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AEFERR LA R KRBERF FEfOP A TEY W~
BB E - EEFIHMFRARDF GiAka R S LB kd L2
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United
‘ _ : Stat:/c\tlantqc v China Japan
& Ocean " India L+ Taiwan

Pacific Philippines
' Ocean 4 0

- - Indonesia
Horseshoe crab species ‘
L. polyphemus a=D Indian
+ Ocean/

T. tridentatus
T. gigas
C. rotundicauda

B2 3% Flef 5> 82 ¥ 2fas R (FEPp Morton and
Lee, 2011)




B3 w467 heh A (5§ ERDG, 1995)



Male Female

Female
Bl S wFerppFepiisgeni 2 (PP Ainietal., 2020)
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1I3FFSHE 4B TR 14 & FEEIS=mE > > v

PR FhE SRR TH - ha T WA HF X YTIE20 5 25 #

2_ % (Tanacredi et al., 2009) °

Horseshoe crab
life cycle

Developing
embryos

American (1-2 mm)
Asian (2-4 mm)

American (3 mm)
Asian (4-7 mm)

Juveniles
(instars 2-18)

B8 ¥4 &ik# (#P-p Morton and Lee, 2011)

Area between =
spring high tide Intertidal zone | Open sea g'\"eﬁ?’ e
and neap tide

Mo zwmEEF LM (EPFHE)
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FEZRENLM LT HERIR L Ld WHEPHZ TR
BB g AR RE AL RS AR G F
Bk #tds (sandy mudflaus) - 2 - L K E G T E 0 B2 5 E 4
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Bk S PURITHEF T AR A 0 B R n s RGOSR AR
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Wil s eh EREHEEHRBL )L oA EL &L L pF=
WE 4 adk s BT+ AEPHIF BREE S FbR S 2
% § § - 38 B4 7% (Laurieetal., 2019 5 4 » 2020) o &7 & B = ¢k
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HUASFAMGTE U A EY AR RS RE E NP s Y
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FFFHFHERA O RP EREIN EA X REZRE R RSB
Boo 2 BT AR IR DR FIF S R RO L A B RS B Y
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Tanacredi et al., 2009;
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66% > = ¥RF cifg e g 181 22006 & 3 2010

B R RERIE - R g H R
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RAFFFEAENY AR B ACE 3
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+ 2017 ; Laurie et
al.,, 2019 ; £ » 2019
2020 5 5L E R
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3B} NI 2022 E04 G

FEAZ AP PFERE 2 RE DA THZ 4 ¥
Hebe IR o

7 2022) HILLRK L A F - A B .
5% BRbd AL F 2 BN | 1980 & R 5 §EPZ T RHOT o L | BAFH U ERIFFEAE B ARFELEL A

(Shin et al., 2009 ;
Morton et al., 2011 ;

% o

T17 1990 # gm0 @ G FRA el g RN I
ZoRkABPRY P fad &g & 2002-2009

Rk Ao PERES EEIL 2 )4
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Kwan et al., 2016 ;
Laurie et al., 2019 ;

E T LT 4 8 o {45 2012 &4 2014

EOfEFRAT RGBT AT

4 » 2020) AR B A ) A A drehfa T EM
ToMEshfa FAREECY 0 & 7 M E e B R
B35 o B IS % T i R o
Py 1980 & 2 % Ad%d jni% > 3 | 3 1990-2007 & ¥ » A% G ez WE BB oA F | X ¢ LA G e A g 1999 £ 12 kil BB K

(Laurie et al., 2019)
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e
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5

BT E T 50% ;g,\;&;;;;}?“;}gg‘f %7 20% o
2007 & = & F hAxs TR 5 B (VO)F 4

RS EER Z FRF) 0 SR B 2
A AR kKo B H A R K SUPRFEF G B E N5 o 2 ¥k
Faodksa {- BL27RENTR  BRFHELE
P Wt FFEEEZ RO R T
BREAR%BHE T o

_}z w3
ek

£
(Laurie et al., 2019)

WSRO OB R A
(Sulu Sea)

52000 £ 2 WS L ER s Z RE iR E
T 02001 £ 402002 E A A AT AT Y
bivg bR RE G o

d At EE ERITA TP F) g A i;ﬁ;éiﬁﬁ;;:ﬁ%;%@,
Pl b pBaE R R RS P R B

E%d I

(Mohamad et al., 2019;

Laurie et al., 2019)
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23 A= RELAFRR

Tz i BR R L A RGBT LA AR
2@ AR P W R A #e %4 5 (Hsieh & Chen, 2009 ; ® 10) -
EEAFRFERR AL APTA R P ERFH RS
Z g e ;Lﬁr’ﬁpf'; cPEZL L P "‘,f”l AR Lo R R{cdiL B
RBF G FEATBHMATEFE S A FTHEPREREPR T R
AT R L G AR AR RE(AEL R AN ET S
2022) o A FAnd 0 B 1960 E kst SR G P A 0 2
SRR AATES RERAERIEFDEME Y TG FAphA E

+ A% 4% (Hsieh & Chen, 2015) -

E 118° 119° 120° 121° 122° E 118* 119 120° 121" 122°
N T T aé’;;" — T # " - T ,'3 gL —
SRBELENAT . . H
» ? 4 "2
»°F “ 1 2°pF 7 ~
A ¥4 ‘ \,weﬁ”i: 45
§?%‘ X§Lu 7\"‘«“ \%’? o g ,,/\"\(2
2 4 iangshan 7 o7y =} i ALY
e X " & &
't% 5 A jf' ! / <P 54/ ’
% Kinmen Island p S 1 i /
“T by’ Penghu Islands _,«'/’y ,7> ] - L;*,? 1& 7?"’ /
RSEARTEAREE R % B / y Sl
RBEENLERE a1 /S ok /
B« RR14TF5RE— EE <4 N
B ’\ // ° ‘:\\ // *
% ) Y|
2} & = 4 a'r W
o s .

