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MODULATED REPRODUCTIVE PERIODICITY [N CHELONA

ARcinng {'f.um"r;.m:- M oawgosmne 11, Carne -
Hepartment of Zwologe, Unigevslly of Voridy, 1_|'||iri-|‘.ﬁ'|i|'!'|‘. TR ]|

CALS coceivod Theevandnr 9, 0559 avveped Decembuer 22, 1449

Abstracd,  Aller 15 yv Dggsige al the nesliogs gresieul aod  Clkelomig aatas T,

Caistn Wien, P remigraion remis have Teon retariol.

These confirm proviois nielicagions

Uit o Torisgeere fomales redorn go st every 2 vr aml sne every 5 e, owitl dhe laiier

heing Ahe mare fregqueid cycle,

Betuims afiey alwenves of 4 vy are so frequient that il secas
prohable el o regolar cvele of dhis smeniobe ple cxisis

Tamper absences peeopdel [

o W oyr) prednbly can be atvilided 0 missel cscoonters or b wienk sile temacity by il

relienEg lurtles

A growing list of two-time sl three-time relirns shows Uat althomgh

an imdividual wsaally maimains o comstant cycle, modulation of this may oeour, sl that s

clange way be either Troon § to 2 we, or viee versi

It is swpgested thatl (e modulation

refiects cedogical conditions on the feeding ground. A sudden exclensive shife i & Z¥r cycle,
Iy turthes that harl heen fiesting on 4 -y cycle, peobably comribated to 1l leavy nesting thad
peenrred in 1969, afier several previows weak seasons,

Mier each senson at the Tortuguers breeding
grouisl of the geeen tarthe, Chefonie neydng, some
femtades return I nest two years laler and some
oome bowck after & three-year alsence,  The tiree-
vear evele ix dho e freiuesl {"Palble 1), Mo
e aller o simgele yeae hing ever leen recordsd
i Tortopwera (0 0er ol L FECOT T LT | T i
parentlv, ol any bl sestog el ol © i
wywliere o Bl worhl,  Meiller e ilepsarire
fromy the amnoal brosding resrimen e e oi-
chotonny 0 the existing periodicity is understood,
Neemmoal o irfegular rhythms occur in the
werding eveles of some hirds,  Sooty terns hreed
at Aseension Tsland every 9.7 months { Chapin and
Wi |90 o aceording o Rolbert MeFatlane
Fpersitad communiieation] (he sane AT P
burnd b mest ot Wake Isbowl af intervals of from
o 12 wonths, Condors aned some of ihe a)ls-
s may breed every olber year  (Thomson
ek p 107 1 ane the King Penguin Treeds twice
every 3 e (Thomsen 1964, p. 1077,

s Chilonia the length of the intermigration
period may he related to hoth ieeding ecolagy on
e residence ground amd the pattern of oeen
farrents in the travel area, and changes in its
wiigth mirdt he determined by variations in these.
The physiolagical problems of migratory repraduc-
B wonld seem fundamentally the same in the
ereen durthe and in migratory birds, There are
iferences in the hreeding ccolowy of the twn,
Cowever, aned it may e in these that an exnlana-
T nd bt the Tonger renrodective cycle of Che-
v and the duality in its eycle-period should be
il for. Ume difference is the multiple-renest-

¢ charicteristic of sea turtles, which may in-

Mesearch sipporied by the National Science Fonds-
Sn, the Qifice of Maval Rexearch, and the Carihhean
" servation Corparation.

Tamip 1. Interval-feoiency in 447 rendgragioe reliers
af Chelrvnin Bo “Tortmmers, Costn Rien, 1955 19605

Inbnrvaln (vra) [ M v | st | Parrasud
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fl, {vs A w | &
T i o o R Ty e 1.7
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ik e R e e ke T 1 .3

volve five or mwore emergences ol inlervals of from
12 1o T days. Another is that wiueh of the Ly-
elival reproductive venture, whicl WL PriEe g
Lo LN K od vommml-trip traved, (e Fying of
sone SO o o more-—representing sl lese one
litdy of the beddy weight—and 2 sty i severnl
weeks at the nesting locality, is apparently pussed
without accesd o a source of Tood, Tt has seemed
likely, therefore, that the breeding cyele is melu-
lates] in accordance with eonditions on the foeding =

range, that physiolopical preparation for the mi-

gration can never be completed in 1 yr, and that
even slight ecologic changes may shiit the prepera-
tHon period from 2 to 3 yr, or vice versa.

