JKEERFFE Journal of Taiwan Fisheries Research, 26 (1): 43-51, 2018

IR TR R D 0 A B R

PIERd - BREER 2 - BRIE)I S - BEE ' - A T  REEE
T b R B K E R B e A IR e L
PATBNE B2 2 Bk R T 1 AT
SATEBE RS B ek A R BT A AL P e

W "

Tl EUZ RS AU KIS -SSR AR A AR R AR A — < By TR RS 1S+
FfiRiR L o A1 5 BT R L S R R L O PRS0 T - ARFE 2015 %8 2016 A1 2 i A
2 LUK AR S 24 (B AR EA o A R - F5 SRR > 2016 R Y
S By 1.5 H/100 m? » #2015 42 2.5 §E/100 m? > A% o FERERE R R A (Tridacna
maxima) #Mdi 70%LL I 5 HAR REAEREEE (Tridacnanoae) # Mt 20% o fEHCRFEIE AR B HLE3t
£ 15cm DI R H N - BEURETTERE EL B R0 © (E SRS RN 28 B R - HEHIHARRER
JIMARBEHEIER - KITLEFEA B IR B B - ARSI AN SRS CMREHER - (ERERE
RS e R R B A I R B e 25 E ke -

FEEREY - RIFRR » HRERR - AUREBE - 2HhER - BiRA

.=

[ H (Tridacnidae, fHEREGE}) ZEREIEHRA
HUEER H  HAMEREA BRI - B
JE'E - S R Bk b - TRR A AR
SHE R AR AERE H BRI S RIEASH
A E AR AR RE R R B S YRR R AR e
— (Rosewater, 1965; Apte et al., 2010) - AFRIffH
BREEARESNATEE )] - AR R S E
(IERSE (Chambers, 2007) » 25 R EHRARIN—E K
o ATREEEEIE I AR (Lucas, 1988) < #KiM
Fe R L IR o B R A 18 HL Y U S B 5y XL U B 96
R EE 9 DL | (LaBarbera, 1975; Beckvar,
1981) » PN b HARER SR S (HE R ~ 23 s g 3R
R EFFEE) (Andréfouét et al., 2005) DU+
i (Calumpong et al., 2002) Z5[K|ZEAYELEE » sy
Y A= iR B E B - IKIELELY 1985 -4

“BEES / EREMA—ES 199 57, TEL: (02) 2462-2101
ext. 2519; FAX: (02) 2462-4627; E-mail: kschen@mail.
tfrin.gov.tw

WAMEEET LB HEYBEERE S O
(Convention on International Trade in Endangered
Species of Wild Fauna and Flora, CITES ; f&5fg f 3
REIEAHKT) K8k — (Appendix Il) HYCRFEVIREAH
rf (Tisdell and Menz, 1992) » B[S 98 5 H H
H R

22 R IRIRR S AR 5 B
B i = IR = F (Coral Triangle) JHi 1
U7 » VPRI RS AR - B W 25 A B R B A
B R RN A Y BRI E |
AN - BRI - ERRBUR TSR ARE
RELMIZARIECRE LA » 2013 8 - BHARETT
e B Bk R T S TE I TR S R E
HIAEREZEIE (Yang et al., 2015) » FEHHI R R
EHAMEE R A REEE - (FRAKRE LIE
IRR BRI - EERIREUNAE 2014 F4 H 25 HAA
HEIERSHCEE R T EAAHRRE - R
W R R B RS - K H TS 25 R
B EPEEERR I S MEAE R 200 m #EIAZE (-
PR 15 om DUNEREE - S55R 0T ~ B A3k
1 R B R RSB IRIR B & - R A ] ERARRY