........ 3 B A4 4B
A BRIELR
* TF#1%E (viable population) (8 - 2015)
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4 ELEMRFETL

=L
F

RELLAPMA G

¥ E KRR KRR REFERER A¥PH & T RAR
(°C) (PPT) (°C) (& =%/m¥)
T 2013 23.5~30.5 25.6~31.6 - - FhFR2E
2015 14.6~32.8 25.1~34.4 - 7.49~8.62 0
& 2013 26.7~33.5 27.3~31.3 - - $AFR210 8
2015 15.0~31.7 25.5~33.9 - 7.83~8.39 0.18
2017 25.6~40.3 34.3~36.2 24.4~35.3 7.80~8.41 0.37
2019 25.9~36.6 34.2~38.3 23.4~34.7 7.55~8.33 0.27
2020 16.6~32.8 31.4~35.5 14.6~31.5 7.43~8.22 0.02
EAND 2013 26.3~36.2 28.4~33.3 - - 0
% 2013 21.6~32.1 24.1~30.1 - - 0.01
2015 14.7~32.0 25.6~33.9 - 8.05~8.23 0
% b 2013 25.6~31.9 27.1~29.7 - - $aHEM16 8
2015 17.6~31.9 25.3~33.5 - 8.00~8.33 0
2017 24.2~37.6 31.7~36.2 23.9~33.3 7.40~8.20 0
2019 17.7~31.3 31.0~34.3 18.6~30.8 7.19~7.95 0
AL o 2013 26.7~31.6 18.4~29.4 - - 3§ AFR305 8
2015 23.8~32.8 25.3~34.2 - 7.48~8.37 0.75
2017 23.6~37.6 31.1~36.0 23.4~30.9 7.20~8.08 0.07
2019 13.4~34.8 32.8~36.7 14.8~30.5 7.20~8.03 0.07
R 2013 26.3~30.8 25.9~32.2 - - FaxERT0 L
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2015 14.5~31.1 24.5~33.1 - 7.80~8.61 1.22
2017 25.6~39.7 33.5~39 23.2~-35 7.88~8.10 0.16
2019 25.3~36.9 31.5~40.7 23.4~33.8 7.59~8.16 0.34
2020 15.7~31.4 27.3~39.9 14.5~28.9 7.60~8.760 0.01
LT 2013 23.3~30.6 25.2~32.3 - - 0
2015 14.7~32.8 24.3~32.5 - 7.69~8.30 0
e 2017 28.8~39.0 26.9~33.4 24.5~34.7 8.00~8.10 0.11
2019 22.7~35.6 29.1~34.2 19.1~31.2 7.64~8.00 0.19
2020 16.6~32.7 29.8~36.8 14.9~32.2 6.92~8.73 0.08
AR 2013 19.8~32.0 26.5~32.0 - - FTH#FEMS6 &
2015 20.9~30.0 18.4~33.0 - 8.24~8.65 2.02
2017 24.0~36.9 30.4~34.9 22.6~34 7.21~7.55 0.11
2019 31.2~35.3 18.9~33.5 17.8~30.4 7.64~8.39 0.08
2020 15.0~34.9 30.5~34.6 12.4~32.8 7.83~8.52 0.02
Y R 2013 20.0~36.6 25.7~30.6 - - Tazm112 8
2015 20.2~31.4 17.0~33.8 - 7.97~8.76 1.56
2017 27.7~39.6 29.0~34.1 25.4~37.7 7.91~8.26 0.05
2019 20.1~36.9 30.8~34.8 19.7~34.1 7.72~8.87 0.01
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AR 7 %% Huangetal (2021)2 ddkE B B R T A 473 2 > 1 iR

EFARRF IR FRER AT RALT LB Pl B ET

24



ZF HHEaEE
31 # 2%
AERNHRELSTRATRR 2 EH B RFFPFY I T B
O AABTETFMTHETFTR)ES P FF 2550 M
RERFELTAA - NFPRZAER AL E TARMZ 60
BL(E B ¥ A u2 B 30@ e > FAtAE B2 e FRB > 123
PREFRERCEADE  FFI B ARBLEFRAE DA
fegkimR " S 4w st = &R (GPS)ie /s iw A B HR(WGS84) > 4r 2
59557 o
AETHEZFG)ANFTEA LK ~fAF MR E
FEDENSD AR EA R E LT B S G B R g
312032+ BE L ET RN A LPFF F R T LR B
FrHRG31 ~ G327 g B HRE LR REHG2T GBI A E®
BORRFFHEETEEFFL FAAFEG23 -G24H I ¥ =
FA)RMPEANA X APRPATAIIAGRIEERS B2 R
A T PR RS FRL O RTHRERE S B 56
B TR 0 &P G25 ~ G26 ~ G29 ~ G30E 4/ 4R 2
ARGl 2FFORFRAINEA RS s BT FT R

