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ABSTRACT

rhis p<Jper presents the reviscd and up-dated data on the !1esting population uf

I09l¡erhe;¡d (Ccm:,ua carcUa) on tlle isl,md uf BO(lvista, studied fmm 199U to 2002. lo

date, a total uf 2,856 remales h<lve been t3gged on different be8ches uf lhe ¡,¡and. lhe

number uf nests (ounled in (he study (lTe¡¡ (on lhe be<Jches uf Calhct<J, frvaUio <lnd

ponta Cusme). él total uf 3.1 km uf beach, WJS 833 and 1,917 (only for lhe years 2001

(ltld 2002 respectivdy). Nesting svecess for these two ye¡¡rs is around 2G 010, with

diffcrences bctwecn une he(lch <lnd anothcr. Thc <Jllnual average curved carapilce kngth

for felll<lkS is between 81.3 3nd 82.4 cm, and c1utch size is betw('cll 78.3 <Ind 91.5 e995.

lhe range uf incubalion times w¡¡s 45-74 d¡¡ys, wilh dirrerenccs between une ycar and

another and hetween one beach and another. "Hatching success does not appear to

show inter-¡mnu¡¡l v¡¡ri¡¡liotls, bul thcsc results does v¡¡ry from une be¡¡eh to another. In

2000. a holchcry was built with ncsts from Ponta Cosmt and Ervatao btaches, from

areas wl1erc the Cgg5 were unlikely to devclop. Hil[ehing sueeess for (he artifieially

ineubated nesls was higher than h<llehing sueeess for Pontil Cosmc beaeh and similar

to Hit suecess rate for ErvaUio hcach.

INTROOUCTION

-111c loggerhe¡¡d lurlk, COfflto Wffllo lLinnaeus, 1758). is follnd in alllhe oecans

of the wodd, wilh many known ncsting sites, mainly in temperate, and sub-tropical

¿olles (DODO .J~, 1988; MA~()UJ., 1990). One 01 the::.e ne::.ting ::.iles, which has a largc

brceding populalion, i::. loca(cd in lhe Cape Verde Archipclagu, in lhe easlcfll AlIanLie

Occan (CEJUDO et aL, 1999).

This ehain ufblands is situaled ilpproximalely 500 km 011 the wesl eoas[ of Afriea

at i15 closest point (Verde eape on lhe coast 01 Senegal), between 14° 48' and IT 18'

north, and b('\wectl 22" 42' and 25' 18' we::.l. The ilrehipe1ago is made vp of 10 vul

canic islands and sevcral blcts, wiLh appreciahle diHerenccs in lerrain, c1imate and dis~

tance from the African coast (rigure 1l. The eas[ernmost islands (Sal, Boavista and

V1aiu) are lairly arid and nan, with a large cxtensiun uf beaches along lheir coasls.

The nrst record s of marine lurtles nesling in the Cape Verde islands dates b:1Ck to

the lfith tentuf'y (see quotcs in PA~'>Oi\\ 19(2). Il is 1l0W knowll lhal Lhe island of
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Boavista is the one with tbe largest population of nesting females, followed by Sal and

Maio, <Jnd to ¡¡ k~~er extent, the other is!and"> {ünJ1lo et al., 1g99; LOPF1-jlJRN10 el al.,

1999a). Moreover, juveni)e populations of green turtle (Chelonia mydos) and hawksbill

{Erc!moU,ciys imbricata) can bc found off the CQ<Jsls 01' lhe arehipclago {Linnaeus, 1758)

and (Unnaeus, 1766) {LO"EZ-JLRADO et al., 1999a}.

!\ sludy of lhe breeding populalion 01' C. carctla has bcen on-(joinq sinee 1998.

focussed mainly on the isJand 01' Boavista. This artide reviews and up-dates the data

on lheir reproductive hioJ0rlY (see preJiminary data in Cr.li.no et al., 1999).
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M TER1AL AND METHüD5

1. 5tudy area

o
Boavisla

.,'
1
s

I ,~

A1I the beaches of the island of

Bo¡¡vista were examined in 1998, in

search of signs of nesting. This showed

th¡¡l the main areas were to be found on

tll\' south-east coast (CEJUDO et aL,
1999; CEJUDO et al., 2000). In later years. figure 2. Sllldy area in üle island or Boavisla.

tlll' study has focussed mainly on this

area. although sorne Fernales have be n tagged at other sites. Nests were monitored and

a daily record of tracks was kepl only for three of these beaches: Calheta, Ervatao and

Pllnta Co me (Figure 2). Th three beaches are in close proximity to one another, but

vilry in physical appearance. enabling us to compare certain variables.

