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BLACK-FACED SPOONBILLS WINTERING IN TAIWAN

Liang-Li Liu, ‘Department of Wildlife and Fisheries Sciences, Texas A & M University

Outline of report:

1.Distribution:(breeding, nonbreeding)

2.Age structure:(>10yrs, 5~10yrs, 2~5yrs, <2yrs)
3.Behaviours:(foraging and rhoving)

4 Radio-tracking:(three radio-tagged individuals)
5.Conservation:(government and NGO)

Introduction: -

Black-faced spoonbill, Platalea minor, is 1 of the 6 species of spoonbills in the
world (Hancock et al. 1992, Del Hoyo et al. 1992).Their average standing height
ranges from 70 to 85 cm (Hancock ef al. 1992). This bird has a black face, a long
spoon-like bill, and long black legs. The remaining parts are white, except in
breeding season, when the spoonbills have yellow plumage around the neck and head
(Hancock et al. 1992). They are only distributed in the east of Asia (Hancock et al.
1992, Del Hoyo et al. 1992), with major wintering habitats in Taiwan, Hong Kong
and Vietnam (Kennerley 1990). Populations in the three areas in 1995, were about
286, 72, and 23 individuals, respectively (Dahmer and Felley 1995). The
international survey of spoonbill wintering habitats in 1998, determined the world
population to be 613 to 630 (&% 1998).  Although only 5 nests were recorded
(Chong et al. 1996), the major breeding area is still unknown. By reasonable
inference, Severinghaus ef al. (1995) believe northeastern China could be the possible
breeding habitats. _ :

The Chi-Ku area encompasses over 3000 ha with many active fish ponds,
discarded fish ponds, and lagoons surrounding the 280 ha primary roosting site (Yen
etal. 1994). Because the industry will develop the Chi-Ku area , spoonbills will lose
their important feeding and resting habitats (Wild Bird Society of R.O.C. 1996, Xue
1996). We need to understand the endémgered black-faced spoonbill's movements
and foraging in order to preserve their habitats.

These birds staying at Chi-Ku area chose different fish ponds for foraging (Yen
et al. 1994). They' rested at the primary roosting site in the daytime and forage at
different fish ponds at night (Hu and Wang 1995). Based on 3 radio-borne
individuals in 1997, Wang and Chen (1997) reported the foraging ranges are 21.54,
13.39 and 22.09 km?® from roosting site to foraging sites. They also indicated birds
changed their foraging sites during wintering months, from December to April. Two
papers (Hu and Wang 1995, Wang and Chen 1997) reported water depth was between
10 and 30 cm in fish ponds which spoonbills used.
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The young can be identified by blackish ends of primaries and few wrinkles on
bills. Severinghaus et al. (1995) pointed out that only adults (=5 yrs) and young
(<Syrs) can be distinguished because of the difficulty in observing distance > 100 m -
from observers. The ratio of adult to young ranges from 2:1 to 2.2:1 (Xue 1995), but
Jonker and Poorter (1994) estimated the ratio was around 1.5:1. Because natality -
and mortality rates vary with age (MacArthur and Connell 1966), the age structure of
a population affects the population size.

Therefore, age structure and sex ratio have relationship with population size and
population stability. The sexes of black-faced spoonbills in zoos  have been
identified by chromosomal evaluation (Chong, 1996). For black-faced spoonbills,
understanding the sex and age ratio in winter habitats may provide information to
population stability. Welty and Baptista (1988) considered population stability
varies among species, food supply, predation, disease, and environmental factors.

