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Short-Term Ef fec t i veness  of P a s s i v e  

I n t e g r a t e d  Transponder (PIT) Tags U s e d  in 
t h e  Study of M e d i t e r r a n e a n  M a r i n e  T u r t l e s  

A e l y  o f  methods have been utilized in  the marking 
o f  free-ranging marine turtles loenablesubsequeni idenlil'i- 
i n  o f  individuals. Informmion thai can be dcriviid a: 3 

result of such studies include: daia regarding inovemenis. 
i n -  d s e a s o n a l  nesting behavior. e s i i m ~ i c "  o f  
population size. and growth n i ts .  These are paromeiers fhdt 

strength, durabiliiy of markings. and relemion mies (Balazs, 
1982: Henwood. 1986; Ecken and EckurE, 1989; Alvarado e l  
a!.. 1993).Tag loss has heenconsidered amajorconfounding 
f o r  in  m m e  lunle studies (Limnus, 19921. I n  addi- 
t i  recent concern has beenexpressedregdng the possible 
rolecertain tagtypesmight haveonthelikelihoodofincidental 
capture in  net-based fisheries (Nichols e l  d.. 1998). 

Although most studies continue 10 use lrodiiional flip- 

o f  use. this technique hasallowedestimation oiexier- 
i a l  flipper tag loss and revision o f  previous o v ~ r ~ ~ s l i m a l ~ s  
of nesting numbers (McDonald and Diitton. 1996). 

S i n  1992. an annual, intensive tagging program of 
Mediterranean green (Cheloisia inydas) and loggerhead 
(Curesia careno) turtles has been undertaken at Alagadi 
Beach, northern Cyprus (Eroderick and Godley. 19961. 
Here. plastic stock lags (Jumbo lags and Supenags. Dalton 
SuppliesLid.,UK)liavebrenusedlolag78greentunlcsand 
122 loggerhead tunics. Tags arc placed on the trailing edge 
~ f b o t h  fore-dippersiniheposilionrecommendedby Limpus 
(1992).Givenlhepossiblcadvantagesofmsrki~gusingPIT 
lags, an initiative has been developed using this lechniqui;. 
  his notesummarizes the resultsof the firs~twoseasons o f  
the u s  of  this technique and presents data regarding its 
short-term usefulness. 

Mvllwdolosy. - During lhc laying process all nesting 
femaleturtlesiiiAlagadi.nonhernCyprus(35Â¡33'N.33~47'E 
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e r e  checked forexisting lags or tagging scars. In addition 
to external flipper lags. females nesting in 1997 and 1998 
r e  also marked using PIT lags (Identichips. Animalcare 
Ltd., UK). Individual PITiags measured 11 Â± mmx2 mm 
and were injeckd using a m ~ d u l ~ r s y s ~ e m ~ o n ~ i s t i n g  of an 
injecting handleandsingle-use,sterile unit tilled witha2.1 
, 12gaugecuilingneedle.PITtagswerecrosa-compatible 
h r s  marketed by AVID. Destron, mTrovan. Al l  
injections weic undenaken immediately following theccssa- 
i o n  oflayieig.whenthe mnleswerecoveringeggs. but before 
t h  m m t  ofcmaufluging. PIT lags were injected 
n o  (he shoulder musciilaiure ca. 5 cm from the carapace 
marginat thesitesuggested by Dulioii and McDonald (1994) 
for . in leatherbacks (Dennocheiys wriacea). Bilateral 
implaniationwasundertaken inalargeproportionofindividu- 
I s .  PIT tags were checked for function before and after 
injeciion using hand-held scanners and also when females 
reiumcdto byasubsequenicluichhierinthesr.~son.Scanners 
0peratcd a, 125 kHz. 

Results. - A loid of 64 nesting females were marked 
iingPfTiags(35,reeniunles:20bilaierallyand l5unilaieraHy: 
29 loggcrh?ads: 18 bilaterally and 11 unilaierally). 

Of the 35 green lurtles, 28 were re-sighted within the 
m a s o n  I18 bilaierally marked individuals: IOuniImer- 
ally marked individuals). Bilaterally marked individuals 
r e  re-sighhiedon a lotal of42 occasions; the proportion of 
individual PIT lags successfully detected was 92% (77 of 
841, however, all individuals wen; re-identified am each 
occasion on [he strenglh of PIT identification ulone, as at 
least one PIT lag was delected in every case. Unilaiemlly 
markedindividuals werere-sighlcdoiato~alof 17mcasions 
with PIT tags being detecied every lime (100%). Thus the 
proportion of PIT tags which were detected in green tu~ les 
i s  93% (94 of 1011. with 100% re-identification of indi- 
viduals. 

Ofthe 29 loggerheads, 18 individuals were re-encoun. 
red (13  bilaterally marked-5 unilaterally marked). Bilater- 
ally marked individualswerere-sighitdon 15occasionsand 
boih PIT tags were detected in 12 cases. However, at least 
onePITlagwasdelectedoniheoiheroccasions.Thus.a90% 
PIT lag detection rate with 100% re-identification of indi- 
viduals was Xtaincd. Them were five re.sightings of indi. 
d l  marked wilh a single PIT tag, with one individual 
failing 10 be identified by PIT tag reading alone. Thus for 
nilaterally marked individuals an 80% rate for PIT tag 
detection and re-identifica~ion of individuals was obtained. 

