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TR

BFZE42 23 £0500mm 2 EE 2 #cidpts o AW w
DR EEEPARRR P AL BERIFR LSS 300 2
A FI(dr® 1.4-2)
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300m

300m

W14-23 £, PARAZFFT LE

FRREFLAHR ERFELEEI VR et fa Il - ¥
E# -~ 3338 (plumage & moult) ~ 75 ~ FIPFR ~ g (£ 2
) S BEA e S BFFRETN AR B ARAERN
StUK4 Hjirdy 31 #7i¢ * 2 se4-4 (Aumdiller etal., 2013) -

HP e * %% T 0 &~ 5 0-50 2= ~50-100 = = ~ 100-
200 2 = ~200-300 2 ¢ ~3002 ¢ 4t %5358« FAMA S 052
© ~5-10 2% ~10-20 == ~20-50 =~ &= ~50-100 =~ = ~100- 200
S8 a>200 2% B 78 o

SRR R TR es T fe GPS fupt ot E i
f—‘ri—,{ryo—‘*:(?%ﬁfé"%ﬁﬁ GPS #pr £ R 3-5H 4 & #Tid F 2§ [F]
f"T#’i E}é‘?‘t—p’%ﬁﬁ’@}]\*$)§’lll——w‘§‘ﬁ ~'I.,——/,,\1H

g * o
(2)i A AL &

/“*)%—,E}*‘F'_E] %ﬁap’%ﬁ'iﬁﬁ'*ﬁ-%» ~;zﬂfvmp%§$"]§](‘§‘?
1.4-3 "'TTF) ’ "F.ﬁji'ﬁ % % F F e1% )%—f" + dj:)‘q* /5 A‘rg %‘r%-“r‘“
#c;% (Sutherland » 1996) BT ook B BRIP4 TR S

ﬁﬁ@%ﬁm%@i%’ﬁwﬁ%&z%;a@%@% k5 €
B EAAE PN SAITOP EEF ORBE KL ST
LR S I E%°“ﬂ§%@ﬂk%*i%éé¥ﬁ’ﬂéﬁﬁ
FERREEFIBHEEFDN G é%%ﬂ?éaimgﬁ
2 KE o f” PR E R ﬁ“fé_ ek h R hE A 2 2
Roehig s B
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0 500 1,000 2,000 N

1151

Meters A

B B AR
143 AL FALRET LT

SRR R A
(-) Aa+ %

BAMITLE A ATARRAEL G BAR FIE T B B (fs b His
BNEF A APRSS S LYRAR FEEERL D T -

A X DERILLEEFAIPRAG AP FEEr T T
Irp b AR o DF T MBS TSR E OER > B AR g
ARNELT 3 e A oo A A E L N 2k FE Tk 2L (GPSmap
64ST, Garmin Corp., Talwan)ax,_,_ AR A X BALT S A

2

ﬁ\:‘ﬂi&fz%’\_q! 2 4 ,Fﬁé "”‘I_—vﬁf?']/i‘i ,a;_:_&ﬂljfdj,?gé;f%‘!ég
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BB R 2L AG  RBRE RO RERRER S LT R

x RIEIE Rl X7 R GEG LB EGITIRE o B
- AR E AR - RERS AL S Sk
AR R (0 L) § T

i3
~ .
oy gt
B
o~
S 7
8>§
&
pas
Ay

~

%ﬁﬁ?&ﬁ&¢%4&’ﬁi&§gmezuj,jgk i
7Rk TARMPF LR S R Y 4 £ (on-effort) o F 45 & Sai7 3t g
BT BB E X F SRR FELIE T G R~ 2 LR GRIRER
P Pzt o 3ps Yy 4§ (off-effort) » 7 3 ~ BB L p B2 o7 d o sifF
%@éﬂ%ﬂé%ﬁﬁ%ﬁ%@’éiﬁﬁ?*iuiﬁ E A S
IR BT A 69 (AR )T ARM L E 20 A4ERIE kA
BRESBR O NEERRFFER(FFRFREARR-BRZ B
NAREEFETFF)

7

d

B8 LR SEERAFRGIFNEFREEE > FEHRFENL
B BERGRETE 0 FRNEMBRETFF T o b B AR A ER
W R e MEZ BREFERR S xn‘»' o TR % A & P AR engk fF

750 RIFF T e SR E R aﬁtao¥ﬁﬂ%mﬁﬁwﬁi
ALY A 10 EEF2ZpmEpFE TR SR T T - 2P
_%7 o

BRO% % PFenvkg (7 5 A~ 5 T54 (Travelling) ~ L & (Foraging) »
4 2 (Socializing) ~ % B] (Milling) 5 = = #f » %+ Parra (2006):73_% 4-
A ERG F- R AGHTER S e 0 THEOFIERE AE

az :

b ¥
FhgFiz > TR F ok B I aimaET S oo by
ggj)ﬁu PR R iEARY RAGEA LT N AL ST (M E R
BE) o AR FHM DT A I AER o BT
IRFH S RBERT K J Sk BTk
Bt WA - FEREESE > BT D
DET PRI AR o TR G R R RRY - 4
gﬁ/,}ﬂ#ﬁ*g ok d BT N HRLE S o FRBEIDEL RZFR
TR PlEs s il T REXRP T TR

éﬁnm
‘?%\\*
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I

(2) FHAH

e L AR BB 0 RAR AR IS E R E S E

0 EARE G R PO G AT o ek P FEOREE 0 ¢
PR PR ML A TR S S RE S B B
P

BT SR BEPIBRETFERE TSR PEETIR
i Py o

rn;

2

e

/

rn;

(-) A4 ED 4

NETBP e REFEFEEIS - FFBENIFZE2 REL S o
GEL EIEB RN ERAE RS L

LA~ fhig s 2 4
A I 1

AP SRBEFF L2 TR S RE S 25K
(NIEA E505.50C) T2 o R IR X Rys L
TR RS (RFFETE 0960058664A ) 2 BhiF
ﬁﬁ%%%kkaxkﬁ%ﬁ14h4«%?%1L1$ﬁ%
~PER v MY > = Whe r B EER 5 %® BARS HRF 0 &
Wk kg B IRTLSE FER V-

B. &8 ~ ik

WP is o BRI L > B 100 mL GRKHERT &
FH) It 0.45 um g R (i8R o @R 1 2 R T LB
Hlirdp ¥ T RS MAEEFEMS ko PRI AYE

(cells/L) - #BEX I 44 T p 2aET 5y 7 by F#E
(Ligs > 1983)
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2141 HHEBFREE2ZHFE KA

ki 4 E I - 3 L5 Bk 22 Ap AR Beo] BEAR
<Sm |ZK kT 3m (KE) -
<l0m |#& ~-k73m- Kk 3m
<25m |# & ~kT3m-~-k7T 10m~ KK 5m
<50m |#& ~-kKT3m- kT 10m~-kT 25m~ Kk 10 m
<100m |[#%& ~ kT 3m-~-k7 [0m~-kT 25m~-kT 50m~ &K 10 m

R AR A A 25 m ot o

Q)E %% a

A TLHF

AFD SRR oL TRY ERF ateRc 2-e R
iz ; (NIEA E508.00B) # 72 o x#HpFig * 4|58 5k B > & k45
e wﬂmﬁﬁﬁﬁéU%%ﬁiﬁ 0960058664A ) . % 2 3% #
LRERFRERES POKE 2 Kfkdcd 141 F - K #P 1L 2K
W~ PER v ALY o MR IRPF TR A kds (4°C) ¢
LA 24 PR RS RMFERL R Y AR

B. £#¥%% a~ {7

FAMR S e A g ¥ o der 10 mL ehe fg o § O 60CHE
A R REg Y X 30 A4 T AFEHEE 10 48R
FooREPRY A SAURE BB F o Aok P ST
FE LR oY > 123,000 5,000g8e 103 15 44815
s Bl o P RS E B 3mL 2 PR S E RS 1 em 2
PRI P r Ak BRI 665 2 750 nm 2 Rk E o e
0.03 mL IM HCI Zip|k 4 @ i (7pc i & £ 37| £ 2 & 665 2 750
nm 2Bk iE 0 B RAMEI R EEFE K £%F a

)
ks

Q) #2 A4

BRI ECOR R F kg ES BTG HRE (RE
% % 0960058664A) R F 2 FREEFAFEFE T B KA 2 Kif4o
2 14-1e HEB2 Rk AulErgd* HBODHLY (P~ gigd
1 7)) ¥ r K HEBRFEFLFZAZ - REBFE AR ZP R
Y 0 UEBRICREREFRA 24 )P TREBEVEBAL
TR ERHERAAAL AL (FpE A RENT T PRE g
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C/L/d) -

ﬁ%ﬁ%if;ﬂ ’FE/Z‘/E ' -rri"&* AAE 0N 4eT

rE e it % (respiration) = (% FgA24-F § £
PR

e —

E-mAasdii fE)/

A A A

(NPP) = (kg2 kB £ 2 %
FE)/2ICER

§F ki d

BAHL AS (GPP) = A4 24 (NPP) + wwm i
(respiration )

2.8 4 MHiE 5 A S
(1) R34 45

AIE P
E701.20C)

7

~

SRR IEF 22
L

Tis R F Rl S 2 (NIEA
]"?_7\0“‘5/‘);{’1:7{:&;’|j7}b,7“»

TAE R PR
(NORPAC net ; 4 P % 033 mmx 0.33 mm ~ % ¥ & 180 cm ~ & r j<

5 45cm ) i o v i £ (HYDRO-BIOS 46 % % 5% #ic
Fonddt) BlTEipg kg

o

BHMHEFAFALN s SR T REBRELE EES A
MEERE L L CRERN Tmo PR TR N o L3

TR 54 e A E AR YA A E T
g e 2Rk g Imie £ 238
HB3m) v I G o

A% T

B R

j——!-‘ib - /1_

v FRE (57 A2
KT g AORIRR T Tm Y 3 & T AR R T R
A BATIOR R T ARG T o R0 RATILE s ok e
AR REEAFLE 0 B P BE RIS BRRER 5%
BABS tRA R ks By R R RIIAS T o
(2)#F48 ~ -

-l R -
Fi R R B A S
2,000 B > 32> kR

N2 e 3 2000 B2 BAEHECS A
12~1/4~1/8 & 1/16 = B A H Y 5
&P/fﬁl’%ﬁ—r ‘E‘ f’riy%é > %J‘ﬁi ﬁkfb-ﬂ rs m 1? B

n,‘-‘:L"—;J.
e 3 Y L H k%A (inds/1,000 m*) o i E R 0 & 4
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T TR ABET Sy YEE, (LB 1983) 2 Tigpss p 8
(% >2009) -

I xEA P (B H)

Bigd b 2y hEd ot THATARS AL FRELR
(NIEAE103.20C) § 72. o & @B fkbim0040:# M3 2 @ R > 1L4EF)
B4 3 B (Naturalist’s rectangular dredge) # P 5x5 mm > v
Bo4Scm v T 3 18cm A HR R o B s n G ik AR (S RAHE
ZHREET S RE Y o dog 28 AR RIAP B EET &
Heis o v 5% MARS HE kS AV RS TE > LR FER
ke

PRETAR ST T LB (S 2008) 1 S E R g
6, (P> 2007) " 584 T aEapss ) (B> 2009a) ~ T 5 8 ik 1
(H%h 2 % @), (B 20090) T R é S stiE M, (5%
1986) ~" ¢ AR+ PV BRI, (F5197) T A7 &r
P2 ARy (FF 0 1996) T ¥ B i 248 | (2% > 1986) T 4
A LEAME R AR B, (8F 0 2015) 2 T AL M RE
(4 »2007) o

() PRI A EN L
LagAy (BEBEIL )

AP ST REFOL 2 THRTARB AL FHERELR
(NIEA E104.20C) % T4 & § /% 32 R4 24 3% ki ] , (NIEA
E103.20C) % {72 o

BEEEOREL S (B ) HPARADEZEFRE
FRIBESEAL TR PF I T 8- HIEE R 2B Y
RRZ~+d2E Imp R mSAERP)Fd 2 2R
B EFHETLE > R RS > M 5%AE 5 RS L EF =
EhT I RTINS LB RTEL

