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Abstract

Pygmy seahorse (Hippocampus bargibanti), one of the most popular
species for divers in southern Taiwan, was the major attraction promoted and
marketed by Kenting national park because of its appearance, rarity, and
hidden life style. However, after only a few years pygmy seahorses nearly
disappeared, owing to intensive recreational diving in their habitat, or they
were illegally stolen by SCUBA divers. This study aims to investigate the
interaction among marine resources and recreational activities; the mistaken
view concerning marine resources was discussed as well. The results
indicated that the relationship between pygmy seahorses in Kenting and
marine recreational activities were prone to conflict instead of mutual
symbiosis. Three reasons were found, first, pygmy seahorses were overly
promoted by the operation units in Kenting due to vague categorization.
Pygmy seahorses were listed as data deficient (DD) in IUCN, but were
excluded from protected species in Taiwan; however, the category of DD
means it needs further information to determine the categorization. The way
the operation unit promotes may cause more serious and unrecoverable
damage in the ecosystem. Secondly, SCUBA diving is an open-access activity

for all tourists. It has the property of externality and distorts the market



mechanism; this phenomenon may further endanger the recreational resources,
such as pygmy seahorse, due to intensive harassment or inappropriate
behavior by tourists. Third, the lack of mechanism in the cycle of
conservation results in that the revenues created by recreational diving are not
contributed to the ecosystem. In addition, the research finds that the mainly
impacts on viewing/photographing pygmy seahorse through scuba diving
were extra auxiliary light source and intensive camera flash that disturbed
target species, it was differed from other marine life tourism that the damage
focus on habitat; Finally this study also proposed management regimes as

reference guidelines for relative agencies in practice.

Keywords: sustainable; pygmy seahorse; tourism resources;

development; conflict
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(C1-0127~0128)

RERSTHSTEE G RAEMER F > SUESFBHYDHIEE » 20FA—HRBHR T PR >
FENIHMTEE T REBEATGEHEREZ(HTHELZTES) -
(C1-0052~0054)

433 FKEFEA¥
PanFy £ AR R R 2 AT R A Bk g
ERBEKZHPP2IAL - P 5T o F B Bk g n L
%1”‘?*5\?? C bR AP B2 R E T R R L S R
TR WL TR AR IR R E ALY € 2 AT K
Reh—3 A (Talge, 1990; Medio et al., 1997; Rouphael & Inglis, 2001;

£
]
K

*‘P"}

\4

Walters & Samways, 2001) ; #X @ 2% 440 e fR B K 3 ZE& i & H
Wl TAEED 5 B REUFNEFH 2P I RERF I WMERS
HBBEGTEK 0 BN ER-LEPREED AT AZLPE o r2 T B8
2 EF 4 (frogfish)» ® FE R <7 B fr&, TORTE R B T BAE A A
(Uyarra & C6té, 2007 ) -

Y

(1.3 L& & R #wifg
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B PG A A B R R At BRI R R
Bk E R - EEABEY B TR RS o 1 d 3 E T R E A K
P R CBEKEREF PRI IGE T A S FA R 7
G L ST &ﬁ@ﬁﬁﬁ%°ﬁ%me&ﬁmummmww%?
Bk E A pEHA 8 1-3 ¢ 'ﬂw?lxasmzﬁ;fu;};,,;rg,ﬁk,o:;ap
BB A FBANELSRT S A8 08 Lo E AR RBTFIE S T

L, ’#"ﬁ fé}‘\a'm‘&m};ﬂﬁa’:ll’?ﬁﬂm] E]J‘r'o

o

REZIGHEEREEGEE) - G e > AR/ > (REE(E RS
S EES b HARHOG IR e E A ERE] - (C3-0021~0023)

7% Uyarra & COté (2007 ) 22 2B /5 B 7 i iiF 2 JEHL 5 1~3 =
?’E%ﬁﬁi”ﬁ%%i’ﬁ*iﬂﬁ%W%@—ﬂﬁ%%‘ “T Jae
Tk RBUKFRGFE > R 573 0 Fl 13 2 % cpEdil A @iz 5 1

