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B3 B s asaia g (Arius of. maculatus) > % % SRR G 6B

#h. (Netuma bilineata ) - #7 & % o cnp f 47 .5 #& (Plicofollis nella) -
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Abstract

Sea catfishes are benthic fish in the tropical and subtropical coasts, which are

common in the west coast of Taiwan. They live in salty or brackish waters such as

lagoons and estuaries and inhabit at depths of 50-100 meters. Three genera and twelve

species of sea catfishes have previously been recorded in the “Fish Database of

Taiwan”. Due to the overlapping morphological characteristics among the species and

the lack of complete morphological descriptions, there has been a substantial difficulty

in its taxonomy. This study re-examined the Ariidae species in Taiwan based on both

external morphology and DNA sequence. A total of 337 specimens were collected from

11 sites in Taiwan, mainly from Wenzi (Changhua), along with 187 specimens in the

eight major museum collections. The morphological characteristics useful in

distinguishing the species are: 1. tooth patches of upper jaw; 2. lateral fenestra; 3. lateral

ethmoid; 4. dorsomedial head groove. In addition, the mitochondrial DNA (mtDNA)

COI gene was used for species delineation. The morphological and DNA data suggest

only three distinct species within each of the three genera, namely Arius cf. maculatus,

Netuma bilineata, and Plicofollis nella.

Key words: Morphology, mitochondrial DNA (mtDNA), Otolith, Arius, Netuma,

Plicofollis
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F-F 93

\

£ Aea gh (Ariidae) A aF 1 € Fpcd TEEINE L AT o EIRE 0 AR

o YHBERTHEE S THEFEAF S FH AR N AT G 2 R R KE
CIREZHG G A E RS B AR RE S RINPT s £
AR BT E - AR W m G EES  RBES P i E-

=2
e
¥

(EL I ¢ gF ISR, o RSN o 3 /N7 S A 3 BRI PR e R A
A PEEMNTE MAEFREENRS MBS F o EINNG o A $RE G iE e
Flod o P B AF R FET cd PR LS F LA B L sea

catfish (F > 1969 ; &= > 1985 ; 7L > 1993 5 4€ > 1973 5 2% » 2022)

TGP AL R AT L RE A KT E 3 2 BELL
o e F ARPFRBOEALE THRP T R BT AR (R ATY
FE) ~ERPFIEFC CZTRBAREBRBEIRCBY I RETRD Lk
4 (Tzeng and Wang, 1997; Hsiao et al., 2017; Lo, 2017; Suetal., 2017 ) - X4 #
P SRR o - R F G S AP ARV R BN ek
HAFEREARTHFALEH ERFREAVESTH A B (28
2022) e kY REROFHEEEZ T E 60%1 1 (Lee, 1992) » X 45 fp

PSR A S A L A

L1 AP G A2 A0

4 HhFtd Bleeker (1862) #& > & & 5 Arii> % {6 d Regan (1911) & 3t
22 ¥ ¥ & o ik Nelsonetal. (2016) h4 £ 4 > /5 b (Ariidae) B3 O A

4 (Actinopterygii) » 7% & Iy % (Neopterygii) > E % = % (Teleostei) - ¥ f&
1
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4 p (Ostariophysi) - #7255, p (Siluriphysae) -+ #2358 (Siluriformes) T &—
Ao p @ rE RAAF LGSR 31 B 157 B4E (Eschmeyer et al.,

2022)

Acero and Betancur-R (2007 ) %5 A& L 3 e i e A5 5 (2 HA
¢ 7 (lapillus) A8~ 5 BB F S 5 AP d L Rl4 KR R4 frripind 2
AT MR o A AT 4 8 Ty > Betancur-R (2003) ~ Hardman (2005) £
Sullivan et al. (2006 ) 12448 & %] ( Cytochrome b ~ ATP synthase 8/6 ~ ribosomal
128 £ ribosomal 16S) 1 % % A F] (ragl 22 rag2) v 4> HE % % L #F a5

¥ R -

12, 5% % 3 b AL

FRRF D A HAEP AU 1 > Nakabo etal. (2013:340)

Ty = B A (Arius maculatus ) ~ BER 5 % /5 # (Arius bilineatus

( =Netuma bilineata in Kailola, 1999) ) £ p 47 & % #& (Arius nella (=
Plicofollis nella in Kailola, 1999) ) > 1+ 4g#& Heg3n % @ 7 L (¥ 5 4k
% o i3 Ohe (2000) # it A B fafl dsgenB 7 > %ﬁﬁbﬁiﬂ AT
Dainichi & 11 4 a1 B 7 1 7 ; 51 Ohe (2001) £ /342 7 ~ A §& %
EEE AR FEILL ATR B R A AP S ¢ 5 (Arius sinensis) 2
47 /5 #h (Arius leiotetocephalus ( =P. nella in Kailola, 1999) ) - #{ » Ohe
(2006) » st 11 faadhenspd 22 2350 > 305 ¢ Ea 8 (A sinensis)

B pa s b (A maculatus) T 224p e - 48 o

PR s B b SR s R 3 3 B AR AR M (A bilineatus ( =N. bilineata

in Kailola, 1999 ) ) -~ # #g /% #& (A. leiotetocephalus ( = P. nella in Kailola,
2
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1999) ) ~ /& #h (Arius thalassinus (as N. bilineata in Wang, 2005a) ) £2 ¢ Hja b
(A. sinensis (as Arius arius in Wang, 2005b) ) (% > 1984 ; £ 2 » 1998 ;
Wang, 2005) - % (1984) % & ¥ &5 4k (A. sinensis) 2 4 #h (N. thalassina)
VK EE LR BEA PR N E I Rk R r A AR Y &
7 fh (A sinensis) A P& %~ 338 (N thalassina) (%&£ : 500 vs 150-
200) o FEerph (1998) B « T Xl N B A T Ay > Kk
AE 5 A b ek & o Wang (2005b) 1954750 ~ S8k S b4
# AP SHEEAL T B RS A W hR I o Y| $TiE 2 Jesk s Y B A (A
sinensis ) A I St b (A oarius) > FPEL H TR FAEERFR D
FEAE T W] B oppse - A4 (sexual dimorphism ) - Wang (2005a) 12957= =44
B~ B BB o~ AR P AR PR e P - AR i g B PR > 2

YriE 2 4k 5 A Hh (N thalassing) &~ G >TBER 5 % 3 8 (N. bilineata) -

SRR M R ?f’ c Ha At doapen R RE o 1345 Kailola (1999) %7

1 BERAFL RS 12 BROBBFSRE 0 5 R EB M (Arius manillensis)
"% s fh (Arius venosus ) ~ R 4 #h (Arius dispar) ~ 5% b (A. maculatus)
&b (Arius utik ( =Arius oetik) ) ~ )i #a (Arius arenarius ) ~ V) 4c % 4

(Arius sagor ( = Hexanematichthys sagor in Kailola, 1999) ) -~ i]’\ s b (A
thalassinus ( =N. thalassina) ) ~ %% #. (A bilineatus ( =N. bilineata ) )
S 37 & 5 fh (Arius argyropleuron (= Plicofollis argyropleuron) ) ~ 47 %
A fh (A nella (=P.nella) ) ~ = ¥ a7 & % # (Arius crossocheilus (=
Plicofollis tonggol ) ) - “fi it 12 & 47 #&. ¢+ > Takahashi etal. (2019) f1* # 42 ¥
B~ 4575 % ) COLA Pl it 7 38 res § (Panay) s#aX g
/& #h (Netuma patriciae) (d >t pm &P 2 4o fah > taR § a0F)

REEFOAHPAES BBEL S 32 FFFT > FRIVARBH (4
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dispar) 22 5§ R 35 #4 (A. manillensis) (Santo and Quilang, 2011; Yu and Quilang,

2014,2015) o pav > ZEEF AR iR PR DY FFT o

FARABFAEY G 12 B Eaies s (Arius) 4 # -~ S 54
& (Netuma) - fA&2#7 & 3t/ (Plicofollis) s & (- ; 22 ) - 455 d
B (1954a) e dm Basaflyf > ©» Ris#a (A sinensis) Pﬁ’i]*\ % (A
thalassinus ( =N. thalassina) ) > k&4~ & 4 (P> 1954b) > L1838 4o 4 g2
AR A A R e SR (R 1969) - & (1984) & 4cdn ke i B335 (7
B i 3 K gh) o B d @RS Y ATR S R - Pt (1985) kg R
et fa > wis b (A maculatus) ~ 75 4v % 8 (Arius sagor ( =H. sagor) ) Pﬁ’i]*x
&4 #h (A thalassinus ( =N. thalassina) ) > 7 EZ x5 ~ &% 280 F 585 o
B ABE (2011) k&e BAafaftfa  4Riate (A arius) ~ 305 (A
maculatus ) ~ %& &5 #h (A thalassinus ( =N. thalassina) ) &N f A& 54 (P.

nella) » 5 A B L GRIcR Y - TERF P (2020) % Sroaisdh

(A. maculatus ) 2P FA7E 44 (P.onella) 607, 5 22 R T o

FRDABRAAGFELTERL R IEY LR ET RSB A (Lee, 1992; Tzeng
and Wang, 1997; Tsai et al., 2015; Hsiao et al., 2017; Su et al., 2017; Ho, 2018 ) - &
W H - i (mis e (A maculatus) ) S F 0 bl4oE #2225 K B % (Chu
etal,2011,2012) 2 ¥F &4 ey (+k02010) » 234~ HF g 0 &
LRGP Y L ERGRHRA BB ORI o R L A R R

REHF S EAFRAFHR A BETE IR
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Y TR Y SO

LCER

;j}{ g7 LR R > 1954a R > 1954b o> 1969 4L 0 1973 L > 1984 1985 717 1993
A HJE (Arius)
1 A. sinensis ¢OEA \Y \Y
2 A. thalassinus (N. thalassina) % PBER -} \Y% \Y% \Y% \Y% \Y%
3 A. thalassimus (N. thalassina) %\ PRER Y \Y%
4 A. maculatus s b \Y \Y \Y \Y% \Y%
5 A. sagor (Hexanematichthys sagor) VALBEY -3 A%
6 A. arenarius Fjis f
7 A arius S5 s e
8 A.dispar L EE N
9 A. leiotetocephalus (P. nella) A Ef &
5 % & % (Netuma)
10 N. thalassina SEE A
# k5 #Jp (Plicofollis)
11 P. nella AT E A
12 P. polystaphylodon T AT E A M
5
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22 A AEE v g Bl PSR () o

o : FHE Kailola En3 DA e
o g 7 $ee #1996 SO0 2002 mo2004 IS ES s 202
: (#4) (#4) -
% % (Arius)
1 A. sinensis ¢ OEA b
2 A. thalassinus (N. thalassina) %\ PRER Y A%
3 A thalassimus (N. thalassina) % PARER -}
4 A. maculatus B fh \Y% \Y% \Y
5 A sagor (Hexanematichthys sagor) VALEEY -3
6 A. arenarius Fj s f \Y
7 A. arius Skt A \Y \Y
8 A.dispar LET \Y%
9 A leiotetocephalus (P. nella) A Ef 4 b A%
% % 5% (Netuma)
10 N. thalassina *Ep A AL A% \Y
TR 5 8 (Plicofollis)
11 P. nella N AT E S \Y \Y \Y
12 P. polystaphylodon AT R A \Y% \Y%
6
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13. AR 4

AR L i B MG AR A ES T 2 LK (Lin and Chang,

2012) ° B 7 Hd A F i iTr a0 Gl i 4T (CaCO.) 12§ 4 7
(organic matrix ) %4 (Degensetal, 1969) o B %3 = %> » % 5 X R 7
(sagitta) ~ # % (lapillus) ~ %% % (astericus) > =% B w0 je B W0R 3k B2

$ven® 7 & ) (Lin and Chang, 2012) - ¥ f2% B (Ostariophysi) T &g ) p
(Cypriniformes) ~ 5@ P (Characiformes) -~ #73;P (Siluriformes ) ¥ 7 @ P
(Gymnotiformes ) » 2 X 4 pcd F B L BE B ihipig > VR D G4
KR D EZHBEY NBEIE L F R e HY AR E
SEhc @73k (Adam, 1940) o A7 ¢ AP AN B F > S UEE

BOREI R

A Z AL G AR - M PR EF TR R 0 T s AR
# ey (Linand Chang,2012) > 2 B k* g G4 i p 35 247
(Linetal.,2020) - & # i %4 fa# < (Linetal., 2016, 2018; Lin and Nolf,
2022) 1% ¥ + 4 (Linetal,2013,2022a) % % 473 o 6)4e Lin (2010) g
EAMAFR R EFL I R B SHAE 2 B F R
( Gnathagnus ( =Xenocephalus) ) ~ 3 & %4 (Ichthyscopus) ¥ %/
(Uranoscopus) ¥ %W 2. ¢ > ik 5% eI B fs s B8R 7 3035 #2
48 ; 2 Linand Chien (2022) **&74* fHkenh @ T2 < ¥ & » B 1716371 %

AE AT I3BHAMBLEE S -
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1.4. DNA %357 (DNA barcoding)

B AR A ERG AEL R AP ARG B W3 R v R
difs it F 5 A AR T e (4o Hamilton (1822:170) 45 it e 46 e A" @ 5% & 4
) 5 Fiei bR AR TEAY BT i (4o Thunberg (1792:32) #5 it 4~
el - 2oa) N EHAV R AR E T ERY AP TR G S
BIEADL T 7o A2 2 X AEe FIPBRVEFAT 27T g sy as

CEF

A Hebert et al. (2003) 12248 & F]e7 COI ( Cytochrome c oxidase I) # 7]
# 2 2k 4 poavin] i % DNA #5257 (DNA barcoding) - 12 COI £ #)4F %_ ¢
Beonfap 2 W AF¥E (Wardetal,2009) £+ 5@ (Aviseetal, 1987)
MG 0 Flpt s A EE P LadEe 2 2 (Ward etal., 2005; Lakra et
al., 2011; Chang et al., 2017; Takahashi et al., 2019) - F]pt 457 7 F % 12 COI i 5

PR A T

BOLD (2 & #2775 #icdy i 52) 22 NCBI (2 R RE F g e «) %
FRAF AL TAOEL FTHE - DNA B 7 FAHER BT 2200 4 DNA i
A4 o @ B3 NCBI# BOLD TR » £ § T 4 4 chis ol 4 48 COL & 71
FRA AT RA S SR o R A A5 5 A BoaiA AR A
ZOSKT260-16 (%% ASIZP0807076) £ ZOSKT262-16 ({4 ASIZP0807330) ;
BB 5F 5 &% A 7 1 KU943008 (- FTWS394-09 F % % * ASIZP0803238)
#1 KU943009 (- FTWS395-09 F % & 4 ASIZP0803239) ™ % — i § & 47 & /4 th
F 7] 1 KU943011 (f= ZOSKT261-16 I 5 1% # ASIZP0807329) - Flu* &4 % *%
T COLAFIERS N A B B s 45 RP B0 COL A 3 A

FIFALES
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1.5. 73 B ¢

IR R X ko AR U T oy R A A SR A I R S
Moo Gldrte RS TORE (38 52022) ¢ > AP P B il i i ot £ o
FItig A AT L RFIRE e AP AR P L AR AR PR PR 2
R Sl S P2 B o ko R 4 ek gt B 48 COL B

Z e
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FoF ~iRgS

2.1. R WA KR

2.1.1. 37 % %

P HBATESBIESE 337 (- ) o A BB L RRB
B A LI R RS BT BT R PES RS TR
B BV ERAE TR ERE s EELERE S e BE R BEY
Baeipie (R- S W= ) > A&FARKRpFnEhRE (B-) -

180 169

LTS

40 31
21
20 II 18 13 49 1
. 1 1 » ‘
v P P B W

7 8 6

[ | [ | (]
& ¥ S
&

“é‘i‘lm

2 N
s o X %%

5.

TN

Bl- ~ 2808 agiT#H iR Al & 337 B4 o

10
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B AL
® iEAZAR
B iRk
K H A 42 R L A A4S R

0

| I

118.000 118.000 120.000 121.000 122.000 123.000 124.000 125.000
Ll I I I I
W= o g R A g R 17 4
ey

THEA S E AR A ERERA AR AR AATERAEE PR AR ER B
PEENEE LR T L DX w A LR S BO s AR AL I ES 5 WL AT H 2L B INS #74 4 LT R TS
kg P BLo ATA N L NK o ATtk 4 R A ZW 0 15 BRGE 5 LF

—(H

Bt
v ki gidie cBS o w ke NH S TH v F47

P CSo 5 iTiA s WZ o 50 308 s LK §51 BB s WG §51 2 #4048 5 FY » 5510 %
3 DC> 35t A s ML 24k $FiT% 0 TT> 2+ s F48 DS £R L £hB s BD> £57% 848 5)G £ 3 %3 5% 5 QG
ta -3 XD a®ENE KZ> FaivF FihE DG BALE S PH @@ - MZ> BAMfF -

11
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2.1.2. # # &5 &

hOATEAR A AF T 2 e A2 N E R PR e R
TAho ERE YR ABOBRPLAEFA AN P EETRAP DR
e s A FRRLL EKARRT WY BAF D MRS L
EBhz M siipEpe Ao s ipfggse A p ARLE 54 R/
FEBEFESR AT AR A Y FRAIEAR 18T (22
Bl= 5 Mfaks ) o

L2 R A2 IR R S AR A R

ASIZP PR TIRAS SR S AR n=33
FRIP Aol & R AR AT n=2
NCHU Rzv? B F4 a8 ki ffl A3 n=45
NMMBP CIRRESE AR b i O =43
NMMSTP B = a i e A n=1
NMNSF W p R FHE P n=11
NTMP I Bt n=5
NTUM EIRANE P N A R S N n=47

ARG 337 B ATHEARAY 159 B A WP T Z B p A IR A i
Bhtpde™ 1 LTRSS R AR A2 EEA BT
2 FEFES) A WA FE A4S A HA 178 2 AR T2 E 7

BAFEEY AFETRAF FHREY R ET AR T%RE (e )

2.2. % A BB

2.2.1. F7iFHE F

R A AEHRA R Y OS%IFPE RN~ PR e o L B A e plE

255 o etk it B R Rk B B VR 3T LS mlBcR g 0 b 95%iFHE

12
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ko FRE24 PR HEF - SRR (L RFR  F KGR 2

Fdmid ~ P OHP 22 g BRAR G 0 B AR A 120 °Cok 48 R o

222, F B A 1F

2kl ek r SR ko BER R EP RS § 18 3k 40°C
ik §e- % o @ * 3-5mlF % & (AlizarinRed S) ~250 ml & 5 A 22 500 ml
KA AR o NE Y R R o 104 BLET R AETHETERE

Fd oo B fE R R~ 40°CH Rk Fo- X 0 S ET o

223. 2 2B Y HE

AFEZHUZHA LY @ L Bt c B R L R A AN AT
sif it (KF245 > GOOTEN) 4 ' A ble g » %~ 40 °CHdi b s2- % o foi%
F oo B 7R~ B s (SMZ1270 > Nikon ) Fa4% > ¢ * Helicon Focus #t 42 & [§]

PE 5 > B {211 Adobe Photoshop #t 8 #-82 2 & » T4 it B = o

2.3, ¢hRASEE 2 BIEAH

PR AR Ll p AT ORGSR L R (5
2022) o &3 riene Az B4 sl * p Kailola (1999) -~ Marceniuk et al.

