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Autumn Migratory Raptor Count in the Tataka Area, Yushan
National Park, Taiwan, 2010-2011

Chao-Chieh Chen' 3, Hui-Ling Chen', Tzu-Tsen Liu!, Jane-Chi Wu? and Ke-Shin Lin'

"Department of Biomedical Science and Environmental Biology, Kaohsiung Medical University;
2Wwild Bird Society of Pingtung County; *Corresponding author E-mail: chen5123@kmu.edu.tw

ABSTRACT  We conducted an 11-day raptor count during the main migration period
of Chinese sparrowhawk (Accipiter soloensis) and grey-faced buzzard (Butastur indicus)
in the Tataka area in the autumns of 2010-2011. Our fieldwork began at 6-7 a.m. and
lasted until 12 a.m. at two sites. In total, 69,980 migratory raptors of eight species were
recorded, and they were predominantly the grey-faced buzzard (35,118; 50.18%) and
Chinese sparrowhawk (34,755; 49.66%). Passage numbers of these two migratory raptor
species in Tataka showed different trends from those recorded in Kenting, where the
Chinese sparrowhawk often outnumbered the grey-faced buzzard by three to five times.
The discrepancy might have resulted from sampling error or because these two
migratory raptor species took different routes when passing through Taiwan. In addition,
the daily passage of both the Chinese sparrowhawk and grey-faced buzzard in Tataka
were positively correlated with those counted in Kenting on the following day in 2010.
Linear regression models incorporating data from both years or from both species
showed a highly positive correlation. This implies that Tataka might be located on the
main migration route of migratory raptors, especially for the grey-faced buzzard, and
thus the daily count in Tataka provides a predictor of the passage number in Kenting the
following day. Elaboration of forecast models would further promote hawk-watching
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activity and research in Taiwan.

Keywords: grey-faced buzzard, Chinese sparrowhawk, migratory raptor, fall migration,

forecast models, stopover site
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Mammal Diversity of Wetland Ecosystem and Coastal Forests in
Taijang National Park, Taiwan

Mai-Ting Kao!, Chun-You Yeh'!, Yu-Chen Hung', Shi-Hao Liu!, Cheng-Han Chou',
Lin-Wen ChangChien?, Te-En Lin? and Jian-Nan Liu'3

"Department of Forestry and Natural Resources, National Chiayi University; Endemic Species
Research Institute, Council of Agriculture; *Corresponding author E-mail: jnliu@mail ncyu.edu.tw

ABSTRACT  Study on mammals of wetland ecosystem in Taiwan is relatively scarce.
In this study, we aimed to understand the mammal diversity of wetlands and coastal forests
in Taijian National Park, Taiwan. We investigated mammalian fauna using visual survey,
live traps, camera traps, and bat detectors in 2008 and 2019. We also collected roadkill
data that were uploaded to the Taiwan Roadkill Observation Network from 2012 to 2018.
In 2019, we set up eight sampling sites and each site was surveyed once per season. Data
of these sites were used to analyze Shannon diversity index of each site, activity patterns
of each species, and the effect of dogs and cats on the diversity and relative abundance of

it
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small mammals. During the study periods, in additional to dogs and cats, we recorded a
total of 23 native mammalian species, including 13 non-volant species and 10 bat species.
Suncus murinus was the most abundant non-volant species, followed by Rattus losea.
Among the bat species, Pipistrellus abramus and Scotophilus kuhlii had more acoustic
records than other species. Paguma larvata taivana was the only native carnivore
recorded. Both small ground-foraging mammals and cats were more active during the
night, whereas dogs were more active during the day. The number or relative abundance
of dogs and cats was not significantly correlated to the Shannon diversity of small
mammals or relative abundance of each species. Despite this, dogs and cats would hunt
small mammals if they encounter them. Therefore, there is a need to reduce the number

of dogs and cats in Taijian National Park.

Keywords: camera trap, fauna, relative abundance, Shannon diversity, bat detector
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=]

R AESER O R =+ a5

EVLE S N BRI AR S S P R HI AL B 2 B 1

bt 8 {EE E AR - E R EEE 1
SR 5 1 RLIEEEEEET 2 (ER
HERIRAIRTE - 4T R AR 2 (&
/NI EEEYEI PR ] R R - TR EIY RIS
PR EEI S - AT E B E A [H
Aoty BBIR (Porzana Ltd., UK){E Ry flE A
OB R -

5. RIS DHEsHE A

bl 8 {E[EE R - EHERRE EEE 1 (H
R E 1| BT (A WEE (Anabat SD2,
Titley, Australia I Song Meter SM3BAT,
Wildlife Acoustic, U.S.)#E{TELIK KR EEE S8
5% - EHERERESE —2R8% 2 I 58 —ZRHE8% 3
R - SRS (0] A2 T (i IR e i B T ]
728 a{E R HIAYIREE (Jones and Teeling
20006) ° § YR IE 21 E L F 2% Chou
and Cheng (2012) ¢ Bi#5 2755 (201 7a) AT THESH
Fipl - T RE PR EIER S - BE %
U - B ELIE R B SRS E B YRR AR E
EHUARS&ES L RIEE - EEIEE
B LIEESR RS ET B NEERRER
FOEARHHRIEER Y B4 > RIBRSUR SR -
g 0 R (RDHI B P 8 2 B0kt DA — (]
Anabat 248 (B 15 #0)5 SM3BAT (-
FREEZELL IS D5 | (EREZDFTaC st iIiE =
BT HlE—Hr AN EERIES O F S B
L R | SRR -

=~ BRI

2008 FEEIHTFHE - 2012-2018 LA
Bk~ 2019 4 B RBZOE ~ IRIEHHE RO BN
ST EE - DU IRE e R @A A AE S
VE Rt FLENYITESFAH R R o3 AR -

2019 fE[EEREELLINE H B E R
TERSHE 2 51 - FIZR A FEYIERI S S =
& K HUEENES » A6 FLAGRETR - B £ H)
VIR - ATt E YR EEE: (Bl
#5 H BRI S E R 2 E A R
BRI FE %L (Occurrence Index, ON{F ¥ fE AH
HEE TS - A7E 2L 1 /NN E—{E1
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TEFAHAE R A EHERSAVER R SR AE 1 %
ARERR - U 1 5RIE A B & EZ A R
7wy m B > IR R O = (— 11
TERZ R RGN A R R Bz R R A8 TR B0
x 1,000 /NI GERBHFIZEH( 2002) - A4 K
AS FRERA 2 K SR ITIE
PRI A R R By RlEtE Ol {Ei% - FfF 2
SAEEREY O (HHCFES - R ~ SHVAHA AT
DI E(ERS > I EHE R E B & HE TR
WP ER > R ERSZEE SRR Ol {H
HEITHT 7 B S AHEE 941 (Spearman correlation
coefficient) > DL T fi# OI fE EL S 82 43 2 IEAH
B o S Al A ERE R - SERVERL Ol |
3 BB A NI LAY O (B HEf THT EZ /R =
THER > H7 -

HIEEEE 7 K — R Ry 24 {8 1 /)
IRFAVIFES - KRS — R R&—R A2 24 /)N
RFAVER (1% UF— (B (SRR AE (1
B AR R B sz Y A A SR s
ELfB - 187 R I BRI A E BN & - K L aiE 1
Vit NSRRI SR R B0 DR AT
7% (kernel density estimation) (Ridout and
Linkie 2009) 2 fifi S 5147) 18 11 1l B2 E Bl
HITE SR B 18] (probability density function) »
G 43 0 A A P R Y S 15 UE B B B AR
(coefficient of activity overlap, Al, Ridout and
Linkie, 2009; Monterroso ef al. 2014) 5z 95%(=
TR - M{EYEASENERGEAL MR 0
F 1 2/ Al=0 AR RIEEEE 28 H
B Al=1 (URWEY S e 28R - K
I8 Monterroso et al. (2014)EFH T=0

MBS SRR EIAL <0.5 T R REEE -

0.5<A1<0.75 AT EES » A1>0.75 HES
[EE & - MHEA7 L R #ES(R Development
Core Team, 2008)IA 1T °