BEp AL S (B LR ) Rmi2eiE o i LR
Lo T bpd I TPt mEE - FRE AR PR -+
22 FHEHEZ ImxImzZEEEE (FREG B RRE R R RES
Ao A IR LRSS TR R R o AT 241
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BRI TRAEE AT AT 30 om & AR o B P05 b EE 3
Bisttw > FamE g b iE(T ﬁi‘ﬁ v RN Ap BRI & RS 0 11 5%A8 B
HEeE A FHREIREG LS R FET

PRET AR LY Frfﬁﬁﬂ»#i45ﬁ@%ﬂ#(gz,
2010)~F sga A ety | (AE >2005) T S8 p RABER
%ﬁﬁ4#<—h(m’meﬂéié%ﬁg@ﬁﬂﬁi%
(=) (P >2001b) 2 © S & PaEes, (M> 2007) -

2.~ A HF

AR ST HREF L2 THAFAB AL FHRBELR
(NIEA E10420C) F fF2 o>t b jpdh ~ @ o 2 Tipd =8 2% 3
- @ 1mxl miﬁéﬁiﬁzﬁﬂ (#ﬁé%i&ﬁfmmi Iﬁﬁ#i‘li’éfﬁ%fﬁ)’i
et R e S A F RGAGE RIS FAZ D L RIFHET
PRI RIS MBS BN S R 0 T8 Pk 0 i R

6 » LiBEFHE 7f§°1jfﬁ frekr i mzie L FRE AN

(2) dplics i1
1.Shannon- Wiener . £ /& 45 #c H ’
H=-% (P;xInP;) =-%[ (n/N) xIn (n/N) ]
Pt i AR FIAPFATEDEEE A o
nit R4 AE B EC -
N3 F s B -

Hig#v Fe Fp- HRPM AL R AR Z
LR R E D3 e g AR < PR T ’f‘%‘l’f?i%vfﬁiﬁ*‘??ﬁ? ’ f"“#?'?fﬁ
BREEAR A%ID 3 > RA P FEER R AR 0 F RN
EAPHE S 0.00-

2.Piclou 55 A 478’
J'=H'lInS

P S L LR kT2 ik e
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JHEEEFR S 0~ 2B > 27 i - BHEY 200 EHY
Hep hAfekit o TR A b B RHEE ARl R o F Sk
BT I F A7 0B A% N FEY BHESRT D BREETP
%,Fl‘_()

Y A N

BB 2350 Bhvh X 30~40 R B 0 PA S RN RE Tl P 4k
Z“WWﬁ%?’f$#&%&“E%#iﬁﬁﬁ%ﬁ”’ﬂ&%%

BIAAB L TIST2 T3 5 F 94208 2 FHO62% > 2l
Pa7S5am s ARERED L2040 FERAFRETE 0 A4 HE
ﬁw%m%ﬁa‘ﬁw ?ﬂi%ﬁﬁé%@ BEREE
A SRS A 6 ﬁﬁﬂuhﬁ @1*%@’Eﬂ@
%??%iﬁaﬁﬁ?@ LA ETAREY (SBAETH

B)~p 2248w 5) (cBAWBE) 34 2 THESR
ho HY ZREFHHEEAZ A AHErFY i’mﬁ%%$\&£
R RIE C ERRPRE O BRI AR )~ AL
LB E(NMMSTP) & ¥ i 57 5 ot 4 5 Bt § ¢ o (ASIZP)eh
A L b IR B R o A RRIIE £ e
REFDE - HHRALIDAFHER B D470k * Primer 6 %
AWM REF > 2B R RIpEH) - 23 RIp&J)odp R # 47
(similarity) S~ S REZRE YR AAF5MDS) ~ #3447 (Cluster) & 0 02 Hp At
TRt B RSP MR- HEREIHE LT HIZRAE
,@.ﬁﬁéifﬁ??? o

PR GALAS A

ERlEEREL AR A MR RENA L AP AR B
Ao B TR R s () 5 Carl Zeiss stereo Discovery V8) ™ » i {73 ik
ANETL - FH - FEEPRIT G7 R ETI B KL 5 g
2 AR A A #E A & § %3 00 Lz 22(1988) ~ Ahlstrom and Moser (1980)
% Mito (1961)% <~ J‘L s R IPA, N GRS~ SR ~ AR B (G
%‘%ﬁm%~ﬁww%£J%wa#%@vwﬁ@#%@i%ﬁﬁ
He F AR - B #E 0 &8 $4 2 (1987) ~ i+ L % 22(1988)
£(1999)% %t o A WA B TP EE B E S S mE
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e Rl R AR R(G EFRFSA T )R F ke
AT R oA TR BT AAGE T AR o IR AR > LB
R EP PRI BRMEFL FIEBET > PRI EKERS
BREEEN 0 P FEB - 14 Bk A 327 DNA % B~(Extraction)
F 3 5 (Polymerase chain reaction, PCR)% %_F (Sequencing) o # 3+ % %
Tk 548 DNA 2. COI L %] » £ % 650 B d& 7 $F(base pairs)sh s £ 5 ¢
Hikyg  FTERE PRI H 2 iﬂ%‘} 5 Koetal. (2013) - 1~ ffirx
2AERR TR LA B B Y ek B SR (B AR
/100 m’)z_ &8 T {5 » ] * PRIMER v 6.1.5 s3> 48 (Clarke &
Gorley, 2000):& {7 & 47 ©

SR T ER

% kT @ A% (remotely operated underwater vehicles > fj - ROV)
BRI REVW R RERR D G RN ARk

FAA L ERIEZ BB B ROV I g A Y B2 KR 2F
kEIFRE BT IEFEY 15 A8 BRERTNY - A A2 ki
(FFHB L4 B Biegr) > wilBPFARGE (X T HEHF LB F
BAE) BT et BT 2 LY ROV FixidpaeT 20 1
MAA wAT s TREYI TR R FERTETE AT o

—,—“ ~ 7};—1. Vg‘f_-%

«T@%ﬂﬁ@%fﬁf«f@*zbwﬁ 5 530 £l 1% A
CHRERAREAC AR KRB R R REALCE A
0.5m iy » ¥4 oid R Uw LR E o

T\4

\B*

A2 w el (FamA 5 00T 2

RS R AR A LY FEA LA ST L SRS B
FEERZBE ~ET e f M

2AER T o R kBB R R R AR (ke D B A R
ET S RRIEE

B AR WK T AR o I REE R P B sk F
FHREL L Mok T2 BE A R AT e o
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#2142k TRF T XA REL

Monitoring

ltem quipmept Model/ Specif[cation Weight
SM2/3/4M
Underwater Acoustic | Length 0.91 m £ 0.91 m Diameter of <1k
Recorders 0.17m & /£ 0.17m g
KT BE kR
Sound Trap 300
Underwater Acoustic Length 0.2 m £ 0.2 m Diameter of <1k
Recorders 0.06m 2 /& 0.06 m 9
kT BE R AR
Recg;dg ftgg”d 0.5 x 0.15 x 0.15 (m) <1kg
F?;C%gf%bpgggr 2% 2x0.5 (m) < 15kg
Underwater Acoustic Releases Length 0.4 m & 0.4 m Diameter of 1k
Acoustic EEHE 0.06m % /= 0.06 m 9
Survey -k T # Anchor 4 10 kg
a4 Counterweigh fiz & 5. 20 kg
Float ;33 14kg
Helmet % >t - < 1kg
Safety Shoes % > ¥+ - <2kg
Life Jacket 72 * - <2Kkg
Gloves = - <1kg
Raoilncolat(/br}glght or
vivid color/reflective
A (s d 50 ,) - <1kg
EF EF )
FRENH B R KG
Head lights or other - <1kg
lighting equipment

L4 847 &

ﬂ’«:%?%é@ﬁ‘&iﬁ#mgégﬁ%é $4 AR i REREL i
FrRad iy asn g -

AEBRRERTEPRZEFEVPLEIRE T T o REFES
BAGEE it BT P LR B A T
GrH gl s 4 RN E B i o

YA E R E L4 & 45 T Flora of Taiwan, 2" edition |
(Boufford et al., 2003) ~ " s+ 4 # 35, (% > 2009)
Mo Faks i in, (Ao 8y ireg
2012) -t AR ERY AR T RAS SHEBET Y o T E
A e, (3802009) 0 def Resg o RISR T ST
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FERE, (Frmh R4 | 47 2#2®T Y < 2018)
B AR T oA BEA P TR, (P AP RAP S
AT ¢ o> 2004)

P faryg Tt FTARRZEF @A, (FrRh ¥
LR ¢ 0 2017) 4y e F ARG S 2 TS 2 B R HIERE
(Frcladh i B § 0 2002) “rhf2 & 8 RAFEG S FE 0 T
gt T2017TE e E A R L4, (LAY A RIE
LR ¢ 0 2017) =i % o

'aﬁﬁmﬁ%%ﬁ*%ﬁw%ﬁﬁ%%%iﬁa4ﬁ*¢
SR AR LR (PR L

S iER T VEAEEART B oaiER] ) (3500 ,—,—,M‘,F()’\T 2007) % I 1%
AL e
24D A

AtwDAE> 2

ERAACREPE R LB ARFIR KT 2R E 2
%ﬂﬁ%ﬁyﬁ"ﬁﬁ%%ﬁi%pﬁ%ﬁymﬁﬁ’fﬁ%ﬁ
% i PLF b BT o TR R R B IR B AR L B B B RS
EH HHE T 4%%ﬁ%%ﬁ%ﬁﬂkﬁﬁ#ﬁ°ﬂﬂ#i%ﬁ&
BRBREAREA S HHET A IHRERER  SEH ROES 2

Gy

A A e h R
a1t
$ R AR A RE AL HRE R R g Al Bk

AH > 100 e (102 X102 ¢ ) AP E o TR
AR R 25T % 2w (B2 x5 ) ZBREH o d WA A
BIp chfeib kA f B 5 > DA A - BB EEER
e AP ENG  wNREFAGRENLE D P DR
TR e B RE R EEH R LR AR
2 GPSA R % M 5 15 o #20 Ath Sk =~ agle S o 3
bedp ik o

b3 4 3

EHLAE FREPRERF 0 2B T 3 2 (5o xba
q) ;B’»fiﬁfj_ogaﬁfi—%ﬁé&}a ﬂ\;fé&\gfi AQ\LL ;{ﬁ;,
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ﬁ%&ﬁai%«ﬁwm%iaﬂnﬂiﬁ,VF+°ﬁr&
HATA A2 E A b2 SR A Iﬁfﬁiﬁ BE iAoy it o
B.xt 8 & &~ 47 (o-diversity)

SR R A A Ak g e R R ('species richness ) % 353
A2 ek bk 7 o S ~ Simpson ~ Shannon-Wiener ~ N1 ~ N2
% E5- f&4p #ic (Ludwig and Reynolds, 1988) # 77 2 o * & i 4+ 1
BREGE > T AEFAVNRERTE -V RIFNRER > TERE
OB R @:'*,!rt "R R B o

aSHEADAFRP PTH LS ik
2
b.zzz(ﬂ)
A& Simpsondpdc > Ni/NZ B F » &7 - %P b PFE

5@% AR - e RS S o B2 R AA
BRAE G - iAok BERALEY SRR AT -

H =— — In| =

(22
Ak oinic RABHEN: T AR WK
FAInEAREFARAN T ARER

H' % Shannon-Wienerdp #ic » ot 4 i fadic 2 B8 (R
B)®E  fAkfg i BROBHAG TS JES
o AR L m i AR NAFT AL

X
N=e" Hz Shannon-Wiener 4, #c

B lich A AL g Y L B ek -

ol T 4

e. Nz = z As Simpson:};, i

- S8 SR TN SNt
Ki)_l}
f_ =
E5 =

AT P R enigr ME Al g s g 2R - 4
S AR R R S R A A
B0
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() HEB&FHFA L