(2017) -~ Takahashietal. (2019) (B =)

- 8 £ (standard length, SL) : 43l 3 kg Ay ek & o
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F @4 % - #rix & (length of Ist dorsal-finray, LDR) @ # % - {3dtif ek & o
# gyl #kE  (length of dorsal-fin spine, LDS ) : # @Al k& & o
# @A f& % (width of dorsal-fin spine, WDS ) @ # @& gk Rl i ip T {855 o

A ¢ ME L (dorsomedial head groove length, DG) : fgg3R_t > chg J§ v Fy

irﬁi ‘F“ﬂh‘]/&/in 128 &F'Ejunﬁk%i l#%mﬁr"éﬁ- ﬁbéﬁ/ﬁ °

+¥o# ¥ R & (supraoccipital process length, SP) @ d gg  # 8% 3 30 % - A #&

g R o
#f £ (head length, HL) : v= %% % % g EF f % vk T £ & o
v» £ (snoutlength, SNL) @ ¥ 3RE g w4 avk T L R o
5% (head width, HW) : & i % 2 FF csedg o
@ P ¥ BB % (interorbital width, IOW ) : & p% 2. ¥ B @ fEaE o
# % (mouth width, MW ) : & & & pF > 3 e & 2. I e o
o it 7 3% & (adipose-fin base length, ADB) :© & #8£2 q@fdpd 38 i chk & o
ke fm £ (caudal peduncle length, CPL) @ A A =3 % Ek g Ay b o
k +5 % (caudal peduncle width, CPW) : Efat :8:#% 3 Eu T 38 % o

k@t + £ (dorsal lobe length of caudal-fin, DLC) : E i Ay ¥ reX k5 £ %

Mot 15 iRl BT R R R R S E R BRI o R R e 4
—p*/,,\u—s;ugt;;;‘o

14
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DG

IowW

W= ~ 2P ARIEA T X B o %84 £ (standard length, SL) 5 % -

A @ 45 i & (length of 1st dorsal-fin ray, LDR) ; # @4 #% & (length of dorsal-fin spine,
LDS) ; # @44 #& % (width of dorsal-fin spine, WDS) ; £ % ¢ 4% & (dorsomedial
head groove length, DG) ; } #: % % % % (supraoccipital process length, SP) ; £ &
(head length, HL) ; # & (snout length, SN) ; £ % (head width, HW) ; * & (mouth
width, MW) ; & p% fff JE& (interorbital width, IOW) ; p% j% (eye diameter, ED) ; *5 i
7 & % (adipose-fin base length, ADB) ; A% A & % (anal-fin base lengh, AFB) ; & i
7 J& % (caudal peduncle length, CPL) ; & # 5 /% % (caudal peduncle width, CPW) ;

ke @i + F & (dorsal lobe length of caudal-fin, DLC) °

15
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23.1.

fute B (gill raker counts) : ffe 5 s + 2 ek ERH F R P > AFEFFES

—ﬂﬁmﬂu _V“"u\—_"ch‘—rﬁm%w731‘/\)’1;/1\"&5‘:‘J"—B‘Tc

F g iE e (dorsal finrays) @ #F @3t G sg 30 Rape 5 F g andiig it

B

59 fit 5 ik #ic (pectoral-finrays) @ = ¥ g 2t A8 A R0 A

W E S R -

Ltk iE e (pelvic-finrays) @ = $FenfH g 3t A AR )T b

F_*

&

o
(w

e
o

-n\y

A&t i iF B (anal-finrays) @ ARgh 30 G R FPom 2R 30

2.3.2. F BRI R

4 £ 4%+ B Acero and Betancur-R (2007) ¥ Murray and Holmes
(2022) o™ 2R > 2 NE  sg A ¢ MUE (dorsomedian head groove ) 5 Ef
F ¢ R4 £ £ Jw (junction of dorsomedian head ridge ) ; * ¥ % ¥+ %
(supraoccipital process ) ; &% (parasphenoid) ; *]™ (fontanelle) ; & ¥
(lateral ethmoid ) ; 3k (fenestra) ; % ¥ (frontal, FR) ; 42 % (sphenotic,
SP) ; ¥2 % (pterotic, PT) ; gt + #_ % (posttemporo-supracleithrum, PS)
*t A # f (extrascapular, ES) 5 * #4 # g (supraoccipital process, SO) : #f &
(temporal fossa, TF) ; # 4f # (premaxillary teeth, PMT) ; & % & (vomerine
tecth, VMT ) ; % % # (palatine teeth, PLT) ; = 2 % (prootic, PR) ; *F ¥

(exoccipital, EO) ; ¥ 2 ¥ (pterotic, PT)

16
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233. 8 235 i 4 i

i % Lin and Chang (2012) ~ Ohe (2000) ¥ Lin and Chien (2022) =%

TOoHBEREMRGEREZ EW (Bl ) B (anterior) ~ B F {85
(posterior) ~ 2 % # & (dorsal face) ~ B % *im (ventral face) -~ & ¥ %
(anterior margin) ~ {& |8 % (posterior margin) -~ i&#3 (distal) ~ iT=}
(mesial ) ~ @ ] 1T R 4= (antero-mesial projection) ~ #57% (umbo) £7:T:4%

v (‘mesial shallow depression) o

A
anterior anterior umbo
9 posterior margin
antero-mesial

projection
distal

B
mesial .
shallow anterior
‘ —
depression

mesial

C )
distal
mesial

w s C:ImiRm o B
¥ & ; ventral face >

L% ; anterior margin > # ¥ ¥ %  posterior margin > & = ¥ % ; distal > &

e ~ £8P HPA 2 ETLH AT e B
% A58k &4 * anterior » % =¥ ; posterior » 1 =  dorsal face »

mesial > 1T ; antero-mesial projection » @ B]iT#§ % 42 ; umbo > ﬂ?]u o

17
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24.DNA & 3 9 %

2.4.1. DNA 34 3~

DNA 3 B~ Zx e e L 4 A 5o p (Gene-spin™Genomic DNA Isolation
Kit) 4= : #- 350 uL extraction buffer &2 4 uL proteinase K stock solution 4r » 3 3%
Plaasa lSmpcd e o 2 PAE s Btovep BREE T chidog ff o BT
56°Cizipth 2> 3B P> & | P4k gt F - = elution buffer § *t 56 °Cizig
) 4c#4 o 40 » 300 puL DNA binding buffer & i & 3t ¢ > & F R 2R fr o Mg 3
S F 1 14,000g e 5 A 48 o HE5 FFiR T ospin column o #- spin column 1
14,000g &< 1 A 48 > 453 3w 18 g% 4 o 40 » 700 uL wash buffer 12 14,000g 4t
1A BR B 1 a8 o & =4 ~ 700 pL wash buffer 12 14,000g ds 1 A
G0 453 A (2R A o 11 14,000 e 5 4B R GROR A R IEE S 2 A
¥ o A0 1.5 ml fic & 3w g B~ % spin column 7 Collection tube » 4e » ¢ #4181 75
uL elution buffer » ZE T# % 3 448 o ™ 8,000g 3= 1 ~ 48 > 3o o cd P 8

= DNA -

242 B LR F R

*F P 513 24 p Wardetal. (2005) £2 Changetal. (2016) - /R p
Ward #7 5 & * * /5% &4 DNA (7385 67§ T3~ 4B H ch v B2 | 4
650bp » 513 : FishF1+2 : (§ -TCRACYAAYCAYAAAGAYATYGGCAC-3 ') »
FishR1 : (5'-TCRACYAAYCAYAAAGAYATYGGCAC-3 )£ FishR2 : (5 -
TCRACYAAYCAYAAAGAYATYGGCAC-3") - R & el 4 F &= = %% p Ward
etal. (2005) - PreMix # * Ampliqon 1 Taq DNA Polymerase 2x Master Mix RED

(1.5 mM MgClL final concentration ) ° B~— PCR ¢ > #c » 1 pL 9 FishF1+2 ~ 0.5
18
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uL £ FishR1 ~ 0.5 pL 1 FishR2 ~ 12.5 uLL ¢ PreMix & 1 uL ¢ DNA #2458 # i3 B
9.5 uL 9 ddH20 = %884 25ul > L4 PCR g @3R3 - #PCR ¢ & » §
K %% % (GeneExplorer Thermal Cycler 96 x 0.2 ml Gradient » Bioer) ¢ » 3k % ik
BE AL 94°C-5 248 0 87 35 B paTA B 5 94 °C-30 4 0 50 °C-30 5 » 72
°C-304) + 7 14 72°C-10 A 4 i 17 12°CH8 %75 PCR A 4 « 5 5 ul e 4
x4 PCR A 47 22 5 uL <171 kb DNA ladder £ 5 » & th3s &3 s 8 7 A4 (1.5%
agarose gel electrophoresis ) ° ™ 100 V &7 B » F 4 15-25 & 48 o B~ 013 5 %)
R > rFokdEdE ik > 2 UV-light box ¥ AR I 4p B % 45 o 2 A Rzt

{5 > %5 B 1FHPCR & 4 5> 650bp =% TP BE % % o 4% 5 B 157 PCR &
PAREG > A M nd g PS> 2 FishFI2 %515 A 8% B o &7
B 45 @ % Bioedit 4748 (Hall, 1999) » % £ 35 IS £ feind 4 » £ #-4
3 B 7131 {7 clustalW multiple alignment > 3£ 4% 142bp & 645bp * & (& & &

504bp) - ¥ % 2 FASTA #.5% 6575 o

243 B W g e

KRR R AR R B ATE AR AR (- ) 0 0 ARG
AT LSO EA L R TR DB COLA S L = Boais bR 7

( ASIZP0801618 ~ ASIZP0802863 + ASIZP0802864 - ASIZP0802879
ASIZP0807076 ~ ASIZP0807392 2 ASIZP0807393) : = i * £ % % /& fh i 71

( ASIZP0803238 ~ ASIZP0803239 £* ASIZP0807938) : & i % 47 & i% #h 5 71

( ASIZP0807329 ¥2 ASIZP0807391 )
Rt st famed (- 542 ) " BE 1B F 2672 Faf
A (Arius) ~ % &5 g% (Netuma) ~ % ¥4 g% (Plicofollis) > F1t &5
19
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Sy ¥ LR B A )¢ 5 NCBI & BOLD Ft i ;\/4%#‘ %
FREZ WA A ¢ LY *#ﬁﬁﬂﬂwﬂ@p*#ﬁﬁéﬁﬁjwﬂ
d Dr. Laszlo Kocsis # p ¥ % cja o4 48 > = 322 B COL & 5| (Mfdk= ) o #-

PR EL BRSPS - AT o

& * DnaSP 6 #%% (Rozasetal., 2017 ) 34 {7 haplotype # it ° #-4p fr ch¥ 2
ARBFA - 2o ¥t E o BAREANELSE (S AH: 3 &5
B NH; FE 44 PH) » £ 27 Bol%hiE > RSP BREE (8] &

W REFA) B AR RS TH R (F S T OB AR
#EL) o Wi EBAA A L4 0 bl4e : PH27 arg Malaysia > 2t 8 B3] B 7] 5 %St

27 ek st 0 A S Poargyropleuron > 3k B 8RS 5 R T
AH2 ari China dis China cf mac mac Taiwan > H & 3| 5 7| 5 YL 2 s o -
FAR e 7 ¥ R & DA arius fv A. dispar 2 % B3 & 0 Arius. cf. maculatus

£7 A. maculatus °

HERSHCOLEZ] > M RIES = > @ * MEGA10 (Kumar et al.,
2001 ) $ick - F#H RT3 45% (neighbor-joining method ) ( Saitou and Nei,
1987) » r2 kimura 2-parameter 1#-73] (Kimura, 1980) - bootstrap 10,000 =x » 3+ &

i BRI AP 2 B PR -

20
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Arius cf. maculatus ( Thunberg, 1792 )

22 BT AES A B-)

’

[#2 ; 27

(2 245

mis Arius arius (Hamilton 1822): 22 X > 2011:175 (description, illustration).

mis Arius sinensis (Lacepede, 1803): [ > 1954a:9 (checklist); [t - 1954b: 26 (description).

mis Arius maculatus (Thunberg, 1792): ft > 1969: 180 (description); [ &2 = » 1985: 299

(description); & > 1993: 146 (illustration); £ % > 2011: 175 (description,

illustration); -] =¥ i@ » 2020: 228 (description, illustration).

[+ AR ]
158 £ 378 & (éh— ) 2 128 B ik (ifdks ) o

ESTEFS|
S AL 4 RE E R P SR A Y MBS R A e s 0

TR FE Rlerd T RAT L A AR RS RS R
ORF TR R AL S AT i B TR - HETE S e

(=) it )

21
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M £ F ek MA RS RF AR -FINRL 0 P HFEPERA -

FHBRTERRN o ME L ME P AT FOR T A S a3 A0

FEFNES FARRE VPP REP ORI RA o AP SR
TP RL L Aur et ¥ T PR f5 o PR 13 RTE 0 1 138 kg
Tefie ) A TRER o A RFLHAT P EREARE > TU Y ImES

%:Tﬁﬂw%ﬁi’fﬁmw%&@’ﬁﬁa FAEIE RS o PP

L i RN S TR gt A B I S Ao (Rl
P& LA R FESEIFRE ABRE  FE AR LA B F
-4 (B- B-typel; Btz A) 2 pRIELE - hipl e 5 7 & ol
Bid > 913032+ 5 %24 (Bl- Dotypell s B+ = B) (%5
CHL2007 ~ CHL1321 ~ CHL1322 ~ CHL1323 ~ NMMBP37228 2 NMMBP37242)

PO RNz 870 9 KeleR 9 25H 24 0 F BT R VEREF L

¥ G B o s 143 19490 Raics 1749 (2 ) - Fatden
RN ERA 288 T - AR B E G RS R o AN K-
Bt s A RRE Grik2 M ghipid o fqy o F g2 2 &
fHzm > mAIRPR I T o ARG T IR B EINAE a0 R
HMEP AR i AR R IR AE RO 12 L - AR B
B R ERGR o R a b QB iE s 8 1149 Rl s 1049 0 R B
A0 B O giE AR AL 0 R R A ACE o g ot g T 2 ah
AAER o B2 A B S T RKiER R R FREEIIEE R ARIRIT B AR
@ BECE RS 15T 1999 RS 1749 B R RA K P ER R AT E
KR A RIBEBEFORBEIAPT T {7 o FTER - WT ERES o - BHT

22
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TR UETREE ST AT RS T ET Y S 313 3

i~

%:‘:'%Ig‘g o

R E L H B L FiEL 2 31521 > L A A RRE 2 4621 0 % W
R #kG2 392718 % » 547 REE2 508812 » S ¥ FHE 2 75109
B SEE2 3421 > SR E2 751098 0 52 44601 0 LA R EE

Pt ARINE 2 11.1-54 % 0 A A AN K

i

2 58981 5 L F 2 55871
25581 % Zkmi2 558318 5 emi2 1181738 5 At ££ 2

34-5.1 % o
CEEDRD

A E A F % T EE (Kailola, 1999; Kottelat, 2013 ) © & #8a 380 & (28 >

2022) -
Bai&A
Netuma bilineata ( Valenciennes, 1840 )
[#2 ;47 4= ;B7 B; B> B; B )
[2 t47])

Bagrus bilineatus (Valenciennes, 1840): Valenciennes 1840:434. (Type locality: India,

Myanmar). Syntypes: MNHN A-9344.