Shallow water is required for spoonbill feeding (Lewis 1983, Hu and Wang
1995). Fish are the major food item for spoonbills (Allen 1942, Hsueh et al. 1993,
Kemper 1995, Aguilera et al. 1996). Food intake rates of spoonbills have been
estimated by catch frequency and prey weight (Kemper 1985).
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SEERAETER (* Fusk o — Bk X RHEBKBRH)

2 & Pt #(1976) AI(1991) R e ¥R
Balaenoptera
1 Balaenoptera physalus REE * * * - -
2 Bélaenoptera borealis = * * * _— =
3 Balaenoptera edeni ERE * * * - =
4  Balaenoptera acutorostrata /NERER * * * * -
5  Megaptera novaengliae KA * * * * '
Eschrichtiidae
6  Eschrichtius robustus 3 * * * - =
Physeteridae
7  Physeter macrocephalus HREE * * * * *
Kogiidae
8 Kogia breviceps /INBREER * * * * -
9  Kogia simus PRIERER - * * * *
Ziphiidae
10 Ziphius cavirostris ol * * * * -
11  Mesoplodon densirostris fHRHRRER * * * * '
12 Mesoplodon ginkgodens SRS B TR A * * * s
Delphinidae
13 Globicephala macrorhynchus sl = = - ="
14 JRERER -
15 Peponocephala electra /INRER * * * * *
16 Feresa attenuata R - * * * '
17 Pséudorca crassidens fratind * * * * *
18 Orcinus orca fErEER * * * * -—
19 Steno bredanensis FHREK * * * * '
20 Lagenodelphis hosei Hiskx * * * * ¥
21 Delphinus delphis HEEEE * * * * *
Tursiops sp. . * *
Tt gilli * *
22 T t. aduncus HAEK * * *
23 Grampus griseus P i gt * * * * *
24 Stenella attenuata B ER - —_— * * *
25 Stenella coeruleoalba EYREEST * * * * *
26 Stenella longirostris FIACRAEESER — * * * _—
27 Sousa chinensis R (X )- — —_ * * —
28 Orcaella brevirostris(#) BLEEER () —_ —_— * —_
29 Delphinus capensis KT REEEEIEIR( X ) * * — =
Stenella frontalis * * —_ —_
30 Phocoenidae RIS —_
3-1 Neophocaena phocaenoides %EE}E%( X) * * * * —
Phocoena phocoena = * * * - 15
Total sp. no. 25 28 28 20

ki ARRIAR O Sk
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£= 1992 £ TA 2 1994 % 6 4K

F‘]Fﬁ

ﬁ?ﬁé H(#ﬁ-ﬁ,\ 7155

- 2] i
Bala Balaenopteridae
1. Balaenoptera physalus RAM
2.Balaenoptera borealis FEfN
3. Balaenoptera edeni TR
4.Balaenoptera acutorstrata __/|NERR
5.Megaptera novaengliae T
Eschrichtiidae
6.Eschrichtius robustus Tk fig 1 4 2 1 1 4 2 15
Physetsroidae
7.Physeter macrocephalus b7 g 2 1 2 5 4 1 1 16
Kogidae 1
8.Kogia breviceps INBRE 1 2 3 9 9 1 25
9.Kogia simus R 2 2
Ziphiidae 2 3 2
10.Ziphius cavirostris ] PG fi 2 3 2 2 17 22 I 1. 4 54
11.Mesoplodon densirtris FH B R i 4 1 1 3 17 21 2 2 1 52
12Mesoplodon ginkgodens SRATEE AnEfR 2 1 2 2 2 9
Delphinidae
13.Peponocephala elactra____JT\FEfE 11 2 3 1 2 2 3 1 3 28
14.Feresa attenuata IINGRER 1 2 2 1 6
13.Pseudorca crassidens - b 4 2 8 4 12 2 1 33
16.0ricinus orca it ot 4 1 6 2 2 10 4 2 2 1 34
17.Steno bredanensis bt 4 8 2 15 4 9 3 1 1 7 5 4 5 68
18.Lagenodenlphis ¥R RS 4 4 9 1 12 14 4 4 6 1 2 61
19.Delphinus delphis B 2 1 2 5 3 5 3 5 8 6 5 2 1 1 49
20.Tursiops truncatus HREWER 24 18 14 29 6 15 22 16 9 8 20 32 29 27 1 15 285
21.grampus griseus IR 6 10 28 6 19 21 5 6 5 13 3 4 3 129
22.Stenella attenuata BT USHE 7 14 9 26 1 16 18 5 6 1 10 9 11 5 11 149
23.Stenella coeruleoalba ot 7 4 12 2 19 21 9 10 8 10 1 1 1 115
24.Stenella longirstris RYITER S 1 12 6 1 9 3 5 37
25.Sousa chinensis(#) hEEHEK 6 1 2 1 10
26.Orcaella brevirostris(#) PHAHERR 5 1. 1 1 1 2 11
Phocoenidace
__27.Neophocaena phocaenoides Bs#8 B Y% 9 2 1 14 17 4 1 6 1 17 10 5 5 2 94
28.Phocoena phocoena(?) FrEAYEm 4 2 1 1 2 10
. 19 8 17 19 12 20 21 16 14 17 12 10 9 9 4 14 28
R {8 48 25 29 29 9 49 24 24 27 21 42 51 33 30 7 24 511

