw, I am uxable to confirm.

Clecae to the town of Vandoor in South Andamen, the
intertidal faune i1g particularly rich, Iarge chitons cling
to Spray-mnistened reocike; sea sucumbers of at least five
epacles are found in +tho shellewse. A small prle white ootopus
erawled over rocks expuses Yy ths tide.

South of the hamlet of Pulec Babi on Great MNicobar islend,
I twice cbeerved avian predators — perhaps Nicobar Serpent
Bagles — enatch up coctepi from a reof exposed st low tide,.
In one instance thoe bhird was forced to drop its prey after
partaking of a Lite or two, bacsuss of the mollurec's weight.
Dospite having & ~hunk missing from ite mantle, I found the
cetopus to bLe alive sad metive after ite fall.

I was fortuncta enough to ses civet cate (Paradoxurus
ixilili}lﬂt two oLdutionai Onee at day break on unimhebited
Tarmygli disland &t o distence of ten feet as it leisurely
elimbad to tae t37 of 2 tall tree, and another individuanl
at duslk as it ssarshad for tithits omeng orevices in the
expossd reef on futiand Island, much as I had obeerved wild
plg do in Tdttie Zudomzr. U(n both poessions the civets
displayed o degree of agparant unconcern sbout the proximity
of & humar bein: that was startling to me.

It 'ie %o be bopasl that the rapildly expanding population
in the {indamans arnd Niscobars and the influx of refugees and
sottlers, with ths: rasaultent noed for living space and
resources like timber, will pot result in the undermining
of its irreplacesble fcree: weclth or cause the disappesrance
of the the surviving negrito tribes and of their oulture.

anhéatish Bhasknr.
DURTLE MEAT ELLIS IHERR

)

Tuticoria, Juns 17, 1980 (UNI)

Turtle ment ook thrse lives — one directly and
twe indirectlr = 4fgpday. Two suckling infante agaed
Bix months ant one jeor died after their methore hmd taken
turtle meat, end a seven-year old girl who took the .su%
alse died weoday, officimsl Emu?giﬂ gaid.

|
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Eevnntr nines roopla {all fi&harfhlkj inuluding Several
women of the fisherman Colony of Trespuram whs had takon
turtle meg+ on Sunday thné 15, 1980) were treated gt
the Govermment bendguartapg hospital here. BT wape

On 6th gng Tth duagust 1977, ning PEXSons — gy,
adults ang B8Ven children pf Yarying apos — died 4in
the village of Hnnnppad, Southern Tamij Nadu from eating,
on 3Ird August. the moat af 5 Geaturtls whose hemd wWas
deseribed oo being Bomewhat Squiling, ang 58 resembling
O paryrohs baaok, Tha Befturtls wng aleo known lacnlly
as “Hatahclr Ammai® ghiag means "turd] g with a mouse=11jcg
bead" ang nag 8 yellow Plastron Wherens that of tha
Seaturtle Bpecies tha+t Weag usually Consumad fin all
likolihood, the Erecn turtle, ( la mydas) was
alvwaye white, On thig 9ceasion, some pf the fishormentk
2dvice agnings consumption of the meat, on the bamis of
it being op an ndnasinnally poisonous variety, went
Unheeded, Ip 1270, denthp o0curred at the Yillage of
Pﬂriathnlai, T miles Trom Manappad, from the consumpt fon

Sri Ianks in Juns 1921 at Nﬂnﬁaitivu fE4 Pereons ) and

on Decombor 3¢ 1941 e+ Hobaradyye "Ite toxicity 4is though
to be dua to thHe digt z7 the animnl a4 tha tima; ok
iecordingly Fishermon chop i+s liver and throw it to the
2rows bafore Cooking ita flaeh, If +h. CTrOWs rafugpe it,
the animnl ia dimnarﬂed. dncthap test ig +o mix the

Faw flesh with Blalked linma Which turns greenish if +hg
flosh ig Poleonoyue",;

lood dripg ofyp Quiclly §f +he meat ig Nonpoisonous
nd thickens an the knife blade if peisonoug, 4 drop
T blood on the 8kin itehag and +$he Bpot beecomas
nflamed if th, meat im Poisoncous,

dmong gymptoma of Howkabill Meat pniauning Brea

urologioal B¥optoms 1ileg vertigo, twitehing op tho
1s0len leading 4 fonvuleiona, eoma and finally desth,
Leeration throughout the bueesnl cavity, sovorg itching
meEetion in ang Hluughing of the uppep layers of tha
MEUA. 4 Beneatjion of obstruction in thg chest,
Epiratory failurg Tollowed by onrdine failure,

(2)




In the abscnee of knowledge of the exact type of poisen

invelved, patients ware given high doses of tetraceyeline,
massive doses of vitamin € and worticostersids and wero
put on plenty of flulde and diuretics. Whoere treatment
wam started before the collapsing atage, caeee responded
very eatisfactorily to the cdministration of 'Biquil! as
an antismetie, "iAnthisan" tablets for food aellergy =end
"Terramyein" injection Ffor the infeotion. In all cases
where death occurred, one to four daye elapsed from the
time the meat was consumad . -

The above data were kindly supplied by Berchmenn
Korces and Dr., B.V. Balaji of Manappad, and by Dre. 5.C.
Thanupillai, G.C.I.M. and Dr. Remasubramanism of Udangudi.