23
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mis Arius thalassinus (Rippell 1837): ft » 1954a: 8 (checklist); F > 1969: 181 (description,
illustration); /& » 1984: 136 (description, illustration); [ £2 = > 1985: 299 (description,

illustration); f& > 2004: 37 (checklist).
mis Arius thalassimus (Riippell 1837): F > 1954b: 26 (description).
mis Netuma thalassina (Rippell 1837): A2 X > 2011: 176 (description, illustration).
(G L
85 kAT & (fifdr— ) 240 B R A (g ) o
[ s #F ]

R ®RAEEFFY SET PR FFINF RIOF T RATESF Y AUES R
N$Vi%?£$—%%%%@ﬁﬁ%%:ﬁ%%%%*ﬁ%%”w’ﬁ%%&

ARl BB ER R L2 AR GRS -

FHEENED FARBE > T RFFREP IR RA o 243 Rl F
PREFAVIEF U > LENFF P AT E L VR VEILE cFF PR
7 EE s WE - 0 R PR 128E 18128 Ry
A ERETR o A RIFE AR P AEREE > TV I mERS S TH
RIFERTZ  THEPRREEE A FERAERESS o RAL PR 0 B
E v gidn o T EEINE L o

24
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A E S ) P Rk B wh Rk o AR ﬁT$wém
o A R ST NS o A HEE S mE R SR o i RS

AR R A SR S P EEFEZ £ 20D R

Sy
% o

B gy B o e Bl 1R 1549 Rl 1348 (£ ) o FiEd=mLs
WP F 2 FHEE - RAR REFE AR BB EESK S X
o B AEiE 0 ¥ - R ER RS E O R GIE L B i san i o g i

AR e kel o BA GRS E 0 B2 MBS R EIE 0 152

-rx\

AR R 5 R SRR AP P S UEN; SN o P - SLEN SR VAR NS

pul
i\

Ak m i B RSk R Wi iEscs 105 1149 Fdes 1142
MR B0 B OIS IR AN 0 BB R AR AEE o g S i
TG RER B 29 BREy T RIiEE RS E ) AR EIEE R ARRT
FrgAkie s s iEdcs 155 1849 > s 1642 e R iF ko P EER S
NTELR A RELMIENRBEDAPT T (7 o - BT EFERS > MR

B4 HIRNG ¢ 0 ARG 4 o FHIEAELI o

EEME S FMEEHiEL 2 31551 5 FMAKE 2 41-601 > 5 F
A WRE 2 47.1-109.5 % » SEA Y ME L2 731578 2 F R E 2 6.2-
108 » SFEE£2 3.1-411 > 5v»£2 70-11.5% » S F2 41541 5 50 p
FREef 2 58-89 % » 5w %2 5.7-7.6 % » ZAAmAINE 2 203299 % 5 5 kim
£2 58918 4 EkfmE2 961228 » 2 k@ £E2 2648 o

CEEDRD

B R &~ LEFE (Kailola, 1986; Paxton et al., 1989; Kottelat et al., 1993; Kailola

and Lim, 2000; Manilo and Bogorodsky, 2003; Ng, 2003; Ng, 2012; Psomadakis et al.,

25
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2015; Psomadakis et al., 2019; Sonoyama et al., 2020) ; £ & & %5 AL (3K »

2022) -
PEATEAR
Plicofollis nella ( Valenciennes, 1840 )
[#2 ;47 4= BT C; B> C; B4 )
[ #4r]

Pimelodus nella (Valenciennes, 1840): Valenciennes 1840:162. (Type locality: India).

Holotype: lost.

Plicofollis nella (Valenciennes, 1840): ¥ £ » 2011: 176 (description, illustration); | 4x

g2 > 2020: 229 (description, illustration).
(1% ~4]

04 F AT#EAR & (M- ) 8219 B iRk 7 Ok ) -
[ #w) #F i)

REARA MY SR AEER GG ERT A T RGP R
%;%J%%%%i%?%?%ﬁﬂ’ﬁﬁig%ﬁ;i—%wﬁﬁﬁ%&ﬁ—

HE AR &

(74 it ]

26
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M E R ek MA R8T Ry AR CFEINED b P RPAEAR

FEFNES FARRE VPP REPESSILRA  REFEL 0§
E AL AR o FF P RENFY P AT B L et ¥ AE RS
BEFPRE DT EL - oo P F R TR o RAEE 2 KGR B
T AN REEZHAH Y ERERL  vul T mERG ) THESRFL RS

2o THRMRRERE A FRRAERE S S o AL TRLK R TS

IR A DT b D R B FFEFEF R o mFE L LA P
PR B PR T FRA N D TR F 0 o BT S LS LR

FooAEREIRT AR RS o

oo R o TS 107 1549 Ralich 1342 (22 ) o FgEAcERG
W ELE P RE - AR RS EES K RN K T 2R
Bdof A RRE G E L B LA o it ot 2 8 ke

2w WG H AT o LR R IR (SR A e A Epd
2opr o Pt B INE B YR R 120 il - IR bR sk 4R
ok R AR R ERCE 105 1349 Rl 1249« R %750 £ 649

OE LA RER AR 0 KR A AR AT o AR ST T 2 en R R
FZ A By I REER REREL ) A IE L R ARRIT B AT ) BB I0E
Beh 142 1743 Bl ISR E@gEEa k> PELRINTELR A RlE
BEEen KRB T T 7 o = SHA RIRES o MRl e ¢ > EINe 5 &

HLG G FRBIE AL

27
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R E LA MB R B ER 2 3957 5 LR MAME 2 47-678 > 5 F

FRA PRE 2 53.1-87.7 % > ZEEF P AL 2 481537 > Z 1 E R L2 6.6

961 » 5EEL2 29438 > 5w L2 64978 SER2L 44918 sapRF
PEE 2 5.1-8.0 % » H¥EF 2 7.2-100 % » Z A AINE 2 18.1-360% > 5 Eink
2.6.0-86% > FEkE 2 89-120% » Z @t FEL2 34631 -

CERED

T

B & + L% (Jayaram and Dhanze, 1979; Kailola, 1999; Kimura, 2009;
Kottelat, 2013; Kimura et al., 2018) ; 4 4 & %5 A (28> 2022) o

28
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2w s LB AR B RAE (%SL) -

AR E (SL) i
%SL

)

B
77.56—382.27 mm (n=171)
Mean Range SD
25.0 19.0—32.8 3.1
19.6 16.0—25.3 1.6

1.8 1.4—2.6 0.2

13.3 11.3—17.0 0.9
10.6 9.1—13.3 0.6
29.0 23.6—33.0 1.7
11.2 92—134 0.8
20.5 16.6—22.7 0.8
14.3 10.2—17.3 1.3
13.9 11.5—18.1 1.0
6.0 1.9—-9.0 1.0
14.7 12.4—18.1 1.1
6.8 54—84 0.4
254 19.6—29.6 1.7

e R TREY N
66.73 —370.58 mm (n=102)
Mean Range SD
26.1 18.3—32.5 24
21.1 16.6—24.3 1.5

1.2 0.9—-2.1 0.2

10.0 6.4—13.7 1.5
13.9 9.2—16.2 1.4
28.2 24.6—32.7 2.0
11.2 8.7—14.3 1.1
20.0 18.5—24.6 0.9
14.4 11.3—17.1 1.2
14.7 13.1—17.6 0.9
4.0 3.3—49 0.5
14.0 10.9—17.2 1.1
6.7 6.0—84 0.4
32.0 20.9—38.0 2.6

AT R A
88.07 — 680 mm (n=99)

Mean Range
21.9 17.5—25.7
18.9 149—21.5
1.5 1.1—-1.9
10.4 6.5—20.9
12.8 10.4—15.2
30.5 23.5—34.6
13.5 10.3—154
20.2 11.0—22.7
16.9 12.5—19.5
11.7 10.0—13.9
4.1 2.8—55
14.3 11.7—16.7
7.4 5.7—9.7
26.0 15.9—-29.6

SD
1.6
1.6
0.1
1.9
0.8
1.4
0.9
1.5
1.2
0.8
0.6
0.9
0.5
2.2

29
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27 L h sz B2 (%HL) -

SEE (HL) 538
%HL
% - #iE L

~

=
)
= =
R
=

=%

SN R 5} =%
o X oS AR R
= 2
= ﬁ
Ay R
Pua T |

=

B PR EE R
W

P P SLE
E 5 £
F ¥m E
L ¢

H
bual

T
41.02—156.41 mm (n=170)
Mean Range SD

86.1 64.1—117.5 12.1
67.9 51.9—94.2 8.1
6.3 4.7—10.8 0.9
46.0 37.9—58.9 3.6
36.5 28.2—46.5 2.9
38.8 34.2—53.0 2.1
70.8 60.1—287.7 4.9
49.3 36.7—57.9 3.2
47.9 40.1—58.2 3.0
20.6 59-—-334 3.7
51.0 38.5—753 6.1
23.5 19—32 2.2
87.6 66.5—111.6 8.0

e R TR Y
66.73 —370.58 mm (n=102)
Mean Range SD

93.4 65.5—116.8 123
73.6 225-—872 125
4.4 2.8—8.1 0.9
35.3 23.2—51.2 5.0
494 32.5—62.5 6.0
39.9 33.4—44.38 23
71.3 59.7—88.3 5.7
51.3 42.2—56.6 24
523 46.8—63.4 3.4
13.8 10.9—18.0 1.8
49.9 35.6—65.2 6.2
24.0 18.6—29.9 23
1143  73.9—140.2 11.8

mREAT RS

88.07— 680 mm (n=99)

Range SD
70.9 50.0—83.6 6.6
62.0 479—-694 45
5.0 43—6.7 0.4
34.0 21.0—71.9 6.9
42.1 36.9—48.1 23
443 35.9—-52.6 2.0
66.3 35.6—78.1 52
55.5 40.2—63.0 29
38.5 32.7—44.5 22
133 8.5—19.7 22
47.0 40.1—60.2 4.0
243 21.4—31.2 1.7
85.3 54.8—94.5 6.8

Mean
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R Y Ly ST EN RN Y ST P EE T LR R P

s
e Y Y
NEATE S

oA
e Y Y
AT R A

oA
AT R A

ffe B (total gill rakers )

n 10 11 12 13 14 15 16 17 18 19
109 1 4 15 59 23 7
71 1 10 40 19 1
82 1 3 8 39 26 5

33 fit #ic (pectoral-fin rays )

n 8 9 10 11 12 13
109 1 11 70 27
71 27 44
82 4 29 46 2

A&t 35 1% #ic (anal-fins rays )

n 14 15 16 17 18 19
109 2 14 46 39 8
70 1 3 40 24 2
80 9 41 25 5
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Arius cf. maculatus

Netuma bilineata

Plicofollis nella

WT >z BaphiTiEiAple P o A 52548 > Arius cf. maculatus ( Thunberg,
1792) > NTMP1735 > 2939 mm SL - B » B 5 # /4 #& » Netuma bilineata

(' Valenciennes, 1840 > NTMP1753 > 263.51 mm SL - C > p § #7 % /% #& > Plicofollis
nella ( Valenciennes, 1840) » NTMP1775 » 310.35 mm SL -

32
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Arius cf. maculatus

Netuma bilineata

Plicofollis nella

B+ = BabhiTiEE A+ & P o A 534 > Arius cf maculatus ( Thunberg, 1792) » NTMP1735 > 293.9mm SL - B » g % # /3
#. > Netuma bilineata ( Valenciennes, 1840 ) >» NTMP1753 > 263.51 mm SL - C »  fi # % / #& > Plicofollis nella ( Valenciennes, 1840 ) >
NTMP1775 » 310.35 mm SL -
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Arius cf. maculatus - |
W= -~ s5# (Arius cf. maculatus ) % %+ % o A-C » CHL1318 » 251.08 mm SL ; D » CHL1323 > 30029 mmSL - A > # & ;B &

h 2B type[8H & ;Co = Rlm ;D> Lo & type I g F & o
33
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Netuma bilineata —

W N~ RS 4 s (Netuma bilineata ) ¥ % &4~ P o CHL1324 > 307.85mmSL - A & ;B> e ; C> = Bla o

34
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Plicofollis nella

Wi - EAE s (Plicofollis nella) 2 # # & & o CHL5866 > 545 mmSL-A> # 5 ;B> e ; C> Z Rl o

35
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Yrig 8%

4.1. 35 v &
411,75 81 0 305 4

AT AR 524 B & s S d iR & o A B G ooais g (Arius cf.
maculatus ) 286 & ~ FEAR 5 & 5 b (N. bilineata) 125 £ &2 f 47 & 4 44 (P.
nella) 113 & o #75 R FH e F73h e ~ 27 242 o Ay aplE

/?ﬁ\:‘ ’ ll*ﬂ_ﬁ-%ﬁ.ﬁf’ﬁg}ﬁx; EJEE] L) 14}?,?3’1/?ﬁﬂpmllﬁl_§-

\31

£ ER
AR ZRPADVFLF Y G AT LRI G o FIPE GG R A
PR (e 5 23 ) o RBAFY o d e B~ 59 8 90 0F o AR gt

EHCE AT E A 0 TS B REA BB (£ ) o

RIEERHEF A 24t F R > FRRI AR AL AT L
LR T (BL 0 A) FER PN EATE AT ) RF 10%E 14%
A MLETBEA S S A AR R K A B e AR F o KA @A WRE (B > B)
TR EIAAEN EAA RS BRI S BHAOT BHRTEHE S L
TR AR o e R B ARFEEY (B 0 C5 Bl D) TR gAY
HABEER A G g N EATR A L GRE > P s EAEHE S L A
B F R A WA F g o KET Y SUEE (R E) THER ApRSTER S &
AN AR A AT Y REPERE o KR RE (B
F) R st b F R bide@ PERE ST FRIA R
S HEBE A EERE (B - "H) "R FERFSBHBRPRI TS
BN EATR A AR EL P GERE KA RS -iEE B EBE (B2
- JEL) VER P ERESAPRT IS RS RSB -
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EESEARE A bl E o I E A RARE S B E (BlL- 2 G I8

K) #H#R > =2 @AM I ipEdp o

BEAR PR R E PR T P A RS TR A LT BE

=

R

R4

fer}
i\4
‘g;

i

{

VBT (BL ) CFANEY Y REOP S RA 0 A
PAEM R Ao N AT R A R RET Y SUEF R GRS A

B EOUEEA Y AL AR B RS R R R A 0 BR A Y AL A BB PR (S
G AT Lo A A Y SR AR ARSI N AT
Fiath e VO HEFRATAEVR A BHFAMEBTOFRT > R F

FREDEIFARA L N BAT RS AR RS SR
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WL~ L genis g Rl 2 F (AR A v 2 40T Bl X b 5 R £ (mm,

SL)» Yighi 7 ) f ik B4R 2 7 A o £ J & > A 5 5ais fh > Arius cf.
maculatus ; % ¢ = %755 BR % & 5 4 > Netuma bilineata ; %3¢ £ 5 N E A7 E
i #. > Plicofollis nella - (A)¥ % (MW) 5 (B)¥ #54 #& 3% (WDS) ; (C)#* £ (SNL) ;
(D) = EER(IOW) 5 (BE)egg % ¢ 4 & (DG) ; () % # 2 & (SP) -
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FibdeEg A2 4ch B () X

= L

(mm, SL) > Y $hs 7 A5 5 bR E 2 7 At o F7I A% 5 oA A b o Arius of.
maculatus ; % ¢ = &35 R § & 5 8k > Netuma bilineata ; % ¢ %755 P 47 %
/4 f. > Plicofollis nella - (G)#g £ (HL) ; (H) & @&+ £ & (DLC) ; (D% @A k£
(LDS) ; (J)% it % — #7# £ (LDR) ; (K)% 45& (CPL) ; (L)% +a & (CPW) -
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Plicofollis nella

w
-

v

“ R
i g
i
.’ b

PN
Netuma bilineata
WLt~ 2B RFEEINT G B o sais8h 0 Arius of. maculatus ; S G # /5 8k 0 Netuma bilineata ; P i 47 % 7% #& > Plicofollis nella -
doi:10.6342/NTU202300334
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4.1.2. ¥ %

AL s Pt (BL=2)  VERINAE A F DL R EE 2
2 F 2. B o3t JF (Murray and Holmes, 2003 ) 1 A za s g R 5 &3 b > ¥
SR R A Gl A 0 AP AT R AT B AT T I T
Bl B o 2. RIGH P BATR AP B gESSEa w51 T
4 e3P A ERISARS T A RE A s B S R o fpas g
PREAERARRMNEY LRERE > P SRR AR IR AR R
RWE A ERIE5HME 55 F (epioccipital bone) vt b & p f 47
AR > LA ERIABHRRIPE 6 I HEFFRAR ERES K
B A DR A fTinz £7) AFR IS BHATHETF -

WAREF D Es (Bl ) >R ERSFVEEP LR D sbpdi
A-oHERAEES S ERIA AR - % ?$ébmﬁ%&*+wﬁﬁ%%
d PN EAAR AR TS PEF R PELR > S E S EER

WX ki iEAR (BT ) o @R Es A Eat kst (e
) tnaAafha 50530 MG A AL 54590 P EATR ARG 49-51 B o

TR A AT HTER 2 E s EE o
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Mtz 2@t o 88 A siaf Arius of. maculatus » CHL1318 » 251.08 mm SL ; B » B4 5 # /5 b > Netuma
bilineata » CHL1324 > 307.85 mm SL ; C > p § #7 % /5 #& > Plicofollis nella » CHL5866 > 545 mm SL - ** &] & 5 - =4 o F 45 1 AF:
I S LE: RléHF SFEN 3 jF SFR: g% SSPiycB 4 SPT: ¥R 4 PSS gats ¥ SES:#hA™E ;SO F 4% R 5TF:
W -
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R T

i N e R e R

‘:: .11..‘::1.1.":‘4‘.'1.'..ﬁ.m{",a,.-:,r‘:f‘l:,:.h
5t i

Bte ~ 2@ PEt e L8 HB o A zis s Arius of. maculatus » CHL1318 » 251.08 mm SL ; B » B4 5 # /% b > Netuma
bilineata » CHL1324 > 307.85 mm SL ; C > p § #7 % /5 #& > Plicofollis nella » CHL5866 > 545 mm SL o +* H] & 5 — 224 o F Fa 5 ¢
PMT : =m4g# ; VMT : 21 % & ;PLT: 5% &% ;PR: %2 % ;EO: ¢t % ;PT: 2 % o
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Plicofollis nella NMMBP-37308
WLt ~ 2@l bgto PR XEER A 58 > Arius cf. maculatus >
NMMBP37230 » 269.25 mm SL ; B » 84 % # /4 #4 > Netuma bilineata >
NMMBP37263 » 313.47mm SL ; C > p § #7 % /% #& > Plicofollis nella

NMMBP37308 » 483.24 mm SL -
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413.2 %

2 Al s LR 7 5 7 & (Ohe, 2006; Lin et al., 2022a) - # & 7 P &g el
e (W) > 2 RE T AnE R LE R LM eIt 1 RliTe R A
SRR T M 5 7 2,8 % ¢ (Ohe, 2006; Aguilera et al., 2012; Aguilera et al.,