1 o fo 47

FARELIEAL N ARA AR LEEEFE AR L
el BN ABE > NERDH FERR LY BEIR I HFRE
(RER*) PARWF S FRHT LR SR > AR
%Wa(iw‘aﬁ‘#j5§\$>W?4§#ﬁ VIR ik B o
FHERC RN ABR EHT A S AR BRI P AL
WEAFRBES A QA SR AREHEY o FRAN BT
22 B A LA N RAERIONE P FRCGRAHE O FEE
AR DL T P ERPALREOBRERE (F BEL2HBE
£)o 32 2BHHK (B 1.4-4)0

Mnbg A AR T AZF AR ELFT N R E R IR AFR
oo R S N e khig a2 A2 L o dod PO B uGE 7 R
kb ol o T Mg R T S0 T R B A 4 B Bl e )
B o

WA ERA R A T ARy (A0 2008) T A B R
BT A B RE, (5% 02010) T LR RE, (E
2010) 2 T4 ap poadypppmip | (% 52015) $FiF5
ﬁ_"{x&%o

EHAL PN ALIARIIANAZE THERE AN LE
AT AGRA ) ENERIH FERREFFIREEFDR L
ks g wﬂ? %im%ﬁiﬁ BT ERFER EARA S
e F R R R ok B o LEERLRE P R D
HELi > BB EET 10 ARk o d ST e § S oS B
ﬁvz—i(’gﬁﬁg B2z 2 > AHA XS A BRI B
T ABFL-REFETFE oD N R (FES
06:00~9:00) &7 » " F#H & (PFE 5 18:30~20:30) Pl E &~ kisie

,—

7 °

BERET LR EY T OB ERE KA, (F 0 2012a) -
TR L WE LR, (Fo2012b) 2 TRARBRE, (o
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2006) % ¥ 175 ERX I -

LR~

REFIFEIABALFRDAZEAR > Z L AN A
{ﬁfm ENBEBEMEH FEREFT S A- TEFR %TE'\*E%‘-*FJ 3

e Hpd P B E D o 8 FHEG A2 R ES PSR D
p:'r#w (ZF -~ A~ BA - BBRDNERGES ) I3 F F
FELLFARF AR FER S o bR DR AT PR AR P
DA R AR R SEALRBTI YRS E B
LAFRRASY X2 RAFEAFREFT - PREAAFFES B
2Ew AR (StiRZ BB ) BRI ET FREZ G NEFD
ﬁo

o

RAFEXLIREY TS R ETERE, (v 0 2009) 2
T AUHP G A (b0 2008) B F (TS R -

H
|
*

BAFIREILANRER AL RLESF D2 L ARAD A
AR e EHNLE ’sﬁlbﬁﬁ?ﬁi@ﬁ’é’cﬁ%i\?iﬁﬁﬁtﬁ{tiﬁﬂ’*
B o ”1'%1__ AL EAS iﬁ??&%, f_é'__m R#E oS PR ﬁ’L
K% iFiedl o d 3072 P fESET B 2 éﬁvﬁﬁﬁ’p@iﬁ%w
PRSP DBEFREA T X2 AT LA PFRET o PRAE
FRERED BHMZE SR (B> B PRAS TIPS REY
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2.4 %

241 = 4R %

AETI0E2) 20 P RFIABE > U TEFLFQR ) A EE

WP T o

bR = RS R RIARE A E 104 1048271 £ 9 17 2 7 g s (%
24.0) c FRPIATIHEF TR THI2E > RERETI8T > 29 1
¢ g eene A g (Trichiurus lepturus)s 3 5 92 & > #8 & 36~44 2 4 2

BB s - RERARTI P AT IRRAZF I ERISR T2 #“2% R
346121 > BMEE 405 207 > v A A AFE 110 BB S o magR e

TiApird % P &&% i FRpMTIFESF6E43 6> BEEE
449 27 o B¢ UG ¥ A E 26 £ 5 o MEE TI-T24p02 0 b 3
ROl sk R s BOR 4 B(H) S 0.33~1.18 35 3 )";(J’);é
0.30~0.66 » &=t & #H & T #BFEm\iwfé HAHE e F A4 2
b HPN RFERD 6 ASAN (R 60%) ‘3‘_/»/,\% EE‘E‘ ik
%%’Eﬂﬁﬁﬁﬁ’%%%“%‘wﬁm ERE 3 L

22414 X252 ER R AR

PR 110.02.21 110.02.21 110.02.21 11002
3 %T1 ¥ T2 45 $T3 Total

At v g TL BW  No. TL BW  No. TL BW  No. BW No.
Acropoma japonicum P oAk ¢k 58 18 5
Arius maculatus A * 5 22~30 2350 8 20~28 1800 10 22~28 1750 9 5900 27
Decapterus russelli oYl * 4 20~22 230 3 230 3
Secutor ruconius [ b2l 6 2 1 2 1
Lateolabrax japonicu T * o 54 1450 1 1450 1
Platyrhina tangi AR 1Y V) 1300 2 1300 2
Rastrelliger faughni HREFEH T 4 26 160 1 160 1
Pampus minor & 68 * oy 22~25 550 3 550 3
Lagocephalus wheeleri 45 < % £ b 10 50 1 9~10 110 3 160 4
Takifugu xanthopteru ¥ 5 b 28 500 1 500 1
Trichiurus lepturus i A * ¢k 36-44 3600 92 36~44 2200 110 36~44 450 26 6250 228
E #x 112 121 43 271
% 7 3 6 10
£ 7980 4050 4490 16502
BB R g d(H) 0.74 0.33 1.18
23 B4 0.38 0.3 0.66
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242 472 Bfad B B

AZENN0E22 21 pRFLPE GRADE > L TEFLF2)
AR EP 4T o

E R EE 2,590 g P (354 24.2)% e g 117 k(354 243) - &
o0 g Pk g A 10 # 10 55 0 B ¢ gF $L(Scombridae) e FEAF
(Scomber japonicus)k % B % » H & L 42 §(Engraulidae): p & A2
(Engraulis japonicus)r! 3 #% #*(Carangidae) e & [F1#% (Decapterus maruadsi)
BARTRFAEER T M 50£/100 m; GAeh £ Fr 2342334 0 2
¥ g F4(Scombridae) e P& (Scomber japonicus) 3 4 (Mugilidae) 2+

i & 4 (Chelon macrolepis)B 5 %% > 2 =t 5 & % 4 #4(Synodontidae) 12
% B8 §* A (Trachinocephalus myops) » B 44 8 % B ¢ 140 5 £ /100 m® »

AT A PRE B AL RIROL Y R :}J;} #c(Shannon-Wiener
diversity index, H™ )% 353 & 4p #c(Pielou” s evenness, J' )~ % % & 7T >
A5 G (B 24.0) 0 RIsk2 5 R IER A3 130~170 2/ - 3593 Rk
i3t 0.85~0.95 2 & » # @ J iR dicdk § hRlxk 5 SE-10(H7 =1.70)
B chplsk 5 SE-1 (H' =1.30) - % fa 4,274 (B 2.4.2) » fpl=k SE-7 7] %
EHREN - 24 5 fRibdpdics 00393 Ripdem 2308 5 Lk
P A B 2T 0.69~2.22 0 353 R4/t 0.89~1.00 0 # ¢ 5 R iddy
Bk B ek 5 SE3(H' =2.22)SE-8(H' =2.22) » # it cip| sk % SE-4(H’
=0.69) -
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2242 4P SR YR

¥ #/100 m?

Taxa\Station PR SE-1 SE-2 SE-3 SE-4 SE-5 SE-6 SE-7 SE-8 SE-9 SE-10 SE-11 SE-12 3+

Scombridae

Scomber japonicus v R A 232 98 11 47 18 17 20 57 19 5 529
Carangidae

Decapterus maruadsi FR 22 20 24 11 10 6 11 10 9 17 145
Clupeidae

Sardinella sp. IR 2 1 1 5
Engraulidae

Engraulis japonicus P~ A 194 180 5 19 1 1 14 2 416
Mugilidae

Chelon affinis w0 i 2 1 1 4
Ophichthidae

Brachysomophis sp. Gk P 1 2
Platycephalidae

Platycephalus indicus EPRAE G 13 3 2 7 2 1 3 40
Stromateidae

Pampus argenteus 58 2 2
Synodontidae

Saurida elongata + T 6 4 6 3 3 7 3 4 4 46
Trichiuridae

Trichiurus sp. ¥ A 1 1
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Taxa\Station

4 2L
RN U - fi

e

SE-1 SE-2 SE-3 SE-4 SE-5 SE-6 SE-7 SE-8 SE-9 SE-10 SE-11 SE-12 3"
454 304 54 72 53 34 9 18 42 87 34 29 1190

i
& AR
57 R R R

4 6 6 5 6 5 5 5 6 7 4 4 10
4 6 6 5 6 5 5 5 6 7 4 4 10
708 936 139 133 130 76 11 31 85 202 77 62 2590
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2243 4 3 fap il S 2 ¥R

H i+ £/100 m?

Taxa\Station ® % % SE-1 SE-2 SE-3 SE-4 SE-5 SE-6 SE-7 SE-8 SE-9 SE-10 SE-11 SE-12 33+

Ambassidae

Ambassis sp. 2 | 1
Bothidae

Bothidae gen sp. At 1 1 1 1 1 5
Bregmacerotidae

Bregmacerotidae gen sp. s R 1 1 1 1 4
Carangidae

Alepes sp. RlE# 1 1 1 3

Seriola dumerili B 1 1

Trachurus japonicus P& R4 4 4
Clupeidae

Nematalosa japonica ZREIES 1 1
Cynoglossidae

Cynoglossus sp. =% 1 1
Kyphosidae

Microcanthus strigatus &4 1 1
Labridae

Labridae gen sp. FRIB N 1 1 2
Leiognathidae

Secutor sp. o g 1 1 2
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Taxa\Station

z

¢

«)-

SE-1 SE-2 SE-3 SE-4

SE-5 SE-6 SE-7 SE-8 SE-9 SE-10 SE-11

Mugilidae
Chelon affinis
Chelon macrolepis
Muraenidae
Gymnothorax sp.
Myctophidae
Ceratoscopelus warmingii
Diaphus sp.
Ophichthidae
Ophichthidae gen sp.
Paralichthyidae
Pseudorhombus arsius
Pinguipedidae
Parapercis sp.
Platycephalidae
Platycephalus indicus
Pomacentridae
Chromis sp.
Neopomacentrus cyanomos
Scombridae
Auxis rochei rochei
Scomber japonicus
Scorpaenidae
Neosebastes entaxis

I
L

o
BE

M-

I 45

AP AR

Pt &

B A
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Taxa\Station ¥ <% % SE-1 SE-2 SE-3 SE-4 SE-5 SE-6 SE-7 SE-8 SE-9 SE-10 SE-11 SE-12 3+
Scorpaenopsis sp. i 1 1
Sebastiscus marmoratus PR o= 1 1

Serranidae
Caprodon schlegelii FRAEH A 1 1
Pseudanthias squamipinnis Sk T A 1 1
Selenanthias analis Bpr o hy 1
Sillaginidae
Sillago sp. VR 1 1
Sphyraenidae
Sphyraena japonica P™&Ha 1 1
Synodontidae
Trachinocephalus myops BLER A | 1 1 | 1 1 6
RITEA 5 5 15 2 4 9 1 9 8 7 4 14 83
S 4 5 8 2 4 8 1 8 5 7 4 9 23
SEE s S 4 5 11 2 4 8 1 9 6 7 4 9 33
AL AR Rk 5 7 26 2 5 11 2 9 12 10 6 22 117
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4 . Hl . JI
42, 1.80 - 1.70

% 1.52 1.53 152 161 1.53 1.53

7 160 - : : : 146 1.46

Jg‘ 1.40 4. 1.31 1.32
#'? 1.20

gt 1.00

% 080

=

i, 0.60

3

B 040

35 0.20

SE-1 SE-2 SE-3 SE-4 SE-5 SE-6 SE-7 SE-8 SE-9 SE-10 SE-11 SE-12

iR =k

W 2.4-1 % & g fr2 2 $ 5 & $45 c(Shannon-Wiener diversity index, H’)
353 R 4p #(Pielou’s evenness, J)