44 RS

51 @
0 25 50 75 100km
N

Fig. 1 The 24 observation stations of Green Island, Taiwan.
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Table 1 Results of survey of giant clams around Green Island
Number of Average of shell Density Starti .
Sections  Stations clams length (mm) (number/100m?) ftc?LrJtrl'nrc]ig irgztjj:st(letﬁr
2015 2016 2015 2016 2015 2016 point decrease
W1+ 29 13 127.4 168.2 5.8 2.6 O N
W2* 12 14 137.3 129.7 2.4 2.8 X /
W3* 14 12 142.2 150.5 2.8 2.4 @) N\
West W 16 7 109.0 127.4 3.2 1.4 O N
W5* 16 12 126.6 137.8 3.2 2.4 X N
W6 4 4 96.0 141.8 0.8 0.8 O -
W7 7 3 144.1 158.7 1.4 0.6 O N
N1 12 8 96.8 92.1 2.4 1.6 X AN
N2 10 5 83.6 91.4 20 1 X \
N3* 9 4 132.6 158.5 1.8 0.8 @) N
N4* 2 2 166.5 90.0 0.4 0.4 X -
North N5* 5 1 140.4 88.0 1.0 0.2 X N
N6* 13 6 149.3 145.2 2.6 1.2 O N
N7* 9 5 142.2 167.6 1.8 1.0 X N
N8 20 12 100.0 109.8 4.0 2.4 O N
N9 21 21 81.4 98.8 4.2 4.2 @) -
N10 34 10 95.4 81.1 6.8 2.0 O N
E1 7 6 101.0 94.2 1.4 1.2 X \
E2 6 9 72.5 112.1 1.2 1.8 O /!
East
E3 18 5 112.6 146.2 3.6 1.0 O N
E4 8 6 108.3 61.8 1.6 1.2 X N
S1* 15 120.2 166.0 3.0 0.6 O N
South S2 9 4 108.4 116.5 1.8 0.8 @) N
S3 8 2 65.3 87.5 1.6 0.4 X N
All Total 304 174 115.0 121.7 2.65 1.45 (O)54% (\) 79%

*Non taken areas

AR PR DT - IR A BB = 1% - PR 2
7R ATk EE M R R TR R LR e B - R
Wk R E B R R M RE BORE G 40 A
(Wilcoxon signed rank test) #fT#tE165E -

=~ Rl EEE L S A
ekt L BER MR 7K S48 B G HE

TERLEBIR - 2 Image J s8R AT ik A Tidtat
I o BRRAEE T L Sturges % (FHS =1+3.322

log10n - n= FEFEEL) - KEFTRCERE] L TR QAR
o3y 9 > LL30 mm Ryl - EFTEERSAE AT
BLfE AT -

Mo R

— ~ R H B A

2015 FFILZEHIRERE 304 JH > BRI 27 -
225 mm > SRR E B 115.0 mm o SEHEREE, 2.65
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Table 2 The density and species of giant clam (Tridacna spp.) in protected and non-protected areas around Green Island

Density - Density © panoe of shell length €38O spofshell 7. T T, T.
Year Area Number  (number/ (number/ Shell length .
) 3 MAX - MIN (mm) length (mm) maxima noae crocea squamosa
station) 100m?) (mm)
Shilang 87 17.4 35 225 28 128.5 42 72 5 4 6
(5 stations)
Chaikou 38 7.6 1.5 214 46 146.2 38 33 3 2 0
(5 stations)
2015
Gueiwan = 5 15.0 3.0 200 60 120.2 43 14 1 0 0
(1 stations)
NOtNTA =y 12.6 2.5 209 27 97.3 33 113 40 10 1
(13 stations)
Shilang
! 58 1.6 2.3 319 51 142.7 48 49 4 1 4
(5 stations)
Chaikou 18 3.6 0.7 250 75 129.9 28 15 3 0 0
(5 stations)
2016
Gueiwan 3 3.0 0.6 176 161 166.0 9 3 0 0 0
(1 stations)
NOtNTA g5 7.3 1.5 212 34 107.1 33 62 26 4 3
(13 stations)