2019 FEEFKEAFER MR E R DIRE
SN AB A E R R REGT RS
FEEE S FEHHESR (B4 2006 - FE52EL
2010) - ffEERIE AR R SR E &R/
T A Eh#)Y Shannon ZEEM: 5% (Shannon

20

diversity index, H) » H N\ = & H' =
—Xizipilnp; - Hp S B S EEE P ATECERE]
YIRS > T pi Ry 2R § YT G EE
Fi57EE (Shannon 1948) - AR Y/ NIYIR 7L Bl
Y6 Shannon 25 A MEFEEUE B ~ SHHVERSEL
Je OV 73 BIHES TH K B S AHRE AT

&R

— ~ 2008 FIHFHE

HEETERE | 3 fEiRIE K S TRIRTRAT IR L
) - SRIEEL 7y - AEROEHEB21) AR
(B20) H %8 % & ¥ 55 K I8  (Pipistrellus
abramus)> TAEEE/MLE (B8)H Y% ERLE
FAERAT 1 BREERSIRAT TEZE 214 90 &5
UEUE (Scotophilus kuhlii) ; fHHEHES 7 HEERE
SO (BOYHIE 4 EaangddE - ottt
EHHIE | SRR - 2P EESIE | &
PR S o R SR I B8 T R SR
] 8% 3 3 oo K48 ~ S BHEE - R oo 5B W 0E
(Miniopterus fuliginosus)% 3 FEIGIE S HH - FIETR
17 M AL ER o F (R <2 i H B R R
(Rattus norvegicus)2 € KA s SR E5ER
EEHERE (Mogera insularis)h g - 7> % SO
s 3 /=S (Rattus losea) ~ 1 2 HHEE
BB (Mus caroli) Jz 1 & EL{ RIUEAARE (B19)
FEfiie sl 3 &/ e - | EHEENR 4 &
SRR SR IR (BO)iTes] 3
E/NElER (R 10 H 2)-

-~ 2012-2018 AR E AR

PEREFLY 2012 2 2018 FEHART » 48 LA
gEZRR LENETER A E K E G
ZIR AR 278 45 Ho A 210 ]
DIgEssk 14 7 > 7 pl e 69 & ~ /NEfE R
45 & ~ WE, (Bandicota indica)33 & -~ HEEE,
10 & ~ ToZR B (Rattus tanezumi)2 & ~ JRET
BB, (Apodemus agrarius)l B ~ EH 31 & K
% i /N BE B
(Crocidura shantungensis hosletti)1 & ~ BHEa5

(Crocidura tanakae)l & -

FABESEH O S =+ EE W



EVLE S N BRI AR S S P R HI AL B 2 B 1

1. SRECOAWIZE R A SCRR G LB 22 /N [ B A 450t 2 TR L EhY) 4 8%

AHFE
. N 2012- 2019
BE R tot PR D 08 gy WH g
N B o WEELRE (EREIES
i ot =ik o AR o
‘anHE R SN v v
REF FR v v v v
SR o v v v
LAZE! YNk NI YN v v
=i /INeERE B, v v v v v
R v v v v v
FHEZER v v v v
FHERR v v
EE‘AEEM v \4 \4 Vv
RN Z B v
IREFERER v v
REHE 5 REFH B v v v v v v
/INEFEE v v v
TS v v
REEF} R v
®=FH IR 3 1 B i v v
ISl vV v v v
&LiE v v
%ﬁ?ﬁ% v \4 v \4 \4 \4 Vv
LIZE v v
SEEHIE v v
FEREEE v
kL HIE v
EEE SR v
FEER HEn R IE v v
FEFREIER  RTUEERE v v
4az 26

BRPCR ¢ 1~ PTAETREBERAIRAE (2010) ;2 ~ HEE (2017) »

Akt 2R | AR BRI R A/ NER

g 12 & - SHE 2 € - REEFIE (Myotis
fraten)l &~ R 1 &R 1 & (& 1) FrAY)
TERE AR AL AN0E 3 -

=~ 2019 FHHEHE
1. HiFEiEA

2019 £ 2 H& 11 HalskE] 13 FEHHLE)
VIFERG &k EiERE 3 E BB 2E - /=
HEER 3 55~ BLRE 3 5 R A Was A i e i
2 £ HtBh B EHBHERERE
(Callosciurus erythraeus thaiwanensis);Gfs 7 &
R /NehB B 2 EXRNEE 1 &R & 1)K
TEB 22 i B N A4S o] 5, SSTE BRI R

=]

R AESER O _FEE =1+ _"F5

HEM Ry N RE BRAYER A > RIEEARFIA -

SEHRAEERZETRAT ©
2. HEHMEEEE

AR 8 I & E K B BHRAE T IF
FE Ry 45,803 /NI - SIS LB A R
F 1,460 5 - SC8EE] A DA EEAETA o
20y (Paguma larvata larvata) ~ FREEFAE - B
B~ RS 5 T A AR Ay
e H BB H (R 2)- B AETYILIAEE
Ol {Hixm Hoo A& » bk A3 BE@Sh - Hik 7
{lEl[E e A% & B A s st BT e R HEYME
H&0 1 fE7E AS J A6 BEE@AHIRACE: (R
2 @ 2)-
3. BEERTEE
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@ 2019FsEEEEH

@ 2008 RBEIEE
2019FEFEERE

R 3| A &[0 R[] 5| SR LR E[R(R
EARAEUIR RN 10 TP AR E AT P b d B A b EeF+2
R R k| | R R | K28 (08| BR[| R ||| 48] 95
R R | (| R (4| e
% e 1EI

%

A8
AS
B13
A6
B14

BIS

Bl6

B17

B18

B19

B20

B21

<riiEeeiiiaey

2. EITER A B LW ALY SRR o)
R SR Y -

b3

1E 8 {ElE E R LLAfE 2 B 8 & 457 B/
R L&) - Horh DURLRER B, 1E 8 (k&
ILHIE 323 0 HAU/NEIE BT 8 iR
I 81 & - HEERTT 4 EREHE 27 &
R~ REAE 4 [EEEEHHE 12 &R - /NESHETE
3 (ERRIEAHE 5 &3 - HEAL 2 (AR EiE 5
B~ IBFREAE 2 (BRI 2 ERERE R
BT 1 EEEIHE 2 B - F—FEEUFN
RN FLBI YRR 2 93 ) Fy 18.9%19.2%
13.6% ¢ 19.8% (&l 4) - BRIFTFLIHSN » (5T AR
5 R B 5 DU R B R B R 15 5 TR FL
BYIEEIREE 977 By 123 (19%) ~ 181 (29%)
e 67 (3%) » B—ZG A SRR I ALENY)
HUfERE R - 8 (E[EE L 24 Shannon Z5£5§
MEFREL A8 (LR /KB ARG fREE) RS
A7 (BIEFHEREIRER) I - AS F A6 i
(& 3)-

22

Tl - ks REERTA AR YE - AR eR

£ 16 (EFEEEFEELHE 2 H 3 B 5 &
59 &k > DIEEILE 13 (R (B9~ B11 - BI2
LISMHIE 44 EXRZ - HRRy NERE AT 6
{E4ESEE (B1 ~ B3 ~ B9 ~ B12 ~ B13-B14)#fif# 8
ER - FEEE (Mus musculus)(F 3 {EEEE (B1-
B3)ffifE 5 20 E (BIS)MIHEEE, (B10)%
1 & - TR BtR AL g 9 EWALEY
FE 1@ 2)-
4. RISMIERTEA

2019 A HAME - iRiEE 2 g R
Ug 8 & o BE—ZR RN A3~ AS [ B
$EE| 3 ER KRG » B FAREE RS -
BRI AL~ A6 (EHEZHEE 3 &
RERRYE - SBIUZRY A8 (EHIFR4EHiTES| 2 &
WoimdE (& 2) -
5. URiEEE SR s A A

2019 AFT7> 8 ] i Aok ik W il 2 R (UM

BZxAESEHR O _FHE=+"6F "M



EVLE S N BRI AR S S P R HI AL B 2 B 1

 — = 1) 2]
S ttiRIA
O x@+tRlA
 e— /& [ o ]
 — = -3 ]3]
 — S S w121
 — - 21
B i)z
B =it+itfim
P 201253 220185108
SENETHEEEN
@ 019FRIBERTLH

