NAMR-S-111013 (p AL 32 )

¢EAR I11E 127






NAMR-S-111013 (p F# L 3R 2 )

FAT AR L RRERESFA A(D

AyFEH D ARBES B BTAT P
SEER L L

AL DFREESFRP S %RT M
Fr R LRk

gl N/ § &

Eﬂ“ﬁﬁﬁi- R EII1E3Y 2111#127
FRER ATEWA0E ~

vEAR [11& 127

BB






B =
T 11
3 111
D S 1
7 N 0137 7 Tt 4
B = B T T iiiiiiiicecececeteceeeeeeteteteentntntatntateatatatatntnsnsnsasasasaneaenenns 7
B S T AR B e 7

L B g A 7

12 %_/%%‘m/fa‘_"t:???‘% ......................................................... 8

13 £ & % v)ﬁkv R 10
E e L e A 12
B B TR B B 13
a:: i = i‘ A S 14
B A T B R B B PR 14
F &5 k= }\%"ilﬁ ?‘1‘ ......................................................... 15
B O T T B 16
N e G - 17
%I & f‘;%f& S E 18
B T B i reeree et eeeae e ee s e e e s e e e nn e enanes 19
- g ook J\%‘@I% o I - S 19
o A KES frﬁiiﬂpﬁi 3 =3 T 22
£ s A SRR 27
BT R BB B2 R eiiiiiiiiiiiiiiiiiiieiiececreccecesneee e et e e e e e annnas 29
& 32
9;@;"?/,% .................................................................................. 33
T ettt 37



% =%

F1-1 2 8XBE R FABREBEAF S FE22ZAMFAL 11
%3-1 247 7 | =:(TBO1 & TBO2C) k2 -k R FFA. ..., 19
232 AL BRIN AT R TR 22
233 AT TES AR ER BRI S 23
FAL REXPREHN BB EERHA T EREAPTLSS 28

I1



BI1-1 & AR 20 B Bl 8
BI2-1 AF 7 & AR AP B Bl 14
BI2-2 "kiE- BLF 8RR Tk k52 YSIEXO-11% S8k k... 15
B2-3 & % A5 v Rk BiE A 15
B2-4 A2 RGeS 2N RE: 2 REEE.16
Bl2-5 o PP rEF 2 P PAT LI RESREL 17
BI3-1 2F7 7 Blab KRR 2 B BBl 20
BI3-2 AAT TRl AR TR A 2 B e 21
BI3-3 AT F B sb R B 2R A T 21
Bl3-4 *F 7 L2 2 FERFTHREGEATZE R 23
BI3-5 AF 7 L2 A FHREFTHEMNE I AR IT2Z585%.......24
B3-6 A3 222 pERFTHL SEML A2 8% 25
BI3-7 285 F1% K TR B2 A A A AR 2 B h.....26
RS-l A3 B FF % LR 2B T LR —ARET Bigd #4p.......30

RS2 23 82 %P ERAE 2B TR —REBLAER. .o 31

I11



# &

Fﬁgé}i‘p\? . ‘]‘-{“- «f’" ’ ]%’}‘{-&'Z;‘F‘— ; iH- é"fﬂ:ﬁv#’ﬂ s \, 1% g:%',\, 4 ,‘]’ﬂ' ’IE
t o iR

AFPTFEIRFSEALRM T BAERB R G E 0 2202287
aWAHPWAﬁaﬁuwﬂmg%zﬁgLé@ﬁwquHﬁkﬁwmﬁﬁﬁ
Ay ToRFE-BL ) o B R SEBIAATE S LA ERIEBB TR R
(¢ 45K~ R ~ @Ei “pHESZFXE 33 ~HRAF)ZREFT M
ZIE O J% %#ﬁ*(”é%‘*QH%#‘ﬁiﬁﬁﬁﬂﬁ%i>’
FURRERCNAFECAABRBFERSHS IR T2 8 B2 G
RFM e RAERFTFEDAEBRE L 2 NBETBOI(: Bir P E £ F)
2 TBO2C(FA R 7w ® £ H)E2BRIba 3 o 2577 ¥ & 52021287 2107 ¢
FOKEZ BN A2 AP TR - B AT 0202180 2107 12 & 2022#7 0 &3
151 4 »ce= » £ ?'Ub‘%_/?m S A REE AR £3AT TH2LP T34 115/

137 & i\;’?ﬁ - (taxa) > BOEFEHILE L DAL H YR 188%) - 47
(18.8%) ~ & # & #(10. 4%) = T ] 7}%7 2%) ~ ¥ #=F(5. 6% e+ F(5.5%)
&%54(44%)5 g U RE A2 Fiptr et E G PHRES AREZ T

&F"gﬁﬂ gtk P@'ﬁ\g\“ rv*":")%—‘%'#’ @wr‘r‘nf;‘;’_&ﬁ:v,&’y’%l%7'
ﬂm$ X ik 7‘\/?1 B TR REERTROR RS 2R T AR P EHRR
f?; %=X eaial d%,,,@%;;% B EEEP PR Y AaKE L ‘o,<,§
%%%ﬁhhw§$ﬁ% HE O NPREFESHL PER e L8 L
:}7%;,"1 Lo 2 %J—"v:*;f"—]’f'/?ﬁl‘: % 2 ?}E-%F@P/,éf‘: N2 A PER B ‘«L?—— B AR o A2
R Y LR A “‘J%%@‘ﬁi"%i%ug# el B P B I 3
AR BREPRRZ AR EALTHE IV LB TRARRRERPY

\

_iq‘l'o
- Pk

ﬂiﬁif‘;“o20203—‘ééﬁﬂp\§sﬁg—’§;{ EA-S|
foiE 2 2 AR AR E L o P FRPEFZ L FABIISE AN
4 AL 5 254 E Hp 4 @E_,Pq@,uﬂ A i?%b\c‘ - QL P
LARBENLHBELIENEE ’T?Mﬁ:“WA%i&»iﬁﬁ
éﬁ?ﬂ~mﬂﬁ@£ﬁ#£@féﬁ A k2R EREAE AR E
(R E 5 2020) 0 M F A kA ERBESBAERSD L ARG o AF
iaﬂm# mﬁmﬁ@4w£@apiﬂufiﬁ%iﬁpi—rﬁﬁ@
\ﬁ’le ~ s’g uf%x‘gbt’ktx‘?/r' ¥ax4 58 é:K' /FH?KJ ’ ﬁ"'ﬁPa‘*"‘%“F*
ﬁﬁﬁiniﬂaé gﬁ@ﬁﬁﬁgi@mﬂ*im£ﬂ4wé@f%’

K2 A2 A LT RleEE T plAR

-%\-

=
?
1:,\.

