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Saa luriles hava a deap relationship with the Chinese culbure. In
ihe annual Waen-Shay Fasival, coastal residence build Ssa-lurdie
shaped alfarings and worship i tha temples for the peace and
prOsperity.

L FEANBRT R RBORARY -8 £
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n the soul of Chinese, urtles and other reptiles are sym
bols of longevity; they represent luck and prosperity.
Thus, these animals are deeply connected with Chinese cul-

ENEE LR - FEOENEEREEF DS ERRENn ‘S
Bl " LIRTER -

Even al hame, cosstyl residence kaep sea urtle-shaped “coifed
turtle”, in their horms B mligious ntual
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Wl N R e [ Chelonia mpdas)

(B -
The green saa urle (Chelonda myoss) in Telwan. (counesy ol
Takchuryg diving club)
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ture, In many coastal areas, such as PengHu County, people
hold big prayer ceremonies during the Wen-Shau Festival,
moking sea turthe offesings from mee, wheat or gold, which
they worship in the temples for good fortune. The wrtle is
thus a noble, respected animal in the eyes of Chinese.
Today, however, the green turtle (Cheloria mvdas) and
other sea wrtles are hizted as endangered species. Since Lhe
summer of 1992, the Council of Agriculture (COA) has
spomaored a long-term research project to Professor Cheng [-
Jiunn, Institute of Maroe Biology, Mational Taiwan Ocean
University to study the reproductive biology of the green
turtle in Taiwan. Based on his work, the COA has granted
permission to the PengHu County Government 1o establish a
refuge site for nesting green turtles on Wan-An [sland, to
protect both the animals and their nesting environment,
Mow that the refuge sites have been established, the

The Green Sea Turtle in Tafwan 5
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The logparhead sea tutle (Carefta caredta) in Tarwan,

H:r—HELEEXHEEFNHFRHABAREBE - FHAE
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BEEmhE RN R Lepidochalys olivacea) -
The alive ridley sea lufle (Leipochelys ofvaces) in Tawan.
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Bl EEpE D NE (Eratmachalys Imbricata) «
Thea hawssbill s2a irle (Emafmoctusys imbncalz) in Tasan,

project has moved into the second phase. In addition (o con-
tinuing basic research, the government has begun o design a
management sirategy for the refuge sites, Because a well-
dezsigned project is based on solid dara, the government 12
investing large amounts of manpower sod money in re-
search, Meanwhile, due 1o the increasing popularcity of
turtbe-walching and other wounst sctivities on the island, the
pressure (o organize o proper ecotounsm industry has also

EREEPEREER Dermochalye covigoss) [ Chan and
LiswiB{H ] -

The laatharhack sea unle (Demmochaiys conscea) in Tahwan
(oourtasy of Chan & Liaw)
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AORENTRER (ShEkEes) -
Tha female green sea lurle in the ocean, {couresy of Taichung
diving club)
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BOEEGSERER (orREkiER) -
The male gréeen sea torlle in he soean. (courasy of Taichung
divin clu)

increpsed in recent years, To ensure thot the future of the
refuge site, we will have to design @ management plan that
tnkes these factors into account.

The Reproductive Biology of the Green Turtles

on Wan-An Island, PengHu County

Basically, after six years of investigation it was found that
the mating season of the green turtles occurs from barch to
April. The nesting season Lasts from the Last week of May or
first week of June Gll the last week of October, and peaks in
July and Aungust, The female nertles retumn 10 Wan-An [sland
i mmante aned pest onee every thres years, The number of nest-
ing female ranges from B o 14, The average body lengih 15
97 em in stranght carapace length, The female uriles nest on
& oul of the & beaches on the sland, and they are oll locsed
on the west and south sides, The total area of the nesting
beuches is 402 km’, On average, the female turtle emerges 9
times and deposits 4 nests in cach sepson. The nest containg
on average |12 eggs. Like the green tirtles in other areas, the
‘Wan-An females have o high nest site fidelity (about TO% ).
The intemesting period is about 2 weeks.