2020) -

i%gﬁﬁmﬁﬂz(@¢ﬁ;@;¢—)?%@;ﬁ%&aw:Lu%
BALERE AT REF R wRES PRV ERIABRE PR
WEASBP G F > B AP ERA 2. B NSRS i o
Mo AERIABRIBER D AR EREFRLI I 3 ERIABHRENE

HE A TF e gl

(3]
i
T

BEARFE NN LG AR s AR EP R

t”75= °
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LA a3 B (RE)R Y o Arius cf. maculatus » CHL21810 » 281.38 mm
SL-A>#%& ;B> g ;C» wikd ;D 4o ;E> 7386 s F> &8s o
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i i \‘%3;;13%
mmSL-A> % ;B> o ;C>wie ;D> {$4im s E> iTx8a ;Fr o o

# a bt B (R F)R Y o Netuma bilineata » CHL1324 » 307.85
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WLt~ pEwEBHBOEE L E)R  Plicofollis nella » PNO75 > CHL5860 -
63 5mm SL-A>#Fm ;B> a ;C>#wihe ;D {$4a ;E» iT38% s F> 1%
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Witd 285BI FHE 2L LA FEP)T L R -A-B> /s
#h > Arius cf. maculatus ; C—D » R 5 ¥ /% # > Netuma bilineata ; E—F > P §i 47
¥ 74 #& > Plicofollis nella - A > CHL21778 » 213.06 mm SL ; B » CHL21711 » 123.79
mm SL ; C> CHL21676 > 125.28 mm SL ; D » CHL21788 » 66.73 mm SL ; E -
CHL5866 » 545 mm SL ; F » CHL21712 » 136.72 mm SL -
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W=+ B P g r FHE 2+ B FFEE)He R R A-B sk
#h > Arius cf. maculatus ; C—D » MR 5 ¥ /% # > Netuma bilineata ; E—F > P fi 47
¥ 74 #& > Plicofollis nella - A > CHL21778 » 213.06 mm SL ; B » CHL21711 » 123.79
mm SL ; C-> CHL21676 > 125.28 mm SL ; D » CHL21788 » 66.73 mm SL ; E
CHL5866 » 545 mm SL ; F » CHL21712 » 136.72 mm SL -
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W=z Lt- ~28enbdifl = R EE R -1 54 gk o Arius of. maculatus - CHL21810 > 281.38 mm SL ; 2 © 41 % # /5 #6 > Netuma
bilineata > CHL1324 > 307.85 mm SL ; 3 : p f #7 4 /% #& > Plicofollis nella » CHL5860 > 635 mmSL-a: # & ;b ;c: mihm o
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4.2. COI 4 F B 5% &

A AT A COIAFIR 7|HE 4™ I saash 11105 5 RS &5
B2 N AR AT ENCOIAFIEF ¢ Lyl bl @338 Een
COIAFIRF#BIT™ (a7 MW R AR FE AR BM2E -
d Dr. Laszlo Kocsis % & » $£ f ¥ Fen 3 54 o 48 (Arius sp.) COI £ F] 5 7|
(Bl= L7 >z ) od FhtmEfFP ks (P LT RAP FHRiE? win X
v 4P F)EFE PR 3 B3t #x (Khon Kaen) j&# #cn2 ik s i 4

(Ariussp.) COL £ %15 7] (Bl= + = » *dk= ) o

",% FTHEAE A e 7|2 % > NCBI s COl &L F1 5 7| #c B 40 & 3%
(Arius) 163 i% ~ % % 4 o/ (Netuma) 107 iE 2257 % 4 #6 % (Plicofollis ) 38 i%
7 COL 2L F] B 7] o it 378 1% & &2 NCBI 115 75 BioEdit #it 48 A B2 18 » B
COLA 7| & & % 504bp ; £ 12 DnaSP Al - #4452 % » @A 71 B « 5 &
AR ST BT E ARG 15 B chhaplotype B 5] (Mitdk- - MRz ) o FikzZ R
A A COL R 7] * ARIT: %2 @fﬂf#‘:’i*ﬁﬂ?@—t’i’ K2P model 7§ @ §Edt o 257 3

35 Bl e booststrap & 4 70 2 % % 35 (Hillis and Bull, 1993 )

4.2.1. w4 (Arius) A FIL 17

BB (Bl L2 ) A2 = & (group I-VID) - & #chsais gh
(Arius cf. maculatus ) §f %7 2 group I > group I group 17 5 4§ 4% 3 - group & 2
s group e BF T 32 K2P gEdg 5 @ group I : 0.016 ; group IIT : 0.064 ; group IV :

0.062 ; group V : 0.088 ; group VI : 0.078 ; group VI : 0.216 (% = ) - & el
52
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nK2P §ESE St group It 0.004 ; group IT ¢ 0.008 ; group IIT : 0.061 ; group IV :

0.030 ; group V : 0.004 ; group VI : 0.045 ; group VII : 0.005 -

KA REORR (Bl =) PERRINABEF AL aiF 5 K
38 o b4e f4p e o haplotype > 47 ¢ Z 7 448 : AH2 (groupl) & = B4 > 5%
it e (A arius) ~ 35 #h (A dispar) 2 sais #h (Arius cf. maculatus) ;
AH14 ~ AH15 ~ AH16 ¥2 AH23 (groupll) % &= B4 > B /5 g (A dispar) &
B R s #h (A manillensis) ; AH18 (group VI) B & B4 4d > Sijh s (A
arius ) 2157 4 b (A. gagora) ; AH26 (group VI) £ = B 4d > Siff 4 b (A
arius) ~ 127 % (A. gagora) 2 3% #h (A maculatus) ; AH29 (group VI) £
BB Sigate (A arius) 2 A # (A sp.) 5 AH31 (group VI) £
3 B 2P st (A gagora) £ sais#h (A maculatus) ; AH37 (group IV)
Ea By fa o st (A maculatus) B - 2 /5 #h (Arius microcephalus ) - I¢
FE o AR e e fA T 5 A AT e group sPIR % 1 4Ere s #h (Arius subrostratus )
# 3% group V&2 group VII ; za% 48 (A. maculatus) » # % group IVE group VI ;
Skt is b (A arius) ~ % % group 1 &2 group VI ; 4k 5 B3 (A dispar) ~»
*+ group 1 ¥2 group VI ; | Ef /% #& (A. microcephalus ) %~ % 3% group III#2 group

IV -

- R AR Y BRI A A S A B 0 ¥ BT

F_*

(Bl-+ = B>typell) § ® ¢h= # 4 & haplotype & 7| % AH2 ~ AH5 > ;23 & 2

S T e 3 e
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91
— 1 amao

AH2 ari China dis China ¢f mac mac Taiwan
- AHS of mac Taiwan
- AH10 cf mac Taiwan
- AH71 cf mac Taiwan
- AH13 cf mac mac Taiwan
|- AH1 of mac mac Taiwan
|- AH3 cf mac Taiwan
- AH11 cf mac Taiwan
AHS9 cf mac Taiwan
AH12 cf mac Taiwan
- AH7 cf mac Taiwan
L AH8 cf mac mac Taiwan
L AHS6 cf mac Taiwan
AH4 c¢f mac Taiwan
AH14 dis Philippines man Philippines
AH48 man Philippines
AH17 dis Philippines
AH15 dis Philippines man Philippines
AH47 man Philippines
AHZ3 dis Philippines man Philippines
AH46 man Philippines
AH16 dis Philippines man Philippines
AH81 man Philippines
AHB2 man Fhilippines
AH36 mic Mal
ven Malaysia
AHB8 ven India

82

g9 = AH30 mac Indonesia
AHBS sp Brunei Thailand

= i AHB0 mac Malaysia
AH37 mac Malaysia mic Malaysia
AH59 mac Malaysia

AH70 sp Brunei

AH22 sub India
l_[L AHA0 sub India
95| L AH41 sub India

AH38 sub India

AHB3 sub India

AH32 lep Malaysia

AHE6 gag Malaysia

AH31 gag Malaysia mac Malaysia
AH58 jel India

AH35 mac Malaysia

99 AHS0 ari Bangladesh
89 |_|— AH51 ari Bangladesh

20

L AH20 ari Bangladesh
991 AH28 jel India
I- AH45 jel India

AHS52 ari India

2.8 bk

AH24 mac India

7y AH27 mac India Iran

AH24 mac India

AH25 mac India

AH26 ari India Pakistan gag India mac India
AH21 ari India

AH33 mac India

AH39 mac India

AH42 gag India
AH43 gag India
AH44 gag India
AHS57 gag India
AH18 ari India gag India
AHS53 ari India

AH29 ari India sp India
AH54 ari India

AH55 arl India

- AH66 sub Indonesia

—_—
Q.02
- 1 -

]

bootstraps=10000 - % ¢ F %8 5 B 7| K ke

cf. maculatus ; ari = A. arius ; mac

manillensis ; sub & A. subrostratus ;

AHgS sub Indonesia
AH19 sub Indonesia
AH#é4 sub Indonesia
AH67 sub Indonesia

>

3

group |

group 1L

group II1

group IV

group V

group VI

group VII

s AR (Arius) HR3iT 38 302 #F75 B ° Model: Kimura 2-parameter °
*g 4 o P fENEL  cfmac 5 Arius

% A. maculatus ; gag % A. gagora ; man > A.

ven & A. venosus ; lep & A. leptonotacanthus ;

mic 5 A. microcephalus ; jel 5 A. jella ; dis 3 A. dispar »

54
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4.2.2. 5% % (Netuma) 3 F14+7

SR ARG PRIE (Blo L2 ) A3xw e (group-IV) » £ # R 5 &
i # (N. bilineata) §F#%f t group I - group 1¥7 group 13 & %43 - group 17 # i
H s group enfE F T35 K2P §Edg 5 ¢ group I : 0.034 ; group IIT : 0.081 ; group
IV :0.085; groupV : 0.074 ; group VI : 0.227 (% = ) o & eeaiep K2PjE4E 2

group I : 0.013 ; group II : 0.008 ; group III : 0.033 ; group IV : 0.004 -

KSR B (Bl =) ¥BR%T| > A4pk drhaplotype » £ré& 2
% e 4748 > )4 group I 9 NH1 ~ NH2 ~ NH3 ~ NH4 ~ NH7 ~ NH13 ~ NH15 &
NH17 » '# % — haplotype > 5 g4 % & /5 88 (N. bilineata) 22 ~ 3¢ % # 54 (N.
thalassina) 0% 4 #& o group II ~ group III¥ group IV*® > “,/TT group [Ieta® §
A kb (N. patriciae) *t > ¢ 5 * Fg 5 % 54 (N. thalassina) ° A jFagl ix i
group % B 5 71| 5 jBMW T AL 5 % s #h (Netuma proxima) (NHI11) 227 B

< 58 5 %5 (N. thalassina) (NH48) -
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NH13 bil Malaysia tha Malaysia Uniled Arab Emirates |
NH21 tha Malaysia
NH43 tha Malaysia
NH2 Lil India Malaysia Taiwan tha Malay
NH35 tha Malaysia
NH586 tha Malay
NH37 tha Malaysia
NH38 tha Malaysia
NH15 Malaysia tha Malaysia
NH41 tha Malaysia
j NH44 tha Malaysia
NH45 tha Malaysia
NH3% tha Malaysia
NH40 tha Malaysia
NHY bil Taiwan Malaysia tha Malaysia
NH34 tha Malaysia sub group A
NH1 Malaysia Taiwan tha Malaysia
- NH16 India
- NH36 tha Malaysia group 1
NH25 tha Malaysia
ﬂf NH22 tha Malaysia
NH23 tha Malaysia
— NH24 tha Malaysia
- NH31 tha Malaysia
|- NH14 bil Malaysia
- NH42 tha Malaysia
|- NH48 tha Malaysia
NH3 India Taiwan tha Malaysia
NH17 bil India tha Malaysia
o3 L— NH50 tha United Arab Emirates
NH33 tha Malaysia =]
NH§ bil Taiwan 7
NH8 bil Taiwan
NH5 bil Taiwan
NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
NH9 bil Taiwan
NH10 bil Taiwan = —
NH32 tha Malaysia
NH47 tha Pakistan
NH54 tha Iran group 11
NH4% tha Bangladesh
NH53 tha India
NH57 tha Australia ]
] NH12 pat Philippines
= NH19 tha Malaysia
NH51 tha Saudi Arabia
NH18 tha Malaysia

&

.

sub group B

group 11T
NH26 tha Malaysia

NH29 tha Malaysia
1 NH28 tha Malaysia
NH27 tha Malaysia
NH30 tha Malaysia 1

NH52 tha China
100 =2 .
‘|W NH20 tha China group [V
NH55 tha China

NH11 pro Australia

NH48 tha China

Q.02

W= L=~ s& a8 (Netuma) #7842 #1758 - Model: Kimura 2-parameter >
bootstraps=10000 - % ¢ F 8 5 B 7| K iheh> F AHF £ o AR E 1 tha 3 N
thalassina ; bil % N. bilineata ; pro % N. proxima ; pat % N. patriciae ° :¥-'m 5 3] 7]
EA NV
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4.23. 7§ 4 o (Plicofollis) & F14 ¥5

EARBORE (B L2 ) 2= % (group I-III) » & #ap AR
i # (P.nella) §F#¢ % group I > group 1¥2 group 115 5 4 4% - group [&2 &
group e fF T35 K2P §Edg 5 ¢ group I1 : 0.053 5 group [T : 0.067 (% = ) - & &

enfe o K2P gE3E 5 group I @ 0.006 5 group II : 0.002 ; group III : 0.048 -

KR E ARG TREE (Bl=- te ) PFRD 2T E A S COLA 7| i
Pty S Cf8z) 2 G Fal i ipk o
haplotype > 47 ¢ 7 % 448 : group [enPH1 A7 » 5 =z B M 5 N AT H 4
#h (P.nella) ~ § %47 % /% # (P. polystaphylodon) 24+ 37 % /5 # (P.
dussumieri) > ¥ & &% 5 group W PH6 > 5 &m0 5 4Rt 8

(P. argyropleuron) 2 % t\%7 & % #k (P. layardi) -
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PH2 nel Taiwan

= PH15 pol Malaysia

= PH3 nel Taiwan

89 group |
= PH4 nel Taiwan
99
PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
99 PH5 nel Taiwan
PH11 mag Philippines
00| o Tee group II
L PH12 mag Philippines
PH7 arg Malaysia Indonesia
— PHB8 arg Indonesia
—PH13 pla India
L 100 B :
— PH14 pla India roup 11
- group

PHG arg Malaysia lay Malaysia Myanmar

PH9 lay India

PH10 lay Bangladesh
0.02

W= -Lte -®wE a8 (Plcofollis) #RiT @ £ % #+2; B - Model: Kimura 2-
parameter > bootstraps=10000 - % ¢ FH 5 B 7| Kk § A% £ o FFANE [ arg
% P argyropleuron ; dus % P. dussumieri ; nel i P nella ; pol % P. polystaphylodon ;

lay % P layardi ; pla 5 P platystomus ; mag 5 P. magatensis » ¥ B 77| % L ¥iték

o
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%= ARSI KP A B COLR 7| e/ L 32:8 B §E4t (Kimura, 1980) - 4288 F &5 4 B s S 41 4 897 & group -

&g (Arius) group I group II group III group IV group V group VI group VII
group I
group II 0.016
group I 0.064 0.062
group IV 0.062 0.061 0.068
group V 0.088 0.089 0.098 0.082
group VI 0.078 0.083 0.084 0.073 0.094
group VII 0.216 0.212 0.234 0.213 0.226 0.227
5 s (Netuma) group I group II group III group IV NHI11 NH48
group I
group II 0.034
group III 0.081 0.076
aroup IV 0.085 0.073 0.113
NHI11 0.074 0.072 0.102 0.086
NH48 0.227 0.219 0.245 0.247 0.227
& 4 # R (Plicofollis) group I group II group III
group I
group 11 0.053
group III 0.068 0.089
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TL: 26.1 cm; SL: 22.8 cm
W=+ ~2021# > d Dr.LaszloKocsis# & > ¥ p ¥ F s g 48 (Ariussp. )
B04 > Haplotype : AH69 sp Brunei Thailand -

2 ~2002E 110 »d VAT RAS SHEBY CRETA S IR THE

L
B i& B3t #x (Khon Kaen) ;& # e o 4= 78 (Arius sp.) o
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1

)

5.0. 750 0 58

5.1.1. & #erin b (Arius)

W

FrE o R ER G L RARBY Rk & R At (A arenarius
( Miiller and Troschel, 1849 ) )

it 4t (A arius (Hamilton, 1822) ) -~ 8 /5
#. (A. dispar Herre, 1926 ) -~ 324 #. (A. maculatus ( Thunberg, 1792) ) -~ ) 4cis
#, (A. sagor ( =H. sagor) (Hamilton, 1822) ) ~ ¥ # /s # (A. sinensis
(Lacepéde, 1803) )

?r % ;% g (A. thalassinus ( =N. thalassina) (Rippell
1837) ) -~ ix x s

74 &b (A. thalassimus ( =N. thalassina) (Riippell, 1837) ) &2 4
£p 4 #h (A leiotetocephalus ( =P. nella) (Valenciennes, 1840) )

5 R $% #& (A. manillensis Valenciennes, 1840) 8 A % I A& & #2407
fed 3 H g B KPR 4 Hoaiaphd | (£ S B Lz) ¢
AR

\:’Il’f"‘_lr \:‘J‘ 5'£
1295 Kailola (1999: 1855) #5 it > B R F /4 #her £ H s A7)
AR 4o

1B RPaensgd ¢ SUEN 2 £ 0 &P BARIE
AEPRHEF?ARE (B2 A) >

5

B R R
AP AENEEA P RS R v s
%B‘é‘?'\]‘? °©2. 5 ﬂ't/émmﬁﬁ"% v “‘E’\/iﬁ f?]'g”]‘FE 28 QF"“E’\"* - i

BRI Rk R (B2 A) 23 8 AR ARF s i g s v
¢ RAF AR BRATEE A DT e B SR s 2 (BT A) <458
PAL G - JRR R (e G) o A BB RS
.