®
p'

e

A

G

FLdFEI AR T2Z B A#E Y UGPSR E PR TS R
a2 B

AFT AR TERB AL RN £ RSB LD L BT RErERE
1



ﬁ%ﬁﬂ%iﬁ‘”ﬁoﬁp;uﬁﬁky@%@%gigpiﬁﬁ,f%

EUDCS =S SN e S A 1Y ,: MR 2 € R 412 F ap ¥ (Atalahetal., 2013; de

Juanetal,2020) > ¥ ® 5 #cfasfp i ¥ LEAPEFAE REFT R o AT EHP

%ﬁﬁf%ﬂ@k%#ﬁﬁﬁﬁ&%ﬁﬁﬁﬁﬁﬁiﬁ ,?J%%@ﬁﬁ

S F P ORAASE B b nb%ﬁr’ LR EOE BB LR FE TR T
ﬁﬂq+o

B 7% B 302021 Bk B B B RS T L A(MOU) » 1L 4edg S 2 8
BT AT SALFFok » AFETARBTT AR Bk Tk
B, X R SEB I AETEL SIRREHSA EFY 0 MR ICMOUE ¥
%%iﬁﬁﬁwpigﬁﬁﬁoip%;ﬁﬁsméﬁﬂiﬁﬁﬁ%%y@%
R R kKRS A D2 R D GRS GG LT
BUTR B NEEAFERERBHABABRL L PP

=~ By ER
ARG A2022& 77 1518 & * oRE- FANER T e S & FRN S BRE
#(TBO1 ~ TBO2C ; M)t FR & ir % » &7 5 2Bk TR E k2 T4
I KT HERLE 2 N 15 46 4 (French type beam trawl):3 & /2 /X4 $ o 24 4 &
BT b B R AT NS PR - AR S RER
A TP A E 57202187 12-13P 2107 20p i@ * -R3E - B 45 B
(otter trawl) 2 2 "B R H 2 2 A AFHR > BB LERZ X ARES
PFREEBES R 3 R TR -

=~ ERER

NG LR ‘P—"’fr/‘z SRR R (202187 2102 1122022878 £33
151 7 7% X ) AL :g;/‘ff/&/fﬁ'_“ A KEdF P 0 Akt P Ap4AT 7210 73
ﬁills%mn\ z:xﬁﬁi L (taxa) ° xﬁ%*bziiﬁ&-i 3R L EF Y R 18.8%) - ##
#(18.8%) ~ & # & gi(104%) P 3B AA(T2%) A A (5.6%) g
(5. 5%)3{%?(44%)33 s AN * PR BN EBEETEL P EFRES ARE
PEEAHFLR R Wﬁ‘é’v 0 AR BRHITERT A ET IR
2 540 % ¥ i LA é%&ﬁ—?#%éﬁ % (TBO1)% 24 SF(TBOZC)
Z ARk ?}"”a‘iﬁvé’f#; PHRET D MR EFTRFTEE BT T A
BELR -

T~ ARZRIEA

AFPTAHGEEREPIRSIARBEFSFIFR S LEP ST 2
7F&§%BWE4#ﬁ**¢HJ$°5F’ﬁhﬁﬁﬂmmﬂ XY IE R
(TBO2C)2 Rt $HRSHE S HPELF LG LE > PR &F T 260 o
*&*Iﬂi’;;’iﬁﬁé‘ﬁﬁ R A T i/@éﬁuﬁ'—m BEAFNITERTE K
AT pwmﬁé%%ﬁ%ﬁ*i@a@wgmﬁﬁigﬂq+owﬁm%
mﬁﬁﬁﬁﬁ&~”§*ﬁ* FEONPALBHEZSEARLFER 2D

2



AR o AR E IR
24 LR . ¥ WEIFCRHEATRZ 2R T2
P JEH LR FERES LT

- AR “E_



Abstract

This study was funded by the National Academy of Marine Research (NAMR). We
conducted a sea-going expedition by R/V Fishery Researcher I in July 2022 to collect
hydrographic data (including seawater temperature, salinity, density, pH, chlorophyll
fluorescence, dissolved oxygen, and turbidity) and specimens of demersal megafauna
(mainly fishes, crustaceans, cephalopods, and gastropods) in the Taiwan Shoal
(Taiwan Bank). The main goals of this study were to understand the community
structure and diversity of demersal megafauna and their habitat characteristics in the
Taiwan Shoal and to establish ecological baselines. In the present study, the study
area included two monitoring sites in the Taiwan Shoal, that is, TBO1 and TB02C.
Site TBO1 is in the mining hot spots for sands by vessels from Mainland China,
whereas site TB0O2C serves as a control site where lesser activity of sand mining has
been reported. The results of the present study included the taxon compositions of
demersal megafauna and their ecological characteristics in these two monitoring sites
of the Taiwan Shoal. Megafaunal specimens from15 trawl hauls (10 hauls of beam
trawling and 5 hauls of otter trawling, including the 2021 survey data by R/V Fishery
Researcher 1), were analyzed in the present study. Megafaunal specimens of 137 taxa
belonging to 4 phyla, 7 classes, 21 orders, 73 families, and 115 genera were recorded.
Dominant families by relative abundance included Sillaginidae (18.8%), Bothidae
(18.8%), Synodontidae (10.4%), Ammodytidae (7.2%), Loliginidae (5.6%),
Portunidae (5.5%), and Leiognathidae (4.4%). Additionally, significant differences
were found in the species compositions between trawl methods as well as between
seasons as revealed by multivariate analyses. Moreover, the preliminary results of this
study demonstrated that there were no differences in the species compositions
between sand mining site and control site, which might be attributed to fisheries
interactions, seasonality, and currents in the study area. Future surveys will likely
include more experimental trawls conducted in different seasons to verify the seasonal
variations in species compositions of megafauna and to assess the impacts of marine
sand mining in the Taiwan Shoal. These results advance current knowledge about the
ecological characteristics of demersal megafauna in the Taiwan Shoal and might be
used as baseline information for assessing the impacts of environmental changes.