After emerging, o nesting tartle crawls an average of 115
meters on the beach. According to our GFS (Global Posi-
tioning System) study, the furile looks for her nest site in the
vicinity of the vegetation zone, There is about a 3% chance
theat the turtle will no nest on Wan-An Island. The nest depth
i= about 70 cm, and the hatching period is abowt 30 days. The
typical egg weights 43 ¢ and is 23 cm in diameter, Like other

The Grees Seq Turfle in Tofunn 2
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Thie pure white sand on i Dansha Island,
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repiiles, the sex ratio is determined by the nest temperature
during the middle period of incubation, The nest produces all
females if the incubation lemperatere is above 30°C, and all
males if i iz below 28°C. The nest only produces 1] sex
ratic hatchlings when the temperature lies within this namvow
temperalure range. According to the records of long-term
temperature loggers, the hatchlings produced in July and
August are all fermale turiles.

10 SHMEARGREA

UEHFENOOSEREE — SRR OZ TR -
Tal-pin laland of Mansha Archipelags is & tregical rainforess
island rear the equatar,

The Greent Sea Turtle in Tatwan 11




2 e R 7 = 2 R T R PR AR AL -
The Wan-An leland of PangHu Counly & compased of faur small
fighing wilagas.
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The hatching swecess s about T5%, The factors that influ-
ence hatching success include sand temperature, pore water
content, grain size and color, vegetation coverage, nest
depth, natural predators, poaching and nest relocation. The
beaches o Wan-An [sland are composed mainly of granite,
coral and shell debris, Sund prains with o diameter of (06-1.0
rom, Aol o lesive graphic standard deviation of (.4 3-0054
i, ke o suitable nesting environment for the green turtle.
Since the levels of natural predation on the island are low,
the magor factor that influenced hatching success before the
extablishment of the refuge sites is poaching; subsequently
the biggest impact has been from fluctuations in sand tem-
perature and pore water content caused by meteorlogical
events such as ivphoons and kigh summer emperaiunes

In order to avoid predation, the harchlings wsually emerge
after sunset, when the air emperature coels down, The

The Greer Sen Turfle 40 Tammn 13



RER M PR EEE -
The treat yard of & ancient houge on the Wan-An lsiand.
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MER DRI DE -
The nastng baach on tha Wan-4n [slend.

hatchlings measure 4.8 cm in straight carpece length amd 23
g in weight, Although there are polentially many notural
predatoss, the major ones on Wan-An Island are the camnivo-
rous fishes in the ocean, After entering the sea, the
hatchlings have (o grow for 20 to 50 years before maturation.
However, it 15 estimated that only one out of & thousand
tortles can be expected to survive to maturity. Based on ihis
estimate, each year only 4 to 6 hatchlings produced at Wan-
Am Islond would be expected to reach maturity and return to
mate, Theretfore, profection of the nesting beaches (s vital il
the number of nesting adalts on Wan-An [sland @5 10 be in-
creassd.

In order to understand the whereabouts of nesting females
in the ocean, satellite telemetry has been conducted by de-
ploving Argos-linked satellite ransamiciers (Platform Trans-
mitter Terminal; FTT) on the female turtbes singe 1994, The
nine FTTs deployed betwesn 1994 and 1996 showed that the
turtles that nested at Wan-An Izland were distributed widely
o the continental shelf east of manland Ching {including
the East and South Ching Seas and the Yellow Sea), Migro-
tion speeds range from 10w 2.5 km per br, The turtles are
submerged for more than 95% of the tme, and only surface
b0 breath for short pertods, Their migration routes show that
the green turtles of Wan-An Island are a resource that is
shured among netions in northeast Asia.

In the summer of 1997, three vears after she had lefi, the
turtke Wan-An New | retumed to Wan-An Island to nest. This

The Greest Sea Turetle in Tarwan 15
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Tha Lanyu (Orchand) Istand of Tasung Gounty s & tropical
raindorest slard on the Pacific,
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The abarkgiral tibie o the Lany bsland,
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MR C R -
The nesting basch on the Lanyu leand.

is the first record in Taiwan of a tagged green turtle that re-
turmed o the same nest site to breed. In eardy August 1997,
this urtle was Tited with a new satellite ransmitter to rack
her post-nesting migration, This time, instesd of migrating
towards Koshiki Island, Japan as in 1994, she took up resi-
dence in the nearshore waters of Ho-Lon Town, Maio-Li
County, Taiwan.