BI2BBA A RE > A P B F 535601 A 4k 2H(R]12-16) -



%25 AR F 2 HhRE Bk gt

B RS ¥-% - % $=2%/%2 3%
f;: ¥R ER ¥R &R ¥R &R
Jo1 N24°25'38.3" | E118°18'22.6" | N24°25'38.3" E118°18'22.6" N24°25'38.3" E118°18'22.6"
Jo2 N24°25'41.1" | E118°1824.6" | N24°25'41.1" E118°18'24.6" N24°25'41.1" E118°18'24.6"
Jo3 N24°25'43.3" | E118°1826.2" | N24°25'43.3" E118°1826.2" N24°25'43.3" E118°18'26.2"
Jo4 N24°25'39.1" | E118°18'06.2" | N24°25'39.1" E118°18'06.2" N24°25'39.1" E118°18'06.2"
JOs N24°25'37.4" | E118°18'16.0" | N24°25'37.4" E118°18'16.0" N24°25'37.4" E118°18'16.0"
# | J06 N24°25'40.1" | E118°18'18.0" | N24°25'40.1" E118°18'18.0" N24°25'40.1" E118°18'18.0"
# |J07 N24°25'43.1" | E118°18'20.2" | N24°25'43.1" E118°1820.2" N24°25'43.1" E118°18'20.2"
g | JO8 N24°25'45.7" | E118°18'22.3" | N24°25'45.7" E118°18'22.3" N24°25'45.7" E118°18'22.3"
I [Jo9 N24°25'48.2" | E118°1824.1" | N24°25'48.2" E118°1824.1" N24°25'48.2" E118°18'24.1"
& | J10 N24°25'51.7" | E118°1827.1" | N24°25'51.7" E118°1827.1" N24°25'51.7" E118°1827.1"
¥ |1 N24°25'54.5" | E118°18'29.0" | N24°25'54.5" E118°18'29.0" N24°25'54.5" E118°18'29.0"
12 N24°25'57.6" | E118°18'31.2" | N24°25'57.6" E118°18'31.2" N24°25'57.6" E118°18'31.2"
J13 N24°25'39.1" | E118°18'11.8" | N24°25'39.1" E118°18'11.8" N24°25'39.1" E118°18'11.8"
J14 N24°25'42.0" | E118°18'14.0" | N24°25'42.0" E118°18'14.0" N24°25'42.0" E118°18'14.0"
J15 N24°25'44.9" | E118°18'16.3" | N24°25'44.9" E118°18'16.3" N24°25'44.9" E118°18'16.3"
J16 N24°25'47.4" | E118°18'18.3" | N24°25'47.4" E118°18'18.3" N24°25'47.4" E118°18'18.3"
J17 N24°25'50.1" | E118°18'20.5" | N24°25'50.1" E118°18'20.5" N24°25'50.1" E118°18'20.5"
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J18 N24°25'53.7" | E118°18"23.5" N24°25'53.7" E118°18723.5" N24°25'53.7" E118°1823.5"
J19 N24°25'56.1" | E118°18"25.3" N24°25'56.1" E118°18725.3" N24°25'56.1" E118°1825.3"
J20 N24°25'58.6" | E118°1827.4" N24°25'58.6" E118°18"27.4" N24°25'58.6" E118°18"27.4"
J21 N24°25'41.1" | E118°18'07.7" N24°25'41.1" E118°18'07.7" N24°25'41.1" E118°18'07.7"
J22 N24°25'44.2" | E118°18'10.4" N24°25'44.2" E118°18'10.4" N24°25'44.2" E118°18'10.4"
J23 N24°25'47.4" | E118°18'12.7" N24°25'47.4" E118°18'12.7" N24°25'47.4" E118°18'12.7"
J24 N24°25'49.9" | E118°18'15.0" N24°25'49.9" E118°18'15.0" N24°25'49.9" E118°18'15.0"
J25 N24°25'52.3" | E118°18'17.1" N24°25'52.3" E118°18'17.1" N24°25'52.3" E118°18'17.1"
J26 N24°25'56.6" | E118°1820.0" N24°25'56.6" E118°1820.0" N24°25'56.6" E118°1820.0"
J27 N24°25'58.1" | E118°18"21.8" N24°25'58.1" E118°18721.8" N24°25'58.1" E118°1821.8"
J28 N24°26'00.1" | E118°1823.1" N24°26'00.1" E118°18723.1" N24°26'00.1" E118°1823.1"
J29 N24°25'52.4" | E118°18'I1.1" N24°25'52.4" E118°18'11.1" N24°25'52.4" E118°18'11.1"
J30 N24°25'57.5" | E118°18'16.4" N24°25'57.5" E118°18'16.4" N24°25'57.5" E118°18'16.4"
J31* N24°25'44.6" E118°18'03.0" N24°25'44.6" E118°18'03.0"
J32* N24°25'48.5" E118°18'04.3" N24°25'48.5" E118°18'04.3"
+ | GOl N24°28'28.6" | E118°17'15.4" N24°28'28.6" E118°17'15.4" N24°28'28.6" E118°17'15.4"
P | GO2 N24°28'38.2" | E118°17'15.4" N24°28'38.2" E118°17'15.4" N24°28'38.2" E118°17'15.4"
B | GO3 N24°28'51.4" | E118°17'15.3" N24°28'51.4" E118°17'15.3" N24°28'51.4" E118°17'15.3"
£ | G04* N24°29'03.8" | E118°17'59.0" N24°29'03.2" E118°18'00.5" N24°29'03.2" E118°18'00.5"
% | GO5 N24°28'38.1" | E118°17'28.9" N24°28'38.1" E118°1728.9" N24°28'38.1" E118°1728.9"
¥ | G06 N24°28'51.3" | E118°17"28.9" N24°28'51.3" E118°1728.9" N24°28'51.3" E118°1728.9"
¥ | GO7 N24°29'03.7" | E118°17"29.1" N24°29'03.7" E118°1729.1" N24°29'03.7" E118°1729.1"
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GO8 N24°29'07.1" | E118°1726.4" N24°29'07.1" E118°1726.4" N24°29'07.1" E118°1726.4"
GO09 N24°29'11.8" E118°17'57.6" N24°29'11.8" E118°17'57.6" N24°29'11.8" E118°17'57.6"
GI10 N24°28'52.1" | E118°17'48.0" N24°28'52.1" E118°17'48.0" N24°28'52.1" E118°17'48.0"
Gll N24°29'03.7" | E118°17'46.3" N24°29'03.7" E118°17'46.3" N24°29'03.7" E118°17'46.3"
Gl2 N24°29'12.9" | E118°17'47.2" N24°29'12.9" E118°17'47.2" N24°29'12.9" E118°17'47.2"
GI13 N24°29'16.6" | E118°17'52.4" N24°29'16.6" E118°17'52.4" N24°29'16.6" E118°17'52.4"
Gl4 N24°29'13.1" | E118°18'16.4" N24°29'13.1" E118°18'16.4" N24°29'13.1" E118°18'16.4"
GI15 N24°29'23.0" | E118°18'16.8" N24°2923.0" E118°18'16.8" N24°2923.0" E118°18'16.8"
Gleé N24°29'29.9" | E118°18'16.6" N24°29'29.9" E118°18'16.6" N24°29'29.9" E118°18'16.6"
G17 N24°29'15.1" | E118°18"25.6" N24°29'15.1" E118°1825.6" N24°29'15.1" E118°1825.6"
G18 N24°29'23.5" | E118°18"26.1" N24°29'23.5" E118°1826.1" N24°29'23.5" E118°1826.1"
G19 N24°29'30.8" | E118°1822.9" N24°29'30.8" E118°18722.9" N24°29'30.8" E118°1822.9"
G20 N24°29'15.7" | E118°1829.9" N24°29'15.7" E118°1829.9" N24°29'15.7" E118°1829.9"
G21 N24°2923.6" | E118°18'30.9" N24°29'23.6" E118°18'30.9" N24°29'23.6" E118°18'30.9"
G22 N24°29'30.2" | E118°1825.7" N24°29'30.2" E118°18"25.7" N24°29'30.2" E118°18"25.7"
G23* N24°29'25.5" | E118°18'40.9" N24°29'18.9" E118°18'35.5" N24°29'18.9" E118°18'35.5"
G24* N24°2924.1" | E118°18'46.2" N24°29'24.1" E118°18'46.5" N24°29'24.1" E118°18'46.5"
G25%* N24°28'51.4" | E118°19'35.6" N24°28'51.4" E118°19'35.6"