T

o o ik g 2L ] % -Save Our Seahorses #7#t € 2. & 7 /& § -k s 250 A
1¢%(@4®’ﬁ%§ﬂﬁ&@%ﬁ%ﬁ»f@&iﬂﬁg%%i*
25 o engRdE > F AR A2 R TEAR O RIRIP PP (B o T

%%«ﬁa;’i@%ﬁﬂwﬁﬁé DA AR R LY -

(2).k ™ R PR

AFPTER R HFRRIETABBZELREF X200 b F A
hHEE T AEA ko A ¥ P EAEEEE - B P RpEE T A5 A
Ba A K ARy AR

BHEIVEKAA - B Z U HERAET f RAEH s Z LT DA RS 2 IR A
#Y  (A1-0169~0171)
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HIRHANEERE S » ZER R T EHE T8E > A 2KHY - (C2-0059)
MPEE AR N E > S TEEAYEE > 2 3 (8 Adwifin - ASHIEE -
RyEEieA > R EEEA S - REFHRYEF REIREELET » (C2-0074~0075)

H o PR TSN > EE SRS - A ISR MR . —REVSEIEA A S
1 TPl —EENNHEESEE - AFIRVEEZED 2 - 3 B - —AAEY - 10 2%
20 EHVAVE - BEFERIEREE - POLEIN—IIES 20 S5 - — R A RERLIHY
It EECH G bRy K 1 B2 ANV KE - sy AlE - A —ak
BRE JIEERFHI N - AV RO E R &L - B o (A A DIE K -
(C2-0068~0070)

HigL LF TR RLRZ B LEA T > 5 ERIZFRGHEE LA - 7
Jﬁ‘ﬁﬁif} T A B HIHBHE S UEBRF PR Y o 4

ANEGEATER AR — NS - B E— T - (C2-0056)

P2 2 5 &2 Rouphael & Inglis (2001)%= 3 % Ap e > 7% -k ™ 82
T H v Bk E R S { BE 2 R ¥ - 1945 Rouphael & Inglis
(2001) erF 3 > 7R4E 7h AR 8 B K e A AR S0 7R G A Ap 8 2 K E
gHpwE L P DG L o @ Uyarra & COoté (2007 ) =t 3 7~ £ 45
ﬁﬁ%oﬂé%&ﬁ&ﬂﬂ?%#iﬁiﬁ%&’é%w%ﬁ%*%g
WIRE A AR B R BT S R R o H - B R E AL
IR TR LA F I EFe T o n B H B AL HET —
ik (Dittonetal.,,1992) F]t - 1% —B - - " FF 5 L € > 2
hHESE VR EFEEHER M > TR EBELRFERF G PP
e T G HIERE At 2 R (Rouphael & Inglis, 2001) -

Bl R TP S PR R P ERFEEITL X F L 0 kT
%%%z&zﬁmza;ﬁﬁaw¥’@%W*@%%i’?iﬁﬁi

i’mm&ﬂFﬁé@ﬁwm%ﬁ:%iﬁﬁﬁ%ﬁ’ﬁ@%ﬁmﬁ
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T o - R AR TR

Hggm | (EEREMEYERE > NEGERHEAE B CTFEIRSK » Ai—4HEAR
Vg IRE - (D1-0009~0010)

g NARERIGREERHE TR o286l B ER -
(D2-0007~0008)

PO AHE » RAIRACEA - FTblBoeAH @ H2  FAEMRNU
‘RIEARE - IGEA - HEEEFEIRZ T - (D2-0009~0010)