E-—Bi

* * L3

RUGGER {Srocodviua palustris) BELBASES iN AMDHEA PRADESH &

drdbps Pradoph

On Tth dpril 1980, the andhra Pradesh Crocodile
Censervation project released 33 mugger crocodiles (11
males and 22 femmles hatched in June 1977) into the
Einnerneani resarvoir situnted within the Einnerasani
Wildlife Banectuary, This sanctusry ie loonted 300 Em
north-eaet of Hyderabad, The releassd erocodiles all
ranged from 1 to 1.3m in sige., Follow up monitoring
2urvey cf the relonwsed orccodilas was carried ocut in August
1980. Bomoe have shown & upstream movement of over 15 km
during this monsven time,

During previous Burveys in this reservoir only & fow
(less than five] resident muggers wers reported. Nao
breeding hra takeon plmoe in rast yeara. Since, the
released muggers are all of Gir ﬁGujnrnt] origin and aro
& vary slow groving strain (1.2m in thres years!) it
wae decided not %o mix them up with the resident
andhra Frodesh wild brecding stcok ococcuring in thae
Eriskna end Godaveri rivers and soms other tributary
rivera. The remaining 58 Gir muggers of 1977 origin
are being released in Pakhal Wildlife sanctuary and again
in Kinneragani sanciuary. These rileases gre planned
for the coming wintow {Havember 1980 +o February 1981 ),

Ionil Kadu

The second iarge scale mugger relonse by the
Tamil Nedu Crocodila Consarvatian Projeet was corried
cut at Hoggenakal in May 1980, EThw_iirst relonse was

(10)
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HAMADRYAD : HEHSIETTER OF THE MADERAS SNAKE FALK TEUET
B i1No.l January 1981

RBditor's lnpte

During the course of a survey or study thera ars
invariably details of intersst that are not compatible
with tables and charte, graphs and galentific terminology.
A wild scramble in the mud after o crocodile resulis in
an srudite paper on captive growth, and a cobra who
scared ths pante off you boccmen The Ingidonce of
Parasites in South-east Indlan Blanide.. This is of=-
course most unfeir, sc we peked oacich bheaksr to
put together soma hemely dopo on hias & monta Andamarn=
Niecobar trip last year. This tho poor man t1as dones
Satish is the author of "The Spatun of Sea Yurtles’ in
the Bastern Indian Ocean”. mregarted st the Tnternational
Sea Turtle Symposium in Wesnlingbton 0D.C. in Ncwvember 'TF.

We spent five weeka in the States lest year, visiting
various crocodilian "facilitieg", ms the Amzricans call
them. Our three daye at Rockkateller Refuga with Ted
Jaanen were fascinating. ha flew mver the Iefuge for
3¥2 hours in & helicoptex with Ted, doing a falr bit ad
hovering and eciroling. Portunately our greah roppect
for him prevented us from beoing giclt. In the BHverglades
with Jim Kushlan's team we watched an alligetor being
radio tracked and a palr of aurpriced eyes pop up beside
+he airboat. It was the firat t+ime wa bad coen telemetry
in sction and felt like couniry cousins comz to town.

There was a large gathering cg eronodile biologists
at the meetinge in Milwaukee (S8A1) and fnineaville
{IUCHN Crocodile Group). Our lag® stop "as ir South
Carolina with Heyward Clamp, o prafessional enals huntar
and an encyclepedia on south-gpotern rualns. Une of
Heyward's methodse of catching d4amnihacks is to
ceatter tin sheeting around tha countryoide. These are
solemnly turncd over every L4 weske, toe ritual being
called "checking the tin". 2 dvove with nim to Georgia
(hie snake hooks carefully sitted “nts the piclup truck’s
prifle rack) and met the leoslly Torouf Orafenokes Joe;
an ex country-singer who now works fon the Qlze Jonokae
Fark and is also an avid snsico eollaetor. There
was sn sarnest snake hunt the ne=t day which I passed
up} but did manage tog disgrace mrael§_by ElEtinu_n few
feet away from & pigmy rattloenake with Joe 's wita,
and failling to Bae oOF gatch 1it.

Satish Bhaskor is now imyolved in a
comprehansive survey of mes turtls nesting Areasd
in India and is curvently ip 4um Andamen I3lnnds (arain)
5
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