Keywords: Benthic fauna; Demersal fish; Invertebrate; Environmental change;
Assemblage; Biodiversity; Climate change

I Background information

In 2020, NAMR entrusted domestic experts and scholars to complete a research report
"Overall Planning for the Establishment of Monitoring Networks and Standard
Operation Procedures for the Survey and Monitoring of Marine Ecosystems in waters
around Taiwan ". The goal of this report is to set up marine ecological survey and
monitoring networks in the offshore areas of northern, central, southern, and eastern
Taiwan as well as the associated outlying islands and to establish the ecological
baseline data, enhance coastal scientific research, and comprehensively monitor the
4



marine ecosystems surrounding Taiwan in order to cope with the changes of marine
ecosystems in the future. Additionally, the aim of the present study conforms to the
organization directions of Marine Ecology and Conservation Research Center of
NAMR (e.g., research on the impact of acidification, climate change, and human
activities on marine life). Furthermore, marine ecological monitoring surveys for the
present study areas (i.e., Taiwan Shoal or Taiwan Bank) are going to be carried on in
2023. Ultimately, establishing ecological baseline data is urgent for integrated
monitoring and assessment of the cumulative impacts resulted from sand mining on the
marine ecosystems of the Taiwan Shoal.

In the present study, demersal megafauna in the Taiwan Shoal are the main
targets because they are important indicators for assessing impacts on marine
ecosystems (Atalah et al., 2013; de Juan et al., 2020) and that many demersal
megafaunal species are fisheries resources. As a result, the present study is aimed to
understand the community structure and diversity of demersal megafauna as well as
the composition of local fisheries resources. Based on the long-term monitoring of the
environment, we can analyze and understand the potential factors affecting the local
fisheries resources.

NAMR has assigned MOU on research cooperation with Fisheries Research
Institute, Council of Agriculture, Executive Yuan (Taiwan) since 2021. To enhance
the research cooperation between both sides, NAMR researchers participated the
research cruises carried out by Fisheries Research Institute in July 2022 to collaborate
in fisheries-independent research of the Taiwan Shoal.

II Purposes

The main goals of the present study are to understand the community structure and
diversity of demersal megafauna and their habitat characteristics (including
hydrography, substrate type, and grain size of substrates) in the Taiwan Shoal and to
establish ecological baselines for assessing impacts of environmental changes on
marine ecosystems in the Taiwan Shoal.

III Methods and Procedures

A sea-going expedition was conducted during the period of July 15-18, 2022 by R/V
Fishery Researcher I to collect demersal megafaunal samples by beam trawling and
environmental characteristics including hydrographic data and substrate types in the
Taiwan Shoal. Additionally, we used underwater video systems to obtain images of
demersal megafauna as well as substrates. The obtained samples of marine organisms
onboard were frozen and transferred to the laboratory on land for further taxonomical
identification. Moreover, we incorporated the taxon data obtained by both otter
trawling and beam trawling onboard R/V Fishery Researcher Il on August 12-13, and
October 20, 2021 and used multivariate ordination approaches to analyze the
community structure of demersal megafauna in the Taiwan Shoal.



IV Results

A total of 15 valid trawl hauls were conducted in August and October 2021 and in
July 2022. Megafaunal specimens of 137 taxa belonging to 4 phyla, 7 classes, 21
orders, 73 families, and 115 genera were recorded. Dominant families by relative
abundance included Sillaginidae (18.8%), Bothidae (18.8%), Synodontidae (10.4%),
Ammodytidae (7.2%), Loliginidae (5.6%), Portunidae (5.5%), and Leiognathidae
(4.4%). Additionally, significant differences were found in the species compositions
between trawl methods as well as between seasons as revealed by multivariate
analyses. Moreover, the preliminary results demonstrated that there were no
differences in the species compositions between the sand mining site and the control
site, which might be attributed to the effects of fisheries interactions, tidal and oceanic
currents, and seasonality in the study area.

V Suggestions

The results of the present study demonstrate that demersal megafauna in the Taiwan
Shoal exhibit seasonal variation in community structure and diversity. Additionally,
different sampling methods of trawling gear can result in different compositions of
demersal megafauna. Because of fisheries interactions, tidal and oceanic currents,
and/or seasonality, we cannot conclude that there was no difference in the community
structure and diversity of demersal megafauna between the sand mining site and the
control site. Future surveys are recommended to include more experimental trawls
conducted in different seasons to verify the seasonal variations in species compositions
of megafauna and to assess the impacts of marine sand mining in the Taiwan Shoal.
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@A s iRA B L F s R R 2 B A AR EA RS G
AN pEde s TR —EBRERE ) P P K AaEe P YR AP
,@¢mﬁ&ﬁ%%ﬁ£ﬁﬁ,@¢wﬂ Aﬁ,%g@ﬁﬁwéﬁﬁ4
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iﬁﬁﬁﬁﬁﬁﬁ'%%4%%R*wwﬁﬁ’?&PfEMMEuﬁ%%,
2010# 12 % 4 #R /fa‘.,ék*%%g.’* AL OF 2B D L BAF AR A
G A {0 Wy S #iken ¥ 4 0 b4 ¢ Chang & Hsu (2004) -

