CLEANING OF THE
HAWKSBILL TURTLE
(Eretmochelys imbricata)
BY ADULT FRENCH
ANGELFISH
{Pomacanthus paru).

Claaning symbiosis betwean warious a-
quatic organkams has basn widaly referanced
in both scientific and lay Hecature for owear
thraa gacades. Most reports invalwe interspe-=
cifig inleractions between maring fishes, with
tewer descriptions invalving fish and crusia-
ceans. Althowgh marine turtles in general,
and tha hawksbill {Eretrmoahaiys imbricata)
in partiguiar, are known to carry a divarsa va-
riaty of ectoparasites or commansals (Frazier
ot al, 1585, Hubbs 1977, Ernst and Barbour
1872, Carr at al, 1966 and others), | am aware
of only ona brigf repoar af the cleaning of a
maring iurtie in the wild (Booth and Pedars
1872). That Interection cccurmed off Austra-
Ha, inwalved green turties { Chalonia mydas)
with two species of fizh, moon wrasses [ Tha-
lasgoma lunare | and damsalfish fAbudefdul
sexfasciaius L

The following discussion describes a
cleaning Iinteraction between a hawksbill
{Eretmochelys imbricafa) and two Franch
angaifish (Pomacantiius pary ). It should ba
nated that juvenile angeifishes are widely
regoried 1o occasionaily glean other fishes
{Boschung et al. 1883, Randall 1968, Marshall
1866). Limbaugh (1982) reported adult French
angelfish being cleaned by the neon goby
{Elecantinus ocsanops ). However, there are
no reports of adult French angetfish acting as
cleanérs or of hawksbills being cleaned by
other organkama.

The interaction ocourred on 13 Novambar
14985 in 22 m ol watar off the southwast tip of
Grand Cayman Isiand, B.W.1. Tha location is
atypical of most of Cayman's reeds; it conslsta
of a flat rock bottom with a thin venser of sand
and low rafief {1 m) goral spurs and larga
numbars of gorgondana. For two minutes,
ciservations wens madae (from adistanceof 3
mj of two Franch angelfiah in proximity to &
hawksbill turile. then from 1 m for an addl-
tional minute. When | moved closer than 0.6
m, the turtle suddenly swam ofi. The French
angedtish ramained in tha area 15 min, but the
twrtle was not seen again.

While being claaned the hawksbill, tenta-
tively judged to ba a famale batween 75-85 cm
total length (TL) with &n estimated carapace
length of 58-868 cm, was positioned on iha
sand. The frant flippers wers axtended
downward and to the side at approximaialy
&0 1o the long axis of the Cirapace; the rear
flippars wera extendad naarly siraight back
with & gap batween thair inner margins. Front
filpper placamant resulled in the hawksbill
being propped, head up, off tha sand at an
angile of about 457,

Twolzrge adult French angaitish (ca. 40 em
TL] weara actively swimming over tha hawis-
bill and biting at it. The two fiah nibblad simul-
tenecusly at tha right and left front flippars,
raspactivaly. Indepandently the fish would
turn on thair sides and swim under the anie-
rior portion of the plastron and push theis
mouihe into the pectoral axiilas, Hubbs

(1977) nated the presence of pelagic crabs
{Planas cyanseus) in the pactoral axiflas ol a
Pacific ridiey [Lepidochelys ofvacea | off Cali-
formnia, Mo actoparasites. [eaiona or sbaarmai-
itles of any kind could ba sean in the axilia or
any place alga an- the hawksbill, with tha
axcaption of a thin fllm of algas on the |ateral
margins of the posterior hall of the carapace.

The French angeifish moved up and down
ovar the front ilippers, under the plastron and
around the turtie’s mouth. Unlike many flahas
wihD are clganad, the turtbe did not jark, twitch
of open its mouth. In fast, the hawksbill
remained parfectly siill and did not twm or
strefch, In apparent sccommodation o the
cleanars, as discussed by Booth and Paters
{1872) for the green wrile. Of course the ele-
vation of the carapace by axtension of the
front limbs may have enhancsd anposure to
iha cleaner fish,

Frazier (1885) shows that chelonild turties
are suliable subsirates tor mollusks and other
argafisms and commants that the rarenesa of
turtle epizoa needs explaining. Despite thae
paucity of sbservations regarding the clean-
img of sea furties |t seems possible that ihase
creatures afben utilize the services of claanar
fish io rid themsaives of ecloparasiies. It
Beems less fikedy that adult French angeifish
reguiarly clean hawksbills, or any olher ses
lrtles, becausa although thess specias ara
ragulary sightad in the same areas cleaning
behaviour has never been reporbed.
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See Hevp. Rawview T97) for author's insirue-
ligns.

THREE GENERATIONS OF
CAPTIVE-HATCHED
DESERT TORTOISES,
Xerobates agassizil

Thers are few records of achiaving an F2
generation among chelonians [Coakley &
Klemans 1983; Kirsche 1988), The hatching
of three desart tortolees in Saptember 1585
marks the first documented F3 genaration
among terrestrial cheloniang.

Anf aduil male and femala Xarobales
{Gopherug) ageseizli cama into the senior
author's possession in 1935, Precise geogra-
phical grigin |3 uncertaln but wes probably
cantral San Barnarding County, Califomia.
Hesting by the female was first cbserved 27-
28 June 1966 The subsequent haiching in
September of two aggs incubated artificially
'was haralded at the time as a first in chedonian
husbandry (Booth 1858). While tea other art-
ficially incubated aggs failed 1o hatch, thres
athars removed from the mest in early Sep-
tembar hatehed by 18 September. In Movam-
ber 1966, the remalning aggs in the nesi were
found to have spoiled, The two original F1
torioises are stlil alive, a8 are the parant tor-
laisas, which continue io produce offsoring
yaarly or twice yaarly until the prasant day,

INCLIBATIOMN TECHMIQUE

Eggs removed from outdoor nests are
placed in & plastic bowl liled with one cm of
washed sand. Indentations are made for each
agg: aftar these ara placed in the sand the
bowl is cowared with a damp cloth. Heat is
provided wilh a 40 watl incandescent bulb
suspendaed over the bowl. Thea iemparaiurs of
the sand surface ia kepl at 28-27° C, Every
Taw days tha cloth covar is dampensed.

Once actual haiching bagins, the egpg is
removed to m shaat of waxed papar to prevant
sand from adharing 1o the volk sac, The ges-
iation period under such conditions has var-
bed from ninety to one-hundred fifteen dava,

Hatchiings somatimas heve appeared. in
August through Ootobaer from undetected
nests. The geatation parlod lor such nests s
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Tablea 1-3 summarize the reproduciive out-
put of artificially incubated eggs produced by
F1 and F2 tortoises. Data are lacking for 1872
as neither resting nor hatchilngs were oo-
sarvad, and for 1984 because aggs from both
genarations were incubated togethar.
Racords wara not sullably kept betwesn 1978
and 1982, Tha reproductive fallure in 1988
can ba attributad to an electrical failura; the
singgle 1888 hatchling smergad from an unda-
tected nest. Thres hatchlings from unde-
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