(CRE:B&EFHE 1995)
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7, Species R 1990 1991 1992 1993 1994 1995 1996 1997 &=F
by s . .
Balaenoptera acutorostrata  /|NB&#E 1 2 2 4
Balaenoptera edeni 5 o 1
Balaenoptera borealis -3 ] I 1
HEER
Physeter macrocephalus & 2 1 2 6
INERE R '
Kogia breviceps INPREER 3 4
Kogia simus REREE 3 1 5 9
Kogiidae FHNFREE 1 2
R
Mesoplodon densirostris . i hawalc g 1 1
Ziphius cavirostris ] i 2 4 1 8
Mesoplodon ginkgodens SRR P A 1 1
Ziphiidae SRR 1 1 3 1 7
pEliveat
Feresa attenuata INGRER 6 4 10
Sousa chinensis ENAREEECHIR 1 1
Lagenodelphis hosei 78 IR 2 2 4
Peponocephala electra PG 1 1 2
Grampus griseus KK 2 1 2 3 8
Stenella longirostris EMARIEREHK 1 2
Pseudorca crassidens B 2 2
Stenella coeruleoalba R IR 1 1
Tursiops truncatus AWK 1 2 6 3 18 30
Stenella attenuata BT YRR 1 1 1 2 1 6
Steno bredanensis B 1 1
Delphinus delphis HER 1 1 2
Delphinidae RAER 1 2 3
Neophocaenoides HEEK 1 1 2
phocaenoides
Sy I 13 17
st 4 11 14 19 22 49 125

*RRigg #(1995)
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&~ AR LR RE

Bl A £ £ A At A A T BE &0 BRE BFE E S I BEE S B Bl o5
ARl /N Balaenoptera 2 1 1 4
R Kl Balaenoptera edeni 1 1
FEfi Balaenoptera borealis 1
HEiER B Physeter macrocephalus 1 2 1 1 6
AINRERREL /R Kogia breviceps 1 3 4
GRIERESR  fogia simus 2 2 9
REVINRE  Kogiidae 1 1 2
R prehaeteali sy Mesoplodon densirostris 1 1
] FCigs R Ziphius éavirostris 2 1 8
SRV PR Mesoplodon ginkgodens 1
ARG Ziphiidae 1 3 7
R 7N Feresa attenuata 8 10
FIAEEECHEEK  Sousa chinensis 1
B IS iE Lagenodelphis hosei 1 1 1 4
INGEY Peponocephala electra 1 2
b 55151 Grampus griseus 2 1 1 2 8
RYIREEEYS Stenella longirostris 2 2
Ji2 .
B Delphinus delphis 2
B Pseudorca crassidens 1 -2
RN Stenella coerulecalba 1 1
BN Tursiops truncatus 1 3 1 23 30
BT RYSE  Stenella attenuata 1 1 1 9 6
BerEK Steno bredanensis 1
FaEBER Delphinidae 1 9 3
BEERE  wEER- Neophocaenoides 5
REN Unkenown 1 1 1 7
aFt total 3 12 5 18 15 29 7 125