AREA SO T 3 2 ed X2 5 0 8 ek £(1994) 7 B IR ot
BREEES é%ﬁf{;/f’/“‘“ 2 M ks o H "L%;’}Iﬁ-»" mﬁ/f]\é’v (i
%%ﬁﬁ%)%ﬂ%7ﬂﬁ@ éﬁﬁéﬁ%p%ﬁﬁm%%4#%*’ﬁ§
AN AL INE 3 BE § B TE L FAMEZ B AR L s chk RS P
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< e @ £ o Kedra et al. (2013) %2009+ 33 & #* & ¥ #* (Barents Sea)Svalbard
Bankh A2 P #HE > #RARI PEROSHEraL £ 2k #3‘?2”52(1'}'
e LA RN Y TP CER AT U S
B AR AR o (T4 o dp d1 et R 8 K Si (4 (system resilience) 3 © Kedra et al.
(2017) 47 $ /1 1B 7% 1 3% Wacnd k& R4 5 0 2 (624546 B m% 4 vam\p 3) &
p 7L PR ARRA E e ﬁ'f‘-"é‘.ﬁ_ L ok ﬂi-mlf,%ﬁg}i F ¥ IF’%'-;E'?‘J

P RARAGPAEEAG K FREZF IR #@.?ﬁf%?ifﬁf"' %3 ¥
é'r_a“-f

21128302 v FABARRAF F L2 0HFT o

P 42

B L i BN J\ (1996) ~ skt (1996) ~ Hacd (1997)~ ¥ = & &
Bk g (1997) ~ g & & ¥4 = (2001) ~ ¥+ # (2007)
32 % (2007)

Bt b 5E sk H X E (1981) ~ %R E A & RFES (1982 & 1983) 3R H
X &4 FH fF (1986) ~ & H -k & (1986) ~ £7% 2 (2004a)

IEN =% ] TR (1998) ~ A (1997)~ £34 2 (1998 & 2004b) -
Chang & Hsu (2004)

5 2 Er A & 2R T (1995)

BR R BF M E$#_(2016)

HiuxeMH/amy EEA X (1991) - X i % (1994)

FEm b hd > AR RABRELFOPHEL DR ST T

R R e AR R G LR g T AME( 4
VAR B(% 42 4~ 3B~ (B2 RS ) e F T B R T

¥
'y
oY R EEHE gy s L o

N
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FHRNEBL-DAEF2 Y A BAANDERESE > RF LA RT TS
o X REa ARM o QAR SRES B2 PRFTHEROREE o TE K F
LR LR RS R e SB35 4 30 58RI
FEFTEHHBHT R X FEYP RSB PR AR PE L > R
E KGR AL BRNR RS - TIBBREEE §EE 2 BRR T
Rl U J\Qﬁﬁﬁ—*«f’”kf"mi B AR 2 BB  rE2
A 0202047 ¢ LT R BT B FAF LAY BB £
BEBKALEAAE R %fb’T%Qﬂ@ Mg 4 i@ 43T E o RE &
FRRNN VTR E XA FERIIMOFABLFEA EAVAIBRHAEE B
FABRRH T SHERE R B T SRR 2R IWTRB R P
(https://e-info.org.tw/node/224456) ° Fis Fes 3720208 T X ER {7552 5 b
LhE 2 R e SRBEIELIRINLEAY S > TEFRLH
AR EAE > Y UEE T RIRR AT L AH AL BT
EEfEY RA BB R EHERRIBT AR B RBRE 28
,i.f,fa‘_'ﬂd’@’ﬁlﬁfgili ,;T,J-}s!g ?Z;}%”’” "]% ’ i’li\aé\:f" Za B yEIE 5 X4 Bk 5
BREBEAAGTEZFEER > » T AR F P i FREL %2085 > 2
BT pERRLEFAEL DL %%ﬁﬁi@ﬁiﬁmﬁﬁwﬁﬁp
TS* 2B TR PEELPHELDEEL LERREPT ZRZTH - F5 20
MR % 22 554 BF7T ER0ET2L 9 -

227 % £ 8k

AR AR RRI A R PR AR~ < AT R AU
FAURRAES A)E R R FHREFTAH o Vb AP F R I SRR RFES
HELAFRBRHAFZE 2R FTRE T RPIFRZ L2 RTHFE(e R
B~HETR -BER B3 Z2EZFHFRER) TR PAENAFBESR
(French type beam trawl) » Fx e H/#F 4 4 A 5 ¥ & H2021&#87 2107 -k
WO RIS ERE RO AR E AL URRZZEE R
2R RBEZAERBRASFAFTEN D FLUEEY NS RESRAF 8
B g -
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202270 15-18p 5 A B KTk - BLen® foust > w4 8
RHE2p b (B2-)E T RABEA P REE S ERBED L FE -

NPTI0E  ME0E  MBU0E  MOUE  MSI0E  120°0E  120°30E
A T A Bathymetry

o
Lzsee, -
y -msr YONN
-l ®, B,
P mmmusameRn - B
Lae L L L e By ’l'pa"
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W2-1~ #75 & 3 e sk ¥ W(A&B ; TBOL : 4 #)# % 5 TB02C :
ARF#EF) MBRR 1 P FAFBIAFAER o
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PGk ok FIRRTR

® % 5 fdcok & (YSI EXO-TNI~ @ 4 %ok + -k Ik 5 5 8c(F12-2) » + 8
* RGBT BRR B (dredge) 0 R B RIxE A B A K R F R »(B]2-3) o 11 de Boyer
Montégut et al. (2004) 7 ;= k 53-8 & & (mixed layer) (F & » 7= LR R
2 R e TRFIOmaL2 38 | 2. £ 8:£0.2°C

W2-3 - & * |13 ¢ 4% B(dredge) e £ 1) -
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2022&77 15-18p AATF & % okiE— BT 4 N HEA iRk s 1 (TBOL ~
TB02C ; B2-) i N ERFR(B2-HR Es EREA S > aF T s > &
P b g R BRI S o B R R TR B ot B Y B %
i%ﬁr%}éwa*mﬁi D R A HEAEE TS 2 A mE W $(2019)
REEY 2 L3 LA THEEGYR R > 2022) -

(C) k- Bl o iv X {330
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i ’J(T;I,":T '\“;f% 'iq 33(1']2 SA) %%E'%#q {l__/z. ;\ %ﬁ *g’:;{lg 7 *ﬁ
£+ (F12-5B) > * 7B~ (B plahia 3 4 e fodt A5 de 2 R,,g\ﬁ L o

W25~ (A)F S S JEBIELE . B)EREBRATLEIERE R HEL -
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$I& %5 $F B3 2