Management of the Refuge 5ite on Wan-An

Island, PengHu Archipelago

The ecological behavior of the green turtles thar nest at
Wan-An Island has received mass media attention since the
establishment of a refuge site in December 1994, The num-
ber of turtle-watch groups bas also tended to increases as has
the involvement of local people in beach patrol dunng the
summer nights. Therefore, it has pow become necessary o
evaluate the current management method w determine if i
will mesat future needs, In the summer of 1997, the research-
ers wsed questionnaire forms o interview T35 tounsts (com-
posed mainly of college produates), 123 local residents
feomposed mainly of middle-school edvcated fshermen)
and 59 Wan-An middle and prmary school students,

Mozt interviewees agreed that all kinds of harsssment of
seq turtles (including odding the turtles, epp poaching, ete.)
should be forbidden , as should zand mining and littering on
the beaches. Most tourisis agreed that riding motorcycles
and collecting or removing flore from the beach should be
banned, although fower studenis, and only 7% of the local
inhabitants with agreed with these proposals. Tourists also

The Green Sen Turte dn Tinum 17



EESTERNDE -
A Pemake lurtla is constructing har nest under 1he trea.
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A female turile 3 deposiing her egps.
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ERES  EOXENEE (TEEVNSES ) -
Afier finish her nesting aciheities, famale turle retumed o the
sga, (counesy of GID

agreed that campfires and ball playing should be banned and
that pets should not be allowed 1o run free on the refuge
beaches. However, only 65% of the student and local
inlerviewees were in agreement with these suggestions. The
torists would like to prevent the construction of permanent
recreational facilitates on the beaches, However, only 40%
of the Iocals agresd and 25% disagreed. Both tourisis and
students approved of imposing permission only limited entry
1 the nesting beaches during the high tide period in summer
mights, However, only 50% of the locals agreed and 300 dis-

A FE TR RER -
The emarging frecks lelt on the beach,

The Greest Sen Turtle i T 19
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The rasaprchons exiracied aggs from the egg chamber and
reasured thair weights ard diamatars,

agreed, Finally, wuriss agreed that people should not be al-
lowed o brang flash lights or sther illumination devices onto
the beach without permission. However, only 80% siudents
wnad locnls were in agreement. To every question. about 20 o
S of the studenis and locals declined to express their opin-
ion.

Towrists believed that the most needed material on the is-
land is a video tape on the ecology of the sea twurtle, Other
prioritics in decreasing order of importance are relevant
books. brochures, media reports, periodical joumals and
magazines, posters and miscellaneoas public awareness mo-
terials. The students, on the other hind, believed that the
most needed materials were the video tape and relevant
books, followed by the penodical journnlzs and mogazines,
brochures, posters and public aworeness materials. It is
worth neding that less tham 700 of the interviewees thought
it necessary 1o build a sea wrile ecological exhibition hall on
Wan-An Island.

These interviews showed that all the interviewees, tour-
wsts, focal residents and students alike are well aware of the
importance of sen turtle conservation in Taiwan, However,
due to the varety requirements from the refuge site on the
island, simply employing beach patrollers, limiting entry to
the nesting beaches, and enhancing basic research appar-
citly cannot meet the future reguirements, Therefore, in wl-
dition to increasing basic research and for greater campsaign-
ing awareness through public apeeches in every counly, a
new project which calls for tighter cooperation between re-

Thee Greest Sea Turtle in Tafwasn 21
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The emerged hatchlings fram the nest,
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The hatehlings are rsking to the sas,

searchers and the PengHu County Govemnment to be lunched
i summimer 1998, This project 15 intended o provide the nec-
gssary facilities and software programs, and its particular
aims are; o produce a video tape on the ecology of the sea
turile; o organize fruining programs for both the beach pa-
trofls and tour guides; to organize both eco- and eolture-wour-
ismm; o buihkd & sea urtle ecology exhibition kall; and to orga-
nize community-based conservation efforts. In addition, the
PengHu County Government plans to increase its public
awarencss education and open a dialog with the local resi-
dents, with the object of creating an environment - the rel-
evant job opporunities - in which ecotourism could flourish
on the island. In chis way, the county govermment also aims
to imgrove the living standard of local people and promuote
grassroots movements beading towands sell-safficiency, The
refuge site can then operate under the proper instiutonal ca-
Py,