N
A 2.5 5 km

3. BUTEIZ AN B R H G I AL B A AR 70 1 - Sk C[EIRE Ky 2012 42 5 H 2 2018 ££ 10
RHIZEEYERSLER AR - EEERERy 2019 SEHMEHE 2 FILA# - ALEOMER BEIZAE
i ]

% 2.2019 FEITEIZAEN 8 [EEIERE AL MR 3 EH A 2 TIERE - AT 2
HHIFSE T (Occurrence Index, OI {H > TEFE fyfE 1,000 FBE TAE/NEHEREIRVA IR A 8D

Sl Al A2 A3 A4 A5 A6 A7 A8
AER(EIES ) 5,468 3,689 5,961 7,320 7,611 6,596 4,565 4,593
==Y 0 0 0 0 0.48 0.15 0 0
TRHERLS B 0 0 1.34 3.02 0.55 1.21 0 0
2 H et 94.55 31.99 0 1.4 6.34 227 10.51 7.84
=k 2.19 2.44 0 0.99 5.75 6.97 0.44 0.22
R H 0 0.54 0 0 0 0 0 0
S 0.37 1.36 0.50 15.67 14.96 27.90 2.41 5.88
(1 (3) (1) (12) (17) (10) 2 6)
s 0 2.17 0.17 1.49 1.25 14.10 0 6.31
) @ @ 3) @D ) 0) @

5 R AV B AT L ERBE  Ad % AS BRI & WIREHY O (B8 2 Sr4LSNRE BT Ol [
T -

S SIRIE A RUE A 25,324 55 - Hh 4,073 A B 8 (EREIERE BALE o FI REIZRAL
FEREPEREI R HIEE - 114 EEERSREE N EEX S EF S (Nationally Vulnerable,
SRR ek 21,137 EHIPERH IR O (&R NVUZEHEHIE (Myotis formosus flavus)
1) Hop DIR ol RS ig A s s 2 ays £ AL AL AT A8 EREA ML H (8 2)-

=

R AESER O R =+ a5 23
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N=640 ~ N=640
20

N=640

LNy 30X
% B e
LR ¥ C)

W% R
= HiE R
LRS- 8

&l 4.2019 FEEEFEREE R 2 S YRR ER
RIE 640 FER - AWFTE—F /23 A

# 3.2019 FETLEZRA

; AN

@]5 632 b
= -

,@'ﬁ_ ~

w AN
£ 10 g
L
. mER
‘ "R

. :
jusj

a6 A -

N BEFZHER - F=F 0 EERE
M:éﬁb 79 F ~ FIUZF R 10-11 H

NER A 8 EE AR EFE R 2 /NI FLIH Shannon SRR (1)

A B S FAEMS R SR - SR ESIEE 1 -

H’ Al A2 A3 A5 A6 A7 A8
(52%3_?) 0.659 0.898 0.726 0.641 0.535 0.287 1.103 1.321
B 0.453 0 0.942 0.803 0.660 0.8 8
5 1) 45 514 94 : : 854 151 1.155
F=F

0.185 0.569 0 0.562 0 0 0.927 1.433
(7-9 A)
EHUES
(1011 ) 0 0.684 0.802 0.830 0.314 0.199 1.295 1.164
SEERE 0.484 1.146 0.938 0.693 0.230 0.229 1.298 1.387

I~ R S NUB R A BYIH R 2
SLHMRH BRI - RAE 8 (EfE
ERCH - SEEREE AR ERR BT 1
F 17 &2/ - S41E 6 [EfREALCH: - [HERE
IR 1 ES B2 (R 2) 0 A4 R A8 REIE
THEE] | SRR ESAVIRA - SRR
HYEEEEL O1 {H 23 IEAER (R:r=0.874,
P=0.005; 3 : r=0.507, P=0.305) ; ZiEE
R~ SEHTEH R Ol [E5T ISR - R B
Z OI {E R AR PN/ NAUT LY Shannon 2545
MEFERE T THT S R S AHRA T - 45 R B dERe
ZAERE (FTA P>0.05) « $HEARIR R Bk %
YR ~ BRI - KR HErT BBy
T SERBURERL BRI T R RER AT

24

M BARADVEEEIRCE: - RIEHITHE > £
TR PSR EEESE - FRRETE
(& 5) - RELER R R SR e S A
GBS AR 0.38 (95%CI: 0.34-0.42) I 0.23
(95%CI: 0.17-0.28) » Fii Bl BURH K BLIY
HSES R (B Iy 0.84 (95%CI: 0.76-0.90)
F2.0.79 (95%Cl: 0.71-0.86) °
Y a
— ~ BILER AR AE IR
ENDIERER=MNC SN OEAEE Saift
SECHRE 4 B 8 B 23 EErAEEY) (R DR
PRI R B - BRI ARV SORREEEY - ARBFER

BRAESH O FEE =+ BE W
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/
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T T T
12:00 18:00 24:00
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0.00 002 004 0.06 008 010

0.00 002 004 00e oo8 010

T T
18:00 2400

B 14

5. BULEIZAER ~ 5

BV} BRI SRR S B IR s sk (BB A -

T T T
0.00 18.00 24.00

HENE

B 58 > RELEREE R 0.38 (95%CIL: 0.34-0.42) » RELEEE s 0.23 (95%CI: 0.17-0.28) » SR,
RHEUE By 0.84 (95%CT: 0.76-0.90) » SHELELEE A 0.79 (95%CT: 0.71-0.86) ©

SCEREIRIER - 46/ N (T4 TREEMATRA
H] 2010) Kk EBYE (Myotis secundus) (&
B 2017)  Fi A SRR 52 Ko 2 i BB S 4 /N
B B 1 2 B 01 R O MR 1) S L P A 0
(A TEBMARAE 2010) - BIAHE
2019 FHUFHERT AS ~ A6 EEFEE - JE T
BLOTAAE B PRI AT - TR EE Y
At/ N EeL T BE AT AT AT RS 5 204 - B SR
I 1 m DUNIERARIEAREY) (RGES
2001) = AIHFEAE 2 Bl iR B i S/ Ve
HE 2, - (H Sdr T R B &) /N ER, © AS KL A6 B
& BN G TR A B LS R IR Rl 5
Bll@ - (B2 10 FEREG B SRt e - e
IR EGZ WY IR R R R TR BB S 4
H/NERHTRS L S SNER T RE L NEs i BB AH AT - AR
B $ & AT A SRR H 7 TR R B8 s 4l ) /N BR Y
SRR AT AR B Ko/ N BB B AYEREY -

AW FEEC 8 B 2 B H- 0 HY & i {8 S S
ERIERIRIENZ I WS e LER A AE
HURrac sk - 2ETHA 6 fHE 508 5
(Huang et al. 2020) » & {7 HEE SR AR K
SRR > EELUF AR AEHE S 7y PR » ZRIT AN E

R AESER O R =+ a5

=]

PR Z A RSO & A ERE S iEEYE S
FyEEE S8 (Murina puta) (B REFFRE
B - HRBROESRM A ZEE S8k
(775 FF 2017) > RIFL AW S SO B 0IFE S
REEE SR - 2 LB E MR iE R
BB 2 HEKE N E R Ry
% (Lepus sinensis formosus)H74 (FPHEG FA
Nt ZRMASHEE T 11 A A A THY
TIFE K S A E S R AT A
YA BT ES SR AR B R ARG - PRI A
AR B A =B R © SR E AT R
HILAIHSE » MR B B fe) /N BeL % BV TR
N R G 2 e B AR AL B4 4 H 8
1} 24 7 - I_ESMRFEATR ~ SR 26 FHIHPHL
g (& D