HREFHAF 6 A RASFAHELERE FR) B E - pairgE2
BE i "$ ARG FEFE G =R B ReFEY) B A 7 (Pacunski etal. 2016;
Chen et al 2022) o KB et E FAEF YR TR * T 2 3(square root)#E 4 o T
N -1 ¥ £74p ™2 B (Bray-Curtis s1m11ar1ty) £ &t B ¥ & 47 (Cluster
analys1s)£ SIMPROF#& 2 % * ;'R f2 L =2 F# F %'ln\ ¥ 2_ % % (Anderson et
al., 2008; Clarke & Gorley, 2015) > I ‘f?ﬂ s 5 REAITES RS - B s T
TR ER TS G- BEE A PoERES TP AR LR
* 0 FA TR S E AR R e R A B 3R AR T Ol
FHB KRR LR AR sg s M 0% (Anderson et al., 2008) o ¥ ¢b > 3F % 2K ] )
£ B = /% (unconstrained ordination approaches)z. 2L/ £ % =~ & R 4 #7(non-metric
multidimensional scaling, nMDS; Clarke & Gorley, 2015) > 2527 R EE X &
REPgx2 FERefe~2 28 > 2@ % HAAEAE 22 3 Bk A4
#7(Canonical analysis of principal coordinates, CAP; Anderson et al., 2008) > 112
ﬂ’T/_LIEﬁ“ }*‘ff‘«\[”’&‘i%‘f\p’fﬁﬁ"}"4xﬁ ]+ (] 4o PEERARE )3 e
TRERESE -
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S S
Fodokr kT2 BB EK

d 5 Sdeok B R(YSI EXO-IDE &7 £ 2k v K WA 7 (£3-1) &
P e e B AT 0 R R RlEE R 2 kv RS 5 £ R - TBO2CR| # 22021 &
8% 220227 7% gt ¥ AR WL TBOLG 0 7 ap Fljd A A5 0 2 A0 E
Fl& @ % % s A A KT B8 0 20214£10 % TBOLZ TBO2CH jp) =k -k 88 e
LR (4 3-1 > B3-1) o = B3 4 Het TBO1{eTBO2CR] =k -k R i3 iR £
U4F o A PlHAB L S RAERZERLREZ 5 o KRG A DR G 5 B P
BEoR RS T OB (£ 3-1)1420228 7 7 St B R L 0 4 3032.83 332 psu e

#3-1~ %7 § #]=(TBO1 & TB02C)-k 42 -k K FFH

BHE G PlE. GREKIER)  EA KB BR324 YR E
n g SHR % i
(GRS 4 BT (m) (°C) (psw) (%) mgL™")  (mgm3)
2021 TBO1 (> 20 m) 5 289 337 1038 6.64 099 8.16
Aug. 12 (N23°06.773°,
Ckai-5)  E118°30.583) 10 288 337 1023 6.55 126 8.15
14:59~15:02 15 28.7 33.7 101.9 6.54 1.42 8.14
21 28.8 337  102.0 6.53 131  8.08
2021 TB02C (>26 m) 5 248 343 91.3 6.23 036 8.02
Aug. 13 (N22°48.031°, 10 248 342 91.1 6.22 035 8.02
(k- %)  EL18°41413) 15 248 343 90.5 6.18 034 8.01
13:40~13:42 20 247 342 89.8 6.14 034 8.0l
26 248 342 89.9 6.14 036  8.02
2021 TBOI (> 21 m) 5 271 343 1012 6.64 023 8.14
?it i’ %) gﬁ%ggzg) 10 271 343 1012 6.64 022 8.14
09:00~09:03 15 271 343 1006 6.60 023 8.14
21 271 343  100.5 6.60 026 8.14
2021 TB02C (>33 m) 5 271 344 1050 6.89 047 826
Oct. 20 (N22°47.738’, 10 271 344 1047 6.87 048 826
(k- %) ELI8°41.8107%) 15 271 344 104.0 6.83 044 826
13:02~13:06 20 271 344 1034 6.79 046 826
25 271 343 1032 6.77 046 827
30 271 343 103.1 6.77 048 827
33 271 343 104.0 6.82 047 828
2022 TBO1 (> 13 m) 5 296 328 1017 6.46 0.08 8.10
guﬁfﬂ %) gﬁ‘;gﬁj) 10 296 328 1014 6.45 0.09 8.10
08:18~08:21 13 296 328  101.8 6.47 0.07 8.0
002 TB02C (>26 m) 5 259 332 1000 6.74 0.78 8.08
(N22°47.416", 10 258 332 99.3 6.70 091 8.07
Jul. 17 E118°41.726)
CK#=5) o3 0835 15 258 332 99.2 6.69 0.90 8.07
20 258 332 98.5 6.65 0.93  8.07
26 258 332 98.5 6.65 0.87 8.07
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4 BI3-188 7 > = (B s Bl s ok B ML% F"‘P’T L BAF X 2 2021£87 &

2022# 7% » TBOl1 % TBO2C g B |+ H ¢

%‘?’@/‘*Z\% Kz ok E o E

TBO2C| =7 &t F);F 2 I % B 87 /4 ,ﬂk@ . J WF AL fenA 2 B g T AR
i d B oo 20214107 TBO1Z TBO2CH ipl sk ek B e 20 A % g ;B

ﬂ%mm4H?#$%%
¥ 204t (202187 ~2022# 7% ) TRl 5 B o

; m TBO2C -k #2 ¥ 5% /;4 = J/%’JIE.‘%E v AR Lt

— 2021-08-12 TBO1 2022-07-15 TBO1
— 2021-08-13 TBO2C — 2022-07-18 TBO2C
2021-10-20 TBO1
2021-10-20 TB02C

Salinity
327 22 s 35
10 RANLA KW BAK
= 28, i GEER o2 _
D 20 SCSSW”_..---':"\ \
5 26 . g _ i
)
® 24|21 | "
Q
g. 59 | |
22
@ 20 i
— e |
18 | i i}
23 24
16 L—— LA I a

W3-1~ 22 % R =(TB01 & TBO2C)-kfiz R B W - 2.9 B ke :2E %A
RO BREOGHFRETINd RIF - FHhP PiFT 5 yyy-mm-dd -
SCSSW : £ 4|5 % & kK (FRE57 > 2004) ; KW : £ A 2 5k E