A
LRt o e BAGE P B LB REEAT R oo

¥ B aw) st (A arenarius) & 4 11313 Kailola (1999: 1838)
D BN - N NES

Y
hooe e FAER RS - DA HEE & T RlEe
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® o B SRR BRI R ZPRIIZ £ LA AR FE R I AT T
AR (e A) - By AR 4ode it (Miller and Troschel, 1849:9)

v R PR AT A T RSO A RS o A R
e d AR E NG R T4 RS TR A AR ST i LR
Fiis#p i ¢ ME4%s 5 % 4% (Kailola, 1999: 1838; Randall and Lim, 2000: 589;

Kottelat, 2001: 56) > {3t F L np fé o

18 At (A dispar) & 4% 3 3 Kailola (1999: 1846) » ¥ & B 74 #4
& 75 & 1345 Kailola (1999: 1846) ﬁ,’i%zﬁ;@;g% Herre (1926:396) thsy it » £
AR A REEALZ R T LRSS FE L - HRZ £k 4k
FApEEH R (et D) o EEERABEASFER S L < PR 24
® P IEREGT (Bl BBt e A) 2. RAm b REEXF > L Bas
BEEA PP REPEIERLRA 3. R AfAfp iy 1203 0 2805050

Thpplics 1419 o P = B R AGEF 82 R DB RBERT oo

%8y b s bh (A sagor=H. sagor="mk = Si#h) K& NI e T
(1985:302) » et %4k i3l FAOE P » @it aBiEArFh o mk > 4
7 HA5 0 5 A T AR e AP RR & o R e ] 3 ok Rl
(Kailola, 1999: 1862) (45—~ E) » @ 4 #enih o fiE A5 B § 5 4 4 ch
w2, (Bl- B Btz A) - WA R Ay IR Ak T AT A
PaptRAz P oo

fhatl (A arius) BiS3 S8R > TR EAFINERG < TE o 4 Bk
i e e At £ (2011:175) - 4245 Hamilton (1822:170) ~ Giinther
(1864:170) ~ Jayaram (1982:16) £ Kailola (1999: 1840) =gy i » 3k i/ 42
A S — I vt 3 E4m (Jayaram, 1982: 17, fig. 12; Kailola, 1999:

1840) » ffr inchs il k¢ X & 0 B IE L £ g o £ ehih R R A o
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- AH A8 (typel) (Bl B B+ =z A) ¥ Kailola (1999: 1840) =75 @
st s g R e (L B) 4B 02 0 w1245 Giinther (1864: 170) &l if &
Jayaram (1982: 10, fig. 5C) e+ g @ (*fsx+ C) > Fh & k= F AUk
oo P ERT SRR BRATHY - NEEERSERFNLE > T8
FRDABRBEATR T AFETR R EEES- 2AABEES (B
=L o B A%E CCHL21701) » B4 @ s - Rt L Bie i d kin o LP i
B s A K > 22 Jayaram (1982: 17, fig. 12) 4r Kailola (1999: 1840) #73§ %
fit s 44 2 > 7 i 2 DNA barcoding & % 87 > &2 H is 84 B 4 8 «hsa % gh COI
B 74pF (AH2 ari China dis China cf mac mac Taiwan) o {5 > ® FFFudl &
4% i s gtk & (ASIZP0058069 ) (Mif4r= ) o SR He AR IS FEZLT™ & BB 4 o

FnE o AR S A o

Arius cf. maculatus, CHL21701

W= L=~ &8ss giE A B o Arius of. maculatus » &+ %% © CHL21701 » &
WYL D 252.74mm SL > Fr B IR F R o
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4 B ehe 5 b (A sinensis) 543 BT (1954a: 8) ~ B (1954b:
26) ~ Ohe (2000) ~ Ohe (2001) ¥ Ohe (2006) - F (1954a) %¢ b fheh
ETRU SR I o TR S RS I qﬁm3,$#@u19ﬁorﬁﬂwfq
HEpEd b Ry 2 g s BN AR o $11 Ohe (2006: 19, fig.10C) 77
Eappap R (L) VB PG EEE RO > RET B R

IR R LB REES (B A B2 A) 640k -

@ Valenciennes (1840) ¥¢ =3 dofp it 5 ¢ FEINE /R X 5 B
(2R EEFR) Tme gl AR ESREE S AR T AR S
£ P RPERE - X P aiciEs: 7 Bphaia s 135 A A o NG
SRR RN 40 B > Rk s e ¥t (10162
) od ey BEEF R P AR L E P4 (Muséum national d'histoire naturelle )
¢ ;%—rﬂt‘ Eaphr HEA XKER (Bl -~ A> MNHNB-2620) - H ¥ 4o #c:
4B - SFEY EFapd iR EEERp R E P gor RS (Ciéd )

FEAE AT ¥ 40 ¥ B (13 vs 14-19; 49 vs 50-53) £ 4 i ehia b BiE A 3 I o

B. Arius cf. maculatus, NMMBP-37220

W=t AP Eaphar il Amd o spp2 BINE4R X kR -A:? EF5
#. $H A~ > Arius sinensis > Holotype * MNHNB-2620 ; B : 4 # hpais fhik & »
Arius cf. maculatus * NMMBP37220 -
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4 #ensa st (A maculatus) & &1 (1969: 181) ~ s = (1985:
299) ~ £ (1984:136) ~ 7t (1993:146) ~ 22 E (2011:175) oo ¥t i
(2020:228) » &4 4n7r 4 0 5 rimaih S 4R L oend FHE A (s ) o493k
Kailola (1999: 1854) 45 it:27 £ § B ('~ F) > &2 4 #ena i+ (ML u
A) A It ] e B & 2 A PR BRI E B B A L o
2.3 IR el el 403 T > A A MBI ALY S 12038 (F- B
L A) o3 mAMY - i Bc: 172149 R s MBEA L 14194 (£
2 ) o4 g EHcs 192340 0 A e B E A S 15-1942 (22 ) o

P S QU I B S EIE X OF N N N

d AR AR LY RE P A A Y EFARADE AR ks o T
Jﬁi#"fﬁ\: CENPER R R o s g (1792 F ) B 53¢ Fa sk (1840 % ) o F]M 4R
Jf}%ﬁ:;“é:_ BEHORIEEE R S LERER > Ay Bd s B 2 T

% a4 b (Arius cf. maculatus ( Thunberg, 1792) )

o ’“i& %4 # (A thalassinus ¥ A. thalassimus) % ~ & 5 # /% # (N
thalassina) 1k 3= £ ¢ (Kailola, 2004: 142) » FIP§ 3 4.12. 3% 5 » HE 5 #h
(A. leiotetocephalus ) % P i #7 % /% #o (P. nella) =k 3~ 2 % (Kailola, 2004:

142) > Flp g 3 413.33% o

512. 2% 5% 5 8% (Netuma)

W2 et BB S 3 % /% #& (N. thalassina (Rippell,

1837) ) » AL 40T ¢ X EE & a4k~ A thalassinus 2 A. thalassimus (¥ i

-

L) 0 MU Aty A EE S d s ALz (PR 1954a: 8; B 1954b: 26; -
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1969: 181; L gr = > 1985: 302; 74 » 1984: 136; Fit » 2004: 37; A £ £ > 2011: 176)

#2345 Holland (1925) - Kailola (1986) £ Takahashi etal. (2019) ey i -
1. B4 5 % % 4 (N bilineata) %+ & % &P hginid (et - C) » L8 5
# 5 g (N. thalassina) %+ 8+ & PP kA B (4L - D) (Kailola, 1986:
540. Fig. 1; Takahashi et al., 2019: 267. Fig. 5) - 2. 4R 5 & /5 #hehe= 3REE (B
= Bkt - E) o 2 F A A INE XK (4L - F) (Holland,
1925: 157; Kailola, 1986: 544; Takahashi et al., 2019: figlc, 1d) - 3. g4 5 & /% #
b B R RRF (L - A) 0 A FE SR AAIRE (L - B)
(Kailola, 1986: 541, fig.2) - 4. R % & st a2 ¥ 5 46-52 B ('Réke ) o
< Ef 5 ¥ 5 AR 5 38-44 1 (Kailola, 1986:542) o 1335+ itw AL £ B 17 5

B & B L PRTEES R R i d A AL L P ARt B S

s

AR RS (MBS ) o A RERAE B RSP L BERS S BM

5.1.3. & Bk 5 8% (Plicofollis)

LAY S AR ARG N EATE A8 (P onella (Valenciennes,
1840) ) & F & 4% 4 #& (P. polystaphylodon (Bleeker, 1846) ) - 1345
Marceniuk (2017) -~ Kailola (1999: 1858, 1860) ¥ Oijen (2009: 75, fig. 7,8) =

Bt > APBI B 2B AR L RFFRAGR IR EREARESEL R

o

& gFERDHEA S SRR (B4 AS B2 C) @ &R
hih RARTZ 47 HH R RD (S A) o2 BB R EAR
AELP RS (R4 AR+ 2C)  FHwRARTEin 3 f19 R
BIERECEBWERAREAS S A RETUER T ERZF (B C BL
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= C) ;@ 439 Kailola (1999: 1860) #7#s it ehfj 47 /% b > f 4 ¢ A 3

PiRoMEIAIES O A) PRI EVEARE S N ERE S
B3 et BRTEEI R ROT AR A B LT RANIER AT AR
f s detR & 15 ('t @ ASIZP0058255 ~ ASIZP0080015 £ ASIZP0080057) » *

FPrrRtBwEsbrair gt stk

% COl & 7| groupl (B= + = > PH1) A2 PFa 4 47 § jobrilf it <47
¥ /5 #h (Plicofollis dussumieri (Valenciennes, 1840)) 2 % #enp f 47 & 5 f6 > M
A E S N COLE 7] (IN312820) %k p & A etk & o 235 Marceniuk et al.
(2017) " P ERESBEV AT ESHBE LR LI HFFRPVET R P
EAE SRR (B Co R4 AR-=2C) > Baggams: i) (4
L2 C) spEREATIFF ROEZLA B DR (B> C) » HAFES
Byt b Red L EP RSB E m (Marceniuk et al., 2017: fig. 2C) ('t

- C) -

5243 BE

5.2.1. & % (Arius) #55 8

3 A s s groupl o BB - ¢ BB L#FR (bootstrap E>70)
H ¥ BLAFET O EERESE - wgroupl?d 3 = B4 4 8dsassh
(Arius cf. maculatus ) (AH1-AH13 & AH71) ; © Rensijl s #h (A arius)
(AH2) ; &9 R jash (A dispar) (AH2) o ¥ % nfz 8 5 0 1. group
le 2= B fa > & e COlauw R RARF M Flut &% 35 d DNA 28 % » 4

8 2. group Iehie p K2P BEAR 5 0.004 0 5 = i group 2 # % i (0.004-
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0.045) > Flpt ¢ Wi s e R Ay J FE 4 group [ AR T 5 s

# (Arius cf. maculatus )

F #ehnis b (Arius of. maculatus) (group ) &1 2§ B A g (A
dispar) fr2EF 0 F R 205 b (A manillensis) (group I1) ihie B K2P §Edg i
% 0,016 #2308 & group (0.062-0212) 3T (%= ) + HPr R § fafE L o |
4 4 chmais o (Arius of. maculatus) 82 2222 F chB A fafe b L35 b & HEL
LR R ERAF A COL A FIL & R K o 2, & B ohma s b 82 %¢? e
Alfe B LAY SRR 3 EBER R BRSSPI henthIRA) L
i #1045 Kailola (1999: 1846, 1855) 2§ » oo = B fheni B At A&
®E w0 BAg LA P PR R > B AR ERL S P X PR
Hfr o s g Sl @ R TR s B S AR
F v X2 2 ch@m T ik o 4. Santos and Quilang (2011) 87 3 4p ) > R D
RAMBELPART T RITRGE  SF Y G LR G o ERY DR

ARG B R P AR IRAGE > P EL TR E G R A SIDNA B AT

Atk 547 i3 #a (A subrostratus) =0 group V¥ group VII » & ‘e fF
K2P jEdt 5 0226 #H & f»fa e B K2Pjedpd ~ (£ - ) ; I PF ¥ group VII*
¥H @ group (HK2P fE3E » B IR B K2P pEd 5 0.212-0.234 (4= ) ; F]pt#
group VII& 19 % & 7>t NCBI % =15 BLAST (Basic Local Alignment Search
Tool ) % %ui7 database #f8+" ¥ > # 2 % % 5 group VII (AH19 ~ AH64 ~ AH65 -
AHG66 &2 AH67) = percent identity == & (98.89% % 100% ) =i~ 48 5 #2) p f 4L
dup @ (Mystus gulio) » ¥ ¢hié % JRiTi@ 402 > uniafse (AHTL) fveh3 > 7
$* NCBI § 4 & e i 22 group VIIERA 7] it Bl (st ) » B % Ko &
group VII¥2 NCBI F 4L & éhjia @ 5 I — group » F]pt ¢ R «h4gr= 5 4 (group VII)
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PRy e ok i @3 vk ensa s g (A maculatus ) B 7|
ZOSKT260-16 » H {4 % ASIZP0807076 ( Fr ASIZP0076159 ) - p B 7|5
haplotype * ¥tis B p E AT & /54 (P nella) 7B 74k (PHL) > ® f23t4
AT (355 2022) 5 ASIZPO0T6159 B ¥ » e plif 7 5 1 $ 4 + &

Ak BENEATR B (Porella) S0 fta it > RFBEE L FEp > 277

3% s ASIZP0076159 chsais e+ LB T 5 p BATE A48 (P nella)

522. 5% a8 (Netuma) #358)

FE & A BB R (- -2 ) PRED . 5 &b b o’
#® 74 b (N. bilineata) £ ~ 5 5 % 3 # (N. thalassina) - FEEZ + ¥ i 5 I

3% o f4p I e haplotype > 47 ¢ 7 7 I 4# 48 > )4 group I (7 NH1 ~ NH2 ~ NH3 -
NH4 ~ NH7 ~ NHI13 ~ NHI5 £&2 NH17 > % % H - haplotype » 77 &R 7 & /5 fos
SEIHRAALRE PR AT NG L ELE AN A SFET F A (R

412) " ERPBOETFF 2 ERI LA RO AFIABRT L - BFA-

SRR AFETERE RTINS A FBGET AT RS
FEs o AR PERI R A groupl AR 2P ERF AR
(bootstrap ©>70) ¥ (¥ > B L AFETHVEE LS cgroupl ® Fd A FE
(bootstrap & =52) & = & & $ & » £ B & sub groups » sub group A (NHI1 -~
NH2 ~ NH3 # NH7) # sub group B (NH4 ~ NH5 ~ NH6 ~ NHS ~ NH9 # NHI0)
i B K2P BB S 0.025 » o[ group 122 2 6 5 & 75 44 Jf, cnie ¥ KOP jEdg
(0.034-0.227) » »2 % & = subgroups ¥ & R A AHIE PR LR

Flp S _group I S ERFA AR (Bl L=
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group IV 4 ¥ Flen+ 5 % #% /% go (NH20 ~ NH50 22 NH55) » & BLAST %
B g o group IV f AT % 51 5 % 4 a7t > percent identity = % (94.33%-
100%) ¥ - #4685 4t 48 (Ariussp.) > #& group IVen= 5f % & 3 ¥ it 5
FREF Vb L P RS 5 5 A AL 7] NHAS 5 (5 BLAST i Suvt $f
s o “f ~ EF 5 & A gheh > percent identity =t B (99.74%) i 5 AR L FLehd
F 1048 % (Acanthogobius hasta) » ¥ ¢hi¢ * #RiT@ 452 » VR &S
(NH4) i¥#h# > T U NCBL F# & 0 & {48 7 22 NH48 Gt B (gt
7)) 2% 87 NH48 &2 NCBI F#L B chs £ fl# %L 5 - group » ]t NH48

(MW373533) ¢t B 71 & 38 o

F Wi g £ eh4, B COI B 7| @ NHI-NH3 ~ NH14-NH19 (LC495685 ~
LC495688 ~ LC495687 ~ LC495690 ~ LC495689 ~ LC495697 ~ LC495696 -
LC495693 ~ LC495694 ~ LC495695 ~ LC495692 ~ EUO014251 ~ EU014252 ~
EU014253 ~ EU014254 ¢2 EU014255) (Lakra et al., 2011; Takahashi et al.,

2019) > &4 FFFR T SR HAE RO o FE S e B Y AT I
Al G FE O RT A B 2 BOER S W5 R 7)Y & Takahashi et

al. (2019) chigEmR 5 & 205 5'1\&?’?&??7% - % (groupl) (Bl=-+=) o

523. 7 2 8% (Plicofollis) #+2;R)

Wh BB B groupl NI B AR AT R FE L1
group [ enie b K2P FEHEE 0.006 > pf AT /5~ § AR 4RI N W E 58
Toav s - o FIGRA LARR > B AR S A2 o 2. 1945 Betancur-R

(2009: fig. 3) =7 ATPase 8/6 22 Cytochrome b A Flig i“ s> f AT H A4~ § &
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RWEARER AR ARZ BBV PR FI 228 L6 L fedds i

BATEAMIIE PR LG Tk AT R A AT i D SR

N EAARARE (Ponella) 5 groupl > Bl tw? EEFAER
(bootstrap E>70) h¥ 3 > B L AL EE R % o d 3 NCBI =3k p 5
Ko Iy enp BATE SR ] ES 684bp-1182bp (KY432642 ~ KY432641 ~
KY432640 ~ KY432639 &2 KY432638) » @ 47 % #7¢ * cn5 B 5 142bp-648bp
(PHI1 ~ PH2 ~ PH3 ~ PH4 22 PH5) - 3k 3 '%z;i/é et o o d A3k £ H B b Foap
AR AREZ AR EARERAFEAIHCOLIE ] FIP A RTF T F i