AF - £M% 1994 £ 12 A% 1998 £ 4 A Gi5% L85 8K

B A 2 %  mEmERt 0 =R o &%’
SW. coastal Ilan  Hualien Taitung
water

1 R G. griseus 9 6 26 41
PR J5e 10 - L. hosei. 9 7 7
3 AR Tursiops spp. 18 3 10 10
4 BYREEENEER S longirostris 11 24 16
5 HAFEEENER S attenuata 7 1 14 8
6 BRI S. coeruleolba 1
T EVWEER Delphinus spp. 1
8 St P, crassidens 1 1 1
E_/J \pEfiE E attenuata 92 7
10 fEfi 0. orca 1 1
11 prfmskatn K simus |
12 HhER - P macrocephalus #
13 AP M. densirostris 9
14 SRR G. macrorhynchus 1
15 Al M. novaengliae 1 t

T 4 9 8 11
MK 10% 12 30 56
R 42 30 95 115
 AEEZEE 35 28 83 94
_BEBU R 0. TH¥ 2.5 2.8 LT

BHFERARE 35 2A <A 14

| & &

E-aRTHRE 1998 -
b:fts & 1998 o
c:HELHH 1998 -
dEZARE 1998 -
kL BHK ST R
** 4EIEE o REHMR XS RiFEZ o
#BRAMEE -

18



23°

22°

O awwmunEsi
O mE=Ex

A FpnEg -
A xmpEg
® prs

— ~ F &R E LA EHRRAZERBRERIZE
(R HA% 1998)

19



7

i

122°

Bl =~ JL&LENI96E6A258 29A5 A B RGBRMEZ AT
(304LR 95BN A EF F 1998) -

20



be ) RN B

(8]
() _

0 15

230

220

Bl= - & fBSN199754 A 51199844 F A S B REHAL E 146 B
(568K » 1ISB(ERRF 1998) -

21



100

N
AN
w E
7
T

[

0 10 20

777

e R ~E

122°

00

Bleg ~ FEEBMN97ETA Z9A = RnBAE QR) > AAI1998F3 A £
48 EXFEEGOHMR) B REIBEHRZ A KA (RI&E%E 1998) -

22

24° 00



TEMBRET

(Taiwan Cetacean Stranding Network)

FEEEAT
— FEREEEE
H At B AT ' -
ERXA% l : _
1% ' B BUR
: e '
BIEB2Ak2HHMEt
BB RE
tﬁ:éﬁléﬂ_
BBHF
TEREE o Y g A #iEE B Bl R
KAERET || 2k ek || 2k g8k | 4k 84k wE wmE
e
BHREE &
v
b REGLE | Bl g KA 2 g
K TEGG G - WAL ER
ETHREARFEA mzhgy | TOAAR
AYAFAZELEA B PR % A Kk
ju _

BZ- PEGBREIAE T CHEREXETHRERE

23




PEBERE T
(Taiwan Cetacean Stranding Network)

MREHFRERRE

BERFE

BERABLM
REE £ T WEA

BB R RET S
HEIHEEH
& K& %
A | ks et
TR B HEH MR A e | #+E A R
K G BF % M K IEAE Wizt

Bl PEGBRBEARETCHGRBERFHRERE

24



E =P8 |

RIL—5h 21980 - SR EERBEFFILBIBREABEZHE - THEFA S ZH
R RRB|ECRER) -

#h& 2 1957, FWERE - BBIEEE 0 2127 2RBITHKR £H -

R 1995 - EAMEHEGE Y - FEESEL BELFHHE pp. 83-93 o

fT#%E - 1991 - £ B EBEFILGYHZ o - € BHEFI 9% & G pp. 47-55 -

BEE ~BAL G E - B B35 -1998 - RRBAERGHRELAE B
NEGHEEERRFT AN T—E S IR EEES > pp. 126-142 -

PEE 199 ENBEHELBHERE - B ERFE (93):37-44- £% -

TREE - BEAR - RAEE 198 A EBRERELRAE EXNESELAGANRE
et g —sh IR 3R R &S 0 pp. 76-96 ©

PR TR - BIEEA ~ HH84k - 1998 - £ B d ARV GESRBE T AT ENEGH
EREIRF A b IE 5L E & S 0 pp. 65-76 -

FRIES) ~ K G ~ TR T © 1995 - M- L 843 3 8% 324k 1990-1995 - # =&
GRERAGTANE M-

HH4k - 1996 - £ BB S BBEBIAIFT R BLBEBBEEBRETEZHE - AL
MERBREANSZLAE LR - 88pp -

EREAR CRIEEAERE 1998 S REBBEBRELRALE EXEQBRLERART
B G—3E SRS K &% 7 0 pp. 98-125 - '