52 » 2004)

; KBW @ £ 4|2 34 £ 7k ;5 CCW:+ s A-k(% £26°N,

12025°E4e 2 B RFTH TR AR PRUHFEEFPTRE) -
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d A TR AT A (F3-233)87 > TBOL: F &R Z 2R s
B R oRT A F @ TB02C353 5 @ TBO2CRH 5 L A0 2 FH.Z B8R S

Ly BN
s ]

B

{

N

&

W32~ 23 Rl R & 2 B (A 2021# 107 TBOLR) = ; B 1 2021# 10
¥ TBO2Ci]#k 5 C : 2022#7% TBOL#|: ; D : 2022# 77 TBO2CiR| )

Differential Volume {Average) (2 .0} B Differential Volume {Average) (2 S.D.}
A e (Untitled) 1 = (Untitled)
. 8- §
10 ol
8 .
F £ 5
- ]
g o E 1
2 g
z 2 4
2
2 1
0 o 0 —— -
T T T —T T T T T T T — T =TT 71 T [ T | | T T T T T
0.4 1 2 4 8 10 20 40 60 100 200 400 1000 2000 04 06 1 2 4 6 10 20 40 60 100 200 400 1000 2000
Particle Diameter {um) Particle Diameter (um}
N Differential Volume (Average) (2 S.D.)
Differential Volume (Average) (2 S.D.) D 8o -
< ha (Untitled) 3 (Untitled)
R 74 (.
8- .
= 5+
£ & g
I g "
5 s,
2 44 S 34
s 2
2
2]
14
— T T — - - r T T T O 71 T T T [ R T — T
04 06 1 2 4 & 10 20 0 60 100 200 400 1000 2000 04 068 1 2 4 8 10 20 40 60 100 200 400 1000 2000
Particle Diameter (um})

Particle Diamater {um)

W33~ 25 Blsb A T2 R84 F (AL 2021107 TBOLR = 5 B © 2021 10
» TBO2CiR]sk 3 C 1 2022 7% TBOLRlsk 5 D : 2022 73 TBO2CiR] &) o
it R RIS A2 mm2 S o
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FoEAUARLFHRBESL S RE

AT F2022F @ * oRGE- BLGE SN R S 5N ot & B RTBOL £
TB02C+# i /EJ:LL,J%&*P% HITE S B2 B eRE G s SE YV EH
kiR BE2021#87 510@2.$ﬁﬁﬁﬂﬁﬁﬁbi)£;é§%gﬁia$(5%-(%%6:?;
T X EISEF s (£3-2) 0 AFT 2021 2 20224 gﬁ?,& ,fm Mmh L
et A4 T 21 P 73411154137 taxa (n =3665) » FAoit & 1 I%’%M\P
FHAL VAP GREE R188%) ~ #51(18.8%) ~ & # 4 7}%10.4%) NEAE N
(7.2%) ~ 1 @ F1(5.6%) ~ ¥+ #F54(5.5%) % 5 4 (4.4%) % (% 3-3) - TBO2Cp| =k /5
BAFG RS FLEE ~ LREN AT R SR ] R
B b SE (54 0 R A PR #g Scolopsis vosmeri ~ = 3= # @ Diodon holocanthus
fe1t 3y 7 2 4 Epinephelus quoyanus) o ¢ *t » & FEEA 47> 2 R4 g2 ¥
Fer R pEpE P ERFLIR(R34) YReFpfFeHRERS ~AHFFERR
P g 87 2R BHFEHRERIBLAAF LA AL 02 (B35 £ 'JF"] ’
PFHFREEFELFPAFPSEHELISP SSFE85F9 taxa» BIE SN EEH RREL S
3P TH16P 464163 /71 taxaF “TA R o d FRE AT 02 2 4 SR A4
TR EAT o REABORES PERSHL FELRM (36 1=1471,P<
0.01)> ¥d 22 2 iﬁ%ﬁﬁ’umuﬂ$WE*ﬂ%%*#7ﬁﬁ
HET~8P (R F)a® oo d RTHE TR LD 2 H(BI3-T) > » Tk
FREIZALICFE]D -

232 AT ARIE- B ARIE D 2021 2 20228 £ N AN B
(95 die = B o

R A K B kE- B
T¥E & i» 2021 & 2021 # 2022 &
pEp 8% 12-13 p 10 2 20 p 7% 15-18 p

B ks TBO1 TB02C TBO1 TB02C TBO1 TB02C

TR WH 3 BH 2 FHEL FHEL O FHE 0 FH 0
EHE 12 EH i3 EE 1l EE 1 EE S EE 6
4ok FHF 2 FHF L FHE L FHE L EHF 0 EHF O
R 12 Al EE 1 EE 1 EE 2 i 3

&z
JH;#T ¢ Ak 45 g (Otter trawl)
=45 1% 3N 4% ¥ % (French type beam trawl)
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233~ AL LA CRIRERENEI LI ERPERAERE -
Alx TBO1 TB01 TB02C TB02C TBO1 TB01 TB02C TB02C  TBO1 TB02C
#E  RiE R TN ®ik R Pk LT ki A i

20§28/ 27#378% 158208 O9#108  28#38% 1341158 3441468 184185 144145 234244
28 taxa 39 taxa 20 taxa 10taxa 43 taxa 16 taxa 50 taxa 19 taxa 15 taxa 25 taxa

28R 248 R 148 R 18R 18R 148 R 1@ 168 R 2k 3R

Taxa

4 3764 613ME4E 14E4d  S4EM 8184 171448  12814E48 80{E#d 8118 4% o718 3%
e T REH g HAMCTH WS A tREGR) EH e fdamE  AERE
. kil FAHHEE  HBE BT 28 2 Heh At +28(8) P E S @ikt +28(%) +Ra(#)
A TS S T LT Sl FE UL TR T AT RMEER MR AGR  SMEMI Ak it
et s e %k RILEH b doh il 49 R R et R TR TR g
f RRMTE  ARSHH s LHER tREW)  peH BMAZH 8k RAEFABA AR
B e T ke AN e CTVET S T IV T WA
" FAMAASL  RAETE  RASGMEL  RRAK RAHAE REAZH  RAFRMA KRERE  BABHEAL  TREGR)
s BEAEH  Amo&R REFARGR AR #5t RRERE  AXFHEL HREG)  SEH