G26** N24°28'52.1" | E118°19'36.5" N24°28'52.1" E118°19'36.5"

G27* N24°28'54.5" | E118°1929.9" N24°29'20.3" E118°18'34.6" N24°29'20.3" E118°18'34.6"
G28* N24°28'56.0" | E118°19'31.3" N 24°29'20.8" E118°18'33.7" N 24°29'20.8" E118°18'33.7"
G29** N24°28'43.8" | E118°19'43.9" N24°28'43.8" E118°19'43.9"
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G30** N24°28'45.2" | E118°19'44.3" N24°28'45.2" E118°19'44.3"
G31* N24°29'22.1" E118°18'32.7" N24°29'22.1" E118°18'32.7"
G32* N24°29'14.0" E118°18'18.2" N24°29'14.0" E118°18'18.2"
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2 6 fEX A REENT THRA(FE R £ KA E%RT > 2020)

Sekiguchi 1% ik
and B B, =% 3
Sugita g (2004) (2011) (1999)
s 31 (1980) (1993)
FEBYY L FAR T EEoR FARY F -
35 WA | BBV R | AP | sEAYE | AR C#)
(mm) (mm) (mm) (mm)
— 6.0 7.0 7.0 5.5%6.5 5.77 2
— & 7.8 10 7.9~9.9 8.73 8.0~9.0 8.69 3
=& 10.7 17 10.3~12.9| 11.12 |10.0~12.0| 11.76 4
v &4 13.3 28 13.0~17.9| 13.63 | 13.0~18.0| 15.25 5
& #% 17.5 - 18.0~24.8| 21.21 |19.0~24.0| 21.22 5
e - - 25.0~32.9| 24.03 |25.0732.0| 29.96 5
+ 33.2~48.6 | 32.54
A 51.0~59.5 | 41.60
Ly 73.8 58.33
+ 4 74.43

B 17 % & dm’ Hhiz(a)p 2 f2 8 2 5 ERfa T 2597 5 (b)

36



33 By k> HEP R

BE ke BB HEE A B R A 31 50
67 ~7% 8P 1R 107 > XRBEFOXDBAE o BEKBART L
FRpIEF B2z 2 KWEAR - BRME REEAR ~pH & o 4
B AREA R K B A AR ELTRY 510 24 L Lk i
Rk a0 R KRR R -
4 FTHE
(1) z B &A1

AT B EE M RACGISHF S AERA L2 o %
HEEAEKM O B-HEHF ZEH LTI L P chp RAREEN 452 (Nature
Neighbor Interpolation)» $7fa § #cE » F £ H 2. 2 %1 o p RAREE
MIERE Ay RAPBREER R E ZATRE > L od AT H R Y
FIAGT T LB e PR B R PR AL TP B 2
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27 $- FQU AT EHE LPFF kS I N ALE