AR 1976 6B EGBEIHR - 6B L LB YEFEF 19:131-178 -

Chou, W. H. 1989. First record od dwarf sperm whale ( Kogia simus ) from Taiwan.
Bulletin of the National Museum of Natural Science. No.1: 923-927.

25



- WHIRE R BN e
The Green Sea Turtle That Nest on Wan-An Island, PengHu
Archipelago.

2 —B
B BEFERE BELBALA
Cheng, I-Jiunn
Institute of Marine Biology National Taiwan Ocean University,

i &)
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Huh PR R0 AZERTIOMG - £¥5 S E0 KTy %8s
WAEECTEEAREGFERMBERG LHITH,A K - ARARSEH BT
AEBOBYMEER T RERTERBA - UTLEEENS FAANS T,
A F— & & i -

] B, 4% & $.(Chelonia mydas)fo 4o 6 8 —H R BB L 7R F BT A S Y,
HI19N EFRRATEGEECERRAIL S B EEREEE LY RARE— B,
BATHRARAYEAFR,EN 1994 5 12 ABEBHRITNFFRELEIZED
Wz — R AR R AERER B AN FEE PN TR BRI
i’i o

EREEIHBIE AL IHCEATE & - AhBETRTREE 1
BOEREMER T2 B EEHGEEESTEYRE T - GRNRFHF
BB FEEEI LR TAMARLE BLEEBARABARETHANRES R
KELBRWARENBHEH A R TEREERBEEFFHEASTHE
EH B IRBEFEEPALEM LA RBAYBAE BB EBHEE Bt
TR E N ARG S E A HEREE AT AR ELRA O SR
B -

BHRRELE LEREBLEALEDHEYTH

BBNENEE AR TURZH A GBENIRHAHEETSE = - WA LA
AREAREATOXNALGB+TATORE-NBAHEFZE - BFEHF=
FEBENERERRBAEN - LAFEHRFIERS AN B2 4 B2H,BE
BEAINFHEIT NPT FHEG R HELLGESEAIRTHORLEENZE
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In the soul of Chinese, turtles and other reptiles are symbols of longevity; they
represent luck and prosperity. Thus, these animals are deeply connected with Chinese
culture. In many coastal areas, such as Penghu County, people hold big prayer ceremonies
during the Wen-Shau Festival, making sea turtle offerings from rice wheat or gold, which
they worship in the temples for good fortune. The turtle is thus a noble, respected animal
in the eyes of Chinese.

Today, however, the green turtle (Chelonia mydas) and other sea turtles are listed as
endangered species. Since the summer of 1992, the Council of Agriculture (COA) has
sponsored a long-term research project by Professor Cheng I-Jiunn, Institute of Marine
Biology, National 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 to establish a refuge site for nesting green turtles on Wan-An Island,
to protect both the animals and their nesting environment.