= U R R E

A=A Nl SRR P&z Ut
RE % FETRAT MR P DU BB (B84 B0 A
[&5 > 26 PAERTA PR R s B B EEREE A
S HAORy e SR B HA R
A BYIMHBAESE R & (HRBREUT
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2015 ZREZZE4E 2018)° FHEE EATARIS Al1~A2~
AT~ A8 FEER A B s D E
# (Bl) - BlEE (B2) - @#@frE/ M (B3) W
FHOAAANER - AEBSMNIBZE S o RERIYIRE Y
A EE > HEER EZ BN REE - HER
BN BRI AR A E Y] (Auffray

and Britton-Davidian 2012) » BLARHZE4EEIE L -

FRARAEFABRDASE » &I T B 22 A EHY/ N IR
FLEW) FEEIN ARG ECE T  EAHE
BUELAEHT o BISMIRFTETR - /NEUIR PSR R
HAEREARERAVHE S M E BB et
HIRY/NEYTT L S YRR (8 ~ FE R
¥~ HIGMESE YIRS - R A SN
FIFF R4S RE AT RE I E 2 A (Crain 2008,
Gendan et al. 2009) - E & VEH 0 EEAYR
P 35 b B SRV IR FLEN YA BRI F0AH & G-
= HRTE{EAASFAVEE » RRYTT AT # A
T iR P 2R R M AR RE AT Y
EREAMARFS AR TERET -

T IR R 577 JEUAAR 2 S A Sty R H A
KRIHEAM  HIEL & B8 b - Ryt
FALLFE PR IR MR RSB (AS ~ A6)D
FRENH S0 - B Z o MR RE SR Y
Ak~ SRE R R HERIEAVEIE ) - T
BEFETTEREETEEAOSLER
Er g - ERAECH: (ModkE - w3
ARBRERD » 5= (2019)IMEEMHTE
% NI BB E R A SRR T H S LSS -
AW FEHERD SR EAREY B 800 FTRE 2 A 1B
VEBRERT R S SR 2 o

AAFAE G TR Z A REECHR T 9 falRE
DU R R U8 Fe e BRE i . (B 2) 5% PAE
BHERE S R RS AR R & A S5 A0Sk - Jnd
FIREZ AR RSSO & - g R e
e T IR T AN T ESSE ESERE LI S
TETEZEABEEHEE (TE ORI RE
BIfMSA - ABH 22 H0 & )2 A 23 S TRIE Y H
Pt » (B2 P W 7 S N I Y 2 B HE AT -5
=R H T CR R M EEE A SRR
BINIRIEEIN Y A = g sk - AWToR(E
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Al ~ Ad~ AT Fo A8 BRI G FI 228 [t L
QLR EZ AP I RBEI % 5 i F R 5 5 B
IE(ER =% 2017b)AY [ E A MR - (ERSE
HEHER - ¢S B HIENEEEERTEE S
AR~ 52 F P TR SRR M - 32 B A R R o A
e R R HE)REE  FREZY
A E BRI AR GRERES
2005 » AT 2014) -

= R HEE AL BN R

AIATE 8 (R B R R 34T « 312512
SNITBHFERUT - RETAHAEYIN i S E
ESHRNENEZE (e.g., Doherty et al. 2017,
Farris et al. 2017) » Yen et al. (2019)1F}5HA LI
Z BT IRETR - R 2R S
B - G LIS B E N RS AR HY B AR I
FEYER Q&L ERERAEZRS
FEORZMERISEIE (AS & A6 £El&E) » it
HEHRBERA R A0 thed HEEE
B2 EIRAVZE - e H R R 5NV
AL B EEN AR T REAFZIEH KR
JEE) 0 FTAREMEABDZ 04 - (HRE I EE)
R BB S - W& Ol (BTN A BEEHR
HEMITE BT 22 A R N IR LD YT B
BEEUHEIEAK - 280 - MiREEES) - Bl
s H R BE R EEI R E RS S A
B EHtE e B RN a /N FLENY) - A5
E B A N B B S R IR e e B B
HHR A - AR & EE B R D - R E
/N FLENYIHY O {8 B9 2 EEN &

s o SO BT A BVIRR 7RI G TS -

AT BE & i RS ) i R 0 R % (Doherty et al.
2017, Yen et al. 2019) ; (AL » [FBEEZRAEN
HYHES KRR - A HEE: -
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AR BITEIR A BRI R RS ST 5

2 23 TP AEY) o Hfr > JERA TR 7L
B LRI H RE R g s H /)N s HE B Ry (B

FAEBRHR O FF=1EF M



o A aAHRERASN 1 fE - IRIELR
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ARG 15 LI ALY B A HTRE B R E)
EBEEIEH - EYE TERE - F RS
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TR -

BILBRABEEA LA &S
ENEYZENE HPERNENE S0 R EE
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< 2 B BRI R U I AN B 4 > AT B Rk
RE K BRI EE B - R AR RS
A R AR > AR AR A e 883
HEERS - B A AR A B AR
—ERREIEE - It FEEZR A AEGEEN
S RIS > LI Shannon 2B MEFR#U
SEE IR ERIRER (A7) RILIEK
SARERERE (A8) - FEMR RyEERYLIE -

s

ENTFWE 3= PANCTE AN OEES- £
(108 fE[E & TEIZR A B PEEm AL A R E R
EBEHA - 22404RT% © 108-C23) R AR B
FRUEG NEAET TR ESE LHIB > So/ERR IR
A BEFER St - IS BB
HIHEITE N R AR R E - FRHLEEH - 5
JENH = F TR BUR RS R E T T B/ _ERYIRED -
DUR BRI 52 3 KB EE 5 AR B TR ER 2 B1HY

N EREE - SIEE - RS U0 $Y)
FIERZEFIER KAEEYIR R mE R E S
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5| FASORR

WEES - 2010 - Bz EZ R IREEE (100-
105 4) -

WEES - 2018a » FFREEEZRM (BRI
BFIFETE -

=]

R AESER O R =+ a5

EVLE S N BRI AR S S P R HI AL B 2 B 1

PIEED - 2018b - 5% B ZURMU(B Z ) PR E Fll
FEtE -

FE I - 2017 » ZE8G 01K+ 2RIRIE SRS E &

T PR ER LI - TR
(ZEINBEEEMNEEHERE -

BB B - B - LR - SRR -
2006 ° KHEZIRIGET LI FLEM LR -
HEREEYTEFET] 1:43-51

T R - JRY) - FEE - 2012 - BT
Bl 2% N [ SR TR R I B A R S AR
EHEE (101) - &TTEZRABEEEE
ELnE

fAISRIAL = 2019 ¥R IR B/ KA A BFAE Ak 8
VIsRE 2 5T - BT s KRR H A
FIRE LA > T5H »

IS ~ B ~ OB - TRIEE - BURE -
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The Boron Isotopic Composition in Porites sp. Coral Skeletons
and an Evaluation of Ocean Acidification in South Penghu
Marine National Park

Yen-Po Lint, Chen-Feng You® 2 and Chuan-Hsiung Chung?

!Department of Earth Sciences, National Cheng Kung University; 2Correspondence:
cfy20@mail.ncku.edu.tw

ABSTRACT The boron isotopic composition of marine calcium carbonate is widely used
as a proxy for seawater pH. In order to evaluate the ocean acidification rate in South Penghu
Marine National Park (SPMNP), a massive living coral colony Porites sp. was collected
around the offshore of Dongji Island in 2008. The X-ray photograph reveals that the
collected specimen grew in 1988-2008. The §''B of Dongji Island Porites ranged from
24.9%o to 26.7%o and the annual variation was up to 1.8%o during the growth period of 1999
to 2005. Combining the boron isotopic proxy results with the in situ seawater pH
measurement, the boron isotopic fractionation factor between the coral skeleton and
seawater in the studied region was estimated to be 1.0194. The calculated pH values in the
Dongji Island coral area were 8.1-8.3 with low pH during the summer period. These results
enabled us to calculate long-term ocean acidification rate in Penghu and evaluate how coral
reefs of SPMNP are influenced by ocean acidification.