2.50 H

2.22 2.20 214

2.00

TE W s ¥

;J{»E 1.50
1.00

0.50

0.00

e g A A

SE-1 SE-2 SE-3 SE-4 SE-5 SE-6 SE-7 SE-8 SE-9 SE-10 SE-11 SE-12

R 2

W24-2 2t Fi3fa 4244 % ﬁ‘:t}_:}p #(Shannon-Wiener diversity index,
H’)% 353 R 4p #(Pielou’s evenness, J’)
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AP ER LR ROVRE T ok pafin B 204 B2 d 0 4 2 75w
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2.6 kT wkE

AZ110& 27 69 &k HimE ¥ R AR 1.5-1)4 4 7 ik F SE-1 ~ SE-
25 #4110 & 37 16 p 34 {7 SE-1~ SE-2 w e (v ¥ » 1 (FIRFH (73540 #f

S (F126-1-264) « 25 » B EBA 4 BA I ArR A BB T N «
P AR RS H 2 B $(10-12 0 )A R R B heT o

W 2.6-1 k¥ o3 RE SE-1 R %
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W 2.6-2 k™ k3 % E SE-1 RHF ¥ fc
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W) 2.6-4 -k T wk3 R E SE-2 BEF it
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C)F2FRTHEFRET FR

109 # % w 20117 19 p %5 2 &k % SE-1~SE-2> 5
110 1% 15 p 44{7 SE-1 ~ SE2 w2 it % ©

(5) % o 2t

AOOHEH AT ERFZ AT RS B R ARE
FAEY > RRERRIE S EFRAEA T~ 1-Hz band 2 1/3
octave band 4~ 47 » T A7 5 109 # 11 * 19 p 10: 00 %
109 # 12" 19p 10: 00> % 30 p (720 /) pF) » H % 4o

1. PEAE 3 A 4

HE P BRI LR R
R R L = BRI PN S
o RFROR AL REL R e B P
G RO GRITARER A SRS EP A
FRERAPFAHERY > REHER Y RIEFT Ik AT
i H R o AT HEER 2 BB TR D
11/19~12/19 p £ 30 p » PERF 720 /] P - 109 # % = % § B %
%%@2@5&@2&&%%’@ﬁﬁ%éﬁ@\ﬁ%;wq\
e N B B ER AT o  BEPARHRB R 2 B R
FERHLIKHzZ Ty PEOEDIEAS EXHaprERE
e AP RBEkTHRFZLE -

b0 REUERED
A b i STA S hp ARk

SE-1 #wH Bk TefsaiE SE-2 $wmE Bk IeiEER

10*

& - B —
N ©

T o e &
= ol = L, 5 =S
510 - > 10 o
= e 2 ®
2 g g a
g Y g 5
= o o T
C 7] o 5

-
o
N
=
o
N

WA9 AR 201 q20F 323 129 1149 115 12001 12007 1213 12119
Time: (dete) Time (date)

¥ 2.6-5109 & % = % SE-1 % ¥ wk3 P47 §] 2.6-6 109 & 5 = % SE-2 4 § w3 B 4E W
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2. 1-Hz band 4 7

Bk Ty 0 I-HZ MRS @RS AP I A F 0 ATk
THE B R AER o 25 40P 2.6-7% B 26-8% £ 2.6-1 -
F 2.6-2 75T o W AZF A A TR MO R %—éﬁk\* )
1k Hz 3 &) » SE-1 495 %we§ & 5 62.0dB > A5 %4 &
% 69.9dB» i SE-1 & 1kHzwe§ %% 4 3t 62.0~69.9dB 2.
B3 SE-2 2. 95%wk§ & 5 72.7dB > A 5% § & = 62.5dB -
5 SE-2 & 1k Hz wke§ % &5 /1 3t 62.5~72.7 dB 2. & L i 2
ok T A Bk ko 0 A1 100 Hz £ 400 Hz B e %% £ 1

e
#

<0 ZAREApiT 5 ¥ 7 1kHZ-10kHz §= FIp » SE-2 sk % 6
%Lfl* = ’K$HIQF§;’—»/’?/ 2B Vo R H A G
4R R o
i SE-1% m % Iif)‘i"%%ﬁ A% \1"63 120 SE- Zﬁlﬂi BB RERERBBE S
— 5 e 5%
—= —

SPL (dBre 1 uPa/ Hz)
SPL (dBre 1 pPa/ Hz)

10? 10° 10* 102 10° 10*
Frquency (Hz) Frquency (Hz)

W 2.6-7109 # % = % SE-11-Hzband %%  § 2.6-8109 & ¥ » ¥ SE-2 1-Hz band % 3 %
BHRFRHB I L T W FHEHIHB I G F

#26-1109 # 5= % SE-1% 3 3 1% 4+ > 1-Hz SPL (dB re 1 pPa)

# % (Hz) 20 100 500 1k 5k 10k 15k 20k
5 % 80.8 832 703 620 560 485 493  46.0
50 % 93.7 8903 758 66.6 61.7 526 519  50.1
95 % 1076 967 802 699 61.7 604 61.1 589
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% 262109 % 5= % SE-2%3 R85 A % » 1-Hz SPL (dB re 1 puPa)

#E % (Hz) 20 100 500 1k 5k 10k 15k 20k
5 % 80.7 84.2 71 62.5 559 479 46.6 43.2
50 % 93.0 90.5 75.3 67.4 61.7 51.7 51.2 48.4
95 % 104.2 97.6 80.3 72.2 61.7 61.4 61.7 59.1

3. 1/3 Octave band 4 #7

1/3 Octave band 4 45§12 & BLi= 5 | B ot grends B3 o
A w38 20Hz T 20kHz 2. & 1/3 Octave band & 31 47 % 4 ]
Mo B Lot (Mean) ; ¥ Fl s F BAEF &5 720 £ )T
B FP L A B A LAFF 5% ~ 50% ~ 95% 453k i 0
4t S]] & A B B F o 4o 269 B 26-10~ 2 % 2.6-3
% 4 2.6-4 47 o

1-Hz band % % & 1/3 octave band 1= ;X R 3his > ¥ 7 f2
FIATRPIBEE BRI ORB R FRERR S BEE
LR 26-9 B 26-10 T HF R 0 H KT RS $HARS S
Wenz curves 4p i1 5 o BORE HOR (- 0L g > SE-1 27 SE-2 4p 1Y o

)

PR gzjfgg#ﬁli;fg_j\?’] v = ipER 2w g TS
B 27 50 York g W ALK ARIT 0 A R ART EARA F T G 2
Pleb 7801 315 Hz AP vl o SR 1 5 7] 0 & 07 X #h 3R A

AEEE T ST
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109 FwFE SE-1%H w4 1/3 Octave bandg3E R
T T T T T T T

140 T T T T
[ TImean
w—5%
d..”: 120 - — 50% |
= s 95 %,
P gl =
g 100T // S~ - g
: "v-
& 80 -
60 1 | ] 1 | I 1 | ] 1
20 40 80 160 315 630 1.25k 2.5k 5k 10k 20k
Frquency (Hz)
W 2.6-9109 & ¥ = ¥ SE-1 # # 93 1/3 Octave band 47 3 F|
34 1094 ®wF SE-2% %=%F 1/3 Octave bandia:t Rl
T T T T T T T T T T T
[ Imean
a 120 - e 50% | ]
: w— O 5 0/
= 100 | .
a —
= -
S 80 =
60

20

40 80 160 315 630

125k 2.5k

Frquency (Hz)

5k

10k

W 2.6-10 109 & % = % SE-2 # $ =& 3 1/3 Octave band #7 ¥
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20k




% 2.5-3109 # ¥ = % SE-1 1/3 Octave band #* 3 (dB re 1 pPa*/Hz)

’ (;j; * 20 25 315 40 50 63 80 100 125 160 200
Mean 1003 1042 107.8 109.8 1092 1087 1062 103.1 1024 101  97.4
59 873 941 100.1 1034 103 1024 1004 967 939 928 92
50% 1003 1045 1077 1097 109.1 1082 106 1027 101 988  96.9
95% 1149 1151 1161 1164 1164 1158 111.9 1099 115 1145 105.6
’ (;j; * 250 315 400 500 630 800 1k 125k 1.6k 2k 2.5k
Mean 983 100  99.1 963 919 892 899 906 92 94 923
50 923 935 943 91.1 863 846 856 864 868 889 843
50% 972 987 991 965 915 892 90.1 91 927 949 934
95% 1097 111 1055 1013 100.1 94 936 94 959 98 969
’ (“H*gj 305k 4k sk 63k 8k 10k 125k 16k 20k
Mean 914 922 914 902 876 8.6 8 885 87.1
5% 86.4 878 864 859 834 822 841 848 824
50% 922 93 921 906 875 8.1 871 875 863
95% 952 955 954 957 937 943 957 961 949
% 2.5-4109 # ¥ = % SE-2 1/3 Octave band ¥ (dB re 1 pPa*/Hz)
e
) 20 25 315 40 50 63 80 100 125 160 200
Mean 99.5 103.6 1079 110.7 110.7 110.1 107.5 1042 102.2 100.7 97.8
5% 87.2 94.6 100.7 104.8 1044 1033 1014 979 947 935 92.7
50% 998 103.5 1078 110.6 1105 109.8 1072 103.8 101.3 994 973
95% 111.7 1129 1163 117.9 117.7 117.9 114.6 1109 1133 1132 104.7
®CHEZ(Hz) 250 315 400 500 630 800 1k 125k 1.6k 2k 2.5k
Mean 98.1 99.2 98.9 96 91 89.5 90.8 926 912 925 91
5% 92.9 94.1 94.9 91.9 86.3 84.8 86.1 87.1 86.2 86.3 83.6
50% 97.2 98 98.5 95.7 90.2 894 90.8 92.3 91.3 927 91.5
95% 106.7 109.8 104.5 101.1 998 94.7 949 98.3 95.5 97.6  96.6
¢S (Hz) 3.5k 4k sk 63k 8k 10k 125k 16k 20k
Mean 905 915 914 904 881 862 87 874 857
5% 84.8 86.6 86.4  85.7 82.7 81.6 82.3 82.6 79.8
50% 90.9 91.9 92 90.5 87.8 85.4 86.5 86.8 84.6
95% 948 955 959 97.1 97 953 962 969 954
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(2) 3985 WP

1. vl e B-1d R

W g p ST 7 el e BT R

N & Juﬁzif. 3
B (= 47 1§ Jp] el v Bt Bic(de & 2.6-5) 0 vl v B- SE-1 A 4 o) pF
SPIEFECp > xR D) 149 =t > SE-2 & 11 ) EﬁmE%&P\ N
BT 163 =& o W ipla] PEPER A W R 5 0.55%% 1.52% > &
AR T LRGSR DR R o

-

% 255 L gl e B2 ORI %
B EE

ERRIE =8 3 R
(F%) (%) (18 3R] -] P i/ 45 PR
SE-1 720 149 4/720(0.55%)
SE-2 720 153 11/720(1.52%)
2. v 4B E-1 R

Wi R B % dod 2.6-6 77 0 SE-1

4 T -] P EPREEL

R 2 R 1,496 = > SE-2 & 11 B ) PEeRpEELN > 1 0 R F

306 =% o W Rl ] PEPEE L A B R § 0.55%% 1.52% o Eiom ot s B

e RV S (R o

% 25-6+73 38 f Bl
BEF PR AR Rtk R

(F%) (=1) (18 3R] P i/ 4 PR
SE-1 720 1,496 4/720(0.55%)
SE-2 720 306 11/720(1.52%)

,—,—r,vd u"ﬁ»p‘%pj‘z%ﬁﬁ\m]g‘/? J.% SE-1 ~ SE2
PERFRN o H =] pFEE

b 720 | P g
@3 PERF 720 ) pE® > SE-14 0.55%¢h
B R @ SE-2 B 2 1.520%:0p B

P\ ’j‘_’l"L

MR AT ARy REDRE
4 98%:hpE R > SE-1 2 SE-2 ¥z G i B s R
% 98%rpE Y il §

L ORRIR T e
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7HBRE

@%Fﬁ%%ﬁﬁﬁ%iﬁ%<9&ﬁ£ﬁ%&9%?ﬁﬁ’iwﬁﬁb
KA TR AF 110# 20 22p 2 30 5p )
REDE o TERPEA P s RZ KRR - R EK