Now that the refuge sites have been established, the project has moved into the
second phase. In addition to continuing basic research, the government has begun to
design a management strategy for the refuge sites. Because a well-designed project is
based on solid data, the government is investing large amounts of manpower and money
in research. Meanwhile, due to the increasing popularity of turtle watching and other
tourist activities on the island, the pressure to organize a proper ecotourism industry has
also increased in recent years. To ensure that the future of the refuge site, we will have to
design a management plan that takes 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 March to April. The nesting season lasts from the last week of
May or first week of June till the last week of October, and peaks in July and August. The
female turtles return to Wan-An Island to mate and nest once every three years. The
number of nesting female ranges from 8 to 14. The average body length is 97 cm in
straight carapace length. The female turtles nest on 6 out of the 8 beaches on the island,
and there are all located on the west and south sides. The total area of the nesting beaches
is 4.02 km®. On average, the female turtle emerges 9 times and deposits 4 nests in each
season. The nest contains on average 112 eggs. Like the green turtles in other areas, the
Wan-An females have a high nest site fidelity (about 70%). The internesting period is
about 2 weeks.
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After emerging, a nesting turtle crawls an average of 115 meters on the beach.
According to our GPS (Global Positioning System) study, the turtle looks for her nest site
in the vicinity of the vegetation zone. There is about a 5% chance that the turtle will not
nest on Wan-An Island. The nest depth is about 70 cm, and the hatching period is about
50 days. The typical egg weights 45 g and is 23 cm in diameter. Like other reptiles, the
nest temperature determines the sex ratio during the middle period of incub"ation._ The nest
produces all females if the incubation temperature is above 30°C, and all males if it is
below 28°C. The nest only produces 1:1 sex ratio hatchlings when the temperature lies
within this narrow temperature range. According to the records of long-term temperature
loggers, the hatchlings produced in July and August are all female turtles. '

The hatching success rate is about 75%. The factors that influence hatching success
include sand temperature, pore water content, grain size and color, vegetation coverage,
nest depth, natural predators, poaching and nest relocation. The beaches on Wan-An
Island are composed mainly of granite, coral and shell debris. Sand grains with a diameter
of 0.6-1.0 mm. And an inclusive graphic standard deviation of 0.43-0.94 ¢, make a
suitable nesting environment for the green turtle. Since the levels of natural predation on
the island are low, the major factor that influenced hatching success before the
establishment of the refuge sites is poaching; subsequently the biggest impact has been
from fluctuations in sand temperature and pore water content caused by meteorological
events such as typhoons and high summer temperatures.

In order to avoid predation, the hatchlings usually emerge after sunset, when the air
temperature cools down. The hatchlings measure 4.8 c¢m in straight carapace length and
23 g in weight. Although there are potentially many natural predators, the major ones on
Wan-An Island are the carnivorous fishes in the ocean. After entering the sea, the
hatchlings have to grow for 20 to 50 years before maturation. However, it is estimated
that only one out of a thousand turtles can be expected to survive to maturity. Based on
this estimate, each year only 4 to 6 hatchlings produced at Wan-An Island would be
expected to reach maturity and return to mate. Therefore, protection of the nesting
beaches is vital if the number of nesting adults on Wan-An Island is to be increased.

In order to understand the whereabouts of nesting females in the ocean, satellite
telemetry has been conducted by deploying Argos-linked satellite transmitters (Platform
Transmitter Terminal; PTT) on the female turtles since 1994. The nine PTTs deployed
between 1994 and 1996 showed that the turtles that nested at Wan-An Island were
distributed widely on the continental shelf east of mainland China (including the East and
South China Seas and the Yellow Sea). Migration speeds range from 1.0 to 2.5 km per hr.
The turtles are submerged for more than 95% of the time, and only surface to breathe for
short periods. Their migration routes show that the green turtles of Wan-An Island are a
resource that is shared among nations in northeast Asia.
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Management of the Refuge Site on Wan-An Island, PengHu
Archipelago

The ecological behavior of the green turtles that nest at Wan-An Island has received
mass media attention since the establishment of a refuge site in December 1994. The
number of turtle-watch groups has also tended to increases, as has the involvement of
local people in beach patrol during the summer nights. Therefore, it has now become
necessary to evaluate the cirrent management method to determine if it will meet future
needs. In the summer of 1997, the researchers used questionnaire forms to interview 755
tourists (composed mainly of college graduates), 123 local residents (composed mainly of
middle-school educated fishermen) and 59 Wan-An middle and primary school students.