The beach of Ponta Cosme is the southernmost of the three and measures 1.7 km

10l1g (Figure 3J. From north to south, in the ñrst part of this beach. we Find abundant

\'~getation that lirnits the width of the beach, and which is often reached by the high

lidc. The second area presents a substrate that is easily Flooded and ir consisls of large

FIgllr 3. P'lI1!tl Co me b a,"1,
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Figun 4. f"'at~o brac~.

•

-
Hgur~ 5. C~lh~la tlNcil.

,"

amounts of c1ay. The thiTd aTca is characlcrised by il" high profi1t'. very disperse vege

tation and smal] dunes.

The beach of Ervatiio is Dile kllometre north of Ponla Cosrne be'lch. h measures

1.05 km in length, forming a bayo Thcrc IS a ravine mouth al eaeh ene! of the beach

¡md ¡he width of ¡he beach is limited by vegclatioll ane! a stone wall. (Figure 4).

Calhela beach IS localed to the north of Ervalao, aboll! 4 km away. 11 measures

350 m long. This is a wide beach with a high profile and littJe vcgclation. (Figure 5).

2. Distribution of tracks and nests

The arrivals of fcrnalc e corclla WCTe r('tarded on a daily basis during lhe 2001

and 2002 nesting scasons, by observing their track" on the three study beachcs. These

registers recorded Ihe presence or absence of nests. lf we were nol certain lhal Ihert"

was a nesl. il was marked down as doublfu1. In 2001. the register slarted on lhe 7th

of July (10 July in Calheta) and wenl on UTltil Ihe 22nd of October. In 2002, recordings

slarted on Ihe 141h of July and went throuuh unId the 12th of Octoher [11th of

October in Ponta CosmeJ, before the end of the season because of adverse weather con·

dilions. There are sorne da)'s on which, for different reasons, Ihe lrack register was nol

maclc. The average of Ihe number of Iracks and nests counled three days beforehand

and lhree days afler....ards was assigned for lhesc days for which no records were laken.

These tracks account for 2.3 % of the tOlal number of recordings for each year, and lhe

nesls accounl for 3.7% of nesls recorded in 2001, and 2.2% in 2002.

For the analysis of Ihe dala. the tracks and nesls were grouped together in in ter

vals of seven days, except I"or the last interval in 2002, which only covered lhree days.
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- ~ - -

Tagging and biometry).

Night patrob wnl' mounted on lh~ tflTe~ uraenes during th<, nesting se8s0n fruln

199810 }OOl. apart from sampling al diffl:n.:nt kvcls of inte:nsity on other ueaehes of

the ¡s\and, On their way back to the: sea, the tmUes were stoppetl, measurcd <lIld tagged,

('¡(cept in 2001. when most of the turtlc:s were tagged whilc: Ihey wrre layitl!J, in an

attem]Jt lo reduce the stress the turtles were subjerted to during handling on their W'JY

oack to Ihe sea.

Melal caliper \\crc used for t<Jking slraight measur<'ments for the: biomdric data,

and ncxible tape JllCJsurrs for e:urved measurements. The follO\'I"ing measurements were

taken (BUIII-.r-.. 19(9)= mínimum eun'rd ('arapae:e length (CeL), rurveo carap<lCe width

(CCW), minimum stmight (<Jrap<Jcl' length (SCt), straight c,HDpae:e width (SCW).

lhe type of external tags used was a ;-"10ne11'ag élpplied lo eae:h front fiipper. on

the se-Cüntl scale. i.e. the largest in size (BALAls, 19991. lhese tags have a unique, four

digit seri(ll number en¡¡ravrd on one, (lnd a Cape Verde Government registration IIUIll

oer 011 tlle other. An AVlD' pn (Passive lntegratcd lransmitlcr) was injecled intr(l-mus

rularl} i¡¡to the r¡glll flipper.