CBR ’%%m' Fo% a~21t35 &
PR LAER LEHER PRP)E

5 s L BR e e iE (7 4
FEplesapHE ~ Kig ~ 3§
%

s

FoREEME YR B

N

- N ARRE
WhHFFRE 12 BABKTRE AFERSEANRENL 271
R B ER 151
(-)pHE
AE L PIEE

RIS > pH Rl E /43 8.1~8.3 5 Lo dEia R s
AERB ST RS (pH & 7.5~8.5)

(=) k&

ANE L PIRETRESE KRR E A 17.56~25.7°C -

—~
I
N
N
Sy
|l

AELRHTREE > R F RRE A 6268 B L R
A FRE & F R (=5.0mg/L) -

(=) B A
AFEPIHERISE > BARPIE A 33.4~33.8 L RloAP i
LRIETER TR TR N
()% % %
~E LR HERES :

B % 0 A BB FER G A <1040
CFU/100mL(MDL,<10 CFU/L00mL) » > & ¥ i 2 = B -

(F)E %% a

AEE

TREE % E apEA3 05~13ug/L B ¥ A
ﬁi%@ﬁ°

COERI £ 5
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AEZLPIETRESE AT 5 FREAN05~0.6mg/L 0 & Bl
= Ak 'bai% Vb dEs A TR &R <3mgl/L) -

iy
ey

()

hE LR T P % > £ F B E 4> N.D.~0.02mg/L ( MDL =
0011 mg/L) » B ¥ A% 2 P -

(1) & 758

*E R IR T Rl % 0 BE AR E 45 2.0-10.0 mg/lL > B ¥
B2 BEp

()% % RH
P HEsA P2 AL TE 28 2B 0 > B8 s
1-AER

AE L RHT RS > AR BRI E 4 N.D.~0.61 mg/L 0
T F A FRPN

2 LA

rMEEPIEETRIESE > TAEARE A N.D.~0.31(MDL =
0.020 mg/L) » B ¥ A2 RPN -

3. BAEME

A F Lo T ORI OE % o I BFEE B o E 4
N.D.~0.074mg/L(MDL =0.022 mg/L) » i+ # i 3 2 FFp -

4 ~p R

AL RIHERSE P RBRE A 0.346~0.578 mg/L -
Bt A2 RPN -
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£27-1 2 EABKFERESSF4

- SE-1 SE-2 SE-3 = ,z_iﬁifﬁir‘?r
| Ak | AK | & | UK | AE | *K | *K | mK |FeHEF
ERlp 110.2.22 110.3.5 110.3.5 -
pH - 8.2 8.1 8.1 8.2 8.2 8.2 8.2 8.2 8.2 7.5~8.5
kg °C 22.1 22.0 22.0 17.6 17.7 17.5 17.7 17.7 17.8 -
o (mg/L) 6.2 6.2 6.2 6.8 6.8 6.8 6.6 6.6 6.6 5.0 10+
R (psu) 33.8 33.8 33.7 33.6 33.5 33.5 33.8 33.7 33.7 -
= % 1% {3 | (CFU/100mL) <10 <10 <10 40 30 25 15 25 25 -
F¥%Z A (ng/L) 0.947 1.12 1.26 0.599 0.544 0.544 0.547 0.544 0.603 —
EAMEE I (mg/L) 1.9 1.8 1.8 0.6 0.6 0.6 0.5 0.5 0.5 KR
w e B (mg/L) 0.61 0.20 0.10 0.05 N.D. N.D. N.D. N.D. N.D. -
oA e B (mg/L) 0.31 0.06 0.05 N.D. N.D. N.D. N.D. N.D. N.D. -
IR (mg/L) 0.074 0.069 0.074 0.024 0.024 N.D. N.D. N.D. N.D. —
GREAL i (mg/L) 3.2 3.0 2.7 3.6 3.8 4.7 5.6 4.3 4.6 —
ES (mg/L) 0.01 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.01 -
¥ s (mg/L) 0.505 0.578 0.541 0.455 0.528 0.419 0.346 0.419 0.492 -
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227125/ BKFEREELATEED

_ SE-4 SE-5 SE-6 i /J-if; B &
A | "k | mE | ¢k [ A | mK | 2K | "k | BN |FeWER
ZRp Y 110.2.22 110.3.5 110.3.5 —
pH — 8.1 8.2 8.2 8.2 8.2 8.2 8.3 8.2 8.3 7.5~8.5
kg °C 23.0 22.8 22.7 17.6 17.7 17.8 17.7 17.6 17.7 —
P (mg/L) 6.6 6.6 6.6 6.6 6.6 6.5 6.7 6.7 6.7 5.0+
R (psu) 33.7 33.6 33.6 33.8 33.7 33.7 33.7 33.6 33.6 —
= % 1% {3 | (CFU/100mL) <10 <10 <10 <10 10 <10 <10 40 10 —
E%% A (ug/L) 0.942 1.03 0.917 0.658 0.548 0.629 0.544 0.574 0.599 —
2% % €| (mgl) 1.8 1.8 1.7 0.6 0.6 0.5 0.5 0.5 0.5 3T
ol (mg/L) 0.09 0.26 0.10 N.D. N.D. N.D. N.D. N.D. N.D. —
AL (mg/L) 0.04 0.04 0.04 N.D. N.D. N.D. N.D. N.D. N.D. —
iy (mg/L) 0.065 0.065 0.069 0.029 0.024 N.D. N.D. N.D. N.D. —
GRE AL i (mg/L) 2.0 2.4 2.8 3.8 4.5 5.4 3.7 6.7 8.6 —
i ¥ (mg/L) 0.01 0.01 N.D. 0.02 0.01 0.01 N.D. N.D. N.D. —
7L (mg/L) 0.432 0.468 0.395 0.419 0.528 0.492 0.492 0.455 0.528 —
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227125/ KFEREELSTEH2)

_ SE-7 SE-8 SE-9 4 /J-if; B 5
A | "k | mE | ¢k [ A | mK | 2K | "k | BN |FeWER
TRlp 110.2.22 110.3.5 110.3.5 —
pH — 8.1 8.2 8.1 8.3 8.2 8.2 8.2 8.2 8.2 7.5~8.5
kiR °C 22.8 22.7 22.5 17.6 17.5 17.5 17.7 17.8 17.8 —
BEE (mg/L) 6.3 6.3 6.3 6.6 6.6 6.6 6.6 6.6 6.6 5.0+
AR (psu) 33.6 33.6 33.5 33.8 33.7 33.6 33.5 33.4 33.4 —
= % 1% {3 | (CFU/100mL) <10 <10 <10 <10 <10 <10 <10 <10 <10 -
F%% A (ug/L) 1.03 0.998 0.976 0.658 1.12 0.743 0.633 0.574 0.658 —
2F5 2] (mgl) 2.0 1.8 1.8 0.6 0.6 0.5 0.6 0.6 0.6 3T
b2l (mg/L) 0.08 0.07 0.07 N.D. N.D. N.D. N.D. N.D. N.D. -
I Al s (mg/L) 0.06 0.03 0.04 N.D. N.D. N.D. N.D. N.D. N.D. —
I P B (mg/L) 0.065 0.065 0.065 0.024 0.024 N.D. 0.029 0.024 0.024 —
f i+ FH | (mgl) 2.8 2.4 2.0 2.6 4.4 2.2 2.6 2.7 4.0 —
%% (mg/L) N.D. 0.01 N.D. 0.01 0.01 0.01 0.01 0.02 0.01 —
P ok (mg/L) 0.541 0.505 0.468 0.492 0.382 0.455 0.346 0.455 0.382 —
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2271 25/ BKFERBEELSITE(HI)

- SE-10 SE-11 SE-12 4 ,s,igi B 5
*h | vk | oAk | K | K | RK | *K [ 'K | K |FCREF
ERIP H 110.2.22 110.3.5 110.3.5 —
pH — 8.1 8.1 8.1 8.2 8.2 8.2 8.2 8.2 8.2 7.5~8.5
kg °C 25.7 25.6 254 17.8 17.7 17.8 17.9 17.8 17.7 —
i E (mg/L) 6.5 6.5 6.5 6.7 6.6 6.6 6.7 6.7 6.6 5.0 2
AR (psu) 33.6 33.5 33.5 33.6 33.7 33.6 33.6 33.5 33.5 -
= % 1% {3 | (CFU/100mL) <10 <10 <10 10 15 10 <10 15 <10 N
F¥zx A (ug/L) 0.942 1.20 1.09 0.629 0.629 0.603 1.15 0.714 0.684 -
41F% £ (mgl) 2.0 1.7 1.8 0.5 0.5 0.5 0.6 0.6 0.6 31T
P2 S: (mg/L) 0.09 0.13 0.19 N.D. N.D. N.D. N.D. N.D. N.D. -
LA (mg/L) 0.04 0.02 0.02 N.D. N.D. N.D. N.D. N.D. N.D. -
I e (mg/L) 0.065 0.065 0.060 N.D. N.D. N.D. 0.029 0.024 0.024 -
SRk i (mg/L) 2.0 3.4 2.4 2.6 5.9 5.4 6.3 7.0 10.0 -
%% (mg/L) N.D. N.D. 0.01 N.D. N.D. 0.01 N.D. 0.01 N.D. -
s (mg/L) 0.468 0.395 0.432 0.419 0.455 0.382 0.346 0.382 0.564 -
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4z gk - VU a2 190918 2669023
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2283+ EPLPFREFEFRATH

R s | AL A L (TWDOT= B2 3) gt () | A% (m)
Tl e 189385 2668980 100 3
T3 ik 188006 2666953 100 5
HI A 189385 2668980 25 5
H2 A om 190578 2669001 25 3
H3 B4 190742 2669625 25 1
H5 Ao 190471 2667622 25 1
H7 B 188739 2667446 25 5
HS i 190739 2668760 25 4
HY Ay 189353 2668273 25 7

R ks TWDI7 (Z BAF )

22842 EREFMEHET AREFRES 4

Egi RER (%) wHEHEER (%)
i 104 68.87
SN 43 28.48
A 3 1.99

" 1 0.66

2285 AFRAPHHEHERFBEF 22

B kg i1 1 BER (%)
~ % »ix 26
L B 11
=R b 8
TR S 5

1 = ?/:%‘* Y » iR 2
s 5 b 2
ik b 1
8¢ » 1
FER % 2 5 1
i [ 1
CEREY ~ i 28
< A » 11
TR RSk b 3

T3 8y » i 1
AE" ¥ » i I
B ¥ ig R4 1
A b 1
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2286 2R EFREHERFREFRELS L

T RER (%) WEHEBEFR (%)
* & 37 35.59
SR ER 30 28.85
LI 11 10.58
Y 9 8.65
AT 5 4.81
TR S 3 2.88
Bis B 2 1.92
5 ¥ 1 0.96
Ry 1 0.96
e 1 0.96
AE?» LY 1 0.96
FEHRE 1 0.96
FER % e 1 0.96
7R 1 0.96

L 104 100
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2287 AERAPFT LS B REF ES A

¥ E LR 1 (ifea RER (%)
Ay 2 47
- 3%1:3? R4 2
B ¥ B2 1
Fhe » i 1
w4 RFAL B2 21
A B2 16
H2 —
B ¥ g 2 6
2 ‘% »ix 1
raUnY 2 61
H3 o
B ¥ B2 5
FmE R4 28
< 4 » iz 15
h B » iz
o éiiz e
LRy ~ %
HE' LY ~ i !
S EREY ~ & 33
H7 <A ~ iz 8
Fhe » i 4
< 4 » iz 15
LEREY ~ i 8
HS FONY Ve 3
[ i 2
2 ;if » B 1
L EREY ~ 42
FoX N 4
H9 * % »iE 2
5 v R4 1
R i i 1
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2288 *FAAFMILo KRB e 4174

i RER (%) EHEBER (%)
Ay 124 36.27
SR EE 85 24.85
% 40 11.70
R 28 8.19
w2 A 21 6.14
Fhe 13 3.80
B ¥y 13 3.80
T=x 4 1.17
TN 3 0.88
Ed4z 3 0.88
REX 2 0.58
" ¥ 2 0.58
L 2 0.58
TR R 1 0.29
AE» LY 1 0.29

