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iniriguing reproductive system of the specices, in which several
miales simulfaneously attempt mating with a single famals, We
studied the use of apace of O agassizii doring the mating serson
{October-Docember 1994) at the main continendnl nesting beack
{Cobols, Michoacdin, Méxica),

We comsidered murtle group composition and daily and seasonal
ntivity paticms and esiimated adull sex ratio, We used twio
sampling methads: (1) point counts along the 4.8-km-loag beach,
wilh sampling poings every 200 m (=252 poknta): and (2) ad libitum
atservations from a 40m-tall rock on the edge of the s=a (n=202

hours), eollecting data during 4-lour periods, with 2 balsneed
sampling effort from dawn to dusk n each case we coanted the
number of individuals of ench sex and their behovior. There were oo
differences in the sensonal use of space, bt there were turtle
concenirations in ceriain arcas durlsg some days, There was o
positive correlatian between the number of females in the sea and
U nuamber of nesting furiles during the night, Courtship bebevior
witk ebserved throughowt the daytime, and there were o differences
in the number of individuals observed. Sex miso during he season
wns 4 males for every female, with propodtionally mare mabes af the
beginning of the sexson than ai the end.
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Ench July and Augusi sincs 1989, we have photographed and
videotaped the uniles at Honekewni, West Mawi, Howail. The
resubling images are wsed 1o identify tarles and track the effects of
fbropapillomatosis (FIF) {Benmett et al, 2000, Besmett et al Tn
press), FP has bong boen closely associated with the eves of the
Hewaklan groen tweile (Balazs & Pooley, 19910, We decided i
examime this relationship, Another goal wis to document botl the
pre-eruptive stage and the fully regressed stage of this disease in
cases where this would occur. A third objective was io gain insight
that might be usefisl to others atlempting 10 pssess the sinhas of FP in
a given area.

METHODS

To wlentify individual furtles, we captare facial profiles on videotape
and film and catalog them in a dolahase, 2 described 24 the 19th Sea
Turtle Symposiem {Bennett o al, 2000, Onee a turtle iz identified,
we coumnt and evalunte tumours from our mages. Tumeur scoring is
based on the Hawailan severity scosing method (Work & Balnzs,
19400, bt this svstem has been extended in both directions by
adding bwo more slages: pre-eruptive and scarved, terms that ars
explemed bebpa,

The ohjsctive was 1o dedermine what hoppens to gyes ns ihe disease
tabies hold. [t is ey to recognize & inse tumeour, bat do the eyes
sigaal problems before fumours erupt? Is there a recoprizable pre-
cruptive singe-a precursor of FPT

Because tha datshase comtains the history of FP for many
irlivicluls, we had the lusury of tackling these guesilons by
working backwards, The echidgoe wes o take turtles with newly
crupied eye tumours and examining earlier imnges of thase animals.
This revealed some commonalities, s the results show,

RESULTS

As of summer 2000, we have iderdified 218 turtles. OF these, 245
{586 %) have had umoars. We nzed a slimple database guery i
determine how many ol our FP-afflicied turiles have had ocular
lamawers. The resull was stunming: 237 (96.7%) of the tumoared
taribes hind tumoars in the eyes, 177 teribes (42.3%) bave bean
sighied in more than ong year. 130 realghts (73.4%) had wmours. §7

resighls (66,5%%) wene clnssified as "FP-progressive® becauss their
comdition worsensd after the first sighting. 100% of these FP-
progressive resights had ocubar tamours.

Figure |. Mormal eye, showing plenting of the posterior conjunctiva

These resulis posed a dilemma. Althaugh we have images of eyes
that are free of tumpurs, FP is so prevalent st Hopokowai that none
of them could be wsed o5 a standard normeal evo. Forlunately, co-
nuthor Georpe Balars provided photographs w use for this purpose,

Figure 2, Pre-eruptive eve, showing discoloaration.

The photographs showed the eves of wrtles found along the
Kenn'Kohaln Coast of the Rig Island of Hawall, an arca still free of
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FP. They served as examples of monmal eves. Mode that 1he posterior
coujunctiva in & normal eye is uniformly dark with several folds or
plents, an imporiand peint thit is fariber discussed below. (Figune 1.