FH/100 m? - 2016 fF- LI 174 FH > BRHE R
34 - 319 mm > EFEE R 121.7 mm > SEEERE
1.45 $H/100 m2 - 24 feFa£eflnheg - 4 19 {EHI55
AT R H R R HEE T REHES (p=0.001)
(Table 1) -
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HEE Ry o BORAE R Y 5 ERHIES (W1 - WS)
FAGEAEES 3 (N, (N8 - N10) » SEEZ ST
ARy 2.3 B 2.9 FE/100 m? - B2 Ry N9 » FJIZE
CIERFERER TR N S R B IR s - L%
Bl 21 JERERRE - SRy 4.2 FH/100 m? > FEEE
DIEMERIES - PRy 98.8 mm - {HiEE
150 mm F &L 2§86 - 43 515E 158 mm By B R
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PR S K 25 8 4o B IR & IRY 5 (IS 4 55
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(S1) » MR KEVDER » FATIRFE RSB 3 FERREH -
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P74
H&

= TR R B RARE S A

Ffif H AR AR R T T - 2015 4EE08%MY 304
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2% FofitfikE 2 (7 ) - 2016 £E3CERAYT 174 FHR
BRE > 74% RyREEREE (129 ) 19% Jyifind
MiEEE (33 %) - 3% RyEMHER (5 FH) - 4% F
femipR H (7 %H) (Table 2) -

IRT Ry SR sk iR L B ol L Ry 1 AR - P A
(SRR H T TR T - RARRH 2015
FEEREAETA 90 - 120 mm (64 {HES) - EEIRE R
114.8439.5mm ; 2016 FEZELEFHA 120 - 150 mm
(38 flHBE) » SEHgEE B 122.0444.0 mm (Fig. 2) -
SETHREREE 2015 (E R HE 60 - 90 mm (16
18) » EHEHE Ry 115.31242.8 mm ; 2016 R
A 90 - 120 mm (9 fE#E) » SFHERE R 1147+
42.0 mm (Fig. 3) -

=~ SRR TRORTE R S M RERE U R

AWIFEEERT 24 EFREHIGET > 5 11 {Ef;
PR ORISR (5 {1 ~ 5800 5 18 ~ 4 1
flél) ~ 13 fE A7 FY IR PR - R S AT S R B
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Fig. 2 The shell length distributions of Tridacna maxima around Green Island for 2015 (up) and 2016 (below).
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Fig. 2 The shell length distributions of Tridacna noae around Green Island for 2015 (up) and 2016 (below).

HRREED > FRIARE > B (R - &
A IR IR -

DUHE 2 SEHRREASRACE - RSE R
REE YRR IR T 1.2 JH/100 m? > SEIIfE
BFREEH 0.8 /100 m? - SRS R
Wik ) 2.4 FEI100 m? » 3 PR i g fuf i 2 B Tk
A7 1HE/100 m? - FEESHHIR I AR B 2016 £
W NRERT 2 > S WIS RRRR 3 8 > T L
TECEE P RERAER AR R o [
EEECEE R REEN RESCREAR K - A
WSERTRREELE 5 HISAYEIEZ T - I HERE I
R R A T B Ry - SR B RO TR E
REURHORFERE S - 2016 Bl 2015 48 BREL A
SR - HEREG R (B HER R A &
BUHRR M HIBUR A A HERS AU - H#EdR
ffitR HE (e B RS -

kLT EEL Y 2 B A7 S ety BB 7 3
2 GRS (Apteetal., 2010) ~ B2 SR RE M

ERHERMERM (Van Wynsberge et al., 2013) -
FRBSR /KRR QR ~ BREE ~ K ) R
g B R E A RE R E  (LaBarbera,
1975; Hart et al., 1998; Hean and Cacho, 2003) - &
ERIW SRR - I ML I 1 38 R 52 g O Bl
PREIR A 52 /)N T TR LAY 5 2 0 A7 B B
(Harriott et al., 1994; Smith, 2011) - AHFFEEE IRk
BRI TE @ R R R - H @
Rl FE RUIBA AL - ARk B2
REZ RALZ R EAE R - RLAE - KER (1999) fff5E
fEH - Ak S AR R R SR A I e P B i 7K
R TH) 2 C o @ nlaeidbm iy Sl Atk =
IRf » 7RISz kI PEER - FEAL T R — S ik e
W o SERPRTT o AR K IRAS P ST Ry K -
(2013) JRfE IRk AR HoKEREGE » JEHk
R ARIRFREE AR B m T © % TR IS
B AL R B b s B SRAE TR
% bR T B RE A 2 S BRAG T SR