Keywords: Penghu, coral, boron isotope, ocean acidification, pH
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Ffgk 1. S SRR A A R - IR RILE ~ oireRaE - 5% pH - (55 pH 7351
PR bf5% 1.0186 ~ 1.0194 - 1&E A pH Bl SRR S E R R T T B2 FIE R e dEaTam -
SRt 7 ER R LA R o AR e

s " - 5B 25E i pH % pH
B HAERS (%o) 2SE(%o) 0=1.0186 0=1.0194
1 1999/ 25.7 0.06 8.17 8.23
2 2000/% 26.7 0.11 8.27 8.33
3 2000/ 249 0.21 8.07 8.14
4 2001/% 26.7 0.09 8.28 8.33
5 2001/% 26.0 0.11 8.21 8.27
6 2002/% 253 0.14 8.12 8.19
7 2002/% - - - -
8 2003/% 25.6 0.18 8.16 8.23
9 2003/8 253 0.09 8.12 8.19
10 2004/% 25.6 0.11 8.15 8.22
11 2004/ 250 0.12 8.09 8.16
12 2005/ 25.0 0.10 8.09 8.16

Ffsx 2. ©EE ML 2001-2004 JHEOKEER » i HEBEFZEGEEREE - @i 5
https://iocean.oca.gov.tw/OCA_OceanConservation/PUBLIC/Marine_WaterQuality.aspx - & 55 H HA
20220806

O s g2 fi
R ELY SR 29 m B

C psu pH
2001/09/05 -- 28.2 33.6 8.2
2001/10/25 -- 25.8 344 8.1
2002/03/19 15:17 23.3 344 8.2
2002/06/10 12:05 27.0 34.2 8.2
2002/09/15 - 26.7 33.4 8.1
2002/11/18 10:20 25.1 33.9 8.2
2003/02/26 13:05 24.1 34.6 8.3
2003/05/25 9:54 24.5 34.4 8.25
2003/08/27 16:28 28.2 34.0 8.2
2003/11/06 15:28 26.1 34.9 8.3
2004/02/20 15:35 22.1 345 8.1
2004/06/01 15:33 26.2 34.2 8.2
2004/08/31 17:40 27.6 343 8.1
2004/12/08 12:15 23.3 34.6 8.2
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[FEZE]  2016-2019 FHRE LRI A BN - DU =577 16 fT2X S1 4RV
B+ SR 2,051 GEHES, - 3088 19 1 40 1 53 FERCRAT O RAVEERE - 1EE—(K
7 12-76 mNEE —(93-173 m) » {/EE 77 7 RET 28 Hil 47 BT - &CEERE O ITSAT
ARSI B RAE R - BRI O E — AN B R RIS A /KER: < JBE—1
Al =18 888 & o7 B ¢l Jk B& (Xiphonectes hastatoides) ~ 4. & ¥ T #& (Portunus
sanguinolentus) F13R S B ¥ BE (Monomia argentata) ; i /8% — Rl K 458 H) {7 [ 5
(Izanami curtispina) ~ TR BEFIEEDTIS(Charybdis bimaculata) /K2 ES)
A i ) (B BB AR (R AR T Y TR R B TS AR 0 B = (—) B BB AT T R
SR BE M BE R X BEAS B8 (Monomia haanii) » 5y AA&iE s 33.67-34.58 psu 1 21.7-
28.7°C » (Z)EERERAVAL EAS TEE AT 33.81-34.25 psu fil 26.5-27.5°C » (=)
PREE SRR A A I QL BE A Dt 8 >y 34.32-34.66 psu {1 19.4-23.2°C -

BRSET. « BEREE - PP - mRIFIOEE - BORME - PORME

Biodiversity of Benthic Crabs in the Waters of
Taijiang National Park, Taiwan

Tzu-Chun Chen', Kuo-Shu Chen?, Hsu-Sen Chen?,
Chiee-Young Chen* and Meng-Hsien Chen': > °

'Department of Oceanography, National Sun Yat-sen University; 2Marine Ecology and Conservation
Research Center, National Academy of Marine Research; *Department of Aquaculture, National
Pingtung University of Science and Technology; “Departmentof Marine Environmental Engineering,
National Kaohsiung University of Science and Technology; °Institute of Marine Ecology and
Conservation, National Sun Yat-sen University; ®Corresponding author E-mail:
mhchen@mail.nsysu.edu.tw

ABSTRACT Benthic crabs were collected by beam trawl net onboard Ocean
Researcher III in Taijiang National Park, off southwestern Taiwan, from 2016 to 2019. In
total, 2,051 crabs were obtained, including 19 families 40 genera, 53 identified species
and nine unknown species. Twenty-eight and 47 species were recorded in MEUAT and
MEUA2, respectively, in 2016-2019. The multidimensional scaling analysis revealed a
significant spatial difference, dividing into coastal group at MEUA1 and channel group at
MEUAZ2. The top three dominant species were Xiphonectes hastatoides, Portunus
sanguinolentus, and Monomia argentata in MEUA1, whereas it was Izanami curtispina,
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X hastatoides, and Charybdis bimaculata in MEUA2. Except for the influence of water
depth, the dominant crab species can be divided into three categories according to their
preferred bottom water temperature: (1) Eurythermal X. hastatoides, M. argentata, and
Monmia haanii preferred water salinity and temperature in the range of 33.67-34.58 psu
and 21.7-28.7°C, (2) high stenothermal P. sanguinolentus preferred the range of 33.81-
34.25 psuand 26.5-27.5°C, (3) low stenothermal I. curtispina and C. bimaculata preferred
water salinity and temperature in the range of 34.32-34.66 psu and 19.4-23.2°C.

Keywords: crab assemblage, Xiphonectes hastatoides, Izanami curtispina, optimum

temperature, eurythermal, stenothermal.
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TR EORE E - ERE R
(Brachyuran crabs)fy43 47 FH7K % 6,000 m HY7E
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BEAD SN 2 BT B R A BRI — R E fl &
— (B&— > MEUADFTEILAY C1 ~ C2 /I C3
AuE - PUROBS —REHIE = (OBE =
MEUA2) H7gZ 817K 8 2 R A PE AL R e B
§Y T1 ~ T2 ~ T3 F1 T4 HG (6 1) - MiEEHIE
HETT 16 TR 51 KARRHAR - e
— (BRBKZE 12-7T6m) A 35 LARURHAEZC
HEE = (BREOKZE 93-173m)A 16 KARE
HiAg -

B JT AR LU =R A EC R 2 T
A (HE om - HEELHH 2.5cm) > LU
AR ET AT 30 Jr 88ty - PREENT » [F)20 DA
SR E B BRI KR AT < O
—HYZKERERE 12-76m » AR EIE Ry 20.9-
30.3°C » JEE/KEEEEE Ay 32.5-34.7 psu » [&E
P E KIS HEE] By 208-229 pm s JBE /KR
& 93-167 m > JE/CH HEE fy 18.2-25.1°C > JEK
B IR [y 33.6-34.8 psu > JEHE T{E MK HEEE
Ry 82-341 pm o DL FHHEAE & HIBEHI4E P59 {E
TR R AN RE S (2020) 23 1 Al
*® 2 BRI ERER > 25 HEE R
MoCRER GRHIEfm 1982, = EHFE 1983, #
T 1986, Holthuis and Manning 1990, &=
SSERIEET 1997, Ng 1998, Chan et al. 2000,
Chan 2010, 5B 2012, Ng et al. 2017)#
B TS - AR
& 2016-2019 FFERIE Fofifd o 7 1% > Huang and
Shih (2021)88%210 DNA 52 H 2 S0 % 1
TRERITHTE - Hpor PRk (Xiphonectes
hastatoides) 1 & H & ¥ U @l 7k & X
pseudohastatoides)F1 X. subtitlis (Wong et al.
2010, Nguyen and Ng 2021) - H$R G B2
(Monomia argentata) > 575 M. lucid ¥EPTEE
#8% (Koch and DuriS 2018) L4 K [E] 71 [E] /K
BE (Cycloachelous orbitosinu)aliE C. levigatus
(Koch 202 )ALz Al - By T AT 9S8
TEHY AT RESERR » A 2020 FEFrEREEHVEREIRE
KIETEE - WA A AT Z P RHE R
(& H 5% NMNS-8626-001~NMNS-8626-016)
PRttt 2/ -