The Reproductive Biology of the Green Turtles

om Lanyu (Orchard) Island, Taitung County

Lamyu I=land, also known as red-head island, is a tropical
rainforest island in the Pacific 49 miles southeast of
Tatung, The biodiversity on the island is verv high, with
many endemic fauna and florn. The nesting scason of the
green turtles lasts all year round, bot peaks from early June
till late September. Accosding o field rescarch in 1997 and
1998, these nsed o be & nesting beaches on the island. How-
ever, due o the long-term intensive sand mining, nesting
turtles can now be found only on two beaches, Don-Chin amd

The Green Sea Turtle in Tafuan 13
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The Wmrmasirial predator of haichings— tha Tawan Lecpard
snigkn, Holmohus rmesanes (Glnther),
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Bau-Dai-Wein. As on Wan-An lsland, about 11 tortles
emerge on Lanyu Island during the summertime, Their aver-
age body size is 101 cm in straight carapace length, There
were 68 emergence tracks and 21 nests found in the summer
of 1997, The nesting suceess was 32%, The mternesting pe-
rigd was 11 days, The female wirles searched for nest sites in
the vegatation zone, The eggs were 4,16 cm in diameter and
AT.5 g in weight, The hotching period was 49.2 days, and
hatching suceess was 7T3%. The hatchlings were 4.72 cm in
straight curapace bength and 238 g in weight. To track post -
nesting migration, the researchers deploved two 3T-14 satel-
lite: transmitters (PTTs) in Auguse 1997, Unfortunately, we
Iost contact with one PTT one month after deplovment, bt
the other one reached the waters of PengHu County twao
weeks after deployment, and has staved there ever since, The
migration distance was 373 kilometers and the speed was 1.1
km per hr.

The ahoriginal people of the ¥amau Tribe consider all rep-
tiles, including sea turiles and lizards, to be symbols bad
luck, and thus will net distur the nesting females, nor poach
their eggs. However, the green turtles on the island still face
serious problems, Firsly, the availability of suitable nesting
heaches has been greatly reduced by intensive sand mining
and tourist disturbance. Meanshile, the level of natural pre-
dation on the eggs and hatchlings by the Taiwan leopard
snake, Holarchus formozanus (Glinther), has increased as
the number of nesting beaches fell. In addition, a Lot of nests
wre dug under the Kanehira tree Pandanus odorerissivie L.

The Crreest Seq Turtle i Tafumn 23
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The whareabouls of
thi burtle in the ooaan
was fracked by the
sAlallite lelemeairy.

T, var, sinevsis (Warb, ), and some eggs in these nests are pen-
etrited by the tree roots, which obviowsly leads 1o the death
of the embryos, Therefore, the green twriles on Lanyw Tsland
are facing even more serious survival pressures than theee on
Wan-An Island, and refuge sites for these nesting females
and hatchlings are al=o urgently needed,

The Conservation Status of Sea Turtles in Other

Regions

There are many rocky coasis and coral reefs in the eastem
and southern waters of Taiwan. The nesting and foraging
possibilities of these ancas attract many sed turtles, Thiny to
fifty years ago, there were not only many green [ Chelonia
mydas), loggerhead [Caretra careiral, olive ridley
{Lepidochelvs olivacea), hawkshill {Eretmocheivs
inrbricata ), and occasionally leatherback [Dermochelys
carigoea ) wrtles swimming acd foraging in these waters, but
both green and loggerhead wriles were found nesting in
these oreps. In nosthen Tarwan, the Tamshwn Eavary and the
nearshore coral reef north of it ane historscally important foe-
aging waters or green, loggerhead, hawkshill, and olive rid-
ley turthes. However, apart from the illegal capiure of mas-
sive numbers of turiles, coestal construction, and the devel-
opment of nearshore fsheries hove both greatly reduced the
available nesting sites. Meanwhile, pecording to o field in-
vestigation in the summer of 19496, less than two nesting
heaches exist in eastern Tarwan, an locel envimonmental con-