4. Monitoríng nnts

During the 1998 ano 1999 scasons, eggs WC'rC com1teC! by takinfJ lhem out of the

nest once the female had returned to the sea. The depth ofthe top 3m! botlom e:g9s in

the clutch was also measurcd [only in 1999). !n the following j.'ears (2000. 2001 ano

20011, the eg9s were collntcd during m:sting. Ncsts with a low number of cggs. leading

LIS to think the) wcre portia] t1ests (MlIlIR, 1999), were cxcludcd from the rcsults. Nc:sts

W('r<.: markcd wilh a numbc:rcd stiek to en3ble them lo be identified and monitored laler.

lhe vari3bles 3ssociated with nest rnonitoring (incub8tion ¡wriod. pncentaoc of

e99S halched. ele.] werc slud¡cd from 1999 Ihrough 2002. A d(lily e:heck was rJone on

the nests from the first d3Y of incllbation (night ano day time patrolsl 8nd cspcci<ll1y

w!lcn Ihe nests rcaclled d<JY 45 (H\Y5 el al., 1992). On day 4'1, <l pl<Jslic mesh WclS placed

arnund the nest to aJlow monitoring Ihe da)' the hatehling emerged.

Incub<ltion time was considcred as the number of oays from ncsling (day (J) lo

Ihe lime the firsl h<llehlinfl appeared (PI1'.CKI\EY, 1990; GODFREY el al., 1996).

1') I
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For ealeulating the perecntage of suecessfully hatched eg9s, two differcnt

methodologie; wcre used. Thc [irst method. dcfined as "halching suecess·· in MILLER

(1999). is ealeulated by dividing lhe number of empty :;,he11s found in the nesl, by lhe

number of shells plus utl-hatched eggs. This formula does no! take into account the

size of the initial c1uteh. 9.50/Q of nests were excludcd, as the amount of remains found

was abnorrnally low (less than 20 eggs). The second method, the "excavation suecess"

method, used by PI~CK'JEY (1990). is caleulated as the difference bdwcen lhe ¡nilial

number of e9gs and the number of un-hatehed eggs (undeveloped and partia11y

developedl. all divided by the inilial number of eggs.

5. Artificial incubation experience

During the 1999 nesling season, hatehing suecess was observed to be 10w on the

beaehes of Ervatiío and Ponta Cosme in comparíson with lhe rate for Calheta (Table 6;

CEJLDO et al., 2000). f--or this re<lson, an experimcnt in artificia11y incubatíng e caretto

nests was carried out in 2000. on a smal1 beach known as Benguinho, situaled bctwccn

Ervatao and Ponta Cosme.

For the expcriment, a 225 ml area of lhe beach was prepart'd with 100 1m" p]ols.

A total of 100 nests were transferred fram crv<ltao and Ponta Cosme beaehes. lhe relo

cated nesls were originally sited in areas considered to bc highly unlikcly to be suc

eessful, such as meas liable to flooding. Cluteh sizes were counted 8t lhe time the eggs

were pl<lced in ¡he artiricial nest, and a11 lhe rest of the methodology used for moni

toring these nests <lnd ha1thing W8S exaetly lhe same as for natural nests.

RESULTS

1. Taggt'd and recaptured ft'males

8etween 1998 and 2002, a total of 2,855 femalc e caretta were laggcd on lhe

island of Boavisla. Annual distribution and lotal number of reeaptures can be seen in

lab]e 1.87.60/0 were tagged on the 3.1 km of coastline thal is the totallength of PonUI

Cosme. Ervaliío ano Calheta beaches.

,"
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Tabk l. I\umber of tagged femab of C. careHo. and number of reeaplure5 from eaeh of the Ave study sea-

sans in I:loavista.

RecaplUres

Taggcd 1998 1999 2000 2001 2002

1998 92 51

1999 510 177

2000 740 14 7 44(j

2001 487 10 40 494

2002 1027 8 70 101 783

8.8010 of the turtles tagged havc been recaptured in later years: 9 of lhem the fol

lowing year, 155 two years laler. 80 three year later and 8 four years laler (Figure 6).

These data should be taken with caution, however, because tagged turtles may have

come a hore on one of the three beaches of lhe tudy area, or, indeed, on any other

beach that was not under study, without being delected.