EEBREIS SRR IR 49

HJE - SRR R R e G IR R 53 AR
ELRT A AR A 2 B S5 Rl B 2 iR =
G3An o FER R P A T IR SR
s BRI ATRAYRERR A A SN -

R e R L Tl e R T A o B e S 2 Y
%8 (Munro et al., 1993; Othman et al., 2010) - H#
EA BT RE 95K (McMichael, 1974; Lucas,
1994; Andréfouét et al., 2009) - ZWFFEAFS SRS
ok I TR HL TR IR DUR R 2 i i 5, - B |
LSRR ZE R RAHEALL - Chambers (2007) fff5ttE
i R i 3 RSE 100 mm IRf - ERERTH 50%
[EIRFIE RN » TR A 140 mm 25 > HIfEIEE E
PEREEN « ARFFER B AY R MR H R R 2 Ak
120 - 150 mm - fEAEJEER | - HAH 50% PREEE
SEAR A IR - R BB s Bl
RE » FTHERE HIRE N B HEAE B LB AT REBEAE, -
A HAYEE A A R Y o (R AR Y ke
R ECHT AR RN - S s A H A A IR S
Mo - AR R SR - MBS S =
RS R -

AR RAEE (NTAS) plhE B ERAY
TR PR 2B RE 1R 18 BE 7 701 £R 788 [k 95 B R 3L 250K
(Bellwood et al., 2004; Mora et al., 2006) - <5
Gomez and Mingoa-Licuanan (2006) (HF5EEEH,
FfiiR E B0 — FRAGI = SR SR H R IR £
A B A S R SRR s B & 1F
R THRR ERSAE B 52 O H n] Be eyt S5 - mThy
IEAARR - TR IR 2 58 S T MR A
Bl — - (B RSN A R CEE R R
BRRIZEH POlEE % IR A A B R » OIS
RN G - IS HARGERE T i - A T ERAHY
PR AR AV &R b BIEC 2 EHifl
B R 2 A TR — » INEEF 2 seaa
HAEMEMmRE (Bohnsack, 1998; Cocklin et al.,
1998) » AR HEH H#IE R A YA R
K 4 E Ak ¥ (Castilla and Fernandez, 1998;
Hawkins et al., 2006; McClanahan et al., 2006) - {H
EHR AT SRR AV - AT RN R AR B s
NTAs HyFEMSE S (Kaplan, 2009; Cohen and Foale,
2013) - AL - kAR H S AR AR I A -
HEWIER 102 2014 FF 22 SRAREUA A S A THRE H A ]
PRAR R R Ieki% - HAORFERO ) MR E

LA > 2016 G 7 ARyEARrRe M ERIZHAR - N
£ 9 A ERERE YRR e R B R R - B
JESE BLRE R AR /K B R ~ Y i  BDRIT
SR SRS FH S A RS TR - $ ] RERE R
R B - MERR T bl rHERRIR 12 5 »
HHAMRRAGRE RN B REERER - 125
SR BRI - A REHERTIR S IR R B
HIFAHEIERA -

B

AWHFARSEEFIRBUT T TEE T | kS
it R AR RE R A S M UG ) TR fibie s (105
R T EERARAE S HBIRTE ) ) o RRELHAG

25 Rk

BRECE (1999) HIHIAMHISESS Lo Atk B R R KU
FARBECER IS, B2 AR BRI e A L
L. 162 pp.

HRESE (2008) B RHER R BRI k- t3E it
W R G IR A A . R BUR 97
TFRERTTE SRR, 211-256.

FreE, BRI, #RALE, HEE, FEAe (2007) §
WP R AR A KRR, 20:1-5.

BRIESE, BgBifs, 2R, HEHE (2008) #EEL
YIAs. IBFEBIR A EE LR, 487 pp.

fEE (2013) FlIF GIS #& POM HRAGHERRE
b BETITRE . BRI A SRR B R B AT iE
1L, 93 pp.

B, EHEE, JEATH, BRWTER (2009) #kk KAL
FEIETHEBI YT S E R T AR, B AESE
#, 19(2): 47-69.