AEF R e i3 &3 kAl R
1 2 3 4 5 6 7 8 9 9+ @ 2 (ppt) N ANG) PH & N ANG)
JO1 0 0 0 0 0 0 0 0 0 0 0 30.4 19.5 8.53 18.3
JO2 0 0 0 0 0 0 0 0 0 0 0 30.8 18.7 8.80 17.9
JO3 0 0 0 0 0 0 0 0 0 0 0 29.9 18.9 8.56 17.8
J04 0 0 0 0 0 0 0 0 0 0 0 29.5 16.4 7.38 16.7
JO5 0 0 0 0 0 0 0 0 0 0 0 29.2 254 7.50 23.1
JO6 0 0 0 0 0 0 0 0 0 0 0 32.1 18.7 7.58 18.8
JO7 0 0 0 0 0 0 0 0 0 0 0 30.3 18.2 8.70 17.5
JO8 0 0 0 0 0 0 0 0 0 0 0 30.9 18.1 7.97 19.3
BT JO9 0 0 0 0 0 0 0 0 0 0 0 30.1 19.5 7.79 19.6
J10 0 0 0 0 0 0 0 0 0 0 0 29.4 19.7 7.75 20.0
J11 0 0 0 0 1 0 1 0 0 0 2 29.2 19.5 7.76 20.1
J12 0 0 0 0 1 0 0 0 0 0 1 30.1 20.7 7.36 21.2
J13 0 0 0 0 0 0 0 0 0 0 0 29.9 23.9 8.15 22.6
J14 0 0 0 0 0 0 0 0 0 0 0 29.9 23.5 7.84 22.1
J15 0 0 0 0 0 0 0 0 0 0 0 32.1 18.6 8.44 18.9
J16 0 0 0 0 0 0 0 0 0 0 0 32.2 18.7 8.35 19.2
J17 0 0 0 0 0 0 0 0 0 0 0 30.0 19.6 8.67 19.9
J18 0 0 0 0 0 0 0 0 0 0 0 29.8 214 7.59 22.0
J19 0 0 0 0 0 0 0 0 0 0 0 29.6 209 6.98 22.0
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20 |0 0 0 0 0 0 |0 |0 0 0 0 29.7 20.9 7.93 21.7
21 |0 0 0 0 0 0 [0 |0 0 0 0 29.7 16.6 7.49 16.8
22 |0 0 0 0 0 0 |0 |0 0 0 0 29.6 16.8 8.06 16.7
23 |0 0 0 0 0 0 |0 |0 0 0 0 29.9 22.4 8.06 21.4
24 |0 0 0 0 0 0 |0 |0 0 0 0 29.8 21.8 7.83 21.4
25 |0 0 0 0 0 0 |0 |0 0 0 0 30.2 20.0 7.42 20.1
26 |0 0 0 0 1 1 |0 |0 0 0 2 23.6 217 7.82 22.8
27 |0 0 0 0 0 1 |0 |0 0 0 1 29.9 20.7 7.36 21.2
28 |0 0 0 0 0 0 |0 |0 0 0 0 29.8 23.1 7.65 21.4
29 |0 0 0 0 0 0 [0 |0 0 0 0 29.6 22.8 7.57 22.5
30 |0 0 0 0 0 0 |0 |1 0 0 1 28.5 22.9 7.65 23.2
L e 2 |1
GOl |0 0 0 0 0 0 |0 |0 0 0 0 28.5 15.2 7.24 16.2
G02 |0 0 0 0 0 0 |0 |0 0 0 0 29.0 15.8 7.50 18.0
G03 |0 0 0 0 0 0 |0 |0 0 0 0 28.8 14.3 7.64 16.0
G04 |0 0 0 0 0 0 |0 |0 0 0 0 29.6 15.9 7.78 15.1
egERT G05 |0 0 0 0 0 0 |0 |0 0 0 0 29.9 21.1 7.49 22.0
G06 | 0 0 0 0 0 0 |0 |0 0 0 0 27.0 19.3 7.85 19.6
G07 |0 0 0 0 0 0 [0 |0 0 0 0 29.4 14.5 8.50 16.3
G08 |0 0 0 0 0 0 [0 |0 0 0 0 28.2 17.2 8.02 18.4
G09 |0 0 0 0 0 0 [0 |0 0 0 0 29.2 16.0 7.16 16.1
GI10 |0 0 0 0 0 0 [0 |0 0 0 0 28.6 14.9 7.60 15.0
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Gll1 |0 0 0 0 0 0 0 0 0 0 0 294 17.6 7.80 18.4
G12 |0 0 0 0 0 0 0 0 0 0 0 29.3 17.7 8.35 17.9
Gl13 |0 0 0 0 0 0 0 0 0 0 0 29.6 16.2 8.23 17.9
Gl4 |0 0 0 0 0 0 0 0 0 0 0 28.1 19.2 8.23 17.9
Gl5 |0 0 0 0 0 0 0 0 0 0 0 28.5 17.5 7.09 18.2
Gl6 |0 0 0 0 0 0 0 0 0 0 0 28.1 15.6 7.60 16.5
Gl17 |0 0 0 0 0 0 0 0 0 0 0 30.1 20.1 7.66 20.4
Gl18 |0 0 0 0 0 0 0 0 0 0 0 294 16.4 8.13 17.6
G19 |0 0 0 0 0 0 0 0 0 0 0 28.1 15.5 7.44 16.3
G20 |0 0 0 0 0 0 0 0 0 0 0 28.5 16.9 8.31 19.8
G21 |0 0 0 0 0 0 0 0 0 0 0 29.9 16.4 7.13 16.3
G22 |0 0 0 0 0 0 0 0 0 0 0 28.0 15.8 6.60 16.0
G23 |0 0 0 0 0 0 0 0 0 0 0 29.5 17.7 7.84 18.2
G24 |0 0 0 0 0 0 0 0 0 0 0 30.0 17.4 8.04 17.9
G25 |0 0 0 0 0 0 0 0 0 0 0 29.1 17.7 7.15 17.4
G26 |0 0 0 0 0 0 0 0 0 0 0 29.5 17.4 6.51 17.3
G27 |0 0 0 0 0 0 0 0 0 0 0 29.8 18.3 7.89 19.8
G28 |0 0 0 0 0 0 0 0 0 0 0 29.7 174 7.77 17.3
G29 |0 0 0 0 0 0 0 0 0 0 0 29.1 17.8 6.16 18.1
G30 |0 0 0 0 0 0 0 0 0 0 0 29.2 17.5 6.02 18.5
B30 0 0 0 0 0 0 0 0 0 0
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28 F 2 FGM e EHZE LR LTI RS
BEHE b 3] &3 9% ;' -3 4
1 2 3 4 5 6 7 8 9 9+ A R (ppt) E RO PH & AN
JO1 0 0 0 0 0 0 0 0 0 0 0 36.0 24.8 8.65 24.4
JO2 0 0 0 0 0 0 0 0 0 0 0 35.0 249 7.79 23.9
JO3 0 0 0 0 0 0 0 0 0 0 0 33.0 24.9 7.79 23.2
J04 0 0 0 0 0 0 0 0 0 0 0 35.0 19.8 7.47 19.3
JO5 0 0 0 0 0 0 0 0 0 0 0 40.0 29.9 7.59 26.7
JO6 0 0 0 0 0 0 0 0 0 0 0 36.0 22.6 6.97 25.6
JO7 0 0 0 0 0 0 0 0 0 0 0 35.0 24.1 7.45 25.2
JO8 0 0 0 0 1 1 0 0 0 0 2 35.0 273 7.15 24.8
. JO9 0 0 0 0 0 0 0 0 0 0 0 33.0 24.5 7.34 22.5
J10 0 0 0 0 0 0 2 0 0 0 2 35.0 21.3 7.62 209
J11 0 0 0 0 1 0 3 0 0 0 4 37.0 30.8 6.83 27.9
J12 0 0 0 0 0 0 0 0 0 0 0 40.0 29.1 7.10 26.7
J13 0 0 0 0 0 0 0 0 0 0 0 37.0 23.1 7.60 20.5
J14 0 0 0 0 0 0 0 0 0 0 0 35.0 22.8 8.32 20.7
J15 0 0 0 0 0 1 0 0 0 0 1 35.0 20.7 7.50 22.2
J16 0 0 0 0 0 0 0 0 0 0 0 37.0 24.5 8.80 23.3
J17 0 0 0 0 0 0 0 0 0 0 0 37.0 26.7 8.12 234
J18 0 0 0 0 0 0 0 0 0 0 0 35.0 21.1 7.33 20.5
J19 0 0 0 0 0 1 2 0 0 0 3 38.0 28.8 7.48 25.7
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J20 0 0 0 0 0 0 1 0 0 0 1 38.0 27.2 7.84 24.6
J21 0 0 0 0 0 0 0 0 0 0 0 35.0 19.8 8.37 20.3
122 0 0 0 0 0 0 0 0 0 0 0 36.0 23.1 7.43 20.6
123 0 0 0 0 0 0 0 0 0 0 0 35.0 22.1 7.68 20.5
124 0 0 0 0 0 0 0 0 0 0 0 37.0 20.8 7.78 19.8
125 0 0 0 0 0 0 0 0 0 0 0 36.0 21.2 8.65 19.5
J26 0 0 0 0 0 0 0 0 0 0 0 36.0 21.3 7.40 21.0
127 0 0 0 0 0 0 0 0 0 0 0 36.0 25.0 7.12 22.6
J28 0 0 0 0 0 0 0 0 0 0 0 36.0 26.3 8.31 23.7
129 0 0 0 0 0 0 0 0 0 0 0 35.0 19.8 7.84 19.2
J30 0 0 0 0 0 0 0 0 0 0 0 36.0 22.5 7.39 21.1
J31 0 0 0 0 0 0 0 1 0 0 1 35.0 23.8 7.07 23.2
132 0 0 0 0 0 0 0 1 0 0 1 35.0 242 8.02 233
B |0 0 0 0 2 3 8 2 0 0 15
GO1 0 0 0 0 0 0 0 0 0 0 0 32.0 23.9 7.24 23.4
G02 0 0 0 0 0 0 0 0 0 0 0 33.0 254 7.24 24.9
GO03 0 0 0 0 0 0 0 0 0 0 0 33.0 25.3 7.31 24.9
N e G04 0 0 0 0 0 0 0 0 0 0 0 33.0 24.0 7.51 23.6
AL GO05 0 0 0 0 0 0 0 0 0 0 0 33.0 26.2 7.27 25.5
GO06 0 0 0 0 0 0 0 0 0 0 0 33.0 25.3 8.03 24.3
GO07 0 0 0 0 0 0 0 0 0 0 0 33.0 25.3 7.92 24.6
GO08 0 0 0 0 0 0 0 0 0 0 0 33.0 25.6 7.75 24.7