4.4 B RFIR du >
441 $F8 T EH

1295 Medio et al., (1997 ) , Uyarra & COté (2007 ) = 3 » T Bz
d FR2EAEA R ATiF2 kB i 48 (pre-dive environmental briefings) £
Lo FIRCRFEFV i roap "B REapmIib il n T BH
Wk R AR E BB E S B £ R LR - L]
-k A R #1222 (diver management prescriptions ) 5 4 dt FEEK %
FHUALE POuEBE RPRM LG > THEE TG A B LS 4
g T AR (Ae A B A S IFRAE) S b B2 TIFEAR LRZAR
(T2 BREARFIAFAPRAPFEREPFPEF — LT DY Y
WKL TR o At 2 B 7 5 0 @ & Uyarra & COté
(2007) s g % > A —BRIFEFA BB 7 - 2L 16 B A - &
BIp  pon FEL AP R LA - BRRE ST N AT R
FEORAOSARL(RFREIMEAEF 2P B w0423 Fonif) o

|

—(EZ R 2 8 (H > e ARIRAY - (C1-0023)
BAEE 8 A LA - AR A B 10 {E - FRFTEHE 57 - (C2-0104)
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BT R 0 BT %&i:‘%ﬁ%%’gﬁﬁﬁiﬁi&@ﬁ
5 ERATAT AT HRIR R AL
oz MRS R Z BRI AR

V- U

BB G SEAAYE H - (C1-0014)

A ANFE—EHTHESTE T N KT m%fx%%%%&? AR FIRRRE T
FTAEA Rl - W2 A R M - S TORAGEHY - G eRIR T -
A - MR A NRESE » [ EREER— T BREEIESE ? B ? 2
R e 2R - EREYMED e — & EMRE, - & — KA E MRy i -
(C1-0121~125)

—E M | =A% S 2 10 77§ o (C3-0028)

i?iﬁﬁﬁEE”ﬁ%zx@ﬁ’%ﬁ#Mﬁﬁ*ﬁwu£’KT%%%,
FobTEHEVRSTENF T FRERARRRLERS A2
?%ﬁ%%&ﬁﬁéiﬁiiéé&*Tﬂiﬁﬁzlgﬁﬁé’Mﬁ
59 = o UK R B 2. 2§ £ ff (Barker & Roberts, 2004) - B {51
LOE O RAP ARFETAS SR T A2 ERENZ LT HRER
LA S B IR i S At 22 B Pl G T 2t B S B
zZ k4 o BT RS 2 Bk A XV R A et R A G2 Ak

THEFEEFE R DL T

FEEEHATEES T BSERR - 7] DERERBURT - (A1-0153)
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(1) Save Our Seahorses (5 * & ;)#r#| %2 & 7 /5 5 Bk &R

B k@ I £ 2004 & & = - ¢ % Save Our Seahorses 2 23 1]t & » 3%
PN ET A 5 2 Bk 2 108 02009 £ 12 0 14 PRl SOt R B PR
¥ Pygmy seahorse conservation workshop » #7734 ¢ ¢ 2. T &2 7 /3 5

Bk E] | (4oB] 4.5) c BRIN K 4o

mwmmnmnmm!hm
Pygmy seahorses. You too, can do your part by conforming to these
Guidelines

In recent years, recreational divers’ thirst to see
more exotic ‘along with improved L
technologies. have led o the revelations of o host e
of eryptic marine life. This included the discovery
of seven naw - 11 species since 2000. ?.
2y
m 'llnnnldmlhu also invited @
these elusiy -
Dive in a small group Do not touch the —
Given their minute size, ..,/-..1/ of four people or less Prgmy sohorse iy oy

~tahc o seafal
“iacliiovis are vulnerable to even very and the ] seaharse site if you

are o novice diver

%@@Q ol

: L 5 S

P 2 ; e WL

- ] o &
Ackmyeirlgomet Si—— Observe the pygmy seahorse Minimise the use
i Surs O b el through a magnifying glass of flashlight where Do not use your octopus

- Keep a distance of at least possible and reduce o pop air bubbles

ey s 15 em away from the pygmy ts intensity ento seafans during
= seahorse. your search