Andréfouét, S., K. Friedman, A. Gilbert and G.
Remoissenet (2009) A comparison of two surveys
of invertebrates at Pacific Ocean islands: the giant
clam at Raivavae Island, Australes Archipelago,
French Polynesia. ICES J. Mar. Sci., 66: 1825-1836.

Apte, D., S. Dutta and I. Babu (2010) Monitoring
densities of the giant clam Tridacna maxima in the
Lakshadweep Archipelago. Mar. Biodivers Rec., 3:
1-9.

Beckvar, N. (1981) Cultivation, spawning, and growth
of the giant clams Tridacna gigas, T. derasa, and T.
squamosa in Palau, Caroline Islands. Aquaculture,
24: 21-30.

Bellwood, D., T. Hughes, C. Folke, and M. Nystrom,



50 AR

(2004). Confronting the coral reef crisis. Nature,
429(6994): 827-833.

Bohnsack, J. A. (1998) Application of marine reserves to
reef fisheries management. Aust. J. Ecol., 23: 298-
304.

Calumpong, H. P., A. Apao, J. Lucanas, and ). Estacion
(2002) Community-based giant clam restocking -
hopes for biodiversity. In Proceedings of the ninth
international coral reef symposium, Bali, 23-27
October 2000, 2002, pp. 783-800.

Castilla, J. C. and M. Fernandez (1998) Small-scale
benthic fisheries in Chile: on co-management and
sustainable use of benthic invertebrates. Ecol.
Appl., 8:5124-5132.

Chambers, C. N. (2007) Pasua (Tridacna maxima) size
and abundance in Tongareva Lagoon, Cook
Islands. SPC Trochus Inf. Bull., 13: 7-12.

Cocklin, C., M. Craw and I. McAuley (1998) Marine
Reserves in New Zealand: Use rights, public
attitudes, and social impacts. Coast. Manage., 26:
213-231.

Cohen, P.J. and S. ). Foale (2013) Sustaining small-scale
fisheries with periodically harvested marine
reserves. Mar. Policy, 37: 278-287.

Copland, J. W. and J. S. Lucas (1988) Giant clams in
Asia and the Pacific. Aust. Cent. Int. Agric. Res.,
274 pp.

Gomez, E. D. and S. S. Mingoa-Licuanan. (2006)
Achievements and lessons learned in restocking
giant clams in the Philippines. Fish. Res., 80: 46-52.

Harriott, V., S. Smith and P. Harrison (1994) Patterns of
coral community structure of subtropical reefs in
the Solitary-Islands Marine Reserve, Eastern
Australia. Mar. Ecol. Prog. Ser., 109: 67-76.

Hart, A. M., ). D. Bell and T. P. Foyle (1998) Growth and
survival of the giant clams, Tridacna derasa, T.
maxima and T. crocea, at village farms in the
Solomon Islands. Aquaculture, 165: 203-220.

Hawkins, J. P., C. M. Roberts, C. Dytham, C. Schelten
and M. M. Nugues (2006) Effects of habitat
characteristics and sedimentation on performance
of marine reserves in St. Lucia. Biol. Conserv., 127:
487-499.

Hean, R. L. and O. J. Cacho (2003) A growth model for
giant clams Tridacna crocea and T. derasa. Ecol.
Model., 163: 87-100.

Kaplan, D. M. (2009) Fish life histories and marine
protected areas: an odd couple. Mar. Ecol. Prog.
Ser., 377:213-225.

LaBarbera, M. (1975) Larval and
development of the giant clams, Tridacna maxima
and Tridacna squamosa (Bivalvia: Tridacnidae).

post-larval

Malacologia, 15: 67-79.

Lucas, J. S. (1988) Giant clams: description, distribution
and life history. Giant clams in Asia and the Pacific.
ACIAR Monograph, 9: 21-33.

Lucas, J. S. (1994) The biology, exploitation, and
mariculture of giant clams (Tridacnidae). Rev. Fish.
Sci., 2: 181-223.

McClanahan, T. R., M. J. Marnane, J. E. Cinner and W.
E. Kiene (2006) A comparison of marine protected
areas and alternative approaches to coral-reef
management. Curr. Biol., 16: 1408-1413.