G099 |0 0 0 0 0 0 0 0 0 0 0 35.0 17.9 7.40 18.4
Gl10 |0 0 1 0 0 0 0 0 0 0 1 31.0 27.6 7.41 26.0
G11 0 0 0 0 0 0 0 0 0 0 0 33.0 19.1 7.06 19.3
Gl12 |0 0 0 0 0 0 0 0 0 0 0 33.0 18.7 7.32 19.7
G13 0 0 0 0 0 0 0 0 0 0 0 35.0 17.6 7.52 18.6
Gl4 |0 0 1 0 0 0 0 0 0 0 1 34.0 23.7 7.10 22.8
G15 0 0 0 0 0 0 0 0 0 0 0 34.0 29.5 7.08 27.8
Gl6 |0 0 0 0 0 0 0 0 0 0 0 33.0 25.1 7.92 24.8
G17 |0 0 0 0 0 0 0 0 0 0 0 34.0 26.6 7.13 26.2
G18 0 0 0 0 0 0 0 0 0 0 0 35.0 29.0 7.53 29.0
Gl19 |0 0 0 0 0 0 0 0 0 0 0 33.0 254 8.01 25.1
G20 |0 0 0 0 0 1 0 0 0 0 1 33.0 253 7.15 26.1
G21 0 0 0 0 0 0 0 0 0 0 0 35.0 19.3 7.95 18.6
G22 |0 0 0 0 0 0 0 0 0 0 0 33.0 25.4 7.75 25.6
G23 0 0 0 0 0 0 0 0 0 0 0 34.0 22.5 7.38 20.8
G24 |0 0 0 0 1 0 0 0 0 0 1 35.0 23.5 7.50 22.0
G25 0 0 0 0 0 0 0 0 0 0 0 34.0 23.2 7.89 23.2
G26 |0 0 0 0 0 0 0 0 0 0 0 33.0 23.2 7.97 23.0
G27 |0 0 0 0 0 0 0 0 0 0 0 34.0 21.4 7.49 20.0
G28 0 0 0 0 0 0 0 0 0 0 0 35.0 19.1 7.34 19.6
G29 |0 0 0 0 0 0 0 0 0 0 0 32.0 242 7.37 23.8
G30 |0 0 0 0 0 0 0 0 0 0 0 33.0 23.8 7.89 233
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G31 35.0 20.6 7.69 18.5
G32 34.0 26.2 7.21 25.6
R
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% 9 52356 " ) EHEz L PR A R FIBALS
G- b &3 kg AT
1 2 3 4 5 6 7 8 9 | 9+ | &% AR (PPT) R E(C) PH & R E(C)
EHpFEEPRY Jo1 0 0 0 0 1 0 0 0 0 0 1 26 36.0 7.62 34.5
Jo2 0 0 0 0 0 0 0 0 0 0 0 39 34.9 7.41 33.1
Jo3 0 0 0 0 0 0 0 0 0 0 0 30 35.6 7.79 32.6
Jo4 0 0 0 0 0 0 0 0 0 0 0 35 35.9 7.89 32.7
JO5 0 0 0 0 0 0 0 0 0 0 0 29 27.8 8.34 27.7
JO6 0 0 0 0 0 0 0 0 0 0 0 39 324 8.00 31.7
Jo7 0 0 0 0 0 0 0 0 0 0 0 40 32.7 7.84 32.1
Jog 0 0 | 12 2 0 0 0 0 0 0 14 35 34.0 8.23 33.9
JO09 0 0 0 0 0 1 2 0 0 0 3 31 33.7 7.35 313
J10 0 0 0 0 0 0 0 0 0 0 0 30 274 7.19 30.0
J11 0 0 0 1 5 5 9 0 0 0 20 26 35.0 8.32 324
J12 0 0 2 0 9 0 0 0 0 0 11 22 29.0 7.90 28.2
J13 0 0 0 0 0 0 0 0 0 0 0 34 33.2 8.05 32.2
J14 0 0 0 0 0 0 0 0 0 0 0 35 27.9 8.60 27.6
J15 0 0 0 0 0 0 0 0 0 0 0 40 32.9 7.91 32.1
J16 0 0 0 0 0 0 0 0 0 0 0 35 33.0 7.60 32.9
J17 0 0 1 0 0 1 1 0 0 0 3 37 334 8.56 32.6
J18 0 0 0 0 0 0 0 0 0 0 0 28 28.2 7.40 31.9
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+