Figure 7 show lhe frequeney distribution of reeaptures of female C. caretta dur

ing the same sea on, grouped inlo two-day intervals. The analysis exc1udes recaptures

that are less than five days or more than 26 days aparl (ALVI\RADO Et URPHY, 1999).

_w' ........-------------,

"J() ..-----------,
I(l()

110

Figure 6. Frequency d- I 'bulion of remigration

inlerv"1 (years) ror loggerhcad in Bo"\" la.

Figure 7. Frequenl)' di,tribulion or loggerhcad recaplure ¡ lhe
same season. groupcd in lwo days inlervilb.
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2. Distribution of

nests and nt'Sling
success
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hl

figurf B. e i~ ["¡":';'L1t i 1J11 o 1" n;~·~l~ of .cS":;p.:rhCJC i~l t 'll' 1I- T::T b~·.:: c· ~'~ s:u.;J;~'(; irl

f~lj'I"~·i .... t;l :1' I (:il} .... inlcr'o.·,l" fil, )UC I ~t'il""("lr·; 1:, ;001 .... L·0I":111).

In 2001, sampling

~1,Hlrrl in Ihc tjr~t wl'C'k in

Ju Iy, 'Nhen there wC're already

some nrsts to be tou 11 d on

lhe be<Jeh cs. TIJcrc W8S TlO

more th811 011e nesl per

br8ch f()un d a fkr IIll' . 1" 01'

Oclober. In JOO), samplin¡¡

si arlrrJ a fI n nest i119 ;¡rtivi Iy

had commenced, élnd tll C' C'11

tire Sl'8Sorl muld not be covr

red due to 8dvcrse we311wr

conrli 1ions in lhr mont h of

Oclobcr.

Cuneernin~l thl' time

distribution DI' IIl'Sts in 2001.

in in tl'Tva Is of on e Wl'l~k

(ligure [la), '.vc ca n observc él

fa1J mier lhe -ilsl [('TI r1;rys of

/\U9U,1 011 ail lhree bC'aclirs. jusi as there is iTl I he .'ireond ten rJ;¡ys uf SC'ptember,

alt'houqh thi~ f;¡1I is nol élS sharp. In )00), howevel (ligurC' Rb), nc,t distrib111ion ~hows

no pro 110 uneed chJ n9 es.

I;or the thrC'C' beaclies unrler si udy, a 101 al o f 1,1 [lB rema le e C'CJrf' , !a lr8eks were

eoun teel in 200 l. 1n the 2002 season. the number in l"rcased lo a 10lJ I 01' 7,444. The

distri butiun by braches i, ,hown in la biC' 2. Nestinq success. Le. 1hC' percenl;¡w u¡. I rarks

I1lal kad lo ,1 nesl was. in general, ~imilar in the Iwo se<Jsuns (Table J), VI,ith diffcrenees

belween the tlnee be'll"hes. This v31ue l'(luld be IJnrkreslirnated due ID t)w ¡'art Ihal it

was im¡llJ~sibk lo rklnmine I.h(' prcsl'lll"e ()T absenee of" a nest in 8.()UiO of track-. in

JOO 1, an d in 8.9ü/::- 01" Ira cks in 2002.
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I!,'!,''',I'.'''I; "1,;,, ""Y "r tl'c '("1)<""""<] '"rll,

Jnd 2002 srJSOT'S,

2(JOl

2002

N~sting

Tqck~ N~,b succ~ss ('.l/u)

CJlhetJ J~L '" 4'l.7

~r\iat,jf) 899 }SI 27.9

POrlla Cosme t ,9J1 ~05 20.9

Total 1.1Hfl Hn 2r,. I

C"lhet" 1.198 518 41.2

Frv8t~0 1.65J ~)(J 25.4

Pon[<I rl1~mc 4.S'J] UllJ Jl.~

TotJI "/,444 1.971 26.'>

3. Biometry of nesting females

rabie 3 shows the distribution or biometric dat~ by ye<Hs. from 1998 Lo )00), For

the females that came ashore more than once in the same year, only the measures taken

the first time they c<lme <lshore <lre recordcd. Thesc results indude the daL<I fur un

Lagged kmales.