S kT FEERR G L aip R B DNA R & 0 Bli 1 4 R R

i b e 1B o

5.3. & e RS KE P

T AR PR Ll A B2 B RT RS
1 (Lee, 1992; Tzeng and Wang, 1997; Tsai et al., 2015; Hsiao et al, 2017; Su et al.,
2017; Ho, 2018) - iz WrUsvmris fih o & & BEARG &4 f07 b AT B A LD T R
L 2@ NARPr B pFETREREY ET RG> B2 P NE-FE (x
) L BEAF L PSR ELS B T RF Y L LR AR &

ﬁﬁ’%k\g\ﬁlfﬂfbdﬁim% ésﬂﬁ __Lﬁﬁr‘nfé] % o

TALEREE ) AT LA Y B bR AT

F_&

F ORI  bilde H2 0% AT~ ££k (190-135 % & > Linetal,, 2018,
2022b) > 2 Z R pHEk G Y TR 4 5 & (~800 & £ > Lin and Chien, 2022 )
RSB AOD T (BT ) ottt BRAPL A Y B T

BEB A AT EE K gRAAM s (e 0§ FRE L S Ohe,
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2011 5 *idse= 5 AN ) e BRANT T2 G 0 e fE A EE RS AP B

B LR Ao AR KA TR 3¢ (Linetal, 2022a) -

72

doi:10.6342/NTU202300334



.ﬂ"ﬁ:
-g,';

PV ARnd st W 33 LAk hamia b (Arius cf.
maculatus ) » 5 % 5 g R 5 % s gh (Netuma bilineata) » #% % % #oJ§ p
f: 47 & % g (Plicofollisnella) ° % %= Bt Rp 0 T Hiew L 0 7 H3 5%
A AL RIEFEAARRE PR RAE R RIEL R EE COLA
Fleo AT REFBRERENT ~FHT - BHAEIRY  BRFIT IR

REEE 1 EREVERY. FECES L RS F o

d v d e i f (Arius) 76877 Ei5 6 (A. sinensis) T & FTHE A
P aradh (A maculatus) SRR HEAC B2 > TR AR E A HER P A&s (BN
AR ) e B p AR B (BN AR ) s Ah > B A 4
B ERBIAEAEE ST AR Bl BN R G B R S

-

LY o d WL P ARG L EET Ry 0 T TG s fhend s )
gy (3£02010) #ZE WA GBI fichedr- BBAFTOLEREE TR
SR BT S R A PR AT T Dldeit 4 R
(GSI) ~ A s ez i ulit % Fop > 7 4Rl 4 0 S0%ME 3 HA K 1 2 5%
B 5 - s A A8 R i ] A s AL rpse s ) en
Frm o Bt h s it A2 L SORER L 0 1R Z BARPHELT G S

RAESLBE AR TEEET o
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EFRANABPIGEL BRI HRE 2
HRLE RS

Netuma bilineata

WL AN RAESe

Arius cf. maculatus Plicofollis nella

type |

3

5

oLis s B & MR ATE A

2 AR EXCEN R B - % %A, | ek 5L R
A RRAE | u W3 EREY 3 WA Rk L
AT R TR RA |t R R % Rl g
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54
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1. CHL2007 2717.8 366 2020.08.21 Wauchi fishing port, Taichung AH1 cf mac mac Taiwan
2. CHL21677 273.87 352 2020.08.21 Wouchi fishing port, Taichung AH2 ari China dis China cf mac mac Taiwan
3. CHL1318 251.08 302 2020.08.21 Wauchi fishing port, Taichung AH2 ari China dis China cf mac mac Taiwan
4. CHL1319 261.46 296 2020.08.21 Wouchi fishing port, Taichung AH3 cf mac Taiwan
5. CHL1320 246.13 280 2020.08.21 Wouchi fishing port, Taichung AH4 cf mac Taiwan
6. CHL1321 238.59 240 2020.08.21 Wouchi fishing port, Taichung AHS5 cf mac Taiwan
7. CHL1322 245.51 210 2020.08.21 Wouchi fishing port, Taichung AH2 ari_China dis China_cf mac mac_Taiwan
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Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

93

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari_China_dis China_cf mac mac_Taiwan

AH2 ari_China_dis China_cf mac mac_Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH1 cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan
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50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

CHL21738

CHL21739

CHL21740

CHL21741

CHL21742

CHL21743

ASIZP0081573

CHL21744

CHL21745

CHL21746

CHL21747

CHL21748

CHL21749

CHL21750

290.91

252.93

249.46

254.56

267

247.45

248.77

259.02

270.51

269.7

284.79

285.23

265.13

290.21

496

318

314

316

342

316

324

370

370

416

502

424

320

368

2021.03.28

2021.03.28

2021.03.28

2021.03.28

2021.03.28

2021.03.28

2021.03.28

2021.03.28

2021.03.28

2021.03.28

2021.03.28

2021.03.28

2020.09.19

2020.09.19

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

94

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH4 cf mac Taiwan

AH7 cf mac Taiwan

AH2 ari_China_dis China_cf mac mac_Taiwan

AH7 cf mac Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari_China_dis China_cf mac mac_Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH8 cf mac mac Taiwan
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64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

CHL21751

CHL21752

CHL21753

CHL21755

CHL21756

CHL21757

CHL21758

CHL21760

CHL21761

CHL21762

CHL21763

CHL21764

CHL21765

CHL21766

255.41

254.03

258.9

269.95

268.4

276.53

308.3

258.33

259.02

267.61

265.86

288.72

302.88

305.81

312

304

304

390

410

396

582

306

320

402

398

550

490

632

2020.09.19

2020.09.19

2020.09.19

2020.09.19

2020.09.19

2020.09.19

2020.09.19

2021.03.28

2021.03.28

2021.03.28

2021.03.28

2021.03.28

2021.03.28

2021.03.28

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

95

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH4 cf mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH9 cf mac Taiwan

AH4 cf mac Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan
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78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

CHL21767

CHL21768

CHL21769

CHL21770

CHL21771

CHL21772

NTMP1732

NTMP1733

NMMBP37239

NTMP1734

NMMBP37231

ASIZP0081575

NMMBP37232

NMMBP37233

305.78

255.11

263.63

285.36

308.22

341.22

247.14

289.69

303.06

305.2

307.7

358.83

357.31

361.34

656

294

406

622

594

856

270

568

564

614

608

872

1018

1088

2021.03.28

2021.03.06

2021.03.06

2021.03.06

2021.03.06

2021.03.06

2021.04.29

2021.04.13

2021.04.13

2021.04.13

2021.04.13

2021.04.13

2021.04.13

2021.04.13

Wenzi fishing port, Changhua

Dongshi fishing port, Chiayi

Dongshi fishing port, Chiayi

Dongshi fishing port, Chiayi

Dongshi fishing port, Chiayi

Dongshi fishing port, Chiayi

Kanziding, Keelung

Jiangjun fishing port, Tainan

Jiangjun fishing port, Tainan

Jiangjun fishing port, Tainan

Jiangjun fishing port, Tainan

Jiangjun fishing port, Tainan

Jiangjun fishing port, Tainan

Jiangjun fishing port, Tainan

96

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH4 cf mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari_China_dis China_cf mac mac_Taiwan

AH2 ari_China_dis China_cf mac mac_Taiwan

AH10 _cf mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan
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92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

NTMP1735

NTMP1736

NMMBP37226

CHL21777

NTMP1737

CHL21778

CHL21779

NMMBP37234

NMMBP37235

NMMBP37236

NMMBP37244

NMMBP37243

ASIZP0081576

ASIZP0081580

293.9

265.3

255.47

260.45

235.98

213.06

192.18

382.27

359.02

346.73

320.37

310.51

308.7

303.63

484

356

312

330

188

154

122

1080

868

730

616

596

518

638

2021.07.12

2021.07.09

2021.07.01

2021.07.01

2021.07.01

2021.07.01

2021.07.01

2021.07.23

2021.07.23

2021.07.23

2021.07.23

2021.07.23

2021.07.23

2021.08.15

Tamsui fishing port, New Taipei

Zhuwei fishing port, Taoyuan

Linkou Power Plant, New Taipei

Linkou Power Plant, New Taipei

Linkou Power Plant, New Taipei

Linkou Power Plant, New Taipei

Linkou Power Plant, New Taipei

Jiangjun fishing port, Tainan

Jiangjun fishing port, Tainan

Jiangjun fishing port, Tainan

Jiangjun fishing port, Tainan

Jiangjun fishing port, Tainan

Jiangjun fishing port, Tainan

Dongshi fishing port, Chiayi

97

AH2 ari China dis China cf mac mac Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH3 cf mac Taiwan

AH1 cf mac mac Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH2 ari China dis China cf mac mac Taiwan

AH11 cf mac Taiwan

AH2 ari China dis China cf mac mac Taiwan
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106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

ASIZP0081581

NTMP1738

ASIZP0081582

NTMP1739

NTMP1740

NTMP1741

NMMBP37219

CHL21790

CHL21791

ASIZP0081589

CHL21792

NMMBP37220

NMMBP37229

NMMBP37228

265.49

282.54

248.81

253.91

237.55

246.44

319.49

119.05

111.93

112.15

101.56

237.72

260.21

253.62

416

444

314

234

238

296

614

30

24

22

16

292

368

326

2021.08.15

2021.08.29

2021.08.29

2021.08.29

2021.08.29

2021.09.24

2021.09.24

2022.12.10

2022.12.10

2022.12.10

2022.12.10

2021.08.06

2021.08.06

2021.08.06

Dongshi fishing port, Chiayi

Dongshi fishing port, Chiayi

Dongshi fishing port, Chiayi

Dongshi fishing port, Chiayi

Dongshi fishing port, Chiayi

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Qiaozi, Matsu

Qiaozi, Matsu

Qiaozi, Matsu

Qiaozi, Matsu

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

98

AH4 cf mac Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH12 cf mac Taiwan

AH2 ari_China_dis China_cf mac mac_Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan

AH71 cf mac Taiwan

AH2 ari_China dis China_cf mac mac_Taiwan
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120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

NMMBP37227

NTMP1742

CHL21795

NMMBP37238

NMMBP37237

NMMBP37241

NMMBP37242

NMMBP37240

NTMP1743

NMMBP37230

NMMBP37224

NMMBP37225

NMMBP37247

NMMBP37245

262.41

265.15

185.95

252.84

330.24

283.93

257.13

266.23

282.09

269.25

283.92

277.15

276.99

261.52

306

378

98

250

798

452

332

400

386

476

468

416

402

354

2021.08.06

2021.08.06

2021.12.08

2021.12.08

2021.11.12

2021.11.12

2021.11.12

2021.09.24

2021.09.24

2021.08.06

2021.08.06

2021.08.06

2021.08.06

2021.08.06

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Linkou, New Taipei

Linkou, New Taipei

Dongshi fishing port, Chiayi

Dongshi fishing port, Chiayi

Dongshi fishing port, Chiayi

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

99
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134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

NTMP1744

NTMP1745

NTMP1746

NTMP1747

NTMP1748

CHL21797

CHL21798

CHL21799

CHL21800

CHL21801

CHL21802

CHL21803

CHL21804

CHL21805

254.31

284.01

264.65

280.06

309.33

277.14

275.37

273.85

255.72

260.88

278.37

295.83

237.56

263.93

274

406

410

372

588

406

424

460

540

576

638

688

492

564

2021.08.06

2021.08.06

2021.08.06

2021.08.06

2021.08.06

2021.08.06

2021.08.06

2021.08.06

2021.08.06

2021.08.06

2021.08.06

2021.08.06

2021.08.06

2021.08.06

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

100
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148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

CHL21806

CHL21807

CHL21808

CHL21809

CHL21810

NMMBP37246

NMMBP37222

NMMBP37223

NMMBP37221

CHL21818

CHL21819

275.26

283.7

276.89

263.92

281.38

279.7

271.99

262.09

269.56

97.84

92.95

600

580

662

602

730

372

396

360

384

14

14

2021.08.06

2021.08.06

2021.08.06

2021.10.28

2021.10.28

2021.09.24

2021.09.24

2021.09.24

2021.09.24

2022.12.10

2022.12.10

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Badouzi fishing port, Keelung

Badouzi fishing port, Keelung

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Qiaozi, Matsu

Qiaozi, Matsu

(FR&8)

101

AH2 ari China dis China cf mac _mac Taiwan

AH2 ari China dis China cf mac _mac Taiwan
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B 5 % s g ( Netuma bilineata )

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

CHL1324

CHL1325

ASIZP0081570

CHL1327

CHL1328

CHL1388

CHL1389

CHL2008

CHL21681

CHL21682

CHL21683

CHL21684

CHL21700

307.85

301.53

299.8

291.18

296

237.85

233.14

212.56

221.85

215.6

212.07

213.03

344.37

530

470

466

454

430

302

252

230

234

224

202

204

814

2020.08.21

2020.08.21

2020.08.21

2020.08.21

2020.08.21

2020.09.05

2020.09.05

2020.09.05

2020.09.19

2020.09.19

2020.09.19

2020.09.19

2020.11.19

Wauchi fishing port, Taichung

Wauchi fishing port, Taichung

Wauchi fishing port, Taichung

Wauchi fishing port, Taichung

Wouchi fishing port, Taichung

N24'35 E120'10

N24'35 E120'10

N24'35 E120'10

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Badouzi fishing port, Keelung

102

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NHS5 bil Taiwan

NHI1 bil Malaysia Taiwan tha Malaysia

NH4 bil Taiwan tha China Indonesia_Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia_ Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH6 bil Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
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172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

CHL21709

CHL21754

NTMP1749

NTMP1750

NTMP1751

NTMP1752

NTMP1753

NTMP1754

NTMP1755

NMMBP37263

NMMBP37264

CHL21780

CHL21781

ASIZP0081577

268.92

221.3

306.37

273.1

272.25

368.51

263.51

366.31

370.58

313.47

313.65

187.84

208.54

196.18

376

236

678

428

468

1078

398

1128

1068

854

768

152

212

170

2021.01.14

2020.09.19

2021.07.12

2021.07.12

2021.07.12

2021.07.12

2021.07.12

2021.07.12

2021.07.12

2021.07.12

2021.07.12

2021.08.07

2021.08.07

2021.08.07

Badouzi fishing port, Keelung NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

Wenzi fishing port, Changhua

Tamsui fishing port, New Taipei

Tamsui fishing port, New Taipei

Tamsui fishing port, New Taipei

Tamsui fishing port, New Taipei

Tamsui fishing port, New Taipei

Tamsui fishing port, New Taipei

Tamsui fishing port, New Taipei

Tamsui fishing port, New Taipei

Tamsui fishing port, New Taipei

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

103

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH6 bil Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH2 bil India Malaysia Taiwan tha Malaysia
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186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

ASIZP0081578

ASIZP0081579

CHL21782

CHL21783

CHL21784

CHL21785

CHL21786

NTMP1756

NMMBP37276

NMMBP37278

NMMBP37275

NMMBP37277

ASIZP0081583

ASIZP0081584

195.09

193.36

198.01

187.33

200.64

216.31

205.9

284.78

302.99

302.47

276.96

335.39

326.26

2717.73

178

178

184

174

184

260

232

244

524

564

448

710

700

414

2021.08.07

2021.08.07

2021.08.07

2021.08.07

2021.08.07

2021.08.07

2021.08.07

2021.09.24

2021.09.09

2021.09.09

2021.09.09

2021.09.09

2021.09.09

2021.09.09

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

104

NH3 bil India Taiwan_tha Malaysia

NH7_bil Taiwan Malaysia tha Malaysia

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH6 bil Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH6_bil Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH6 bil Taiwan

NHI1 bil Malaysia Taiwan tha Malaysia
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200.

201.

202.

203.

204.

205.

206.

207.

208.

2009.

210.

211.

212.

213.

ASIZP0081585

ASIZP0081586

CHL21787

CHL21788

CHL21789

ASIZP0081587

ASIZP0081588

NTMP1757

NTMP1758

NTMP1759

NTMP1760

NTMP1761

NTMP1762

NTMP1763

302.73

296.29

327.42

66.73

337.32

369.69

344.15

200.16

191.66

217.66

222.37

198.16

205.18

198.78

580

562

864

5.331

764

1124

874

200

158

228

250

176

190

218

2021.09.09

2021.09.09

2021.08.03

2021.08.03

2021.08.03

2021.08.03

2021.08.03

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

105

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH3 bil India Taiwan_tha Malaysia

NHI1 bil Malaysia Taiwan tha Malaysia

NH6 bil Taiwan

NHS8 bil Taiwan

NH9 bil Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH6_bil Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
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214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

227.

NTMP1764

NTMP1765

NTMP1766

NMMBP37257

NMMBP37262

NMMBP37261

NMMBP37256

NMMBP37260

NMMBP37255

ASIZP0081592

NMMBP37250

NMMBP37258

NMMBP37259

NMMBP37269

201.88

205.31

221.71

205

196.08

224.7

204.56

210.69

203.13

182.16

212.8

200.98

208.13

190.28

184

206

262

204

184

276

210

226

204

126

226

176

185

140

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.09.24

2021.09.24

2021.09.24

2021.09.24

2021.09.24

2021.09.24

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua
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NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH6 bil Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH6 bil Taiwan

NHI1 bil Malaysia Taiwan tha Malaysia

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NHI10 bil Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
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228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

NMMBP37251

CHL21794

ASIZP0081593

NMMBP37254

NMMBP37253

NMMBP37274

NMMBP37273

NMMBP37252

NMMBP37249

NMMBP37271

NMMBP37272

NMMBP37270

NMMBP37267

NMMBP37266

211.18

218.94

211.05

305.99

306.14

328.04

345.28

203.2

215.64

203.92

203.63

205.57

197.72

200.61

207

231

207

544

530

646

778

160

218

186

162

190

166

192

2021.09.24

2021.09.24

2021.09.24

2021.08.03

2021.08.03

2021.08.03

2021.08.03

2021.9.24

2021.9.24

2021.9.24

2021.9.24

2021.9.24

2021.9.24

2021.9.24

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua
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NH6_bil Taiwan
NH4 bil Taiwan tha China Indonesia Malaysia Taiwan

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
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242, NMMBP37265 194.46 144 2021.9.24 Wenzi fishing port, Changhua

243.  NMMBP37268 183.33 132 2021.9.24 Wenzi fishing port, Changhua

(FE&I)
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M AT 5 #a (Plicofollis nella)

244.