2 105%=%7 " )faf %2 Lt pFF k27380 58%
B A E # ek 2 8 2! R
1 2| 3 4 5 6 7 8 9 | 9+ | &3+ | BAEMPPT) | ERCC)|PHE | & E(CC)
Frg-sp e B4 | J01 0 0| O 0 0 0 0 0 0 0 0 32 28.4 7.27 28.6
Jo2 0 0| O 0 1 0 0 0 0 0 1 34 28.1 7.17 28.2
JO3 0 0| O 0 0 0 0 0 0 0 0 32 27.7 7.38 28.1
Jo4 0 0| O 1 2 0 0 0 0 0 3 35 31.2 7.54 31.8
JO5 0 0| 3 12 2 0 0 0 0 0 17 34 30.3 1.72 29.4
JO6 0 0 1 6 1 0 0 0 0 0 8 33 29.1 7.60 29.8
Jo7 0 0| 3 2 5 0 0 0 0 0 10 35 28.5 7.33 28.9
Jo8 0 0| 0 0 0 0 0 0 0 0 0 34 28.1 7.55 28.6
J09 0 0O 14 | 10 | O 1 0 0 0 25 32 27.7 7.38 28.1
J10 0 0| 0 0 0 0 0 0 0 0 0 30 31.7 8.14 30.4
J11 0 0| 2 1 3 1 2 0 0 0 9 31 30.2 6.58 28.5
J12 0 0O 0 0 0 0 0 0 0 0 39 37.3 8.74 34.5
J13 0 0| O 1 0 0 0 0 0 0 1 35 31.6 7.36 31.6
J14 0 0| O 0 1 0 0 0 0 0 1 35 30.7 7.52 30.7
J15 0 0| O 0 0 2 0 0 0 0 2 30 36.0 7.47 30.3
J16 0 0| O 0 0 0 0 0 0 0 0 36 29.2 7.55 29.9
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112 (3|4|5|6 78|09 |9+|&: | BR(PPT) EARCC)|PHE | ERCOC
g seFEEPERFY 01| 0] 0]0|0|O0O|O0O]O]O0O|O]|O]| O 35 23.8 7.85 25.1
Jo2 | o|lo|lo|O0|O|O]O|O|O|O]| O 36 23.0 8.52 24.3
Jo3 | 0|2 |1|0|0|O0O|1|0|O0|O0]| 4 35 23.7 8.83 23.7
o4 olo|lo|o|1]0]0|O|O]|O0] 1 36 18.0 7.85 20.3
Js |olo|lo|O0O|O|O]|]O|O|O|O| O 37 22.2 8.40 22.7
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(1)k @

AERN AR E A P TR A RBRE PR AN
20ppt~40ppt > & %] 5 % — F (37 )4 *+23.6ppt~32.2ppt; % = F (5% )4
>+ 33ppt~40ppt 5 % = F (67 )4 > 20ppt~40ppt 5 & = F (7% )4 3t
29ppt~39ppt 5 F = F (82 )4 >+ 28ppt~38ppt ; F w F (10 % ) 4 **t
30ppt~38ppte = B EL T 5 F i H AR B AR R /i > 26ppt~40ppt -
Bul R w - E(B2)A327.0ppt~30.1ppt; % = E(5* )4 33 1ppt~35ppt ;
= (6" )43 29pt~38ppt 5 F = F (77 )4 > 26ppt~40ppt ; % = %
(87 )/ *27ppt~38ppt 5 % = Z (107 )4 *+30ppt~37ppt °
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B % Lop A (F123) -