T8hl<-). Bi"rrI<'try 01 nt'-;tin<j fcTllal~~ 01 IOWJCrheail in B03Vi~[;¡ durirl'J I,ve ycm-; 01 s[udy [lCC. Cllrvc c<lra-

pJCC knglh: LRC, ,tr~i(Jhl GlrJpélCC kmjlh: '" >lJndJrd drvi,ltion: N, s;¡mple size].

1998 1'19'l 2(J()O 2001 2002

en [cm) 82.4 HI.Y 81.3 IlI.B 81,5

SO ·1.98 <G J,99 4.J9 J,6

Rang~ 750-lO].ü 72.0-106.0 72.3- 104.0 73,0-106.0 67.0 101.0

N 8', 479 '" 'J I ¡¡ I 086

SCL km] 77.] 76.3 75.7 76.2 'Ib,O

SO S.(JÜ 4.30 J'I9 4.05 J.40

Rall¡¡~ 64.0-%.0 66.0- 100,0 60.2-%.', 66.0-l00.0 5'1.6-95.4

N 8 , 3GC 6'19 '" I 094

1 ) ~
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.. 'J 1 1., ". I ' Ii ." 1 I 1 l· J ,j 11 l' 1 J 1 1 ~ I I 1' , I

4. MONITORING NE<,l<,

1~ , ,

4. l. S i Zl' ;¡ tl d d l' P 1h n f el u Ieh n

111<' 1111'11('\ l. or ;IV<');J'Jl' 1~I¡nr-ll .,,1\' uhl:lIllnl lo) 111\' rl,~' "[',1",, IJ" , '}[i\ [, <J')().

/-!l()!) ;iP]I\';11 In Llf,h' 4.

"1');': I'j't) .'noo 1"·:1 .~ ~ ,.: I .'

N L·q~r' '>Il.!, \~ 1.1) ¡1.,.1 1 ,1':. ,
.. "

'>1:1 11,. 1/ 11.11) 1<'./11 ·1. ., ,> ,¡

1";:.1 rule (tU 1 ;¡ , ! ¡ ·111 .' 1 1 j l .. , d l' 1'1

\. ~lO !l;-¡ i'j l ,'1,:' .• j,.

\irp li 1'1' .ml ¡Ji H<')(,llrt". 1)(' Iwnrl ye,u\ 11.11)1,' 'JI. \\'11 Ii 1\w \¡¡¡Ult'> \ ,t'I'I'¡ " 1'1 il ;¡¡ 111 : q(Jll

~JlId 1'1'1'1. ;111,1 1lt'IW\'\'1l 1(jO!l dlnl /00/. 111 )001, \Iuldl .,i/\: W~j' '>Ej" rl,:II"', ,,'L, ,("

Illd)1 111 olhn .v,\jf'.

1'1')'1

.'10111>

,'11111

lll'· Ill'l "I<Jlllll.1111 •.. f'· 1).l)II',

11n: 101-\<'1 dqllill)f 111\' c\lllrli ,>1 1.'!j'I'> Vdll('<! 1[1>111 .J'! (l1I 1" 'JI, "'1. ",-1'1' ;,",1;1\

11Il'dll., "1 ·1/.] 1111 ill I 'l'IB ;IIUi '\/. H l'1I1 h,r I 'l'.I') 1\0<: II[Jp('f d\'r:;f, ¡~I1'.~;l "JI:(':: fr~lm

LI) 1" "'-1.0 1111, \\,illi d 1I111ul 1lH'~JlI" <JI /iUI un i 11 I 'I'.m ~Il I(J }(). ,¡ ('1'1 1'1 I 'j(J 1).

1 i (~
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'R~' r; roJ"J ("1;'" ~ ') 11>1 119:-r ()f [hf' í1!.i I:-:~' r h ('"<Id t ti r t I r:'

4.2, lncubation times and hatching success

,A,vcrage incub,llion times in the nests studied in 1he seasons Fro nl 1999 lo 2002

can 1)(' seen in table 6. 'nle incubalion time fur C. cortttu itl BO<lvista cllconlpasses a

range tlwt varies betwecn 45 and 74 days. wilh significalll difFercnccs from one year

lo another (transformatían [l/:xJ: A"NüVA: fu?,! = 47.9B, P < 0.0001).