Most interviewees agreed that all kinds of harassment of sea turtles (including

ridding the turtles, egg poaching, etc.) should be forbidden, as should sand mining and
littering on the beaches. Most tourists agreed that riding motorcycles and collecting or
removing flora from the beach should be banned, although fewer students and only 70%
of the local inhabitants with agreed with these proposals. Tourists also agreed that
campfires and ball playing should be banned and that pets should not be allowed to run
free on the refuge beaches. However, only 65% of the student and local interviewees were
in agreement with these suggestions. The tourists would like to prevent the construction
of permanent recreational facilitates on the beaches. However, only 40% of the locals
agreed and 25% disagreed. Both tourists and students approved of imposing permission
only limited entry to the nesting beaches during the high tide period in summer nights.
However, only 50% of the locals agreed and 30% disagreed. Finally, tourists agreed that
people should not be allowed to bring flashlights or other illumination devices onto the
beach without permission. However, only 60% students and locals were in agreement. To
every question, about 20 to 30% of the students and locals declined to express their

opinion.

Tourists believed that the most needed material on the island is videotape on the
ecology of the sea turtle. Other priorities in decreasing order of importance are relevant
books, brochures, media reports, periodical journals and magazines, posters and
miscellaneous public awareness materials. The students, on the other hand, believed that
the most needed materials were the. videotape and relevant books, followed by the
periodical journals and magazines, brochures, posters and public awareness materials. It
is worth noting that less than 70% of the interviewees thought it necessary to build a sea
turtle ecological exhibition hall on Wan-An Island.

These interviews showed that all the interviewees, tourists, local residents and students
alike are well aware of the importance of sea turtle conservation in Taiwan. However, due
to the variety requirements from the refuge site on the island, simply employing beach
patrollers, limiting entry to the nesting beaches, and enhancing basic research apparently
cannot meet the future requirements. Therefore, in addition to increasing basic research
and for greater campaigning awareness through public speeches in every county, a new
project which calls for tighter cooperation between researchers and the PengHu County
Government to be lunched in summer 1998. This project is intended to provide the
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necessary facilities and software programs, and its particular aims are: to produce a video
tape on the ecology of the sea turtle; to organize training programs for both the beach
patrols and tour guides; to organize both eco- and culture-tourism; to build a sea turtle
ecology exhibition hall; and to organize community-based conservation efforts. In
addition, the PengHu County Government plans to increase its public awareness
education and open a dialog with the local residents, with the object of creating an
environment - the relevant job opportunities - in which ecotourism could flourish on the
island. In this way, the county government also aims to improve the living standard of
local people and promote grassroots movements leading towards self-sufficiency. The
refuge site can then operate under the proper institutional capacity.

Conclusion

The green turtle is an endangered species in Taiwan. Both local and central
government as well as researchers have worked together to establish refuge sites and have
been actively involved in their management. In addition to receiving massive media
coverage, these projects have been supported financially by such companies as Yu-Loon
Motor Co., Ltd., I-Mei Foods Co., Ltd., Hi-Life International Corporation chain Stores
and Shan-Yen Culture Inc. These companies have also conducted various public
awareness campaigns. With all these efforts, it is possible that government, research and
industry will be able to work together.for the conservation of green turtles in Taiwan.
However, satellite telemetry showed that the marine habitats of the green turtles that nest
at Wan-An Island are widely dispersed on the continental shelf east of Mainland China.
Therefore, in addition to protecting the nesting beaches in Taiwan, regional and
international cooperation on research and conservation among the nations of East Asia
are desperately needed to sustain and replenish the turtle population. Even though the
number of nesting green turtles in Taiwan is still low and many marine and terrestrial
habitats need desperately to be improved, with enhanced public awareness campaigns and
stronger recognition of the importance of wildlife conservation, there is hope for the
future. If we succeed in conserving the green turtle, this noble animal may one day
become the most precious symbol of all the endemic protected wildlife in Taiwan.
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From monkey-related issues to researchers’ role in conservation

Hai-Yin Wu
Assistant Research Fellow
Institute of Zoology, Academia Sinica

Retrospecting the conservation history in Taiwan, we can find “superstar”
animals that attracted people’s attention and, after a while, lost their charms and
became forgotten one by one. Taiwan macaque is on the list of these once-
famous animals. Such glory didn’t bring they much good fortune, instead, in
some cases, it made their lives more miserable than ever. Focusing on Taiwan
macaque, | discuss the conflicts and controversies between human's needs and
monkeys’ survival and welfare. These stories give us a lesson that fashion and
affection won‘t last long. We need solid knowledge to guide and modify
conservation policies and strategies, to provide alternative values judgement, as
well as to promote public appreciation of nature. Persistence in and devotion to
research is the least, but not the only, obligation of scientists and researchers to
the society, to the animals they live and care, and to their faith in science.