B 4527 % 5 Bk
7R kR - http://lwww.sosmalaysia.org/home.html
(@ REFrkA - IBEBETAFE2 B RIAREL A
b) BERE" 35 RF %4 T EBEE 7 38 EFLT S 25 o
FEAL
() 128 7 fRHr2 " A8 2 A B2 T
d 22R "BFYLFF 43 Ra v R LLBER
(6) Yo%k in& - BRATEEKR - WL W/ALE T 35 o B
f) $irtadFe " a5 2 BEAE Beng e85 5 o
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(2) &2 F & 7 Richard Smith & 3% 2 Bk &R 2 KT 394
A A4 8 FCRichard (2011) 3z 5 & k3t 27 A 5 2 LR e
sk - HBBLp 2 #3274 & = Bl (code of conduct for diving
with & photographing pygmyseahorses ) | ( Bl 4.6 ) 3% p =12 = l4eT
(@QFFFLER* TR e BE R TRES G T
I AEERP T o
(b) B 7d-p - St p Rk fmd THr PR ¥ A g kiR ek
FOOLF R EEERT AL AT Renir T o
C) 2" A5 MELIE L (PPt E2EE8HR o+ F
33 ) FrRILE RAp FRPFEOARIS R o 2 IR AreR L iDg e o
d) ? ARBFFIET A5 4 Ps L7 RpEF o LR E PP
78 epEpR, e
() # &ig* TwRPRKE ~FLFNApPB I LR FRRP R
TETAS S ERERPPFAI D eR T AL GRS o
() @ FRALILY QR > PRI n% iy > 3 25 4
fo ISR o
() & ™ P Lgip feps » % B KR5S R ApT BRPR S S ATE T RV

Hl—,fj‘i}"‘ ‘FE 4\"“1@@4 °

52



CODE OF CONDUCT GUIDELINES

If?f’f’o?ﬂ”féﬁ u Do not touch or manipulate pygmy Use white balanced natural light

~ rather than artificial light for video
\fe8 —7 capture to reduce disturbance from
¥#2 bright lights

seahorses in any way, as this can
easily damage or even kill them

Do not touch the gorgonian home

@ of the seahorse (they are extremely
slow growing and delicate), take
particular care of camera position
and exhalent bubbles

Do not use a torch/flashlight

or camera focus light to
highlight a pygmy seahorse, this
disorientates and stresses them

No night diving with pygmy
seahorses - they sleep at night
. and lights disturb them

Be aware of the surrounding
environment, pay close attention to
fin positioning, so not to damage
other corals

» |\R / —=—  Five photo limit per diver using
:é'-, f‘; LT flash photography, as more can
LA stress the animal

560 (9

B 46T ER 2 HEPE AL TR
7k &k http://oceanrealmimages.com

$ b Richard (2011) #9452 % & k32 7 2 EJ|P NG5k > T
ok S B n R FIEIRE R AL FERE B o 4o
4.7 B_5 a8 I T o & 359
(@) Aok @By AT - B 0 173 € TS SRR s
W BAAES BE G
(b) FEifd b+ iz KA R AL (BRE) HF2rew -
(C) tindifp i BapFigsmi THRNR » 2 B @ A & L& ATIRH
ZAPBRF TP -
d) PiFEEFFFITIED &R (THRT -
() BAZMETYE - FRERFTIARPT > BFHRPFBIFD > BIHTEL
el R ERGLE T 5

() mEdpdrie »= 2 p W RBYURUFLEL 28 o
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() ARG 4 igdE T v BRI T RE PP ARR
o

(h) 4% fr@i2 Fatkd 2 =8 > o FEA R s o

(i) 4odsrp2dfdimag RS PR o

) %73 w’%ﬁﬁ’—r#ﬁé*zizwxm% Gt 4p F 4 o

(K) 4o% 4 @4 inF FTos o B fde b4 Bl $77 chigese o

% % Richard(2010): 3% -k ™ &R 3% & 2 1L 0 I8 (4- Bl 4.8) Acif 4

(@ *EfHE B PEREF TN L 2 BT piFamy o
£ & h L fPHH P ¢ EY 5

(b) # B4tk - BHIpHES SEB Y WREAE A o v 2 AR g
KBEFT U EE QAR RT VB ET B o

(©) 4P+ T il § P Bar it & 2 T T o RFCH B il g

19
&

3
b

-(»E{ (M-

3

¥ o
d) 7 & 57 EFFaradpskn &S pnmpw o
() R*E>"M AHEE > kg p I fo 28 5775 BEHB
BT BRI T P 0 d SRR PR TR S
ARG ERP RS AEL o £ H R AR
() E3G FHrapm@pigs > 2 8- ERAPBT o R HET

i
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TIPS FOR UINDERWATER PHOTOGRAPHERS:

D PRACTICE WITH A NEW

CAMERA IN A POOL OR ON
A SUBJECT THAT WON'T BE DAMAGED D
OR STRESSED BY YOUR TRIAL AND

MAKE SLIRE GALIGES ARE
NOT DANGLING AND PRONE
TO DAMAGE CORAL.

[
Ok! SAFE!

-

ERROR.

D BE AWARE OF STROBE

POSITIONING. THEY CAN
EASILY DAMAGE CORALS AND WON'T
LIGHT YOUR SUBJECT IF OBSCURED
BEHIND PART OF THE REEF.

@)
F AR

D PASS ON A SUBJECT THAT
ISN'T EASILY ACCESSIBLE.

7N\
yol!

I HERE!!
W\

D GENTLY LOWER YOUR FINS

DOWN ONTO A BARE PATCH
OF SAND TO PREVENT STIRRING LUF D
THE SEPIMENT AND TO PROVIDE YOU

STABILISE YOLRSELF ON
THE PIVE GUIPE IF YOU
FEEL LUNSTEADY,

WITH STABILITY.
®§ i

D BE PATIENT, THE SLIBJECT D
WILL RELAX AND ALLOW
YOU TO TAKE BETTER SHOTS.

CONTROL TECHNIQUES IF
YOU FEEL YOU WOLILD BENEFIT.

TAKE A COLIRSE IN BUOYANCY

D ASSESS THE SITUATION
BEFORE APPROACHING.

PREPARE YOURSELF AND YOLIR

CAMERA WITHOUT HITTING THE REEF.

Q

D USE A FINGER TO
STEADY YOURSELF ON
A DEAD PATCH OF REEF.

ARE YOU ALIVE?

=)

D BACK OFF FROM AN ANIMAL

IF IT LOOKS LIKE IT’S
BECOMING STRESSED.

8ToP
OR ILL
FREAK OUT!

5

22,

BY RICHARD SMITH - WWW.OCEANREALMIMAGES.COM
DRAWINGS BY MEAN MORA - WWW.MMORAA.COM

4.7 kT @B R (F 47 5)

=
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TIPS FOR UNDERWATER PHOTOGRAPHERS:

D O N r TOUCH ANIMALS.

THEY WILL
BECOME DEFENSIVE AND NOT ALLOW
YOU TO TAKE 6OOD SHOTS. BUT MORE
IMPORTANTLY, TOUCHING ANIMALS
WILL STRESS THEM OUT!

¢:)

r TAKE $HOTS You
KNOW ARE GOING

Hey You,
HANDS OFF!

DON

TO BE MMEPIATELY TRASHED WHEN
YOU DOWNLOAD THEM. SAVE THE
ANIMALS' RETINAS PLEASE.

D O N 1 LISE EXCESSIVELY

BRIGHT FOCUSING
LIGHTS THAT WILL SCARE THE
SUBJECT AWAY.

1 CHECK YOUR LCP
MONITOR ON THE

DON

BACK OF THE CAMERA LINTIL YOU ARE
CLEAR OF THE REEF.

Do N r TAKE TOO MANY

SHOTS OF EACH
ANIMAL. YOU KNOW HOW A CAMERA
FLASH FROM A FEW METRES AWAY
CAN BLIND YOUT THE SAME FLASH
CAN KILL PYGMY SEAHORSES.

;

PO
SHOOT ME
ANYMORE!

r MOVE OR BREAK
CORALS TO GET A
CLEAR SHOT.