Table fi. Incub,ltion durJlioll (d. d~ys) (}r¡uU!Jernt3d I'esl, in B03"í,l" in ~he períüd 1')')9-2002.
~~"~--------

199'1 200D 200) 200?-----
1ncu'aJtiün [u) 57.9 59, I 5-1.2 (,O.')

SD 4.h'1 4.20 J,SS 4.fi?

R"lIge 47-74 50-7] 'IS-fiS '11-74

\J 18 83 lO; 114
---- -----

Hatching and excavalíon suecess turned out tu be sígniñeanl1y different (t = 

8.447, ]J < 0.0001). Excavalion sueceS5 lurneo oul lo be lliqhrr (Mean = 54.B 011), SU =

35.37, N o~ 389), lhan hatching suru'ss (Mcrlia = 46.0 %, SU = 16.07, "N = 542). In lattr

analyses, only hatching success has been used.

1999 lODO 1001 2002

43.9

3'>.39

("Ihc!" )l.hm if>,) b7Jl 12.'1 7').'1

SIl 24,38 32.19 )9.0 I 25.(>1

Rango 0.0-98.1 0.0- 98.2 0.0 -100.0 0.0-9 tI.8

N 19 21 IS 2J
---~-~-~---,-~"~~-------------

Fr\'atiio hkoTl SI.l ('3-'>' S8A 45.7

sn 32.84 3G.10 35.21 35.12

Ilotlge 0.0-100.0 0.0-100.0 0.0-100,0 O.O·'1l.E:.

N J1 4U 51 53
---~~---~~---~-~--~-~--~-~---- ---

Ponto (o,me \-ko Tl -12.2 33.3' 23.) ]).4

SD J'J.O:J 34.f>3 25.(,<j 30.!l4

rvkJn 0.0-97.8 0.0-100.0 O.0-':l1,1 O.(J·94.8

:-., [;1 57 81 17
---- - - - ---~~-----~~----

TOTAL \ka Tl SO.5 50.4 41.2

SU 34.85 TI.97 35,S'}

RJ nqe 0.0- IUO.O [).o~ I (JO,O U.(J- 100, O

:\ III 12b I SJ

I'SD : ,r," n(i;Jrd rini.1tiu.'1: r-. _- s."" pie ,ilri,
,e,1 01 ¡he h.1tchery I3rti~(i,,1 ineUnaliorl e,peri"'enrl "o1 induded,

1 JI
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OE"'llAo

\u ia Voro. O¡¡nl-:l Cejudo ti: Luf!l- Fdipc LOpC'l-JurJdo

If we analyse global hatching ucce (the three beaches as a whole) between the

different seasons (Table 7). we can see that this is similar (Kruskal-Walli : H = 6.94, P =

0.071 l. However, the behaviour on each beach varies if we take each season separately

(p < 0.005 in all cases), and Calheta is the beach with the highest hatching uccess in

all cases, and Ponta Cosme the 10west. Ervatao varies from one year to another.

5. Artificial incubation of nests

Incubation Lime for hatcherynesls (Mean = 58.9 days, SO = 3.10, Range = 51-66,

N = 91) were not signiAcanlly differenl (t = 1.252, P = 0.21) from e9gs incubated on the

original beaches in 2000 (Table 6).

Hatching success for the hatch-

ery (Mean = 61.6 %, SU = 24.51, N =

100) is significantly greater than that

of Ponta Cosme beach (p < 0.0001),

but similar to the figures obtained for

Ervatao (p = 0.062) in 2000 (see fig

ure 9: GARCíA el al., 2001). Some of the

hatchery nests came from unlikcly

sites on lhe beache of Ervalao and
Figur~ 9. Hatehin9 succe in the hatchcT)'. and EMUlo and

Ponta Co me ('2 and 82 ne 1 resp c- Poma CO\ll1r beaehr\ in 1999 and 2000 eason.

tivelyl, SO the natural haLching succes

of the nests laid on the e beachc could be ovcr- slimalcd for thal year. ThereFore, we

have compared the results oF lhe hatchery for 2000, with the beaehes of Ponta Cosme

and Ervatao in the preeeding year (1999), whieh shows that hat hing ucce in the

hatchery is signiftcantly higher than at Ponta Co me (p = 0.001), bul imilar lo lhe suc-

e rate of Ervatao (p = 0.199).