The 8 9 1  I27 of 31) teeclion me of PIT lags in 
loggerheads was comparable lo !hut of green tunlus. The 
results were not significantly diffcreni between species (2: 
=0.43.p=0.512.d.f.= 1). In addition, although 94% (17 of 
181 of loggerheads were re-identifiedon thestrength of PIT 
lagsalone,!hiswasnotsignificantlydifferentfrornthe 100% 
ingrcenlurtlesl~=0.02.p=0.882.d.f.= 1). 

Apanfromsligh! hemorrhiigc.onnoocc~sion wereany 
deleterious post-injection effects observed. Al l  injection 
sites had healed well aftcrone internesting intervalof 10-15 
days, no wound infection or ~wcllings were dc$ecced. In 

addition. qualitative observations o f  the behavior of tunics 
during lagging suggested that reaction 10 the PIT tagging 
r o c  was less lhan that co trodiiional lagging, It may bc 
that PIT tagging is less noxious lo marine lurtlus cham 
traditional methods. 

Discussion.- \t is apparent that in [he shon-teriil. PIT 
tagging yielded high levels of re-ideniificuliun (100% for 
green turtles; 94% for loggerheads!. Re-deieciion levels for 
individual PIT lags were not as high (93% in green tunles: 
89% in locxrhheadl. 

lime of upplicution but before the wound had healed. Pre. 
liminary observations suggestive of the liilier two causes 
were noted during this study. Marking bilaterally would 
appear 10 possibly help counteraci these types of failures. 

Assuming long-term retention and function of PITlags 
over several years, the ulilizaiion of such a technique would 
b e  remigaranon panems to be more accurately assessed. 
s i l o o f c n n i o a l l a g s c a n c o n f o u n d s u c h s t u d i e s . I i  
addition, given concern as to the possible lone-lcrm effects 
o f  traditional tagging methods, both in marine turtles 
(Nicholset al.. 19981 and other species (Culik ecal.. 19931 
and our qualilalive observations regarding re~mions co (he 
lagging process, PIT tag$q would appear to be an ex. 

previously reported traditionallagreturns), i tmigh~offerth~ 
m r o s  advantages of traditional tagging without con- 
comitant deleterious effects. Major provisos on the iiseful- 
ness ofthis technique arc firstly, that all PIT tags should be 
ablelobedetected by allreadersandsecondly, thereisaneed 
to standardize implantation ices in all species 10 cnsure the 
greatest possible likelihood of data recovery by different 
operators. I f  thesecrileriaare not met. the value of the m h -  
lique beyond the proximate. local scale is severely reduced. 
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On the Turtles of Hainan Island, 
Southern China 

RON W.F. DE BRUIN' AND HARALD G .  ARTNER? 

H i  Island in  the South China Sea is the southern- 
most province of China. It has an area of 32.000 k e  and a 
$ubmpicd climacc, with winter temperacures werasing 
21T.Inlhe moumains, however,lempentures may become 
ignificantly tower. Smith (1923a) reported that fro$[ is n i l  
uncommon at high altitudes, and in Jnnuary he esperienctd 
frcezins fog in  the morning a, an altirude of 1200 m. 
From March through October the weather becomes hot 
and humid- typhoons may strike and most rain falls in  
this period. We measured average day lemperatures o f  

. . 
million, ,hi; majorily of them being Ha" Chinese coming 
from Indonesia. Malaysia, and mainland China. The L i  and 
M i ;  the people profiling the least from the econemic 

developmemu: they inhtbit remme mountninous are=$ and 
subsist ihrough agriculture and hunting. 

Thenorthernand westemcoastal plainsofihcislandare 
intensively exploited: rice fields, rubber plantations, eicd. 
lypl species, Casuttrina sp.. and sisal plantations dominate 
the landscape. On the northeasern plain there is much 
industrial development on the outskirts o f  Haikou. On lhc 
e r n  p i ;  there is agriculture and rapidly developing 
Chimcsc tourism. 

Centr~. 1l.Gn.m cor!npri,e* a .:nc\ ot mJJnnm\. !he 
LIIOJ Ling Stun JW \V.plii Sh~n.  ih: liigli:>t pi;-k k t$ . ;  

valleys 2nd on many slopes. 
i n  has 13 Nature Reserves IL i  and Zhao. 19891. 

mastofthemsetuptoprotectlargemammalslikeihcHainan 
df{Crrviiseldilztiii~iw)and Hainan black headedgibbon 
(Hyiobtiies ~oricoiorhiiiitwws), or to protect whole ecosys- 
!ems.Thc level of promtion mdinmined in these ccscrves is 
difficult 10dciurmine. We haveonly been on the border of 
Jianfengling Nature Reserve in the southwest. Our inier- 