44

= s
£¥ F Microsoft Excel 2016 #x & BI/EE

7~ Primer v6.1 & Permanova plus $xasH » @ig; A
SR RV E DL Log (1+X) 4 THEHHA
%3 Bray Curtis similarity B H R [EEAEIAY
FERERE » A1 2 BRI A o i Ay &
B4 M1 (Primer v6.1, Cluster analysis) (Clarke
and Gorley 2006) » I fif 25 HIBEEE TR AH RAT 2R &
BB 8L EryME M - &L ANOSIM
(Analysis of Similarities) i EpFt B 451 2= B Y
BEE M > 153 SIMPER (Similarity Percentages -

species contributions)fi# T2 28 o B¥Y £ HEEfE -

£
&

— ~ BETEAH K

2016-2019 FAE B LRI AR FTET
S1{EHIZ » 445 19 FF 40 J&§ 53 i SR AT 9 T
&t 62 1 < JBE —IRHIEAE 35 ZARERHEA R
T HEHE 28 B - WiE BRI R T
IMRE A 16 AT - 115 47 &&fE
YitE BB SRR R BETHHYARRE (& 2) -

AR 2,051 & - (ERSEEAYATN
&R BT IP el ik
hastatoides) ~ FGRIFCEE (Izanami curtispina) ~
EEPTEE (Charybdis bimaculata) ~ 41 B T-5&

(Portunus sanguinolentus) ~ $R ¢ B & %%

(Xiphonectes

(Monomia argentata) F1;E K BEAEHE (Monomia
haanii) - AEFEECER 62 BEFES - fE/BE —F
E B EREAVEEES 135 (R 1) >
Hrp gl =Mk B sk 868 & - Rl
[CEE 400 & - EEptis 158 & - EIEBE — A
1EA 15 B > JI=fE (R AL EM T 132
ERPBHIZRIE (Matuta victor)36 ERIFREE
Y55 (Hiplyra platycheir)16 4 - (£ — 0]
RIERVEETEA 34 T Hpl=fERA f P A
PEEE (Demania intermedia)22 & -~ |5 E
(Pilumnus spp.)12 EFELFRBE (Pilumnus
murphyi)12 & -

HF 62 BERE (BREE 2 i/ NE gy 9 1)

R AESER O _FEE =+ &5
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1. GBI A B R AT T A B

(s 3] += I (o)) ~1
=] (=] [=] [=] (=] <
1

—
<

Accumulative no. of crab species recorded

- HFEYE e

o C1-C3 Ry/gE— Mk - T1-T4 Rig'E Mk

e

—BE

[=]

15 20

25 30

Hauls

S S —

B35 K 28 1 S JHE
KBNS I BALI TR RET 2 95%F 22 Bt
SEYIANFE 1 S —RIEE A A2 T
LR S SR E - DUSE—BHE
{KFNEE = o I8 — A4 S Rk R A
3Ry 17.3£6.8 ind./10°'m? > EF(IUESAAETE
W7 B 7 T2 @l kB AL 43.4% ~ &1 2 M T8

16.9% ~ $RCEEAERE 10.3% 15 FI 22 BH A (L
50% - JBE AVAASE 1 R 80.3+34.4

ind./10*m? » HCFi PU (B EABERR (R P Ko 6 RGP K
FEAL 36.7% ~ TIERITKE(S 36.1% ~ EEBTEE(S
9.0%HER B BEAL 2.1% (& 1) -

DI 1 Ayl 22 S (B SR A B

15 B O~ S =T

=

2. BB A B E — RO E R B A A L R T A s AR R T SR - U

D16 48 47 T ¢ Rk AT 51 499K 62 FE(H AR R [F] HY )

I3 AT A5 Y P EA R ) Ryt R ALK
EWEE (B 3) LR REE — C1-C3 S
W - KERREE T T1-T4 HNERy e
(ANOSIM * p=0.001 > Global R=0.678) - }/\FE¢
FIZK B BE 7T 7l A 12 @k S R S R 57 (R
B (R 1) FRIFHE - FIERKE - &
PEEFRIAT 2 e TR (R =R 10%LL_EAYRT
PU(ESLEERE  (SIMPER - ZEENEL 58.99%)
(& 2) > BElLEZ A ESEEESERAER
BERYRASEYIIE -

WZE IR EACRHEORE — (20.9-30.3°C
32.5-34.7 psu) AT RI{SHY /KR M1 S8 Bl dh
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F 1. 2016-2019 FETTEFABVSREH T E 27T 22 (ESVERE 2 SIS (ind./10'm?) FoAHE
W H45rEE (Relative abundance of species, RA %) - C1-C3 A& THF AEEEESE— @ e
E— (MEUA D)HIEE - TI-T4 BETEZE ABREEEHIE " - fGfEE — (MEUA 2)HIEs

W% — (MEUA1) Y~ (MEUA 2) Total
Species X4 Cl C2 C3 MeanSDRA% T1 T2 T3 T4 Mean SD RA%Mean SD RA%
i AN
Xiphonectes TR 5 73133 7.5 5.6 4341152 05 28.9 57.5 36.1 19.8 42.4 37.1
hastatoides *
Izanami curtispina %G il (7 (G 0.1 0.0 00 0.1 1.1 23.449543.9 29.522.0 36.7 16.8 22.1 31.6
Charybdis PR
bimaculata R 04 0.1 03 08 39 23813 72 111 90 42 87 7.9
i 261512 BE frefam
Monomia SROCHMIE | © 50 09 18 11103 02 02 13 25 11 11 13 14 11 26
argentata *
Portunus
ARy
sanguinolentus 4IEMTE 26 50 1.2 29 19 169 13 19 24
Monomia haanii JECEMEEE 0.7 1.3 0.7 0.7 38 05 54 08 1.7 25 21 12 19 23

Lupocycloporus & FIRIRFL 0.2

gracilimanus ¢ 0.2 01 01 07 52 13 26 16 08 20 15
Demania "
TR T fE
ntermedia rh AR T 0.2 47 12 23 15 07 18 13
Lupocyclus s sz
inaequalis ANEIRT & 0.1 04 01 02 08 1.3 04 28 11 13 14 07 10 1.3
Phli'r?g%g’:s EREW#® 01 22 08 12 44 12 03 06 04 05 09 09
Pilumnus spp. BRI 0.4 26 07 1.3 09 04 10 08
Phﬁy'iﬂ?)'(pus S 0.2 01 01 05 02 24 06 12 08 04 09 07
Matuta victor fsFIZ2HA%% 15 05 0.6 0.9 0.6 5.0 04 0.6 0.7
Hiplyra platycheir &Z5Ff5% 0.1 02 2.1 0.8 1.1 45 0.3 08 0.6
Pilumnus murphyi B[ EHI/%Z 2.2 05 1.1 07 03 08 0.6
Tokoyo eburnea 2 oF i tHA% 0.4 18 05 09 07 03 0.7 06
Charybdis .
variegata pugeels 20 05 1.0 06 03 08 05
Demania sp. (DT 20 05 1.0 06 03 08 05
Sakaija japonica [ AR 1.8 04 09 06 03 07 05

Lissoporcellana PUEEAIFE

quadrilobata 2 1.7 04 08 05 02 06 05

Charybdis feriatus $#BFiE 0.2 02 05 03 02 2.0 04 01 02 01 02 02 04
L'ig?;ﬁg‘:tis RE 13 03 07 04 02 05 04
Other HAth 0.7 12 1.6 1.2 05 6.7 1.6 40 0.4 6.6 3.2 2.7 39 23 22 43
Total Gzt 9.819.123.1 17.3 6.8 100 129.555.358.0 78.2 80.3 34.4 100 53.3 41.7 100
Number of SpeciesfaEJEE 17 18 14 28 12 21 5 29 47 62
Hauls AR 15 15 5 5 5 2 4 51

*ffzE 1 ARFHHY Xiphonectes hastatoides TR KEE » RIEETRE X. pseudohastatoides 1BRF T HIKE X.
subtitlis; Monomia argentata $RYCEEAEREE » BIREEIIE M. lucid VEPLEEAEE