From the heginning of our migration researcl;
with Chelonia it has thus scemed of fundamental
interest to learn whether an individual fenale ad-

heres to a fixed schedule of breeding niigrations,

of may change from one evcle to the ather—that
ia, might nest one time after a 2-vr interval and
the next time wait 3 yr, or vice versa, It was
chear that to elucidate this peint, records of con-

‘secutive post-tagging returns by individual females

would be required; and that if the cycle-shifts
should prove to be rare, it might be necessary to
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await the accumulation of a large number of two-
timse returns before a shift was recorded.  The firss
of these was seen at Tortuguero i 1963, when a
female green turtle changed from o 2-yr to o 3-vr
evcle (Corr 1967). The records that have ne-
cumulated gince then include 42 two-time retittns
and three returns of three times cach {Table 2,
Among these there were 11 shifts from the 3-yr
perind to thial of 2 vr, while the above-mentioned

eise noted in 1965 remaing the only one in wlich,

the shorter period was followed by the longer,
However, nmeh of the preponderanee of the 3-2
shift was contributed Dy eight cases that vecurred
m WA, a year in which the total number of turtles
returning after a two-year absence was the largest
for any year singe 1958, and more than twice the
overall avernge for the 12 yr of the stdy, There
stems 10 Be no doubt that this Nuctoation in pe-
riodicity was at least poartly responsible for the
relatively heavy nesting that eccurred on Tortu-
giero Beach in 19609,

Iixeept for the attrition that should logically
reduce the nomher of J-vr eycles somewhat—
sinply hecause a fermle is more likely to be Inst
to the population in o 3-yr period than in ome of
2 yr—it might seem that the ratio hetween Lireed-
ing-cyele frequencies could be determined by sim-
ply tageing a large number of turtles in one semson
aned then comparing the number of those thal re-
turned two years and thres years later. During
later years of the study, however, longer remigra-
tion intervals have appeared (see Table 17, At
first it appeared proballe that these were merely
multiples of the 2-yr and 3-vr eyeles, in which
intervening arrivals had been missed during an
entire season by the beach patrols. Tt now seems
that this may have been an oversimplification,

For example, an unexpectedly larre number of
4-vr intervals has heen recorded {Talle 17, These
eonlil e simply 2-2 eveles with an imermedinte
contact faving been missed,  Although site-lixily
is strong in Tortuguero preen turtles, and al-
theugh ench female nests, on the average, hetween
four and fve times during her seagon ot the breed-
ing growml ; and although tag crews pateo] nightly
throughout the season on the same 6.4 lom (4
milesy of the nesting Leaeh, it would nevertheless
he possilie for o tortle to eseape attention for an
entire soason.  However, the swinler of dovr re-
mipgration intervals that mow hoave Teein recorded
anpeears e Ilii’.lrl les e .il”r'i.llﬂ'_{'rll g |||i;~\~;|_4|.| EirH=
Ltn, ol e dlielidomy in Diresine periodicity
wirtthil s Jilewise te he evidence (hing Ericisbinmy
IHE The interchangeability of the
2ovr anel J-vr cyclea imoa given femele supwesis
Henl Al cbichwotonry 35 ecolopically rerladed, 11§
is troee et 3yr is siwply e wsie] e peedsd

Alsi oeer,

ARCHIE CARRE AND MARJORIE H. CARR

Eeology, %al, 31, % ¢

Tame 2 Interval-frequency in two-time and threeqes
retarns of nesting green tortbes, Tortuguero, O
Rica, 1958194t i
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Theee-time retgras -2 1
222 1
32 1

for a turtle to ready herself for the physiologic!
feat of reproductive migration, and if it is froe al.
that exceptionally favorable conditions may simgl
shorten the period to 2 yr, might not unfavonli
conclitions lengthen it to 47 Although, there s«
present no way to prove that the d-yr reproductiv
eycle really exists, both logic and the ezt
evidence available sugpest that it does, aml fhu
even more protracted postponement of reproduc
tive migration may be indicated by the intervals of
5 yr and more shown in Tahle 1.

ttrition was mentioned as a factor bound 1
chinge the relative frequency of 3-yr and 247
cyeles, in favor of fhe latter, The same G
wonld be even more effective in reducing the -
ber of 4-wvr intervals recorded, amd this effet
wourld increase as the intervals prew to 5 and
more years, Except for this effect of aterition, the
recorded totals of 2- and J-yr intervals are a me
linble sample, because neither is a muliple of mm
shorter nterval, amd =0 connet e based on 2
miigsed encopnter,  All the longer intervild, bos
ever, comll represent cryptic nmitiple remipr
tions, and thiz effect would offset, in some degre
the decrense due to attrition.  The figures in Table
1 shoubd be tooked at with this in mind.

As long-distance tayr recoveries accummlate,
sy beconwe possible to associate certain imbivid-
nals or sections of the Tortuguera pesting colmy
with particular residence mmges, and so 1o corre
late frequencies of, and shifts in eyele interval with
the geographic derivation amd travel routes of the
wigrants ivolved.  When this is possible we will
e closer fo an mmlerstamling of the evologie face
tors . responzilile for loth the dichotomy of the
evcle ol the msodulation 58 pmilereoes,

Leremyrivie Civrn
Carry Arehie, Wd,  Aubigive papects of the _u.:'lu.*1|l_l|-'-‘|
travel of Clelonde, fu Anbiial oricolatbon mul nackes:
i, Ohre; Stade Lhdy, 1ress, p, J5-55
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