B3t 342 100.00
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2.5 R R dp B At
(1) &+t ® ~ A d

kA F S MRS R R S e e RS L
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2301 FRABKFTREE S 4

X Yo 1w &R 1) F
. Hp = [N
F 551 R = B ETE
- B 55
ERP A
£ &
L2020 109.02.02 109.04.15 109.07.08 100.12.27 100222 | ¥
e 109.02.25 109.04.20 109.07.20 e 110.03.05 *
106.01.04
pH - 8.0~8.2 8.2~8.3 8.2~8.3 8.2 8.2 8.1-83 | 7.5-85
kg | eC 24.1~29 18.6~23.7 | 229262 | 294-309 | 17.6~18.7 17.5-25.7 -
5% (mgl) 5.0~738 6.1~7.3 6.3~6.9 6.3~6.7 6.3~6.7 6268 |50
BE | (psu) 32,6347 | 335-33.9 | 336-343 | 33.6-341 33.5-339 | 33.4-338 -
< FE 4R
A IS <10~90 <10~20 <10~95 <10~65 20~95 <10~40 -
B% | 100mL)
42
e R 0.4~1.6 0.5~15 0.2~0.7 04~1.1 0.5-13 -
i
g | el <20 0.5-0.7 0.5-0.7 0.5-0.7 0.5-0.7 0.5-0.6 | 31
=
B
w | megL) | 31-126 2.5-13.5 1.9-5.2 2.8-104 4.9~15.4 2.0~10.0 -
2
£§ | (mgL) | 001~0.09 | ND~0.04 | 001~0.03 | 001~004 | ND~0.05 | ND.~0.02 -
AEE®| (mgl) | 0006099 | ND~0.15 | ND~021 | ND~0.13 | 042078 | N.D~0.6 -
I A —
PR (meL) | ND~014 | ND~0.03 N.D. N.D. N.D. N.D.~0.31
s
I -
m | (mgL) | ND~0.53 | ND~0059 | N.D~0.076 | N.D~0.027 | ND~0.027 | N.D.~0.074
%
PRB| (mgl) | 0.092-0.552 | 0383-1.022 | 0392-0.991 | 0.340-0.718 | 0389~0.609 | 0.346-0.578 |
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% p g3

EZFSTHREE ARITFHPAFZFIALEEP > g R 427
2312555 SFERISEE A4
LS 2 Lol
B 7E ZR P HP Eid ik i’f f’; /Ei i M %.Zé i
Thi=dp FF
(105.08~105.10) | *~114 —
108.06.26~28 53 44
108.09.18~20 97 137
3 108.12.09~12 65 93
T;fi?gg?;) 109.03.13~14 59 108 —
109.06.16~18 56 70
109.09.17~18
109.09.25~26 >0 20
109.12.22~24 50 64
110.03.23~25 55 77
TR RY
(105.08~105.10) |  33~64 —
108.06.26~28 29 22
108.09.18~20 48 76
. 108.12.09~12 37 48
FMio (hg/rn) 109.03.13~14 33 61 100
- 109.06.17~18 30 33
109.09.17~18
109.09.25~26 28 4
109.12.22~24 26 33
110.03.23~25 29 31
TR RY
(105.08~105.10) 16-31 —
108.06.26~28 15 8
108.09.18~20 19 27
3 108.12.09~12 21 32
Pg%nggﬁf) 109.03.13~14 12 25 35
109.06.17~18 6 12
109.09.17~18
109.09.25~26 10 20
109.12.22~24 9 14
110.03.23~25 15 14

FIEF SRR AR EF109497 18P ¥ 3

F % 109115922054 iz & 3 # 2 3

142




Lo kR

MR RE T RS R ArA 313 2 & 314 AFwRF TR
Rleb LRI EIDE & 5w 8 LR R L R
b E ORGSR LRI LRIESR & 5T 2P AMRERFIZ 5 - AwE R A

SABTHFZEIBEAD LG

2303 Ry BB R A4

L g g kan 3 £ (dB(A))

Rl =k ERlp 2
L L L«
a o?gﬁf 10) 60.2~62.8 | 55.9~57.5 | 54.1~55.3
108.06.25~26 63.8 53.0 53.0
108.09.24~25 63.6 54.1 52.9
T 108.12.12~13 65.2 55.5 55.4
(G52 A% e )| 109.03.17~18 62.3 54.5 51.5
109.06.17~18 66.5 58.6 59.0
109.09.14~15 64.6 57.3 53.9
109.12.02~03 63.9 54.9 55.2
110.03.22~23 66.8 54.7 53.0
R B B B
(106.07.09~10)
108.08.12~13 56.1 50.2 50.6
108.09.24~25 54.8 49.2 48.6
S 108.12.12~13 55.6 53.2 51.3
(T PRIHP ) 109.03.17~18 54.6 49.2 49.8
109.06.17~18 64.0 48.9 57.3
109.09.14~15 54.3 49.5 47.5
109.12.02~03 60.7 50.3 53.4
110.03.22~23 57.0 52.6 50.7

VNS
,— - B 76 75 72
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314 FxFBT RS LS IT4

& pE g o0 s (dB)
B2k SRl P E
Lvios Lvior
28.8~29.6 25.2~25.7
(106.07.09~10)

108.06.25~26 46.5 32.1

108.09.24~25 43.7 35.6

108.12.12~13 44.6 37.2

MEde 1 AR/ B

G2 AZ AR 109.03.17~18 47.1 34.6
109.06.17~18 44 .4 36.7

109.09.14~15 45.2 38.0

109.12.02~03 44.6 36.2

110.03.22~23 46.1 36.7

(106.07.09~10)

108.08.12~13 45.1 40.8

108.09.24~25 43.7 35.3

108.12.12~13 40.1 32.0

PR I AR ARIT AT R 2L

(BT PRFEP ) 109.03.17~18 44.6 34.5
109.06.17~18 443 33.6

109.09.14~15 44 8 34.8

109.12.02~03 43.2 35.2

110.03.22~23 43.1 34.9

£ ﬁ_?v 3 ’E. %'J%jg(]—lvlo) 70 65
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piEHRE 2 g O Aok 315 2 & 31@*\?“5@5‘3;‘2?1%
%éﬂﬁﬁﬂﬁéﬁﬁﬁmﬁﬁﬂ FE 1 Amd  ARE - R
T ERIREE LR LPESP LS e f~ﬂﬁ%@agﬁﬂﬁo
FREERZPEMERT ERESFEFIALBALEN AR T 2
lr%-zlj o
£ 315 Ytk TRl RS A
, - PP R
YBif . B~ B ﬁ =
s ERlR Leg(dB(A)) | Lumax (dB(A))
108.06.28 673 75.6
108.07.16 68.6 81.7
108.08.16 65.7 743
108.09.20 66.8 76.6
108.10.02 67.0 73.1
108.11 21 63.9 773
108.12.09 66.2 798
109.01.09 63.3 776
109.02.04 66.2 85.4
109.03.13 65.6 78.8
, 109.04.01 61.4 736
LIS g 2 2 ()R LT BB
Pesst p ok = (8B 3 % R 109.05.15 60.6 67.6
109.06.18 60.9 69.1
109.07.03 62.5 73.0
109.08.14 59.9 66.3
109.09.16 66.0 76.2
109.10.16 68.2 82.9
109.11.09 61.0 72.0
109.12.24 66.9 76.8
110.01.21 704 78.1
110.02.05 64.9 76.4
110.03.22 60.6 70.5
S a2 ks § A
(20 Hz & 20k Hz) 80 100

AR E AR L AR R 1028 5P B FF kS FAIEEGRFLIEF N

1020065143%5 2 ) -
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2315 F2hg ERBELSTEH)

PRiE | Bi3E
R Erlpy Leg(dB(A)) | Luax (dB(A))

108.06.28 663 754

108.07.16 68.4 76.0

108.08.16 65.5 74.0

108.09.20 67.6 763

108.10.02 67.0 76.8

108.11.21 61.6 77.6

108.12.09 63.9 69.3

109.01.09 69.4 86.1

109.02.04 66.9 80.4

109.03.13 60.5 713

o 109.04.01 71.9 84.0

RS % R 109.05.15 68.6 79.4

109.06.18 58.4 74.9

109.07.03 65.8 79.6

109.08.14 63.7 753

109.09.16 654 74.1

109.10.16 66.5 738

109.11.09 66.8 83.8

109.12.24 65.5 72.6

110.01.21 75.8 85.0

110.02.05 704 87.6

110.03.22 732 80.8

ERR-E REm i A b R b 20 100

(20 Hz & 20k Hz)

A\ H RS F RN S TR RF102E87 SP B0 F o kg FAEECRE 23 B

1020065143%5 2 ) -
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A 316 5 ¥ 2 AR ERR A4

" . 504 2
iRl 2k ZRP Leotr (dB(A))

108.06.28 40.6

108.07.16 394

108.08.16 47.6

108.09.20 39.1

108.10.02 37.2

108.11.21 41.1

108.12.09 40.9

109.01.09 45.8

109.02.04 41.0

109.03.13 37.2
e Ty 559
109.06.18 44.1

109.07.03 44.4

109.08.14 38.6

109.09.16 37.2

109.10.16 42.8

109.11.09 36.6

109.12.24 41.0

110.01.21 424

110.02.05 39.2

110.03.22 36.1

B A I AR R F AR 490

(20 Hz & 200 Hz) :

R FEEY PRI ARk 10288 5P B F T 2k FHBEGRFLF R
1020065143554 ) ©
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% 3.1-6 fr=x ¥ HapvkE ERISEEAFAMD

v
S ERIp Lei:b(dgﬁ(i))
108.06.28 43.0
108.07.16 41.0
108.08.16 47.6
108.09.20 37.3
108.10.02 36.7
108.11.21 39.9
108.12.09 44.1
109.01.09 42.4
109.02.04 42.9
109.03.13 42.0
109.06.18 46.6
109.07.03 45.2
109.08.14 40.7
109.09.16 46.6
109.10.16 42.8
109.11.09 42.3
109.12.24 45.2
110.01.27 43.3
110.02.05 46.2
110.03.22 45.4
For A 1 AT PO B PR 49.0
(20 Hz % 200 Hz) '

A YR F AR L Rk I102E8 5P B FF 2k FHEERETE S
1020065143352 ) -
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5 45cm ) &7 Tt g (HYDRO-BIOS 48 ®l# ¢ 5\ #&
Fingdt) Bl iBRZkE -

PR A AR wA LR T RS L RS A S
B L L RIER T M BRI S N o 8 R Y
AR T B asd Ko P Ao F 4R A AT M & T K
TRFE PR IR Im e F 22wt (F§7
AZE3IM) £+ 3G o

KT e s T ACRIFR T T m gt 3 & T AR T A A4
B R EARIOFE R T ARG T o BB (S F JRIT B R A R M-
P P EEA R R ANLE B P RER AT BB ERD
%® HABS HiaiR e ko FH P R T AILA T o

()& ~ -8
WRERES 0 FESN LSRRI E 2,000 B BRECL Lo

FWIRI AR ERE RS S U2-14-1/8 & 1/16 T BREECY S
2,000 B > £ 002 BRI MIMCA T R FEE Pl TSR iRt

Pl 4 U E LH kA (inds/1,000 mP) e HEE T A & &



¥ TpABETSY 7P YRE, (LE > 1983) 2 Tigpsd 8
(% > 2009) -

3 (BN &)