DON

Q)

Do N 4 PLUsH THE

CAMERA REALLY
NEAR TO GET A CLOSE-UF SHOT.
YOLR INVASION OF SPACE WILL
CAUSE YOUR SUBJECT TO BOLT. THIS
1S ESPECIALLY TRUE FOR COMPACT
CAMERAS.

BY RICHARD SMITH - WWW.OCEANREALMIMAGES. COM
DRAWINGS BY MEAN MORA - WWW.MMORAA.COM

M 4.8 kT HHf 7 (5497 3)

=

2
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(1) A Ferrgp g R R -
(2) 2~ A5 83w RFEg > L FRRMEDF > FIEHS
RKERFPPNEXE T B DR o
Q) MR PEH LY FF0 ST F/M RS AL ML
4) Bl phe a5y .
G) #Zrigsmy  BEFFELETH SHREEY
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(6)
(7)
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SRR R AR ip%'
~ e
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443 H-ki* F ARES

PR E REA P SRR 2B FRAEFEET (The
Great Barrier Reef Marine Protected Area, GBRMPA ) » &+ FCRT 1975 7
i~ s o B2 (Great Barrier Reef Marine Park Act, 1975) % = =
s F (GBRMP) > ~ B FEOF2 %= - - g WREF -
&

i

B RAT F 2 5B EDF - IR ?W%F&ﬁ)@ﬂ* TR EE R
& % ARF3EE (zoning plan) o H ¥ 5 I8 8yl BRI
AR RAFRR AR L L FRETORE PR ® R
ﬁmémﬁwkﬁﬁﬁﬁ2ﬁﬁﬂﬁﬁE’“?ﬂﬁv% R R
BB AR eniksk > b P A B 3 ApfeR i ¥ ¥ (Day, 2002) ¢

pt*F GBRMPA ¢ I 5 o 25 Z oz B~ % ~» % 7 (user fee) » & 4
E PR AR R T E KT Y 2 2 Fl2 ¥ 32 (Buckley, 2003) - 1
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AR & -k #2325 SCUBA Diving Magazine 1) » T > zk & i3 Bk 2 |
LH2 B Re LB AzhaEs 2§ (Sipadan Island) > F1§ 475 #F &
PRt N R Fas ROF R o R3]0 AgiE 3,000 A AR L E Y o H Y o
FERLAE TS Ft A K op A4 £ ¢ (World Wide Fund for Nature,
WWF) 3252 R 10 A PR — o %% 2§ 48 % d a5 5 KR
WEFR o H P AF 0 F AR R R (120 £ ) TR OBk
PREEEARIRRR > » Bk B AL ARG 40 25 2 BT
FLmT22*  BPETAITH I BN EH8 Do

VURN 2 fam 5 0 P FTRE R AR RO R e B f % (diving user
fees) » ¥ 7 2L F R eniti > (HNFRERRRLFETR -8
AT AL R b2 (TR REF L Bou BAcE N SRR AR

BUaBER 0 5 Bl AR a7 AR A

EISMEMTRATEEE e - TS ess IRies st - —RAVPREERELE Y
—REEKE > HERREE > MR gEsE  EE BB AESIRE
& © (C1-0083~0085)

2H > BERZANTAE—HRUUETKERS)  E8BEEAA > RF50
B A - (C1-0086~0087)

AIREH — A G LOE - IR Al RE R RIS ETEK T - ARIERGE - i
T - TGS BRI HEE - FEEE CHYREH - (C1-0088~0089)

TR IHBRERI R Bk e AERERE BEDT
ZETA 0 F e T2 S E(rR A4 TF) 0 BEER 2 fur g T R
AEEERSEIEE REPRE S (T RELER T 2GR T

ABETIH FondIETEAFOPE A A RBEFERK S

¥
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AP OF o BARBEFERDRET VN RERIEY A S i, 20
MEP RS DR R AP R R AT DR RE B ERER
ZEZ O FHEFF LA PRI LA E ST o g RETR