(R) &3t 51849218 734+115/6 137 taxa

Group average Transform: Square root

0 - Resemblance: S17 Bray-Curtis similarity
20 7 r---—----—J----------——————---.
! 1 1
| H pom———- femeee- - T '
______ I ]
> E 0 i : e { 7 !
=401 | - : I i e T 1 [ i 1
= 1 1 ] - ! ' - ! i .
o] i 1 s H - i 1 H : 1 i
= | i i i : ! | i : ! i i
= | ' i i i i ! i i l I !
o 6071 ! l : ' : ! | | l : ! | :
2 ¢ L 1 0§ : - N
1 1 ! - - 4 i 1 i - ' : :
: : 1 1 i [ 1 1 I - ' H -
I 1 1 1 1 I { ! 1 | 1 ]
- ! H H h 1 i 1 ! ! ! 1 1 1 i
80 I ! H H I 1 1 1 | | I I 1
F ¢ 3 & & § 2 & | t &+ | ¢
H ' ! H H
e Y T
[ I B 9 E T ! = o I -
100°fF B & & B & & 5 Flle B £ & &
B = E kK x FE % FE E Xl X & 8§ |
B & T £ @ £ 8 I - i3 9 1 I £
o o (=] (=] o o o o (== o o o (o] o
@ @ @ O @ @ @ @ @ @ |O@ @ @ @ @
B 5= B 5 B B B B R|IRE B B & &
@ o0} [e0] o]
e = =& 2 & & & £ ® =|§ E & = =
= o~ ™ o~ ~ o~ & N o~ N o o~ ~ o~ o~

D 397416 8 464 e\ 4r15&9158 5554
2 85/ 99 taxa

W34~ 2P L Rx{FER2 2 FFERTHERLAITZ R 5(RaLAE C TBI1 &
TBO02C ; FT : French type beam trawl ; OT : Otter trawl) o
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Non-metric MDS Method

Transform: Square root A #iREH
Resemblance: S17 Bray-Curtis similarity v kX AR

S mm | #EEs "®>=( 2110-TB01-OT 2D Stress: 0.14
HIERH775 4T iy @A

BREAF Wit ST

HECIBEE Eg@q@ NS stw

FOEREL 112 a0 1 o 108-TBO1-FTAT 2207-TBO2C-FT-3T

R
VT #ISCIEAE e \ v IR é};%mm FT v

. SO qr  2108-TBO1-FLZ7 PR X,
AN\ Wiir, | A
R 2207-TBO2C-FT-1T

v
2207-TBO1-FTNT 5207 TB02C-FT-2T

EEEEEB‘?’ —
e L = / 08-TBO1-OT-IT W
ABEALR 2008 o |
. —gfbiff y%f 2110-TBOZC-FT 2207-TBO1-FT-2T
REETE S o\ moam v
HOHEEHM  ERI I 2 arm £ pove iy
BIEHERT R e
A L

2108-TB02C-OT
2108-TBO2C-FT
v

W35 AR F L2 4 FEHRATHEIE S X RAFHFOMDS)2Z %
(Overlay vectors: Pearson correlation > (.5) °
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Transform: Square root

Canonical Analysis of Principal coordinates Resemblance: $17 Bray-Curtis similarity

0.47  2108-TB02C-OT Month
A A AUG
2108-TBO1-FT-1T v OCT
2108-TB01-OT-1T JUL
0.2 A&  AAHEH 2207-TBO2C-FT-1T
ARV 725108-TBO2C-FT ~ 2207-TBO1-FT-2T
2108-TBO1-FT-2T A TBO4-FT-
e T\ 2207 PB-FT a7 tBo2C-FT-3T
) ngﬁ%ﬁﬁ* \}1\\\
0- B4 o N
N 2108-TBO1-OT-2T- 1\ 2207-TBO2C, gﬁlﬁﬁﬁ%ﬂ
o HAETEMA ) —u @ﬁ wy HIRLFY
S 2110-TBO2C-FT | g
00 v’ / /I 4 FIEE )
: 2110 TBOZC ot ||2110-TBO1-FT
Ey<amihs e |
9 o @ﬁ‘#ﬁ% s ﬁﬁ; | I NFhE
il BTG | | EADERE
'0-4’fﬁ}*fﬂ%f&‘§@ﬁ%ﬁ%’%@ﬁf P
| iy B R
R g@ 2110-TBO! onwf:w ﬂﬁfﬁ@f
06 Eﬁﬁ@ AT f%’?‘% | |
-=-(.04 0.2 0 0.2 0.4 0.6

= CAP1

W3-6~ #F 5 & #E22 FERTHL L s 24 15 (CAP)Z % % (Overlay
vectors: Pearson correlation > 0.5) -
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KT AR LAFE YR BRSPS LB GA
TBO02Cp| &k ¥ % pr ¢k @§ Scolopsis vosmeri ; B : TBO2CiR|=i§ < £+ &
Monomia haanii ; C&D : |% HZ_feid ;S %4 %t kB o751
2_ Ss gt #-Trichonotus setiger: i
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¥t

AREFTRFERESNAG iz?m 2o < A KA o0 X es4m 7821

B 73%115%137/}%;7.%? ~om BRBHEEIR AP R ESAF
BEAA S RRP BT EPAEPE HER AR DR AT LA F
1?uk§@uﬁg4%ﬁ%@ﬁ@ﬁﬁmﬁﬁﬁﬁﬂ,jgﬁwﬂﬂﬁga
L REEE AR AP EEL R RR PR S T
PFREFFE > St AaREHmETY TR, Pk o 3 AR A Wﬁk;
TR R TR R BHOA R BEAEL AR TR I G S
AR EEREL (AT R AL TR FIAFE T B AT LA AAd B
EERT o REFRLEPE P A T TRHEEF T HPIARERE DT
”’ﬂéﬁ%ﬁﬁﬁﬁﬁﬁ PP RE TR BRI PREL PERD
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FhEmr] A Em #ETA KA 8 # Ostorhinchus semilineatus - B8 X 2 4 +