Using thess eyes & a haseline, the Honokowal images could be
axaminid for departares from o normal eve. We were able w
docmment both the pre-craptive stage of FP and ihe stage of
regresabon that we call "scamed”, in which the tumour has
disappuired. Pre-eraptive eyves hove anoenalics that are consistent
with the orset of FP. The earlicat of thess is & whitish discalouration
thas forms a lise along il leading edae of the conjunctiva, or forms
apots on the conjunctiva, or 2 combination of bath, (Figure 2.}

Iin purr experience, the white discolourntion along the leading edpe
advances to swelling, and discoloarstion on the cosjuncliva also
expands. Eveniunlly, these abnosmalities tum o protubemnees
that mamifest as tumoars, &3 was the cese in this example. While it
can't be proven that these signs always indicate the pnset of FP,
eviery luribe hal was documented with this condition has developed
wcular fumours,

Tumours abmost always first erupbed in the posterior of the oye. IF
both cormers enupled simulinneously, the posterior tumour was
usunlly the lnrger. As tumours progress, ey appear to be primarily
wehite or pinkish In our images, with & Aboous, wan-like surface, aad
#i polypold or peduncular form, consistent with the histologic
description of poular tumours prepased by Brooks el l, (1994)

[f the animsal & lucky, the eye tumours will eventually stant to
regriss. The size stabilizes and starts 1o decrense. The colour lakes
on shades of grey, which darken with time. The surface becomes
smwrxher, Eventunlly, the tamour recedes and darkens so moch that
il is hord o observe from a distance. This is the condition we refer to
05 0 "black pearl.”

Eve tumcirs ussally grow and persist for years, but for four fucky
Lurtles, a remarknble thing hoppened: the tumoars regressed almaos
immedintely. The cycle, from onset io advanced regression, ook
obout  year, demeastrating the possibility of & low Jevel, guickly
regressimg, oourse fog the disease

The sage that we call *scarred” mwsmns that the eye has momaldies
consistent with those known o have undergons complete regression,
{Figure 3.) It is possible for an eve tamour 1o disappear entirely, or i
might leave a discoloured conjunctiva similar b that of on incipient
tumous. [t is distinguishahle from the onset of FP, however, becamse
thete is an important difference; the conjunctiva of an eve that has
regovered from FIF appears to be scar tiswe, and no langer has the
pleats charncleristic of 8 nomeal eve.

Figure 3. Scarned cye, showing loss of pleating,

Scarved eye
e R
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This beck of plesing is seen in every repression case for which we
have macro photos, Unfortunately, the history of every animal with
this nnomaly isn't knovan, hesce ihe term *scamred” rather than
"regressed.” I is important 1 note bere, however, that most turtles
wilh eyes classified as scarred alse have body tumours that loeak like
they ane regressing.
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Lirtil mow, pre-enaptive or scarmed eyes would nod be scored as FP.
The relationship of these sages o FP was not demonsteated. We
betieve that we hove documented thess relaboaships, however,
Cerlainly, other conditions might account for thess anomalies, bat in
all wses for which there is sufficient kistory, we can show that e
ampmalies ealbsd "pre-cruptive™ da besd to tumours, and the
smomalics called "scarved™ did result from regression,

It follows that FP is underreporied. A pormal calch-severity scome-
rebete pragram conductsd st Honokowal sould inevitnbly include
turtles with no tamours but with pre-ensplive eves, We belicvs that
these turiles will almeast certainly get FP, since we have vel i find
an exceplion. Additianally, the zample would alsoe include turlles
thal have had FP and regressed fo the poind where umoars ase no
langer visible, We know (his because we have documented the
lvistory of FP in many of thess animals, and Honokowai is home io &
natither of complebely recovered Deribes (Bennett et al, 2000,

Tor ilbastrate this effect, we Iooked of the videotapes of bwa dives by
e authors at Honokowni on Awgust 27, 2000, Duaring thase dives,
there were 18 identified tunles, Using the Howsiian tumour severity
seoring sysiem, ciphl of these furtles would be scored with tuisoars,
yielding 44% FF prevalence, Seven of the cight tmouned turtles
miznifested ocular tumears. The eighth turthe s a confimmed
regression case who still has o body tumewr and soce had eyve
furmours.

The records shaow thist four of the taribes withouat visible tumours ane
actually regression cases who had ocular tumours. They also shaow
that twe of the animals have pre-eruptive eves and almost certainly
will bave tumnours by next sumimer. The depth of FP shools up to
TB¥ (n=14}, all of them with some imvolvement of the eves. These
additional imsights give o mech clearer piciure of the dynsmics of FP
al Hoenoskowai,

To get i ik about how weful the Honokowai obscrvations might
bz, we Jooked a1 the tumour severity scoees for 100 tumoursd furtles
from long-term research conducted in Kaneohe Bay, Oubu, Hawaii
(Balnzs ot al, 2000) dunng the years 1598-2000, 87% (n=£7) of
these animals, predominanty juveniles and sub-adults by sime, hod
ocular tumpars. Far comparison, all FP-afflicied juvenile and sub-
adult turiles (by size) from the vears 1998-2000 were selecied from
the Homokowai database. This vielded 111 turtles. %1% {r=101) of
these animinls had ocular tumeurs. Five of the remaining teriles wens
regression cases, confirmed by phoios or videotape, and fve Bell
inde our scarred category. This strongly supgests that & keest some
of the 13 Kaneche turtles without ociular tumours are regression
GRS,