KPR G 5 MA > FIPHF 3 §oRE s pd 3 EPEHAMET &
T T A o 5 A F] S A B M defe Pearce

Y
S
ﬁ\
L
4
N
=
e

& Turner (1990) #7% » #3} (AR 2 # B~* 1% R (0open access resources )

EEB M) riES A R EFp B HASGIEE G E T o4 d W F e
Ko R B R E R IRan g (externality effect) o F]pt AP 32 % (market
failure) 2 F/n™ € ¥k B¢ = 7 i 2 B % (Davis & Tisdell, 1995) - &_
Fov P EAER R Y A ig 230 (deterioration) o E G AVE BLEE &
FooRREFAAE S ADED o

R R e S

il < 3 3
.2 #r—Hol Chan /% X %#%E % 2.50 # ~~5.00 # =~ & A FE X
PRgr—L g 250 ¥ A~500 ¥~ & A& =
= & —Fernando de Noronha /% A~ 2 F] 4.25 ¥ = F A& X
m’%i@‘ﬁ%i% kR 1%~ E R
+ 3% —Bonaire /& ¥ 2 [f] 10.00 £ ~ H A Hx
Saba ;& i¥ 2 [F](2001 &) Hk 3.00 % 453
Saba /& /¥ = [F](2001 #) 5 3.00 £ ~ O
& FL7 —Medes ¥ § %3 % (2001 #) -k 2.20 3 ~ =%
Ras Mohammed ;& /& 2> [F](2006 # ) ok 6.40 2 ~ HE A E X
Soufriere ;& /3-? 2% 4.00 ¥ =~ V- 4

TR KR - ARy @ p Barker & Roberts (2008)

&E"_{’ _@-i F’Eﬂ'ﬂv}ﬁ 5 4 ﬁv;}'ﬂﬁ%ﬁ 75'—\154 ﬁ;.gfﬁ'—');_ eI BT

(Pennisi et al., 2004 ; Sekhar, 2003; Topelko & Dearden, 2005) » #] 5 .k
FRBEE Sy Al E TEARE o5 20 - By ROREY
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T2 e A RORFOFRTAL R ERTFY @ B Al
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AL REEHANE - Mg EENERFEEANELA » JBH NEtBeRT B BB
FENE - (EE FEAT > ENVREE - WL MENTLERNAR -
(B1-0041~0045)

%045 £ BRSO Y LAL100 £ B L5k

H P £7%F o
BT RRFE et BRATEEY 273,634,000 ~ 1009%
T 100 &R EIT A 32,815,000 =~ | 11.999% 1009

4.327 ﬂﬁé 5]/4/1;'//5‘11}3'—’5' THIIE:
(D)4 & 2 13" %5 & 1 400,000 ~ -
Q3 X342 ieB R (7 %

#700,000 = 2507 000 = | T BRI | kT A
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FTHKR: AFTEEZl B

FE Vi MG ERIEE PRE 2R AL P IRRELL
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?,@E’B’wﬁ: s A PR AT ZRAZ KT EE ST L RPEEREE AT RY
1 iEs il RRY 4 o gy il R CFHBETRET PR {2
%*ﬁ%ﬁﬁ“T’ﬁ%%ﬁ%?~iﬁﬁigmﬁjwﬁ40ﬂw,
AT RAERONPEL I EMRT > A EFTRETLFST Y 5]
» SR L RS T A

&% Goodwin (1996) 35 » M chp gLk » § B30 F 2
B BB d REE T S e B iRE R AR 0]
FoMREEE A NFELBER ALY S 0 ka REN 4 g
¥ o T rEi%H o~ k& - Hawkins (1998) 12 2 Goodwin etal. (1997)
2R e TR A RAHEY £ ?F)*’rm’ [ SR 57 S S B
B PERY e A kg 2T B PR E - AR i$
BHBRERT A F e GAp R FL A L LR PATEL D B2y
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FHRFPFIRERSERDS » A28 et > 3 A4 &
TRLAHL 8oy * 3 W %H % (Dixon, Fallon Scura, & van‘t Hof,
1994; Walpole, Goodwin, & Ward, 2001; Lee & Han, 2002 ) -
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