(2) kg

AALEEHT EHe R FEPTY A LERFRAN
16.4°C~37.3°C » & 8] 5 % - F(37 )4 *16.4°C~254°C; 5= 5(57)
% :19.8°C~30.8°C : % = (67 )4 *$27.3°C~36.6°C : %= F (7" )4
327.7°C~37.3°C; % = £ (87 )/ *+27.8°C~33.7°C: %= £(107 )i »*
180°C27.1°C - v R F £ 7 % B F B LB R # F 4
14.3°C~39.1°C » & 8] 5 % - (37 )/ *1143°C~21.1°C; % = $(5")
4 5517.6°C~29.5°C : % = F (67 )4 *+24.7°C~39.1°C : $ = F (7" )4
3$28.5°C~36.5°C; % = £ (87 )/ *828.0°C~35.7°C: %= (107 )4 »*
18.6°C~234°C- i BH Rk B34 ° P> FE Fh EHAK KRS
BEE 4oR24 025907 > A AP R AORER LR I FEBE
NEEFPHRVNEBES S e ERAPTLIA A ZRBE

v

Et o

PR A RERBEP ET S

(3) & % pHE

BABERE EA e e Fp B RIEpHE R A
6.58~8.92 > A ul ¥ - F(37 )/ >698~8.80; % - F(5% )4
6.83~8.80: % = F (67 )/ *7.19~8.92; % = (7 )/ *76.58~8.92; %

= E(87)A37.07~8.71; % w £(107 )4 3+7.85~9.19 « = B 5 F %7

66



FoP R RLpH® # 4 226.02~885 > A 8 5 % - F(37 )4
6.02~8.50; % = (57 )/ *:7.06~8.03; % = (6" )/ *76.93~8.85; %
ZET)ATI2~8T71; $ = F (87 )4 37.18~8.41; $w (102 )4
+7.38~8.77 °
= okpup spEEn A FIR PR R 0 ~ £ 7K
2 dpdaiE it s A1 RS 5 F1F B A pHE s B f+ (126)-
AET T BREEYRT RREE A ZEFTE R pHER HR
B (B127) -
GOV

O G TS kiR PR R R EIRBR YR o
FBRTEF DR ERELERTARS - R(ACR|28 ~ 29) o 1E 7
— 22 P R R R R R A 2016.7°C~34.5°C A ul R F - F(3T)
16.7°C~23.2°C ; % = % (51 )/ %19.2°C~27.9°C ; % = £(67" ) A **
27.1°C~34.5°C ; % = % (77 )4 %:28.1°C~34.5°C ; % = £ (87 ) A+
27.7°C~31.7°C ; %= % (10 )4 %+20.3°C~26.6°C - + B F § %7 & %
8RB E 42T 15.0°C~34.9°C) & B 5§ - (37 )4 *115.0°C~22.0°C;
- F(57 )4 3184°C~29.0°C ; % = % (61 )4 *+24.6°C~34.5°C ; %
Z Z (7% )4 %:28.8°C~34.9°C ; % = £ (87 )4 %+28.3°C~34.0°C ; % w

Z(10% )4 *+19.5°C~23.9°C -
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coefficient ' R) > A {7fa ¥ B R &3 KRB R {E AR ~ KL pH~ KL R
BEw FRETFFRata T M h A4 8% A uldod 13- 1457 o 2
o e iR B ¥ 2 o)GE (R=0.243) ~ &k PHE(R=0.160)% &k &
BRR=0258)&zfaf %R E x40k » 3 KB RR=-0.132)= 5T 3 & {
koo + BT FT ®OKE(R=0378)% Kk E R (R=0428)2 fa ¥
BEARM ~ ok BB (R=-0.025)% & i pH & (R=-0.236) fa ¥ % A& §
ApRE o E e fF 2 pHiE X FliZ i kente Y -RiRE &7 RiER
EE R A A RERLpHE Y hi ™ > Ry BEEpHES f2
Fmhz fipka B 1M ¥ A% 0T e N BE
FlF o AL~ fApM o LA RBRApHET AL F R8>
WA REREREERERBEFAAM - FIP B RGERERZ REER
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Lo13 rbup R R AF B R BEIRA TS M A 4

Coefficient K KR pH -
Rs -0.132 0.243 0.160 0.258
N 76 76 76 76
T statistic 1.147 2.160 1.396 2.302
P value 0.255 0.034 0.167 0.024
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Coefficient KB KR pH ad
Rs -0.025 0.378 -0.236 0.428
N 28 28 28 28
T statistic 0.126 2.079 1.238 2.413
P value 0.901 0.047 0.226 0.023
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1 2 3 4 6 8 9 | 9+ Q | FAMY()
37 0 0 0 0 2 1 0 0 7 1.86
5 0 0 0 0 2 3 2 0 0 15 3.98
67 0 0 22 7 22 9 25 7 1 0 93 24.67
77 0 0 12 41 30 5 11 2 0 0 101 26.79
8% 0 1 63 37 17 9 0 0 0 130 34.48
10 * 0 2 1 15 3 1 0 0 31 8.22
kN 0 3 42 112 109 39 58 13 1 0 377 100.00

B4~ (%) 000|080 |11.14|29.71 | 28.91 | 10.34 | 15.38 | 3.45 | 0.27 | 0.00 | 100.00

2 18 v BRppR Y mEATL) 2 icE
v 3

1 2 3 5 6 7 8 9 | 9+ Q |FAM™()
37 0 0 0 0 0 0 0 0 0 0 0.00
51 0 0 2 1 1 0 0 0 0 4 2.67
6 * 0 0 44 23 8 1 0 1 1 0 78 52.00
77 0 0 1 14 2 1 0 0 0 0 18 12.00
8 0 0 39 3 4 0 0 0 0 47 31.33
10 * 0 0 1 1 1 0 0 0 0 0 3 2.00
Bt 0 0 49 177 15 7 0 1 1 0 150 100.00

B~ (%) | 0.00 | 0.00 | 32.67 | 51.33 | 10.00 | 4.67 | 0.00 | 0.67 | 0.67 | 0.00 | 100.00
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