The Greest Sex Turtle in Tefuwmn 27
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Tha mast imporiant issus o consarve 583 furtlas is 1o establish
their nesting beach as tha reluga sita
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With the comizination of satallie felametry and tha GIS [Geo-
graphic Infcemalion systamy), it i5 possible 1o determina tha
rrafing habital of the femiale turla dusing har intermasting penod,

ditions are 5o poor that these two may disappear forever,

Mearshore fisheries acopunt for most of the sea wrile by-
catch in Taiwan, and there are several imporant fsheries,
including semet fisheries, that cach sea trtles incidentally
According 1o a field investigation from 1991 wll 1945, the
by-catchment increased with the fishing yields. Green turtles
were the most commonly cought species, followed by log-
gerhesd wirtles, Almost 90% of the by-caught turtles were
relensed alive in religious ceremonics, and less than 1098
were buichered or stuffed. However, because the religious
relesse of seu furtles invelve illegal trading of endangered
wildlife and abuse of the captive animals, it is against the
domestic wildlife protection law. The situation has improved
since the implementation of the New Conscervation Law in
October 19494,

Im the South China Sea, sea wirtles are found nesting on
the Xhisha island group and on Donsha and Tai-pan Tsland i
the Nansha Archipelago. According o the lirerature, the
Khisha islands probably have the most important nesting
sites For the hawkshill wetes, Two feld investigations con-
ducted in July 1995 {Donsha Island) and Apnl 1995 (Ta-pin
[sland) found that the nesting season on Donsha Islund
mainly oecurs in the summer, The nesting females wers
mainly hawksbill tunles, although green wrtles were also
well represented. Tui-pin Island is a tropical rainforest is-
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The public awaraness road sign on tha Wan-An Island.
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lard, The tartbes nest here all year round, mainly in February,
Morch and summenime, and least in April and May, The
nesting females were mainly the green wriles, with some
hawksbill turiles, The South China Sea famous for its coral
recfs and other rich natural resources, is a particularly swit-
able habiat for sea turiles. However, duee to improper re-
gional management, these natural resources are facing seri-
ous threats, and the sea wrtle populations hove dropped to
the endangered level in the region.

Conclasion

The green furtle is an endangered species in Taiwan. Both
lueal and central government asz well as researchers have
worked logether 1o establish refuge sites and have been ac-
tively invalved in their management. In addition to receiving
massive media coverage, these projects have been supported
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The relesss ol sea turlle corsermalion concepss trough tha
publlc awaranass activilies.
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Wir. Ehi-Chou Chan, Director of Forastry Deganment, Counsil of
Agriculture Exacutive Yuan joined the children consendation
activity, hakd by a private industry, 10 echieve the goel of public
swareness on he sea turlla,

finuncinily by such companies as Yu-Loon Motor Co,, Lad.,
I-Mei Foods Co., Lid., Hi-Life International Corporation
chain Stores and Shan-Yen Caliure Ine, These companics
have also conducted various public awareness compuigns,
With all these efforts, it is possible thal governmend. research
and industry will be able 1w work topether for the conserva-
ten of green wrtles in Taiwan, However, satellite telemetry

TR LETEREReEE -
The preliminary trigd of ecotourism on ha War-An [slend.
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EE?QNM urtky ine Taiwan has & brighter tuiwna, {courasy of

showed that the green turtles thot nest ot Won-An Island are
widely dizpersed on the continental shelf epst of muinland
China. Therefore, in addition to protecting the nesting
beaches in Taiwan, regional and intemational cooperation
on research and conservation among the nations of cast Asia
are desperately needed to sustain and replenish the turtle
population. Even though the number of nesting green furiles
in Taiwan is still low and many marine and terrestrial habi-
tats need desperately to be improved, with enhanced public
awareness campaigns and stronger recognition of the impor-
tance of wildlife conservation, there is hope for the futere, TF
we succeed in conserving the green wirtle, this soble animal
may one day become the most precious symbol of all the
endemic protected wildlife in Taiwan, O

e E LR gt




# — % L
025034870055

Vi I R LT Rk

—— R R R (R R
FHACENE

i s AR EEERT

Mok oo aE T HEEE TR

A B EMERELE

ek AETEER

G E g R R B
Mgk SN EFTY FosREs
WA 02)211-0111

[ ]

i af ; nteEm g

o R

The Green Sea Turtle in Taiwan—
The Reproductive Biology and Conservation
Status of an Endangered Species

Publisher: Peng Tao-kowa

Pubdished by Council of Agriculiurs; 37 Manhai Foad, Taiped,

* Taiwnn, ROC.

Edited by Mational Taiwan Ovenn University
Instituie of Morine Biclogy
2 Pendog Bd.; Keelung, Toiwan, 20224.R0C.

I5EN 957-02-14Lb-3

H|J l ||‘ EE
GIFRY 216161