EHEOEE — (18.2-25.1°C » 33.6-34.8 psu) fy  EEAREE) AR BERERABUEEDR &B R H

K BAEBE —WEEA/ACRE S - BEEE  REEERE - 5 50% (Q1-Q3 [H)HY 5 h &
HITETE « AR ITRT N ESAEERERRIE EFHYE 7301 s 33.67-34.58 psu i1 21.7-28.7°C » B ]
Jeg 7K A B & VU 43 i B 5 M 0 DA & 5 RICEE R pHIm A R A SRR ERIE
(& 4HEHR > SRETFEGIVE (TERE  CREHRERZ  BEERERE X592 50
X. pseudohastatoides {2 ¥ & @l ik B& F1 X. ) B S8 B DR [ o3 Al Ry 33.81-34.25 psu Al
subtitlis)~ $EOCEM SR (ATREELIE M. lucid ¥EBE  26.5-27.5°C » H i i fo B 2 i [ B Iy
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O Spring
@ Summer
A Autumn
A Winter

[ERANC EUNENE a2 v SEOE 2 S

Transform: Log(X+1)
Resemblance: S17 Bray Cul

rtis similarity

0 20

| |

T T
40 60

Similarity

80

@ T2-1707
A T3-1701
A\ T4-1809b;
@ T3-1707
A 121701
@ T2-1807
@ T2-1607
A T1-1910
@ T4-1707
O T2-1704
A T4-18093
O T4-1804
A T1-1809
A c2-1911
A c2-1910
A c1-1910
O €3-1905
A C3-1809
@ C3-1807
@ T1-1607
A c21712
O c2-1604
A T1-1701
A T1-1712
A C11712
@ C1-1607
A c2-1701
O C1-1905H)
A c1-1809
A C1-1701
O c1-1604
O C2-1905
O C1-19054)
@ C1-1807
@ C2-1807
O c2-1804
O C2-1605
O C1-1605
A c2-1709
A C2-1609
O c3-1804
O C1-1804
A ci1911
A €3-1910
@ C2-1707
@ C1-1707
A c2-1809
A c1-1609
@ C2-1607

Channel Group

Coastal Group

100

3. AL A BRI Z SRR O TR E

% 2.2016-2019 S 5TES N B REIR R ) - EYfEAH pl FEER

HE— THE
X4 Species SR S R SEHEMEEM: EHRE%  EEEEIE%
=l faz
FURIFIEE 0.02 2.32 22.25 24.27 24.27
Izanami curtispina
TRl
Xiphonectes hastatoides 1.06 0.82 11.81 12.87 37.14
EEPT
=
Charybis bimaculata 0.03 1.09 10.71 11.68 48.82
2T B AR
LM T2 1.00 0.00 9.32 10.17 58.99

Portunus sanguinolentus

*ffzE © ARFHHY Xiphonectes hastatoides T4 5E » R]REEFE X. pseudohastatoides 77

subtitlis

= (B R O B R B (> Hof
I PRELE K B EEAR DL - S B At
VU BRI Ry RN P ER 2 e B ey PR

=

50%HYE/E

FOBEEH O S =+ BE W

N
2
7 3R

[7KEERT X.

i [ R LA U Ry - JE PR B A >
B

i /L

& 7 71 By 34.32-34.66 psu FI

19.4-23.2°C ([ 4) -
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B0 7 i1 e
& 29t
us5 + D
C gt
= <
R ﬁ 25 |
2 £
£335 1 323 I
5+
» F21t
30 +
19 4
32.5 " ; T 'l T T 17 T T T T T T

Xhas Marg Mhaa Psan Cbim Icur Xhas Marg Mhaa Psan Cbim Icur

4. BVLEZ AN BT S ES R R RERD R ST a5 e - SEARH T 2 LRF
Beig/ME ~ SEE—PUS I8 Q1 ~ thArE ~ SE=DU5r 18 Q3 Flfx A ME - Xhas=Xiphonectes hastatoides
I Gl ik B *, Marg=Monomia argentata $5 ¢ BE 1L #E *, Mhaa=Monomia haanii JE [K B8 4% B%

Psan=Portunus sanguinolentus 41 21T %%, Cbim=Charybdis bimaculate E£¥F 5, Icur=Izanami
curtispina FHRIFECEE o *[ff 5 ARE AV X hastatoides 151K » RIRERLEE X. pseudohastatoides
A FRIKEER] X, subtitlis - M. argentata $RCEEMAEE > BIHEETE M. lucid VEPLEMEE

BVLER A RBISAARH IR -
WRBEAYEE — 2 EE RGO 2R
& ([ 2) 1% 35 U T HECHRT] 28 f& > KoK
2% 5 o B AR FE Y 1] BE M8 /)N (Moreno and
Halffter 2001, Ugland et al. 2003) - [Z#R » JB%&
Tl B RS AR 0 1E 16 X
TEECHRE] 47 TR - RACEA TR T
PEBERE o FELAN 0 JBE THVAESEE SR (803
ind./10*m?) JREH B VB — (17.3 ind./10*m?)
=A% (F 1) 2T _AVEEERE
RO E — =BT -

WRHE ATERERY BERES 13 i - (HIE
THSE 34 BRI EIEE 8
[z e — A RABR R /KE S E —
HISTE (& 3) o BE BRI - HENIETAE
BURE " HRBE S ENDREREARM - B8
ZJEE TPERIARAE 82-341 pm - BHEE — 208-
229 pm MYHEEE R (BREIE S 2020) » $2(E5
U AHAYJE R AY - PhAE IR B[R A Y
MR (REES 2020)FI85 (FBREHRE
2021)EAHEIHVES - [FiE EBRE R ER

48

P8l R B S -

ENTA SRR Tt S RS VAN /N = s e =
R BB I 5 A VR A AL R T
BRI RIS B K R T
HLEE (Tokoyo eburnea)fIE5t s - 1E)15F08
E—m B EAL R T - AR R
T (B ARAE/KZE 80 m DURAT Y E
TEBEF /K 93-167 m YRS —IBERIEE R BR
Jé > 81 Lai ef al. (1997){E =& 15 m DL -
Chou et al. (1999)1F =& P4 TR/ /K% 2-260 m
F1 Hsueh et al. (2006){F 28 18558 7K % 10-
130 m JEEW AR E SR E LS R A - BT
ORI (<70 m)ESTHAT B AL 1% - AR
BENEZETIEE > (H Wang et al. Q017 {FEE
ROEER AR A (fF3E7K% 200-500 m)AH &
AT Bt TEERI R 2L EH5%E - ZA1M > Chou et al.
(1999)F1 Hsueh et al. (2006)195F5% » FE77KI5K
(130-260 m) B AR ERIEAL 2t 745 ~ 5 FIER IR
MERZETIEE  BARHIE4EE K Wang et al.
(2017)PEFE S B a8 (100-600 m)AYERBESS
RABIE > B ARBEIEIG BRI A AT 2
TENRETIEE R 3) B4 BN TESE
BEAE 10-30 m (YR EIEE 2 H M H B

R AESER O _FEE =+ &5
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3. W5 2016-2019 SEAEET TR ABEIEE MU (12-76m)REE _HuE (93-173m) Z ik
BRI B e HR I S BN S2 08 R 1B Vg SR AT 5k 2 B TR L - R R TR B R ST SE R P RS
ZETER - BERSEUS R ITTUK R EERS 2  E AR S R E

ABEFE  Chouetal. Hsuehetal. Laietal. Wangetal.