36



Report on The Lanyu Scops Owl Study

Lucia Liu Severinghaus,
Institute of Zoology, Academia Sinica

OUTLINE

l. Ecological requirements
1. Food
2. Habitat

(I. Methods used in population estimates
1. By sighting and call counts
2. Individual color banding _
3. Territory mapping: sighting, playback, and radio telemetry

lll. Population characteristics
1. Size and distribution
2. "Shadow’ population
3. Stability, age class structure
4. Reproduction: overall results, maturity, individual variation
5. Breeding vs age, breeding life span-

IV. Seasonal variation of population size for key locations
1. Within island movements '
-- tracking color-marked individuals
-- simultaneous census in different parts of island
2. Behavioral differences making owls more
noticeable in that season
--frequency of calling ? types of calling?

V. What are the limiting factors for the population?

1. nest cavity

a. quality of cavities

b. no. of cavities vs bird density

¢. no. of cavities vs. tree species, diameter, age.
2. ecological needs

a. food quantity and quality

b. predation pressure
3. area of habitat (patch size) restrictions
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SUMMARY

Lucia Liu Severinghaus,
Institute of Zoology, Academia Sinica

Current status of Lanyu scops owl population and habitat

Research results show that the distribution and number of owls living in
peripheral areas have remained fairly stable, although the area being “developed”
on Lanyu Island has been increasing steadily, but breeding success of these owls
have been practically zero. The breeding population of owls in the core area has
shown signs of decline. Habitat destruction ought to be the most important factor
causing this phenomenon. Recently, some patches of important habitat has been
reduced to sizes too small to support any breeding owls as a result of steady
encrouchment by development.

Breeding ecology and limiting factors

Up to the present, food resources for Lanyu scops owls appear to be plentiful,
Limiting factors on its nhumbers and reproduction ought to be the availability of
nesting cavities. Experiments with nest boxes are underway. The density of owls
in an area appears to be limited both by the number of cavities present and the
dimension of the habitat.

Survival and longevity of owls

Some owls are known to have lived at least 12 years. Mortality for yearling
owls can reach 70%. The mean survival of adults according to analysis using
SURGE computer package was 0.75. Future research will focus on the necessary
breeding success, age structure, and population size if Lanyu scops owls
population is to remain stable at this survival rate.

Conservation and management measures.

Relevant agencies should work with the people of Lanyu regarding the long
term future of the island. An overall development plan ought to be worked out, to
coordinate activities in order that the sustainability of the natural resources of
Lanyu be maintained. Regarding the conservation of Lanyu scops owls, studies
concerning the establishment of a reserve should be conducted soon, including
the establishment of guidelines for the siting of the reserve, the determination of
its total area needed, and the drawing of the boundaries. In addition, research on
habitat restoration should be promoted.
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Current status of Formosan sika deer restoration program
Ying Wang

Since 1984, a restoration program has been carried out to recover the once
exctinct wild Formosan sika deer (Cervus nippon taiouanus), by the Kenting National
Park. Now about 200-300 deer are thriving in the National Park as a result of
successive stages of hard work: preparation, captive breeding, and ficld releasce of the
restoration herd during the pust years. Numerous reports and data collected on the
species during those years include site and environment planning, studies on the
genetics, physiology and diseases of the species, behavioral obscrvation, habitat use,
population monitoring in the ficld, and past and present human-deer intcraction.
Based on the results of the above studies and current population monitoring, we found
the sika deer to be extremely adaptable to the National Park environment. However,
habitat encroachment and ever increasing human impact on the environment posc a
constant threat to the species’ future. Thus, it is urgent to establish altemative
population in other suitable habitats through future releases, and restore ethics
between human and deer through environmental education and wildlife management .
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