D1SCUSS10N

Tlle number of female C. caretta tagged in Boavista gives different values over

the five years of study (Table 1), in which the sampling effort was similar, excepl in
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lY98, when the nl¡mhrr of staff élnó lime used W.'lS 1<'ss. lhese data, along with the

dat,'] for successive yeéns, suggest that the C. cure Ita pupulalion in Cape Verde is one

ofthe larges[ in the Atlantie Orean (B~O:.JGE~SM¡\. 1982: M."~QlJU, 1990; R(]ss, 199');

F~Hn, ¿OO! r.
lhe numbeT of [rZlds recorderl in lhe 2001 and 2002 seasons is high (Table 2],

beaTinu in mind IhOlt on])' 3.1 km of heaeh weTe sampled. Bu\, as an ovcrall aver3ge.

only one of ever)' fOUT más emerging from the se" !<'ads to a nest (lable 2), a low

resuJt if we rampare il to the literatme (DODD JR, 1988). One expl3nalion of this res\llt

('auld lie in the physical characterislics uf lhe beaches themselves, as Ibere is no other

kind of tlisturbance like lights or other <lctivilies (lssociated with m<ln, ap,Hl from those

of lile observers. Causes muld indude lhe exeessive humidily of j}l(' substrate on Ihe

edge of ¡"he water eourses, or Ihe presence of slones or other obstades that make il

difficul1 lo dig a nesl, especia11y on lhe lJe(lcrles of Ponta Cosme and trvatao (LrIPFZ et

al., 2()01J~ harricr~ uf [his kind, or damp Lunes are not evidcnl on Ihr beach uf Calheta,

w}lere nesling sueeess i5 around 50 0;'0.

TIle 8\'E'1';l!1E' size of ne5ling female C. curettn on [he island of Boavista is, in

uener(l1. small (Table 1), in comparison with mast populations of lhe world (BALlHI. el

al.. 2001; see revicw in Dmlll J", 1988). lhey are s1ighlly larger Ihan Ihose found in lhe

Meditemnean (M,\RC,,'\f{ITOlJIIS, 1982; ER)(.'AK!;~. 1993; BRODFRlCK ft GODIl:Y, 1996),

allhough ¡he minimum values found are similar to Ihose from Cyprus (BRODFRlCK Ft

GOQIJY. 1996). 1ahle 8 show'> tllese values for Jiffercnl populaliom.

nle smaller size of rlutches laid in the 2000, ).001 and 2002 seOlsons eould he due

lo ¡he method used for lOl1l1ting the eggs. 111e method u5ed in 1998 and 1999,

eXlraeling the egg5 once the female returneJ lo the se3. seems more aecurate than tlle

methoJ uf counling the eggs as [hey kave lhe cloaca, used in later years, as jt is

sometimes difAfUlt lo eount them correetly this way. Aecording to lhe resull., oblained.

in Ihe lalleT case. we woulJ be under-eslimaLing ehJleh sile, so we wuuld suggest using

tlw former mclhod. or use 3nolher melhod thzrl <llIoW5 a mor(' zrrcurate rount withoot

the need lo open up tlle Tlests. Our attention was, in turno ;lIso dr3wn to [he smalkr

clutch size rCCünJed 2001. At Ihe begirming of this season, females WC'Te experimentally

me3sured élnd tagged while lhey were l<lying tlleir ('ggs, in an <lltempl to reduce stress

leve1s. ln sorne cases, anomalous nesting hehaviour was obseTved. so, approximalely

hOllf way through tlle season. we returned to O5ing the usu;)1 lzrgglng methodology.

Tagging during I"ying coulr! he one of the la\lSf.~S of the smaller Clulch sile in 2001.
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A maximum difference of six days was observeo b('tween average incub<ltion

times, in 2001 and 2002, possibly due to the ternperature conditiollS in which Ihe !lests

w('re incuba red. Wt' abo ob<:>crved differetlce'> in incubation times belw('en the different

be<lch('s (not induded in Ihis sludy), so a more d('lailed study will be requiKd bter on.