245.

246.

247.

248.

249.

250.

251.

252.

253.

254.

255.

256.

CHLI1316

CHL1317

CHL1326

CHL1383

CHL1384

CHL1390

CHL1385

CHL1386

CHL21678

CHL1387

CHLS5782

CHLS5783

CHL5866

268.88

257.72

265.95

263.09

252.3

239.33

236.08

235.07

231.78

236.51

680

620

545

460

416

410

374

350

344

302

286

274

272

6126

4728

3718

2020.09.05

2020.09.05

2020.09.05

2020.09.05

2020.09.05

2020.09.05

2020.09.05

2020.09.05

2020.09.05

2020.09.05

2021.01.13

2021.01.13

2021.01.13

N24'35 E120'10

N24'35 E120'10

N24'35 E120'10

N24'35 E120'10

N24'35 E120'10

N24'35 E120'10

N24'35 E120'10

N24'35 E120'10

N24'35 E120'10

N24'35 E120'10

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli
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PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PH2 nel Taiwan

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia
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257. CHL21680 370.04 1056  2021.01.13 Longfeng fishing port, Miaoli PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

258. CHL21685 352.13 842 2020.10.23 Wouchi fishing port, Taichung PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
259. CHL21688 313.48 608 2020.10.23 Wouchi fishing port, Taichung PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia
260. CHL21690 433.58 1564  2020.10.11 Zhuwei fishing port, Taoyuan PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
261. CHL21691 389.7 1312 2020.10.11 Zhuwei fishing port, Taoyuan PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
262. CHL21692 354.96 908 2020.10.11 Zhuwei fishing port, Taoyuan

263. CHL21693 340.3 882 2020.10.11 Zhuwei fishing port, Taoyuan PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
264. CHL21695 387.58 1244 2021.06.29 Wouchi fishing port, Taichung

265. NTMP1767 544.69 2730  2021.06.29 Wouchi fishing port, Taichung

266. CHL21712 136.72 46 2021.10.28 Kanziding, Keelung PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia
267. CHL21713 357.89 904 2020.11.25 Wouchi fishing port, Taichung PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia
268. CHL21714 304.51 640 2020.11.25 Wouchi fishing port, Taichung PH3 nel Taiwan

269. CHL21715 303.65 578 2020.11.25 Wauchi fishing port, Taichung PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
270. CHL21716 303.79 622 2020.11.25 Wauchi fishing port, Taichung PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
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271.

272.

273.

274.

275.

276.

277.

278.

279.

280.

281.

282.

283.

284.

CHL5784

CHLS5785

CHL5786

CHL5860

CHLS5861

CHL5862

CHL5863

CHLS5864

CHL5865

CHL21729

CHL21759

NMMBP37301

NMMBP37303

NMMBP37302

585

550

435

635

557

535

555

451.2

382.51

344.88

239.65

272.03

275.77

290.66

4196

3142

1544

4938

3450

3172

3340

1974

1066

852

316

426

408

524

2021.01.13

2021.01.13

2021.01.13

2021.01.13

2021.01.13

2021.01.13

2021.01.13

2021.01.13

2021.01.13

2021.03.28

2021.03.28

2021.03.06

2021.03.06

2021.03.06

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Dongshi fishing port, Chiayi

Dongshi fishing port, Chiayi

Dongshi fishing port, Chiayi
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PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH4 nel Taiwan

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH4 nel Taiwan

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
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285.

286.

287.

288.

289.

290.

291.

292.

293.

294.

295.

296.

297.

298.

NMMBP37300

CHL21773

CHL21774

CHL21775

CHL21776

ASIZP0081574

NMMBP37285

NTMP1768

NTMP1769

NTMP1770

NTMP1771

NTMP1772

NMMBP37289

NMMBP37290

278.93

389.81

375.5

324.38

331.9

309.81

306.21

359.81

484.71

449.91

433.94

399.86

275.44

285.94

462

1442

1356

752

858

694

624

1144

2410

1802

1622

1346

522

614

2021.03.06

2020.12.18

2020.12.18

2020.12.18

2020.12.18

2020.12.18

2020.12.18

2021.07.09

2021.07.17

2021.07.23

2021.07.23

2021.07.23

2021.08.07

2021.08.07

Dongshi fishing port, Chiayi

Wouchi fishing port, Taichung

Wouchi fishing port, Taichung

Wauchi fishing port, Taichung

Wauchi fishing port, Taichung

Wauchi fishing port, Taichung

Wauchi fishing port, Taichung

Zhuwei fishing port, Taoyuan

Kanziding, Keelung

Jiangjun fishing port, Tainan

Jiangjun fishing port, Tainan

Jiangjun fishing port, Tainan

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua
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PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH4 nel Taiwan

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
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299.

300.

301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

311.

312.

NMMBP37288

NMMBP37287

NMMBP37286

NMMBP37308

NMMBP37307

NMMBP37306

NMMBP37305

NMMBP37304

NTMP1773

NMMBP37279

NTMP1774

NTMP1775

NMMBP37293

NMMBP37294

278.35

304.71

300.38

382.22

406.16

408.02

380.81

383.85

409.99

317.74

267.1

310.35

249.66

25431

574

662

584

1262

1392

1472

1190

1220

1472

770

454

628

342

382

2021.08.07

2021.08.07

2021.08.07

2021.08.10

2021.08.10

2021.08.10

2021.08.10

2021.08.10

2021.08.10

2021.08.29

2021.08.29

2021.09.24

2021.10.06

2021.10.06

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Dongshi fishing port, Chiayi

Dongshi fishing port, Chiayi

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua
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PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
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313.

314.

315.

316.

317.

318.

319.

320.

321.

322.

323.

324.

325.

326.

ASIZP0081590

NMMBP37292

NMMBP37291

NMMBP37299

NMMBP37298

NMMBP37297

NMMBP37296

NMMBP37295

NMMBP37280

NMMBP37282

NTMP1776

CHL21793

ASIZP0081591

NMMBP37284

274.64

241.77

255.71

254.59

271.99

246.44

318.05

293.38

246.84

247.12

262.8

303.12

341.27

285.51

448

312

336

366

442

336

808

656

330

334

408

706

964

518

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.10.06

2021.8.3

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Wenzi fishing port, Changhua

Longfeng fishing port, Miaoli

114

PHS5 nel Taiwan

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PHI nel Taiwan_pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia

doi:10.6342/NTU202300334



327.

328.

329.

330.

331.

332.

333.

334.

335.

336.

337.

NMMBP37283

CHL21796

NMMBP37281

CHL21811

CHL21812

CHL21813

ASIZP0081594

CHL21818

CHL21819

CHL21818

CHL21819

296.1

460

323.38

450

440

500

580

600

485

435

440

558

1980

354

1574

1726

2344

3684

3908

2088

1376

1700

2021.8.3

2021.12.8

2021.9.24

2021.9.9

2021.9.9

2021.9.9

2021.9.9

2021.8.10

2021.8.10

2021.8.10

2021.8.10

Longfeng fishing port, Miaoli

Linkou, New Taipei

Wenzi fishing port, Changhua

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli

Longfeng fishing port, Miaoli
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CEE A S

I .y , L i A m ok 1R - J
= AR S B R+ ¢ A MRS S 7 o) &P e
ASIZP: ? 475 a2 4 S T ¢ < A1 A 4
1. ASIZP0058007A Netuma thalassina *Ep A AL Netuma bilineata 132.33 1990.05.01 -
2. ASIZP0058007B Netuma thalassina < Ef 5 R A AL Netuma bilineata 171.39 1990.05.01 £
3. ASIZP0058069 Arius arius S R N Arius cf. maculatus 154.83 1991.06.12 tCA
4. ASIZP0058255 o 15 5{;2;];1(;111220n ERE L Y Plicofollis nella 134.87 1996.11.16 4K
5. ASIZP0059778 Arius sp. oA f Arius cf. maculatus 58.28 1998.08.25 * [§
6. ASIZP0061713  Arius leiotetocephalus FEf s fh Plicofollis nella 296.7 2002.06.06 w ok hiA
7. ASIZP0061714 Arius maculatus oA Arius cf. maculatus 190.52 2002.06.06 w &t
8. ASIZP0061971 Netuma thalassina *Ep A AL Netuma bilineata 140.25 2002.09.03 @ & “t;% 10m
9. ASIZP0062884  Arius leiotetocephalus F BF s fh Plicofollis nella 288.19 2002.07.06 a &
10. ASIZP0063525 Netuma thalassina L Ep A AL Netuma bilineata 125.88 2000.06.23 R S
11. ASIZP0063526 Plicofollis nella AT R A Plicofollis nella 144.67 2000.06.23 ~ 2
12. ASIZP0063527 Arius maculatus i fh Arius cf. maculatus 138.56 2000.06.23 -
13. ASIZP0063599 Plicofollis nella AT R A Plicofollis nella 215.55 1999.04.08 ~E
14. ASIZP0064248  Arius leiotetocephalus A Ef 4 b Plicofollis nella 206.11 2004.07.29 v
15. ASIZP0064249  Arius leiotetocephalus F BF s fh Plicofollis nella 179.62 2004.07.29 N~
16. ASIZP0066217 Arius maculatus i fh Arius cf. maculatus 266.95 2005.08.26 ¥ — e
17.  ASIZP0067361 Arius maculatus oA f Plicofollis nella 90.71 2006.09.23 g2k
18.  ASIZP0067459 Arius maculatus s fh Arius cf. maculatus 85.07 2006.10.13 g 7
19.  ASIZP0067476 Arius maculatus oA f Arius cf. maculatus 98.16 2006.10.13 v
20. ASIZP0069738 Netuma thalassina L ER SR a R Netuma bilineata 168.42 2006.09.20 6M30Sep
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21. ASIZP0069739 Netuma thalassina < Ef R A AL Netuma bilineata 120.99 2006.09.20 6M30Sep
22.  ASIZP0070307 Plicofollis nella AT E S A Plicofollis nella 231.47 1998.05.12 > e
23.  ASIZP0074001 Arius maculatus 54 fih Arius cf. maculatus 200.86 2006.08.5 ok
24.  ASIZP0074516 Ariidae AP Plicofollis nella 104.64 2010.09.20 {7 EA R R
25. ASIZP0074603 Arius maculatus 54 fih Arius cf. maculatus 90.67 1988.05.20 Aokie o
26.  ASIZP0080015 Plicofollis A Plicofollis nella 113.16 2015.12.23 X 5
polystaphylodon
27.  ASIZP0080016 Arius maculatus TS Arius cf. maculatus 160.85 2015.12.23 < 33
28. ASIZP0080051 Arius maculatus oA Arius cf. maculatus 213.39 2016.02.17 ¥ Fl A
29.  ASIZP0080052 Arius maculatus oA f Arius cf. maculatus 218.44 2016.02.17 ¥ A
30. ASIZP0080053 Arius maculatus oA e Arius cf. maculatus 234.76 2016.02.17 ¥ A 3
31, ASIZP0080057 Plicofollis Faarhias  Plicofollis nella 190.87  2016.02.22 ERS
polystaphylodon
32. ASIZP0080058 Arius maculatus s Arius cf. maculatus 179.1 2016.02.22 e
33. ASIZP0080059 Arius maculatus oA Arius cf. maculatus 145.04 2016.02.22 3 ¥
FRIP © {7 5cla . & € KA i85 *r
34, FRIP0008S8 L ER S AL L ER S AL Netuma bilineata 209.71 1978.07.11 473
35 FRIP02010 no data no data Arius of. maculatus  295.11 20080109 5 HE20E
NCHU : W= ¢ 2+ 54 &8 ik i3
36. NCHUI16446-1 Arius maculatus no data Arius cf. maculatus 170.03 no data Puzih River
37.  NCHUI16446-2 Arius maculatus no data Arius cf. maculatus 199.09 no data Puzih River
38. NCHU16446-3 Arius maculatus no data Arius cf. maculatus 222.71 no data Puzih River
39. NCHU16455 Arius maculatus no data Arius cf. maculatus 149.9 no data Puzih River
40. NCHU16750-1 Arius maculatus no data Arius cf. maculatus 156.29 no data Puzih River
41. NCHU16750-2 Arius maculatus no data Arius cf. maculatus 128.82 no data Puzih River
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42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

NCHU16750-3
NCHU16750-4
NCHU16750-5
NCHU16756-1
NCHU16756-2
NCHU16756-3
NCHU16756-4
NCHU16756-5
NCHU16756-6
NCHU16756-7
NCHU16756-8
NCHU16756-9
NCHU16768-1
NCHU16768-2
NCHU17703-1
NCHU17703-2
NCHU17703-3
NCHU17703-4
NCHU17703-5
NCHU17703-6
NCHU17703-7
NCHU17703-8
NCHU17714-1
NCHU17714-2
NCHU17714-3
NCHU17714-4

Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
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Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus

143.76
108.12
95.6
251.5
176.71
146.89
127.92
138.74
132.28
124.28
120.81
92.15
153.09
128.62
235.33
225.77
166.28
170.22
164.66
77.71
71.22
72.14
150.39
79.08
73.39
72.88

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
Puzih River
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68. NCHU17800-1 Arius maculatus no data Arius cf. maculatus 266.28 no data Puzih River
69. NCHU17800-10 Arius maculatus no data Arius cf. maculatus 149.36 no data Puzih River
70.  NCHU17800-11 Arius maculatus no data Arius cf. maculatus 135.46 no data Puzih River
71.  NCHU17800-12 Arius maculatus no data Arius cf. maculatus 103.99 no data Puzih River
72.  NCHU17800-13 Arius maculatus no data Arius cf. maculatus 61.04 no data Puzih River
73. NCHU17800-2 Arius maculatus no data Arius cf. maculatus 226.66 no data Puzih River
74. NCHU17800-3 Arius maculatus no data Arius cf. maculatus 216.53 no data Puzih River
75. NCHU17800-4 Arius maculatus no data Arius cf. maculatus 183.62 no data Puzih River
76. NCHU17800-5 Arius maculatus no data Arius cf. maculatus 165.93 no data Puzih River
77. NCHU17800-6 Arius maculatus no data Arius cf. maculatus 172.26 no data Puzih River
78. NCHU17800-7 Arius maculatus no data Arius cf. maculatus 153.32 no data Puzih River
79. NCHU17800-8 Arius maculatus no data Arius cf. maculatus 147.76 no data Puzih River
80. NCHU17800-9 Arius maculatus no data Arius cf. maculatus 164.79 no data Puzih River
NMMBP : Rz /5 54 512 3 42
81. NMMBP00512 Arius maculatus no data Arius cf. maculatus 65.04 1984.6.17 22k
82.  NMMBP02598 Arius maculatus no data Arius cf. maculatus 46.36 1960.1.1 i
83. NMMBP02993 Arius maculatus no data Arius cf. maculatus 145.16 2002.7.16 - K
84. NMMBP03042 Netuma thalassinus no data Netuma bilineata 240.66 1984.12.17 Bk
85.  NMMBP04254 Arius maculatus no data Arius cf. maculatus 143.06 1963.4.0 * 3
86. NMMBP04261 Arius maculatus no data Arius cf. maculatus 229.1 1960.1.0 i
87. NMMBP05646A Arius maculatus no data Arius cf. maculatus 71.15 1967.11.6 AR
88. NMMBP05646B Arius maculatus no data Arius cf. maculatus 65.47 1967.11.6 LA
89. NMMBP05646C Arius maculatus no data Arius cf. maculatus 75.39 1967.11.6 AR
90. NMMBP05646D Arius maculatus no data Arius cf. maculatus 62.46 1967.11.6 < BESE
91. NMMBP05646E Arius maculatus no data Arius cf. maculatus 62.13 1967.11.6 < AkiE
92. NMMBP06322 Netuma thalassinus no data Netuma bilineata 135.47 1966.1.6 B ik
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93.

94.

95.

96.

97.

98.

99.