2021 1999 2006 1997 2017
. 3z A 12- 93- 2- 200- 200- 100-
Family Bl Scientific name SalvgA 76m 173m 40m 260m 10-70m 130m  <15m 500m 600m
Brachyura &R
Calappidae  EBUHEER| Calappalophos  &iTé8pEE 3 7 6 7 4
Calappa - v
philargius HIEEEE 4 53 228
Calappa spp. AETEEE 9
Corystidae ~ Z5% %}  Jonas choprai I 5
Dorippidae  B#/\EEF| Dorippe B v
quadridens PO A2 2 %5
Heikeopsis N v v
japonica HASPRE 6 15 138 1
Paradorippe SERIEERR
4 2 v
granulata R
Dromiidae #AEF}  Conchoecetes S N v
artificiosus FraER !
Epialtidae  EA#I¥REE Doclea canalifera HIA%EE 1 1 17 102 v v
R Hyastenus e - v
diacanthus S L 2 15 1
Hyastenus sp. B 3

Phalangipus ] S R A v
hystrix MRREE 4 10 27
Phalangipus < fzz
longipes R Rl 14 5 8
Goneplacidae FFIEERL Carcinoplax sp.  [EE%E 5
Homolidae  ATE%&F} Homola orientalis 5275 A faif% 3 v 4
Inachidae RFHEER} Achaeus sp. BRI 1
Cyrtomaia o = v v
murrayi B e 1
Latreilliidae  ¥KZ%EF) Latreilliavalida — 5&rtikfE 1 v v
Leucosiidae  E#EF}  Arcaniaelongata EJFIEFLEE 1 1 v
Arcania R
v v
undecimspinosa %% 2 2
Hiplyra platycheir £ZE5% 16 13 373 v v
Myra fugax BITREE 1 v
Tokoyo eburnea 52 &t 10 8 v v
Majidae EEER] Leptomithrax _— 2 v
edwardsii LA 2
Sakaija japonica  H Z<#ik g 8 v
Matutidae ~ ZZHABEFL 1zanami curtispina JGHIFHERSE 1 399 1 2 1 4
Matuta victor IEFIZREEE 36 v
Pilumnidae  EHEERl Harrovia elegans 54 f57E 1
Pilumnus murphyi 555 )& 12
Pilumnus spp. EHIEE 12
Polybiidae 2 FERER] Liocarcinus T v
corrugatus BB AR 6
Portunidae #&18F} Charybdis B 1 445 17 v
anisodon FREE
Charybdis RIS v v v
bimaculata T 2 156 622 6,727
Charybdis feriatus $BTisE 1 2 21 47 1 v v
Charybdis Jeo =t v
granulata Ak 1 2 2 54
M x\a pia -g
Charybdis hellerii gf&h(ﬁu 1 15 8 v
Charybdis el 1 1

hongkongensis

g
S
D
bl
i
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() & 3. AL 2016-2019 FAEGTERARIGE ML (12-76m)RIEE —HIuE (93-173m)
LRI i s AR BN 28 58 BICUMAC ok 2 BE T E LR - WG R SRR B S5 T SE
ek G 2R RERREBZREIITUKERE SRR G AR AR B E

A%, Chouetal. Hsuehetal. Laietal. Wangetal.

2021 1999 2006 1997 2017
. 25 . 12- 93- 2- 200- 200- 100-
Family Bl Scientific name F 4 76m 173m 4om 260m 10-70m 130m  <15m oo oo
Charybdis miles 12 1 2 2 v v
Charybdis natator ki 1 10 81 v 4
Charybdis = v
sagamiensis TR 2
Charybdis sp. L) 1
; e £ i (SR S
Charybdis ﬁg‘éh(&@ P 23 v v
variegata 1)
Cycloachelous  [EIIEIZKH
o 2 1 v
orbitosinus fagx
a5 R
Lupocycloporus HFIRERTL 6 29 3 516 1 v
gracilimanus %%
Lupocyclus s 2 v
inaequalis IR 8 21 39
Monomia \ B ke gk v v
argentata SOCEMRE 79 14 152 650 2
Monomia haanii  JEKFMEE 32 18 37 316 2
Pofig?lhtha'mus BT R 1 101 3 v v
Portunus sk — g v
pelagicus HEkTE 6 108 373
Portunus —
4T B ke AR v v
sanguinolentus ALEETH 132 118 1,210
Scylla serrata PEsx A 1 2 v v
X'ﬂgcs’?:g%ses TR 225 643 2,275 13,081 v v
Trapeziidae  FEFZEEFRL Quadrella sp. VU5 2 1
Xanthidae %Rl  Calvactaea tumida HEFETSHEEE 1
Demania "
TR s A
intermedia s it 22
Demania sp. TR RE 9
Paraxanthodes 1 v
obtusidens
Pseudactea Hi A R A 1
corallina iz
Xanthidae FRRER} 6
A AT [ fi
Number of other HoAth g R 24 5 31 8 29 62 50
species T
Numberof total (BRI 0 45 46 5 59 19 a4 95 62
species fEEL

Total individuals 4% {Es%; 601 1,450 3,746 12 19,271 6,958 - - -

Anomurans R
Albuneidae & ZH#F} Albunea groeningi 55 K& 4% 2
Porcellanidae Z#EF}  Lissoporcellana  PUEESEIEZE

quadrilobata % 5

Petrolisthes -
militaris SrEEE 6

*iEE © AFFREY Cycloachelous orbitosinus [EI5NEI/K1HEE - TIHERFE C. levigatus; Monomia argentata $RY%EE
M > TTRERLTE M. lucid VEBLEEMIEE | Xiphonectes hastatoides 27 T4k 8 » TIHEELFE X. pseudohastatoides i
FICRIKERNT X. subtitlis

(Sumpton er al. 1989) - LI HHEEEFEHEEEE  Wang er al. 2017)EZEHIEE 100 m DUFEAY

EEEIR  Ryor AT E/KZE 100 m DUZEHTEERE - LTRSS (R 3) SRS AR
TJRE Hsueh et al. (2006)47K7%€ 130 m HIUEFT  JBHEE —MIERF2OBIEE A 00 (=

50 R AESER O _FEE =+ &5



T R E BRI E — e 0 B AE
Hsueh et al. (2006)AJEHZARAFEAHIE] » PRI HEH]
TRt IR BRI EETE (R 3) -
TG B (BB EETE T T Rl K& (FTRE
& X pseudohastatoides A TRIKEEF] X.
subtitlis) » [&)Z 3 ATAE BB VEELI /K ZE 10-
130 m IZ5E (Hsueh et al. 2006, [HZEFE 2010)>
BRI 5 5 W e o A A 8 B4 SR O B AR R
(FIREEH M. lucida WEDEEMEE)NIER M
BEIYARAE 10-180 m /KA E R - H[F)/&

T R O B T (E AL B M TR v D P RS
FolE e - VR KR (B

RGP ECBE A EE B B T AR AE /K2R 90 m DU
FYRREEIREORBERE (8] 4) - Hsueh et al. (2006)
NG B AR K I S P L W e 4 {EL G fieas B
PR R BRI AR RO ARITREEX
Sl 25 I A A B A 22 B VR o A R L AR B Y
BRI

78 B T 5 N B R SRR R o B R
TR R ~ Pt AL 2tk T8 - R R
HY /KO E#EE HPREIE F (2020) AHYEESR
SHIEE — C1-C3 HIISFHERACR S 26.4-
27.2°C» fEAEZEAT 1.2-2.5°C > J§& . T1-T4 |l
VAR IE /KR By 19.0-22.1 °C» fEAEFEAE 0.4-
1.3 °C » 2HUFE BRI E/KOm f AR =
B E — Ry(EAZE - B E B R
BB T2 — HARVHEGEREHR Iy
BEIE H A1) ~ ZRE0 RAERIHY AR - AN BB —
FEE e 8 T {E R Ha E Y 722 5% ]
RE/E R B R R RN — -

HRHAGER - BRI A EVERHI AR -

Me R - EE —HYEHE 90m K
PRAVERIS A 2R - (ES R AR
AL - Rl AR B A S
MRS - [EEARAIEADIE - LUEA
BE W AT > AT {E = EPHF (Hsueh ef al.
2006, [FZH 2010HI1E - AHFRRRBE
LB N B EE AR R B RS B ERY
FH B I TG R R R TR K G A
MRIpRE R HEE 2 H -

=]

R AESER O R =+ a5

[ERANC EUNENE a2 v SEOE 2 S

R

AWHFRSENBH B R E G TR A
EHEREVIITETELE ML) (GRB 4% -
PG10PG10PG10 801 -0040 ) [BH{f} & &I T EI%
NEZ kS EE M) (MOST108-2621-
M-110-003; MOST109-2621-M-110-002; MOST
110-2621-M-110-001; MOST111-2621-M-110-
002) - EHT IS 2 BREE TRV BB =R
= - HEE#EAZ B EFERRER > (4
R EREE -

5[ FSTRR
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