BibF 5 RRE L2 THAFT AR AR FHREL
(NIEA E103.20C) F 72. o & B zbarl 4,3 M3 2 &% & > 114
A k4 $ 34 B (Naturalist’s rectangular dredge) % P 5x5 mm » %
cR A5 cemo T B 18 om A E R o PO IS G R GIRERR
FRZRSEF SR EY g2 51 & ﬁéi’ s B AR e bk
TS 0 5 %Y PR S HRA RG> FHv ISR LT E
fa o~ 3o

FRET DR Y T LRk (S 5 2008) T A E B TR
%, (o> 2007) T r;%%?i“ s (Mo 2009a) T s A (R s |
(w2 M%), (> 2009) TR e & 5%‘*:"’ﬂ§ﬂf§a (%%
1986) " s A K BT M, (F%1097) M 2o &r
Kz augmmy (B> 1996) " @ Bia i g (44 % > 1986) r%
BV LA LAR RS RIE (8% > 2015) 2 T 2R HRE
(4 » 2007) -

(Z) PEF 404
LagAy (BEBEIL )

KR A REF 222 THAFHS2H2 PRELA
( NIEA E104.20C) % T #t & KA RE2 P HERELR ( NIEA
E103.20C) ¢ 72 -

BEUE RS SF (B ) RRR-ADEZEERE
* B §$%E s TR B I TRF R - FEe kR 2 PR N
RIRZ S+ 38 Imp SRR wEl PRN AR F R
B FHETE 0 P4 RS 0 0 B%ARS RS 1 Tk
@f%w?%z,; PR B EARET

Bkl (B LR ) sz o - L agn
TR EPFI TR R HEAAZRS S R £
%%i%ﬁiﬁ,i ]_rn)(:]_m_»;}a';’}%':’fE (&ﬁ‘:m %IZ:IE.»#‘I%\ }I:P‘/W-‘@
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PAEREFRAEL A TR 30 cm 27 E - FE2Z FFEISE F
iR > FREE PREEHFTE o RPN Res S 0 1 5%
BB reEky P I REE LB EFET
pRETLESY T LB ARE ¥R 45 A ERE, (2%

2010)~ " o s fRs AT L (AL¥ > 2005) " o8 p RREF
AL s (- ), (B 2001a>\r SR RBLERBE-A A P
(=) (P >2001b) = T 5 & i2apss , (o> 2007) -
2.5 A A F R

AP SEHREF S22 THRTAE 2 EL FHEHRE
(NIEAE104.20C) F f72- e »t i@ ~ ¢ pad 2 T o4 =8 23X E
—BImxImzsEeff (FEe HFERE BB RREFALE ) T
e AR TS AT RGAGE RES > AR S FEFEFT
F o RPTIREE L B R BN R T8 Pk o FiET R
EiOLEFER FRG Y IRIE LTS AE A
AFRFREST (%)

(2) dplics i1
1.Shannon- Wiener L £ & 45 8 H’
H'=-X (PixInPi) =-Z[ (niN) xIn (ni/N) ]
Pi: 5 2¥E? % i Ay ArribadE g A o
ni* 5 4 fa i 4 dkc o
N 75 P 55 T3 R -

HE8v 56 F ph- HEN 2 58872 ¥ 5 2R
AR R B0 o PR P AR R H T2 PR
BADHCAR S ARIDS 0 N AN HTH B AR > F
Bl H'iE s 0.00 -

2.Pielou 53 }iig #wJ’
J’= H’lInS

B S i LR s ke



THEREFFE 0~L 2 B 27 hl- BHEY 23586
BB A R 0 T A B BAERE A it g AR 0§ 0 gk h)
BT LB 2700 BRGNP B BHEARTS BREET P
%:FITO

Y A N

BBt Re K 30~40 ik g o RS RN RE T P ek
z<mwﬁ&?’E$#&%&EE$ﬁiﬁ¥ﬁ%E”’E&%a
PlARA S L T -T2 T3 o eed g 4208 “RFH6 28 53
fpETE oL REED S 2045 T IEPAEEITE 30,4

2%%&\@*“&14&5—%’&‘4}*? TRIZ L AL FR - HKEIELE
CET L R LA SR G4 g 2 FAEE R4 0k 2 /‘ﬁ*"s FACENE S ALY

BT VR ETRFERE c AR ET AR LAY (SBANT
,JE)}\((Bﬂi ..éﬁ%ﬁ’%}}‘(éi‘?@ﬁﬁﬂ%mﬁLﬁﬁ’%ﬁ‘?ﬁ%‘pﬁ'}—'}i
b o HPY ZRYGHEEAZ A MY F T 30 RAFES2Z

BAER RIE CETPRE  BEAVEH(F 2SR % Ak
A H (NMMSTP) & ¢ 2 s 4 5 14 7 ¢ < (ASIZP)
Sl AT LR b PP B RY o ERIMILE - S
HREEA S - FHRA LI DAFER GRS 47 %€ Primer 6
PREEHAEE > LR RLEH) B3 R 0) ot R A 4T
(similarity) ~ % B % & & & & 47(MDS) ~ & # 4 47 (Cluster) & - 12 #p i¢

TfRE R 3 A #Bffu o - HIEFE Y AT IR AR
AAEA D R AR

“hax

AR AR A

ERlEEREL AR A MR RENA L AP AR B
&0 B iR A et (3] 5 Carl Zeiss stereo Discovery V8) ™ » i {77
BAET - FH PR R TR ETI RS &
P2oA5 R A A HE A B §_% % Loz 22(1988) ~ Ahlstrom and Moser

T\

(1980)% Mito (1961)% = it » k45 P ~ 4T ~ P AT e ~ SRl fic
(7 & 528 ~ 2825k \?;T"'VS"I/,'}J-}- d e FALE)E W IR A F AR
ENFRHHCEF AN BRAELETL & £ 3 (1987) P LR
%2(1988) ~ £ (1999) ¥ © & » AT ~ HA B TP F B



S ERE PRI R WA PG ( AT REAA T )2
d Fwmre o H R fos AR E A F A HGE T AR o IR SRS
HEBVEACERE- BRHEFL FIEBIET > P2 KE
By oo A Es o P S EP- 14 B A 27 DNA R
(Extraction) - % £ 3 t§ (Polymerase chain reaction, PCR) 2 % A&
(Sequencing) - &3+ % i T4 DNA 2 COl & 7] » £ & 650 i & 2
¥+ (base pairs)er i B 5 v iRdy 0 P ITEARE FRIETH D ‘jéjﬁ
75 Ko et al. (2013) - 4~ firg = {6 %4 7 2 17 fa 4. 1B W Hc s W) % g e
Fpck B S ¥R (B ME/100 M) 38 FE 1 0 f1% PRIMER
v 6.1.5 su3* #c 48 (Clarke & Gorley, 2006):i& 7 4 47 ©

SR T ER
% kT w444 % (remotely operated underwater vehicles > fj #- ROV)
BRI REVW R RERR D G RN ARk

FrAF L ERIEZ RS ROV I 2843 w2t 2 Rk 2
BAkEFRBTIHEEE 15 A8 BRESERTE - AGF A2 &
B (FFE6 250 #- Bed) g BRR e (L1 Had &% %
ARA PR BTk s BB ATH ROV LT RS
Foroadwe S by R R LR AT

= ~ kT V;ﬁr_-—g

7J\"T\1/§\3. F%E,%%f&@k J\Tpﬁgﬁ‘nb‘sgxafﬁ_;’_ﬁ 30 = & /;h],?]
Ay E Rt AR REFAT AR RE "REFHFREREFA LY
AL O5M Ay T s MRES v R E -

W3R wgdl (Fhok 5210 TF dw‘j,%;

LTABi7 Rt D 4R 40k A TR o kR B RlE Y BoKIFER
ié‘g‘)—ili&i‘é‘ ‘(%:-I‘Ji \ﬁaiiﬂ'“o

2FER R TR RIE A ER TR R AR B P AR
L'w#ﬂ*ﬂ 5‘%)°

BHARIE kT B Sh 1T BEREEL LA E RS
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#2142 kTshg R XA RFEE

Monitoring Item Equipment Model/ Specification Weight
BEIHEP Sl\/|2/3/gil\’;|§ 5« @i’ A B £
nderwater F .
Acoustic Recorders Length 0'9& ln; = 99% rg %ameter of <1kg
kTR kg rmEe e narm
Sound Trap 300
Underwater Acoustic Length 0.2 m & 0.2 m Diameter of <1k
Recorders 0.06 m & /= 0.06 m 9
kTR &R
Rg;ﬁgfgﬁd 0.5x 0.15 x 0.15 (m) <1kg
F?g’ggfigbp{gg;gr 2x2x0.5 (m) < 15kg
Acoustic Releases Length 0.4 m & 0.4 m Diameter of 1k
Underwater B R E 0.06 m 3 /2 0.06m g
Survgoqjsctl‘? i Anchor & 10 kg
§y,% % Counterweigh fie & 5. 20 kg
¥ Float ;%% 14kg
Helmet % >t - <1kg
Safety Shoes % > ¥+ - <2kg
Life Jacket $r 4 #* - < 2Kkg
Gloves = £ - <1kg
Racincciat(/br}(i;ht or
vivid color/reflective
NI R 2 - <1kg
F ki)
BEAE BB XA
Head lights or other - <1kg
lighting equipment

L4 847 &

TRP AN A RRBIM Y JRITE 5Y 0 DR A RBREL Tt
Frwag AL AR E -

ABEABERETEPZ EHEFVHPLEIRE T F I REFHS,
HAFRE 2 pfied GfFFTEF  ERRFEEF & XM 2
CESNUNEE S TS ¥ T

Y EETE L4 L R &P T Flora of Taiwan, 2" edition |
(Boufford et al., 2003) ~ T s+ w4 38, (% > 2009)
TSR RESFTAREE AR LA, (R 08 2P EL4
2012) -t AR RTERY AP T RAS SHEBET Y o T E
Ay ta, (3802000) o def Rk o RIARE T LT AE
PRERE, (FrriR L A g8 24077 Fy @ v > 2018)




rEREpaIRLE R TSR BRAFTA, (P EFLRAS S
AT ¢ o 2004)

Hi b nt g T2 FAFFE S o, (Aol ¥
LR §2017) RS ARG S 2 TP L G R
(Frefek st ik 0 2002) “oif2 4 AS W 0 800 T
gy T20174 W A 2 B8 (RRES AT HiE
£ R ¢ 0 2017) #rimR % o

ALFERALEEMH AR R AL ELR § 47D
F%ﬁu47ﬁﬁwJﬁﬁﬁim*ﬂﬁJ(ﬁﬁhgiiﬁg 2016)
FoiEE T B T pUsiER] ) (F; 1 BhscR > 2007) ¥ T iE
e

24D B

AREDE 2

AR AL FERL A A M FREUNXHEEF > 2R L2
TOEHEAAGA A R H R R EFE LA RN T D
B o AEEHTE T OSRE I PR B R
ERHHhET s ﬁﬁ@%ﬁmﬁyk@ﬁﬁﬁoﬂﬁi;,ﬁ&
BRBREAREA HEHEFRIAIHRER SHFROES LR

AR T ARE AT HE R R ORI PR
AEH 100 3 o (1028 x102 % ) B H =5 HRT B
BRI 25T 2 27 (B2 R xba ) LB H o d A
BIp chfbhtE AL i3 B > 2 A5 Ak - W ELE R
ZE@ PRGN RERARGEEN A P lHE
HT R RS A2 REAR T RERRLFA AR
% GPSE ¥ R F1F o $30 hih 2 BHEA = ~ Al e > 3%
bedp ik o

b.x 2 &

EHL UM FEBREFEF > 25T 2 2% (52 x5
q>é&ﬁﬁ&oﬁﬁﬁ*ﬁ%if*ﬁﬁig”g“ﬁ¥&’
FeBrf T H A 45 GPSAEERA T - L E R



WA a2 528 fipe s i L BpRBFTEE -

B.xt 8 & &~ 47 (o-diversity)