["J, \Jmnlr \iul, Src rcvi,ioll in Dorlrl [19A8). Erl.<lkall 11lJ'lJI alld IJrol1hd l1 Gorllry (19901.

florida

(USA)

M~;ir~h hlond

(OmJn)

Natal

(South!\frira)

Z~kynlho\

(lire<:ce)

Daly;m Bt"ac-h

(Turkey)

Northern

Cypru.\

i\kJIl km)

N

~-kan Innl

N

MrJn [c'lll

N

Me,>Jl [nnl

I\km (cm1

R"nge

en km)

')8,9

1) ()

84.7

23

ROA

n

nA
(,S,O-1l6.C,

Sr!. (nn)

9'3.9

111, ~-IO~.~

'"
92

7(),O-101,O

7'),2

(,5. ) -A7.)

n.'
bO.2-83.9

There are significan! differenccs between lhe two rnethods used to coun! the

percentagc 01" eg95 I"rom each nesl thal h<:Jvc becrJ succcssfuliy incubaled. The firsl of

thesc, the so c<llled "hatdling success" (MIl.1rR, 1999), can b(' applierl if Ihe eggs llave

not bt'en couTllt'd initially, Bu!, ir th(,' countinn error is ca1culated (when lile ínitíal

number uf egys ís knowll), wt'. llave observed that this varics in rnany cases. N('sts in

which. ol1ce opened, the clutch si te ís less Ihan 20 eggs, h<lve bren rXcltided from thc
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,

~na]ysis IWl: do no! know ir ¡he low numbrT was due lu prC'dation by ~Jhost crabs,

OCYp(l~ú: <,o.. or to other cause::,). In any event. a general rrilcrion has lo be cSlablished

ror excluding ncsls fram [IJe analysis. depcnding un counlin~J error. ln the second

method, Ihe "cxeavation 5UCCl'Y<', \'Jlw:s aTe si~Jnificclntl.y highcr ¡h(ln in lhe IITS!

method. In [his CJse, once lhe nes! is opened, om: only has lo coun1 lhe un-halched

egg5. so lhe Test (lhe diffeTC'nce betwern Lhe numbcr of uTl-halched eg95 and lhe ¡nitia]

nurnber uf eggsl giws us the numbn of hatched c9g5. \'Ve (auJó <:Jssume thal nol ;JI]

lhe egg5 ¡¡¡¡d by Ihe fcmale are in Ihe ncst (duC' lo preclation ar olner reasons), so the

figure win be Jn o\cr-cslimalion. As holh mClhods ,>('cm to over-estirnate lhe

pern:nta~¡e of eglJs thal hatch, wt' USt' the first mcthou for the analysi5. which. in om

opinion. is c1o,>er to the real value.

Altholl[Jh lhe h<ltching sueces'> does nol ,>('cm lo .....'ary from one 5e;¡SOn to ;mother.

the results suggest lhat tht conditions of ['3,h beach studied for incubating qnJ5. clocs

differ. So, Calheta brach srems lo have lhe be5l condilions. ".,hile th{' bC(lch of PonLa

COS!l1[' has the lowest valut:s every ye<H. perhaps due to Ihe high percetltage uf lhe

Leach th;¡t has a low profile, making it susceptible to flooding. or the exct'ssive leve! of

dl}'ness in other <:lreas uf thc bcach.

lh!:' ;ntificial inclloation cxpcrkncc t'nabled us to increast' h<llehing suecess for

Ponlél Cosme beach, beélring in minu that this may have been even 10wfT if m<Jny of

lhese ncsts had not been rt'-loeated lo the hctchcrv. However, lher(' \wrt' no diffuenet's

in comparison wilh the tigulI:s obtainrd for Erv;¡tiio (Figure 9). rhe po<,sibilit.Y of

relucalinB ncsts fmm Punta (osme. and in some cases frOlrl very unlikC'ly arcas of

frvalao. lo other areas of the beadl. or to a hu/chEf)', should be given considcration in

the future. with a vie\', to increasing the hatching success of él populalion lhat sul'krs

strong pressure fmm pn:J(Jtion by m(Jn (LOl'Fl-JURADO el (JI., lQggbl. This t(Jsk shoulu.

howcver, be <lddn:5secl with c<lution, 35 we !nay h{' altt'rin~J imlJOItant population

paramelers like the sex ration (M~nS(l\'SKY. 19'14; GUTlrREY Ft MROSnV~k.Y, ¡Y(Jg; MmUIMI-R.

1999).
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138: lUC\/SSC M~rine Turtle Spe,ia',ist Group
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