McMichael, D. (1974) Growth rate, population size and
mantle coloration in the small giant clam Tridacna
maxima (Roding), at One Tree Island, Capricorn
Group, Queensland, Proceedings of the Second
International Coral Reef Symposium 241-254.

Mora, C., S. Andréfouét, M. Costello, C. Kranenburg, A.
Rollo, J. Veron, K. Gaston and R. Myers (2006)
Coral reefs and the global network of marine
protected areas. Science, 312: 1750-1751.

Munro, J. L. (1993) Giant Clams. In: Nearshore Marine
Resources of the South Pacific (eds. A. Wright and
L. Hill), 431-449.

Othman, ASb., G. H. Goh and P. A. Todd (2011) The
distribution and status of giant clams (Family
Tridacnidae) - a short review. Raffles Bull. Zool.,
58: 103-111.

Rosewater, J. (1965) The family Tridacnidae in the indo-
pacific. Indo-pacific Mollusca, 1: 347-396.

Smith, S. D. (2011). Growth and population dynamics
of the giant clam Tridacna maxima (Roding) at its
southern limit of distribution in coastal, subtropical
eastern Australia. Molluscan Res., 31: 37-41.

Su, Y., ). H. Hung, H. Kubo and L. L. Liu (2014) Tridacna
noae (Réding, 1798) — a valid giant clam species
separated from T. maxima (Roding, 1798) by
morphological and genetic data. Raffles Bull. Zool.,
62:124-135.

Tisdell, C. and K. M. Menz (1992) Giant clam farming
and sustainable development: an overview. In:
Giant Clams in the Sustainable Development of the
South Pacific (eds. C. Tisdell), 3-14.

Van Wynsberge, S., S. Andréfouét, A. Gilbert, A. Stein
and G. Remoissenet (2013) Best Management
Strategies for Sustainable Giant Clam Fishery in
French Polynesia Islands: Answers from a Spatial
Modeling Approach. PloS one, 8: e64641.

Yang, C. M., Y. H. Chen, Y. C. Chen, C. C. Lai, H. H.
Huang and L. J. Wu (2015) A preliminary study of
distribution and density of giant clams (Tridacna
spp.) on Green Island, Taiwan. ). Fish. Soc. Taiwan,
42(3): 145-155



R AR 51

The Distribution and Density of Giant Clams (Tridacna spp.)
Around Green Island, Taiwan

Ching-Min Yang?, Kao-Sung Chen?*, Yuen-Chuan Chen3, Hsing-Han Huang?,
Jian-Zhi Huang! and Long-Jing Wu*

1Coastal and Offshore Resources Research Center, Fisheries Research Institute
2Planning and Information Division, Fisheries Research Institute
3Penghu Marine Biology Research Center, Fisheries Research Institute

ABSTRACT

The giant clam (Tridacnidae) is the largest bivalve in the world and used to be one of the health index species
of a coral reef ecosystem in sea areas. In order to evaluate the distribution and density of giant clams around Green
Island, Taiwan, and to analyze the protective effect of conservation areas on giant clams, a transect belt survey
method was implemented in 2015 and 2016. Twenty-four stations around Green Island conducted underwater
surveys in order to obtain the basic distribution and density of giant clams around Green Island. The results showed
that the average density of giant clams was 1.5 clams/100m? in 2016, which was lower than the 2.5 clams/100m?
density reported for 2015. The dominant species was Tridacna maxima, which accounted for over 70% of the
clams observed, followed by Tridacna noae at about 20%. The Shilang Conservation Area has a high density of
and is a hot zone for sexually mature shellfishes with shells longer than 15 cm. The Shilang Conservation Area is
effective at protecting giant clams, but the Guiwan Conservation area was found to have a low density of giant
clams. Thus, its protective effect is insufficient, and so additional advocacy for conservation shall be implemented.
The findings of this study will help conserve local giant clam resources and can be used as reference data for long-
term monitoring of marine habitats and the health of coral reefs in the future for the sustainable utilization of ocean
resources.
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