BB R A A A g R R ('species richness) % 53
A2 ek btk 7 o p S ~ Simpson ~ Shannon-Wiener ~ N1 ~ N2
% BES5- fadp ik (Ludwig and Reynolds, 1988) # 77 2. o A& & {a 14
BBy TAEPRMREERDE -V RPARMER S TRE
OB HETE @:'*,!rt IV N =

aSHEEABAFRP TH LS k-
2
b.z:Z(ﬂ)
A & Simpsondp #k > ni/N & 48 5 » £

:l_
At BB - B R o B L Bl Ao
FTERATF - Ak BRRE O IRAPENEHF -

n, n,
H' =- — |In| —
(%)
Ak oinic RABHMEN: T AR HEK
FAni:EAREAN: 3 BRER
H' % Shannon-Wienerdp #c » o~ 45 it 82 B A (R
FR)BE ¥kl EROBWAGHTIHE Mg
BooomApHan REF ARG L
H
d.N;=€"  H' 5 Shannon-Wieners; #

I SIS TR R e

e. Nz = 2 A & Simpsondp #&c

B lchy AL Y B B e -
fE5S=007
e” -1

Ap T P R g AL § s i g R R o dp
@:,ﬁr‘g ; E]'J‘zgzh,ﬁii:ls PEZ o dek Ak g NG - B
#ci0o
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) BEE SR A

FRELED AN AN SRR AE BT AN EL
Fel AR EPREE  NERH FEARLEBEIH S FRE
(REFR*) PARWFE FRTLE QEEL 5~ AR
%W@(iw‘aﬁ\#jig ) i A A N Renikdg o
GRS D AR EET A . B AR RGP R R
UEAFRBALIYXRELEF ) ARGEHEY O FREP B EF
*?Nﬁf;%myﬂkﬁwkm*WBwéﬁmﬁﬁé’kﬁé
AR {1 T FRMAERE 6 BRAE (FBEZ 2 B
R4 ) &3 124 (B 144)-

%ﬁﬂﬁﬁwﬁﬁﬁﬁﬂﬁéﬁ’*%ﬁaﬁﬁﬁﬁﬂéﬁﬁ
* oo kg U 2o irihig AT SR ‘&r}’ B4 3 iig & 7 B
3o i if B ’vﬁ%*%%W¢”*%@W&ﬁ% et B4 )
A4t -

MRS ETL R 4T T o (48 2008) T 4 #E R
ET A b g, (J5E 0 2010) T A BB RME, (E
2010) 2 T H SR pE A dfeyraap | (B8% 2 2015) 2 ¥ T3
E

st

TR ST EE TR S S E YA E
Lip RS GRS LIRS Tk R LR R G
e wp? HL L RHE AR EE L B
g B AT Rl i B o REBRELRGE B BT D
HE o A BREEF 10 ARk d 3T b § S USRI
FEd - Ko GAPATHL2E AEA S0 A HRFA BER
PRI RRE-BEFEFFE D IR PER (FRG
06:00~9:00) ie {7 » WA A (FFE 5 18:30-20:30) R A&~ s
BT

SAERLR Y T RN EME kAR (F 0 2012a) -
TLATERA A K, (F o 2012b) 2 TRARBERE, (4



2006) = ¥ (7 5 F T ikdy
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REFIFEIABALFRDAZEAR > Z L AN A
{ﬁfm ERABBRRENFEREF » - TR P T Rpg I

chie B st BAF L P - A FFIRD AZ PR S BH R i
W#(%%‘*%‘%R‘%%”iﬁﬁéi)aiﬁyiiﬁ\#
FEIERRFRSFER L > g A RIIDRAFRS L
DA R AR R SEALRBTI YRS E B
LAFRRASY X2 RAFEAFREFT - PREAAFFES B
2Ew AR (StiRZ BB ) BRI ET FREZ G NEFD
ﬁ o

RANERLRBY T A R FRE (v R 0 2009) 2
¢ AR ks (v 0 2008) * F 'Fa%&i&%o

H
|

RANEREIIABAARALDLEERAFE S E > LA A
Lt KN AR ﬁbﬁﬁﬁﬁéﬁ’%&%%5§ﬁﬁiﬁﬁ4
o BAMALFER L LA I ERETADE LS  BLEAH
K i ese o d 7 R K H LD éévfﬁﬁ’p@iéi%w
FRRFA BAFRFRASY A2 AR EARREF - PRED A
FRRMNEDS B2 EHRP (B> B FREAS TSP REY
FAREGREEIB IS (PR BAE RE) REFA LT
?ﬁﬁﬁﬂ“i‘%i\@ﬁe%ﬁ°

H

BAETARSEY T LIS R FERE, (v % > 2009) 2
TL R Rl (% 0 2019) £ B IY L ER kg o

AT

Pedp 1 R H A PARERZZE EHZREFAL - RELEFAL
Bl iz Y BT REWES S LR ERR DR Iy e
AR E B o FEIR G g2 Bl @ o P ed 2 i aae
T
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BT R A TERRE (1) A B B



(# >2013a) ~" & Bap e M & (¢ ) s, (15 > 2013b) ~ T 4 %y
PRI (7)) syt (%0 2018c) T4 s g EE, (o
2015) 2 T s figibye L p (0 2010) % ¥ iF 5 e ik
;}% o

(2) % febtd s 5

BILEA BT TR R AN R SRR
Al BRERTR BT A GEERAAN LR
EARM AL WS U ERFER LI PR AP R
NIRRT S  ERERLREA P I EA TR S L
B PR

1.Shannon-Wiener . £ & 45 fic H”
H =-2 (ni/N) xIn (ni/N)
ni @ %ifas 2 B
N : #74 fEsE2 B #k

Hdpficlicie =B 5 130 15-352 F » P& F pr- HEP 2
AL PR BHELERF A RLTH o i lAk s A
FHFEFLPRAAREE 0 TEFABEEAR S ARISS 0 R R
EHBERRA > FLREERD - S A PIHEL00 8 F &
BRI AL i RFALBER - I FHERHL L LT
Pl Fletdpd B R RApdcena T T E R AR E LT S LS
S A

2.Pielou $23 J 4p #ic J°
J=HnS
H” : Shannon-Wieneri; #
S: ARV TesT 2 $ Mk
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2143 RBIFI-BAKPCZREL

z 2 4R 2 g 143 A7 o R AERIRR YR TR R
2 B ATHRIRI S 2 1R P

7 ) bi g k> % RERA R E PR
TSP NIEAA102.12A FEHKE 0.5 mg
PMo NIEA A206.10C H ORI;XXI:\Dij?O 375) 10pg/m?
PMs NIEAA205.11C |  PMas 4 47 % (PQ200) 2ug/m?
e A ik
;; SO, NIEA A416.13C H ORSI(I;,ZA 6“;"82_370) 1.0 ppb
NO/NOINOx | NIEAA4I7.12C | (. OR":SZ"A;Li_37 0 1.0 ppb
b B - -
B i - - -
5 . s
W3 R B S o NIEA P201.96 C g 30dB(A)
FER8) T s NIEA P204.90C R 30dB
pH & NIEA W424.53A 7T & —
kiR NIEAW217.51A R -
¥ g NIEA W455.52C — —
@R NIEA W447.20C - —
KT R NIEAW203.51B - —
4 BF 748 | NIEAW210.58A — 1.0 mg/L
B %3 NIEAW448.51B | f #+d 54 i d 4 47 5 % | 0.010 mg/L
'k « %45 ¥ | NIEAE202.55B <10CFU/100mL
¥ 4i%% % |NIEAW510.55B — —
¥4%%a | NIEAE507.03B Ak Rt —
Py NIEA W436.52C Ak Rt 0.071
TAE® | NIEAW436.52C SRy 0.020
TEAEE® | NIEAW427.53B Ak R 0.021
gy NIEA W450.50B Ak R 0.100 mg/L
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wman. DRy

MBEBH: av-vi. 3 HRAE: Eéﬁ:;if{
—. XtEH
A 1R A 1R
1M M xEiEE 2T ERE:
2[4 M KERGHRIRREE 22 YV BHER
3MJ —RK BRI R EM s & 9] @EEEXE
4[4 RIGHAME & 5 B wsut s
5ENE] T KE R AR sk R 26 [ 12Fk+110Vi 4 5
6 [ HEBRREFAEE 277 B A ¥ __ &
Th] M mPERAMEE OO s *__ 8
8 B3 48 4% 29 O zf4gs ¥ 53
‘M D #E#& 30 O 245 mL* 4@
10 3~ 'Y mL*___ g
= tRBEM 31 O
| ™ pHst (4. 04z Eie st B B';M”" ) 32%((5
(7. 02 31 PPATG o’ )=, RHEARALE
(10. 0#@1&:‘&.&&%:5'5’%7 9 ) L[] #%4H4 X
(7. 0s 42 ot : b"‘ﬁli ) 2 ERFBE * *__ 1 R
(s ) 3y M 4LPE#m * g
pH4.04%2 E858 EC 4 2.2 40 M 2LPE# * 34 R
pH7.04% E858 K C 4 225 5 M ILPEs& M R
pH10.04% i 8538 £ °C 24 224 6 ] 0.5LF i% s PE#g * 3R,
pH__ #ESEETH J 7 O OilfkIL * &
LeeTa(m V)AL ~lo (snm25-252m) 8 [0 TOC#100mL * R
#&Em V/p D3 579 (sensazm)  9[F U sm#aiv ##y) [20mL ¥ »4 =3
pH7.0% 2/ ECH qoufel | 332.3 10 O] & $1300mL ¥ el
M M seEnEd (5B 47.02005) 11 [] VOCHg40mL * '
2 Pl maszaniE 120 /0 # & 5E(Svoc) IL* i
ERREML_ETY  mgL BOY O #emsim@E)L: .
MESFBRE 223  °C 14 [0 BOD3#&300mL * 3R
B Fo B 1o]- % (BE#HA101.7:1% ) 15 (] 0.5 LPEj& * i)
#& v (BAR06~12520 16 [ 025338  * LY R
BAESEKXAREH_1edb  mbar 174 ™M 025 LPEfR  * 34 g
BRI RARA _101Y  mbar(32 £+3. 3mbar. 18 [] 0.1 LPEjg * R
¥ ™ shaskRisy 190 /0O * 5
300 M SEAEMN (RERBE: 29ctED y 19X 0O * i
0.0IN FALAP RN 25°Co {8 2 W, AR
A¢rt wmho/cm BE#H _227 T IM V] H,S0,- 1:1 H,SO,
4 M HiesEREY (EN#1343~148320 ) 2 HNO; ~ 1:1 HNO;,
s = 8 A K] 3 (] HCI~ 1:1 HCI
50 FACRE B3t R E R ) 4 [ HsPO,
ORPHZ g #% iE 3% mV 5 ] NaOH
BERZAACER Bl mV 64 M EHRHE
O] shAEsE 30 5 (3% £ A 15 A ORPIE A 42 E3% (3% ) 70 £ Rb4n
64 B & *X_ @ 8 O bt (4ea0)
70 Dty S 3 I M ok
\ 23k B3k 107 V] &k#
8 O #k#E ¢ HE M sass
I & #MAER > _# . 120
0 M ki 15 L#* ' # 130V0
45 L*___ im 14 [y/g
—L* A B, BRRM
I1[d M A%k 20L* 1 1Bl M %248
124 [ F#:F7k20L* 13 24 M THBRERZEHE
13 L) mmam 20L* % 4 3 O #waEn
147 [ WA 5% & 1 44 RAF £
5M 4 &R * % % 5 BB T 4
68 @ ®F * 1 % 6 O &#4#4
174 [& 45364t4GPS * 148 N, IR E
18 M WMEXFHF g M #=#za * 1
19 (PN mizEse * la 2 ) nyzea *\_ 4
20, M HHEREREA 3 M #Eizg * 1w
A o g 4324@ sAke *__ @
5 O
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pH%tH (L0t ERBE:
(7.0 Emems:
(10, 08 8 28 -
(7. 0842

(__

)
)
)
)
s )
pHA.0# EMBETC A

29.32
pH7. 0 EFFEEC & 2%
pHI0.0# E8FRET 4 paeN/A
pH_ #EMEETCA -

TetEfu(m V)EE ~— L (E-’P}?‘-!S‘Ijzl‘ﬂ)
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