The: similaritics betwien these Honokowni and Kaneohe Bay dsia
lead ug i believe that, ves, the experience gadned at Hoookowsi con
be useful wihen assessing ather sites, at least in the Hawaiion
archipelogo, From our observations, we have derived some basic
kessong, W offir theen bere in the hope that they might bave value
bo & misearcher alempting to asseas the scope and magnitude of FP
at another site,

The first lesson of Honokowai iss Examing e epes. White



76 21 Annual Symposium on Sea Turtle Biology and Conservation, Philadelphia, Pennsylvania USA

diseolouration and swelling in the postetior of the eye ane the
forerumners of FP. A scarred conjuncdiva without the pleats
choracteristic of a pormal eye is a sign of FP regression-the *FP
sipnature”, Eye examinations are important becauss body uimours
aflen regress completely and beave po trece, but this is nol true far
fcuzlur bumioars,

The secomd Hoookowai kessan is; Progressing mmonrs can be
distinguished from regressing tummodrs, Graying, smoolh,
Tegressing fumors s viually different from "hot” progressing
ames-—-most of which appesr am angry white underwater, with a
nodabdy different rough, fibrous, or papillofomm texiure.

‘This lends to the thind besson: A el with body fumeurs buf o epe
femours I5 alwost certainy @ regression cose, Inoour 249 torles
with FP, just ¢lght were sever seen with eye tumours, Two of thess
turtles were confirmed regression cases. Six of the fusiles had eye
asomalies consisiend with regression, and all eighd bad bady

tursisurs that appeared to be repreasing.

Lesson four: Eye examinefions give a befter understaviding of ar
Fiddtvidual's FP states. 1 & turile has bomouss, it is possible to
determing whether they are active or retreating. If fumours are
completely shesnl, normal eyes suggest an animal has never had the
disease. Black pearks ar an FP signature indicate thal it has hattled
the diseasz and survived. Pre-srupiive eyes suggest o batle that's vet
o be fought,

Lesson five; Eve examdnntions give a better approximation of fe
actwal FP dymawidcs for an avea. This is particubarly relovast in
Hawail, because bana demonstrtbe strong site fAidellty {Besmett e al.
In press). The number of urtfes who have fouglht FP successfilly-
regression cases--will eventually mount up in an anes while thoss
wha bose the struggle die. [t spems likely that the greater the
pereentage of regresalon cases, the longer the area hos hosted the FP
contagion. Slemilarty, an area that includes primarily temoured
turtles and fumour-free turtles with normal eyes strongly sugpesis
that e disease is newly nrisen, probably within the previous five

yeaTS,
CONMCLUSIONS

We have shown that st Homolowat, eeular tumours are invariably a
part of progresaing FP. In addition, we hove identified anomalics in
the eyea thal cin rewesl bath pre-eruptive tumours and completely
regressed FP, Plans to take samples from pre-enplive eyes for
hissopathologic and viral testing are alrendy in the works,

Examination of the eyes therefore provides & more accurte
nssessment of FP status in an ohans of Hvwaiinn green turiles, 1o

comparisons bebween Honokowai and other Hawnitan sites, there is
eiough sgreement io convines us thal our lessons can be useful &1
Lhise siles,

An old English proverh reads, "The eves ane the window of the
eoul.” We doe't know whether sen turtles have souls, bul we do think
that the FP history of the bonu 2 writ langs in ibeir eyes. The
tragedy is that the story of erupling FP is repd almost exclusively in
thir eyes of the juveniles, Om o positive nofe, our observations
suprest that the eyes provide insight, ot just il an individual's FP
stahes, but olso ingo the way FP works its Evil an an entire
population of hoaw. Can this narrative be found inthe oyes of noa-
Hasvallan wriles? Wea implore you to look.
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FRELIMINARY RESULTS ON THE SEX RATIO OF NORTH ATLANTIC JUVENILE PELAGIC LOGGERHEADS ASSESSED
THROUGH SERUM TESTOSTEROMNE

Thomas Dellinger”, Cliudia Delgado’, und Adeling Candrio®
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Seram testosterone conceniralions wers measured on juvenils
pelagic stage logperhend sen turtles, Cavesta coverta, capbured in tie
apen ocedn using o seoop-ned, off Madeira [stand, Eastern Norik
Atlantic (32°N/16" W)

Blood samples were mostly taken during the Ist hour after capture
fram the dorsal cervical sinus ns described by Owens & Rute
(1980}, Snmiphes were kepd refrigerated foe bess than 3 howrs,
centrifuged ard the plasma sored 8l —20°C antil assay. Testosierong
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