Hhkeihr ek b HERE i 8 & FF sp. + + + + + +

HEEHHMI e eE EUE AR EEA Rachycentron canadum AR +

HEEHHMI e EUA #2H# Alectis ciliaris B +

HhEhr e e #ERA #7H #-#t sp. -+ +

HFhEmr AeEm #EA 4t Decapterus sp. B # 8 sp. 0

HEkeHr ke e sUA #H# Decapterus maruadsi B E +

HEkoHhr ke em HUB #H# Selaroides leptolepis 2 8% + + +

HEkeHmr ke e HUB # 4t Trachurus japonicus B A4 % & +

FEBMP e e A 85 #1 8 #t sp. + - 1 +
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& 1(4% 3) ~ RSP 20 3 2 AR A & X AT A WARIE @ AT 5 2 4 e (137 taxa) 7] & (T 7 A #48) -
AE A R RE
I # 2 i T4 X 4 08/2021 10/2021 07/2022
TB01 TB02C TB01 TB02C TB01 TB02C
HEEMM AR ss sEHE & Gazza minuta TG +
HEEWPl HEELH SEPE  &# Leiognathus berbis b B85 +
A EEMry  festEH ErE s Photopectoralis auretis 4 BB 45 +
H ke &G #ME & Photopectoralis bindus P A +
HEEMM Hees sSHE S8 Lutjanus ophurysenii n m,,. H +
HhEmr] R eH HMBE  HHH Lutjanus vitta A 4 +
HEEmr AR eH BME 4% aH %wzmz,i Sp. +
HEEr] teE G #HME 28 &F Scolopsis vosmeri R R BE PR A + +
HEEMr s E&#  HH bw & &F Lethrinus nebulosus B L A& +
HEamr] fRet A MBS Evynnis cardinalis e b A9 + + +
HEeMmr s dE BaE #F Pagrus major B +
HRemr AR ds sEmE S Rhabdosargus sarba F i1 +
HEkEWmPl HHeH MWME LHH &S Pennahia anea WA A& +
HFEBMP HEsH SV¥E LEAH 5 E S A sp. +
HFEEMr 4Rt a4 BEB  EH#H Parupeneus biaculeatis a0 E +
HEEmr R EE BAE wm a4t Upeneus japonicus B A4k s + + + + + +
HERemr iR es sIBE  EpEF Chaetodontoplus septentrionalis By 47 6L & + +
HEBWP] e EH A mﬁ 71 &#  Acanthocepola indica EPFE #hAR 7] R, + +
HEEHWrT HELH HWE  EHH # 4 #1 sp. £ ik +
# w8 &S HEEE  E8FH Teixeirichthys jordani A K, fa @3 £ +
HRemr e BB MESF  Choerodon azurio B A +
HEkEMP A HUYE  BRE&H [ 3R & #1 sp. +
HREMP A EE MME  BEBEER Suesichthys gracilis Wk BRI E + +
Haemr R AH BB &% &F Champsodon guentheri HREEE & + +
HEemM MR BBE B &F  Champsodon snyderi i KB & + +
e fREL a4 #HME EHEfH Parapercis pulchella X3 +
HEEr iR aE #EA ﬁ, a4 Trichonotus elegans 2R ﬁ GE ik + +
HaRemr R AH BB %48 S5 Trichonotus setiger it ok ek +

40



& L(&E 4) ~ ABrR &M 3% 2 AR5 5840 A ik X AT 16 8 R SR 98 A7 208 2 4 A (137 taxa) 7 & (F& = A &) -

HEFA R

g 9 2 # F 4 A 08/2021 10/2021 07/2022
TB01 TBO02C TB01 TBO02C TB01 TB02C

FEEhP] MEEESHE HMEB - i B Bleekeria mitsukurii AR AR AR @, + + + +

FEBM ke es MUE aW #t Ichthyscopus sp. %Lm W&/ sp. +

F kel Rt A &%E &t Plagiotremus tapeinosoma 2RO g +

S E /DAY -5 R i B A ;.r.@m #t sp. ats 2 ik it

HhEmr] e A XA #2057 # R # sp. + +

K EEP] fREL A4 AEBA Uk # Valenciennea helsdingenii i In A M +

HEEMPT  RaE e HEE AL & A Siganus fuscescens \_ﬁ - BE &, +

FEEHI GHELE MEIA 8 :,ﬁ Sp- o+

HFEEP] iRaE B H BB i E Trichiurus lepturus D i + +

HEehr] ket b WA s # Rastrelliger kanagurta & Mm.;‘w +

HFEEP] iRaE B H BB E &g # Psenopsis anomala ﬁ 2 +

HEEMPT  RaE e HEE s a2 Ariomma indicum PR o5 4 +

FEEM ke es B8 ¥ & # Tarphaops oligolepis A8 R B &7 + + + +

HEEMPT  RaE e &E A4t A4t sp. a5 i

HEEmrl  fhet b EoEE a1 Ft Bothus myriaster B A s +

HFEEAP] iRt B4 BB B F Engyprosopon grandisquama 1§ #5524 4 + + + + + +

HhEmr] AEAE  BEA 4t Engyprosopon multisquama % & 5 50 A7 +

FEEMP ke es BUE & EA Cynoglossuts itinus B E +

FEHMP ke es BUA & B Paraplagusia japonica HARE +

HhEMF] iRaHHE A B s A Aluterus monoceros L 8§ ) +

HEEhP] fREEE 4 &R B bhsh# Chaetodermis penicilligerus m%m..r B b +

FEBM R e sHE B kst k&L A sp. %

H ke $n G s B kbt Monacanthus chinensis w EE %.ﬁu +

#EEH IR E| bt Stephanolepis cirrhifer O Al B + + + +

HREhr]  15E A %E &8 v o bt Lagocephalus lunaris ARAR um _.m.w +

HF el iRk a4 &8 g & bk F Takifugu oblongus BB S o b +

#HhEMF] iREHHE MIBA — 1 BhFt Diodon holocanthus > B b + + &
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