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

NMMBP06356
NMMBP06357
NMMBPO06359A £
NMMBP06359B 4
NMMBP06772
NMMBP07424
NMMBPO08441A
NMMBP08441B
NMMBPO08461A
NMMBP08461B
NMMBP08461C
NMMBP14737
NMMBP15234
NMMBP16386
NMMBP16399
NMMBP22500
NMMBP22751A
NMMBP22751B
NMMBP25837
NMMBP26186
NMMBP27257A
NMMBP27257B
NMMBP27257C
NMMBP27258
NMMBP28043
NMMBP29346

Netuma thalassinus
Netuma thalassinus
Netuma thalassinus
Netuma thalassinus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Netuma thalassinus

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

120

Netuma bilineata
Netuma bilineata
Netuma bilineata
Netuma bilineata
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Netuma bilineata

219.89
251.67
271.75
143.43
108.42
91.97
167.16
142.27
165.99
110.52
106.92
108.84
111.32
175.45
171.74
123.15
153.67
130.94
99.88
327.85
123.02
109.35
95.42
97.14
138.21
328.04

1963.4.1
1962.1.18
1960.4.3
1960.4.3
2003.8.23
2004.3.20
2005.5.6
2005.5.6
2005.5.6
2005.5.6
2005.5.6
2002.7.16
2011.9.11
2010.5.20
2010.5.20
2004.4.9
2015.1.21
2015.1.21
2017.4.15
2016.5.16
2014.7.17
2014.7.17
2014.7.17
2014.4.1
2018.1.18
2018.3.31

. 3
:i%;:‘
Kk
LN
=

R

&
4

[

SR
EELE
.23
no data
no data
no data

no data
W3 g

N SN
P R
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119 NMMBP29932 Arius maculatus no data Plicofollis nella 326.96 2018.7.4 ik, AL,
120 NMMBP31040A Arius maculatus no data Arius cf. maculatus 82.13 2017.3.5 EELF
121 NMMBP31040B Arius maculatus no data Arius cf. maculatus 80.64 2017.3.5 EELE
122 NMMBP31043 Arius maculatus no data Arius cf. maculatus 117.14 2017.3.5 EELE
123 NMMBP35084 Netuma thalassinus no data Netuma bilineata 180.17 2019.11.13 A
NMMSTP : 5 = % i 4 446 4 48
124  NMMSTP01533 Arius maculatus no data Arius cf. maculatus 179.17 2004.2.24 v %
NMNSF : @z p AFLEHE 5 4
125 NMNSF00315A Netuma thalassina no data Arius cf. maculatus 138.06 2004.1.15 T giTis
126 NMNSF00315B Netuma thalassina no data Arius cf. maculatus 140.78 2004.1.15 5T
127 NMNSF00315C Netuma thalassina no data Arius cf. maculatus 97.55 2004.1.15 T it
128 NMNSFO00576A Netuma thalassina no data Netuma bilineata 139.56 2004.5.24 ¢ OB
129 NMNSF00576B Netuma thalassina no data Netuma bilineata 134.43 2004.5.24 + P
130  NMNSF00576C Netuma thalassina no data Netuma bilineata 132.09 2004.5.24 ¢ OB
131 NMNSF00858A Netuma thalassina no data Plicofollis nella 107.92 2004.8.20 i ¢k
132 NMNSFO00858B Netuma thalassina no data Plicofollis nella 110.75 2004.8.20 Pk
133 NMNSF00858C Netuma thalassina no data Netuma bilineata 117.16 2004.8.20 E P B
134 NMNSF00858D Netuma thalassina no data Netuma bilineata 102.04 2004.8.20 ¢ OB
135 NMNSF00858E Netuma thalassina no data Netuma bilineata 92.61 2004.8.20 E P B
NTMP : Rz 4 848 4 4
136 NTMP0593 Netuma thalassina *Ep A AL Netuma bilineata 242.26 1945.10-1955.4 L
137 NTMPO0712 Arius maculatus oA b Arius cf. maculatus 178.57 1945.10-1955.4 RGN
138 NTMP1492 Arius maculatus A f Netuma bilineata 265.01 1945.10-1955.4 R
139  NTMPI1590A Arius maculatus A Arius cf. maculatus 80.72 1945.10-1955.4 Mook
140  NTMP1590B Arius maculatus s Hh Arius cf. maculatus 73.54 1945.10-1955.4 N
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NTUM : R = 4 8+ 5 4 25515 4 4

141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

NTUMO00267A
NTUMO00267B
NTUMO00267C
NTUMO00268
NTUMO00270A
NTUMO00270B
NTUMO00270C
NTUMO00270D
NTUMO0270E
NTUMO0270F
NTUMO00270G
NTUMO00270H
NTUMO00270I
NTUMO2172A
NTUMO02172B
NTUMO02172C
NTUMO02172D
NTUMO2172E
NTUMO2172F
NTUMO02172G
NTUMO3302A
NTUMO03302B
NTUMO03302C
NTUMO03302D
NTUMO6613A

Netuma thalassina
Netuma thalassina
Netuma thalassina
Arius maculatus
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

122

Arius cf. maculatus
Netuma bilineata
Arius cf. maculatus
Netuma bilineata
Arius cf. maculatus
Netuma bilineata
Netuma bilineata
Netuma bilineata
Netuma bilineata
Netuma bilineata
Netuma bilineata
Netuma bilineata
Netuma bilineata
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus

Netuma bilineata

190.63
169.83
77.56
259.33
220.12
353.77
330.52
353.57
272.08
217.23
168.31
164.66
182.7
215.77
125.97
112.59
92.93
87.43
78.19
48.73
92.29
68.42
73.42
72.65
127.95

1955.7
1955.7
1955.7
1963.4.30
1955.7
1955.7
1955.7
1955.7
1955.7
1955.7
1955.7
1955.7
1955.7
1963
1963
1963
1963
1963
1963
1963
1977.5
1977.5
1977.5
1977.5
1997.8.25

Al
Al
Al
&
Ak
Al
Ak
Al
Ak
Al
Ak
Al
Ak
ek
R i
Aok
ESd
R
R i
R
R i
S
Aok
R

ok
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166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187

NTUMO06613B
NTUMO06613C
NTUMO06613D
NTUMO06724
NTUMO06913
NTUMO6981A
NTUMO06981B
NTUMO6982A
NTUMO06982B
NTUMOS8120A
NTUMO08120B
NTUMO08120C
NTUMO8120D
NTUMO8120E
NTUMO8120F
NTUMO08120G
NTUMO8120H
NTUMO08120I
NTUMO08120J
NTUMOS8123A
NTUMO08123B
NTUMO08123C

Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Arius maculatus
Arius maculatus
Arius maculatus
Netuma thalassina
Netuma thalassina
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus

no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data
no data

Netuma bilineata
Netuma bilineata
Netuma bilineata
Netuma bilineata
Plicofollis nella
Plicofollis nella
Plicofollis nella
Netuma bilineata
Netuma bilineata
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Arius cf. maculatus
Plicofollis nella
Arius cf. maculatus
Arius cf. maculatus

164.93
168.47
164.69
106.39
115.6
93.41
88.07
110.13
117.79
128.08
147.66
143.64
157.88
139.79
143.47
127.13
136.12
113.44
89.25
246.04
187.59
156.41

1997.8.25
1997.8.25
1997.8.25
1997.11.8
1986.12.12
1997.7.15
1997.7.15
1986.12.12
1986.12.12
1992.3.25
1992.3.25
1992.3.25
1992.3.25
1992.3.25
1992.3.25
1992.3.25
1992.3.25
1992.3.25
1992.3.25
1992.3.25
1992.3.25
1992.3.25

ok

Ak

ok
Bk
Bidk
no data
no data
Bk
Bk
(R
< P

M-

< ALj@
< AR
< ALj@
< AR
LA
< AR
< ALjE
< AR
< ALj@
< AR

l‘l \‘S l‘l \‘S l‘l \‘S l‘l \‘S l‘l \‘S l‘l \‘S l‘l

< ALjE
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HHEZ g COLA 7154 -

NO. 1A o BE g H o o Al
ASIZP0807393 Arius maculatus . §
1. ( =ASIZP0080059 ) AHI1 cf mac mac Taiwan Taiwan
ASIZP0807392 Arius maculatus . . . . . :
2. ( =ASIZP0080058 ) AH2 ari China dis China cf mac mac Taiwan Taiwan
3 ASIZP0917330 Arius maculatus AH2 ari China dis China cf mac mac Taiwan Tai
* (=ASIZP0080016) arwan
4 ASIZP0912864 Arius maculatus AH2 ari China dis China cf mac mac Taiwan Tai
* (=ASIZP0067476) atwan
ASIZP0917387 Arius maculatus . .
5. ( =ASIZP0080053 ) AHS8 cf mac mac Taiwan Taiwan
ASIZP0911618 Arius maculatus . .
6 ( =ASIZP0066217) AHI13 cf mac _mac Taiwan Taiwan
7. ASIZP0807076 Arius maculatus PHI nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia = Taiwan
8 B04 Arius sp. AH69 sp Brunei Thailand Brunei
9. BO5 Arius sp. AH69 sp Brunei Thailand Brunei
10. TO1 Arius sp. AH69 sp Brunei Thailand Thailand
11. T02 Arius sp. AH69 sp Brunei Thailand Thailand
12. B06 Arius sp. AH70 sp Brunei Brunei
13. ASIZP0803238 Netuma thalassina NH4 bil Taiwan tha China Indonesia Malaysia Taiwan Taiwan
14. ASIZP0803239 Netuma thalassina NH4 bil Taiwan tha China Indonesia Malaysia Taiwan Taiwan
Arius leiotetocephalus . . R ) .
15. ASIZP0900157 ( = Plicofollis nella) PHI nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia Taiwan
16. ASIZP0807329 Plicofollis polystaphylodon PHI1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia Taiwan
17. ASIZP0917391 Plicofollis polystaphylodon PHI1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia Taiwan
124
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B/

NO. accession number FHEF ¢ H 2555 e
18. 0OP247600 Arius arius AH2 ari China dis China cf mac mac Taiwan China*

19. NC048969 Arius dispar AH2 ari China dis China cf mac mac Taiwan China*

20. MH460877 Arius dispar AH2 ari China dis China cf mac mac Taiwan China*

21. HQ682605 Arius dispar AH14 dis_Philippines_man_Philippines Philippines
22. HQ682609 Arius dispar AH14 dis_Philippines_man_Philippines Philippines
23. KJ533146 Arius dispar AH14 dis_Philippines_man_Philippines Philippines*
24. KJ533144 Arius dispar AH14 dis_Philippines_man_Philippines Philippines*
25. KJ533142 Arius manillensis AH14 dis_Philippines_ man_Philippines Philippines*
26. HQ682626 Arius manillensis AH14 dis_Philippines_man_Philippines Philippines
27. HQ682625 Arius manillensis AH14 dis_Philippines_man_Philippines Philippines
28. HQ682623 Arius manillensis AH14 dis_Philippines_man_Philippines Philippines
29. HQ682622 Arius manillensis AH14 dis_Philippines_man_Philippines Philippines
30. HQ682618 Arius manillensis AH14 dis_Philippines_man_Philippines Philippines
31. HQ682614 Arius manillensis AH14 dis_Philippines_ man_Philippines Philippines
32. KJ013033 Arius manillensis AH14 dis_Philippines_man_Philippines Philippines*
33. KF604642 Arius manillensis AH14 dis_Philippines_ man_Philippines Philippines*
34. KF604638 Arius manillensis AH14 dis_Philippines_man_Philippines Philippines*
35. HQ682606 Arius dispar AHI1S5_dis_Philippines_ man_Philippines Philippines
36. HQ682608 Arius dispar AHI15_dis_Philippines_man_Philippines Philippines
37. HQ682611 Arius dispar AHI1S5_dis_Philippines_ man_Philippines Philippines
38. HQ682612 Arius dispar AHI15_dis_Philippines_man_Philippines Philippines
39. KJ533143 Arius dispar AHI15_dis_Philippines_man_Philippines Philippines*
40. KJ533141 Arius manillensis AHI1S5_dis_Philippines_ man_Philippines Philippines*
41. KJ533139 Arius manillensis AHI1S5_dis_Philippines_ man_Philippines Philippines*
42. HQ682624 Arius manillensis AHI15_dis_Philippines_man_Philippines Philippines
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43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

HQ682620
HQ682619
HQ682615
KJ013032
KJ013031
KF604644
HQ682607
KJ533145
HQ682613
KF604640
KF604639
HQ682610
ON166040
ON166005
EU148552
EU148551
EU148550
EU148549
EU148548
KC896395
JX260835
MW322097
MKO041063
KU692300
KU692299
KU692298
KU692297

Arius manillensis
Arius manillensis
Arius manillensis
Arius manillensis
Arius manillensis
Arius manillensis
Arius dispar
Arius dispar
Arius manillensis
Arius manillensis
Arius manillensis
Arius dispar
Arius arius
Arius arius
Arius arius
Arius arius
Arius arius
Arius arius
Arius arius
Arius arius
Arius gagora
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus

AH15 dis Philippines man_Philippines
AH15 dis Philippines man_Philippines
AH15 dis Philippines man_Philippines
AH15 dis Philippines man_Philippines
AH15 dis_ Philippines man_Philippines
AH15 dis Philippines man_Philippines
AH16 dis Philippines man_Philippines
AH16 dis Philippines man_Philippines
AH16 dis Philippines man_Philippines
AH16 dis Philippines man_Philippines
AHI16 dis Philippines man_Philippines
AH17 dis_Philippines

AHI18 ari India gag India

AHI18 ari India gag India

AHI18 ari India gag India

AHI18 ari India gag India

AHI18 ari India gag India

AHI18 ari India gag India

AHI18 ari India gag India

AHI18 ari India gag India

AHI18 ari India gag India

AH19 sub Indonesia

AH19 sub Indonesia

AH19 sub Indonesia

AH19 sub Indonesia

AH19 sub Indonesia

AH19 sub Indonesia
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Philippines
Philippines
Philippines
Philippines*
Philippines*
Philippines*
Philippines
Philippines*
Philippines
Philippines*
Philippines*
Philippines
India*
India*
India
India
India
India
India
India*
India*
Indonesia*
Indonesia*
Indonesia
Indonesia
Indonesia
Indonesia
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70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.

KU692296
KU692295
KU692294
KU692291
KU692290
KU692288
KU692285
KU692284
MN259176
MK962526
KF824822
KF824821
KF824820
MK902712
KC595986
KC595984
KRO011049
MK348196
MK348195
MG923345
MG923343
FI869858
KF824833
EU148556
EU148555
KJ533147
KJ533140

Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius arius
Arius arius
Arius arius
Arius arius
Arius arius
Arius arius
Arius arius
Arius arius
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius subrostratus
Arius dispar
Arius manillensis

AH19 sub Indonesia
AH19 sub Indonesia
AH19 sub Indonesia
AH19 sub Indonesia
AH19 sub Indonesia
AH19 sub Indonesia
AH19 sub Indonesia
AH19 sub Indonesia
AH20 ari_Bangladesh
AH21 ari_India

AH21 ari_India

AH21 ari_India

AH21 ari_India

AH21 ari_India

AH21 ari_India

AH21 ari_India
AH22 sub India
AH22 sub India
AH22 sub India
AH22 sub India
AH22 sub India
AH22 sub India
AH22 sub India
AH22 sub India
AH22 sub India
AH23 dis_ Philippines man_Philippines
AH23 dis_ Philippines man_Philippines
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Indonesia
Indonesia
Indonesia
Indonesia
Indonesia
Indonesia
Indonesia
Indonesia
Bangladesh*
India
India*
India*
India*
India
India*
India*
India*
India
India
India
India
India*
India*
India
India
Philippines*
Philippines*
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97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
I11.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.

KJ533138
JX676113
JX676112
JX676111
JX676110
KF208419
KC896392
KC896391
MNS511858
JX983226
JX983225
JX983224
OK287057
MK348149
MK348148
MK348147
FI869855
FJ869852
KF824828
KF824827
KF824826
MK348146
OK285189
OP315319
KF824825
KF824823
KF511568

Arius manillensis
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius arius
Arius arius
Arius arius
Arius arius
Arius gagora
Arius gagora
Arius gagora
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius jella
Arius jella
Arius jella
Arius arius

AH23 dis Philippines man_Philippines

AH24 mac_India

AH25 mac_India

AH25 mac_India

AH25 mac_India

AH26 ari_India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH26 ari India Pakistan gag India mac India Iran
AH27 mac India Iran

AH27 mac India Iran

AH28 jel India

AH28 jel India

AH28 jel India

AH29 ari India sp India
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Philippines™
India*
India*
India*
India*
India*
India*
India*

Pakistan*
India*
India*
India*

Iran
India
India
India
India
India
India*
India*
India*
India
Iran
India
India*
India*
India
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124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.

OP215800
MN243485
MN243473
MN243468
MW498521
MN094541
MN094540
MNO094539
MK348199
MK348145
MK348198
MK348197
MK887137
MK604249
MK604248
MW498526
MW498525
MW498522
MG923344
HQ009490

KF824834

KF824832

KF824831

KF824830

KF824829

KF824824
HQ682621

Arius sp.
Arius maculatus
Arius maculatus
Arius maculatus

Arius gagora
Arius maculatus
Arius leptonotacanthus
Arius leptonotacanthus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius maculatus
Arius microcephalus
Arius maculatus
Arius maculatus
Arius maculatus
Arius microcephalus
Arius subrostratus
Arius maculatus
Arius subrostratus
Arius subrostratus
Arius gagora
Arius gagora
Arius gagora
Arius jella
Arius manillensis

AH29 ari India sp India

AH30 mac Indonesia

AH30 mac Indonesia

AH30 mac Indonesia

AH31 gag Malaysia mac Malaysia
AH31 gag Malaysia mac Malaysia
AH32 lep Malaysia

AH32 lep Malaysia

AH33 mac_India

AH33 mac_India

AH34 mac_ India

AH34 mac_ India

AH35 mac Malaysia

AH36 mic_Malaysia

AH37 mac Malaysia mic Malaysia
AH37 mac Malaysia mic Malaysia
AH37 mac Malaysia mic Malaysia
AH37 mac Malaysia mic Malaysia
AH38 sub India

AH39 mac_ India

AH40 sub India

AH41 sub India

AH42 gag India

AH43 gag India

AH44 gag India

AH45 jel India

AH46 man_Philippines
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India*
Indonesia*
Indonesia*
Indonesia*

Malaysia
Malaysia*
Malaysia*
Malaysia*
India
India
India
India
Malaysia*
Malaysia*
Malaysia*
Malaysia
Malaysia
Malaysia
India

India*

India*

India*

India*

India*

India*

India*
Philippines
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151. HQ682617 Arius manillensis AH47 man_Philippines Philippines
152. HQ682616 Arius manillensis AH48 man_Philippines Philippines
153. JX198217 Arius venosus AH49 ven Malaysia Malaysia*
154. MK995087 Arius arius AHS50 ari_Bangladesh Bangladesh*
155. MF588531 Arius arius AHS50 ari_Bangladesh Bangladesh*
156. MKO024412 Arius arius AHS51 ari Bangladesh Bangladesh*
157. JX983223 Arius arius AHS52 ari_India India
158. JX260832 Arius arius AHS53 ari_India India*
159. KC896394 Arius arius AH54 ari_India India*
160. KC896393 Arius arius AHSS5_ari_India India*
161. MW498520 Arius gagora AH56 gag Malaysia Malaysia
162. MW498519 Arius gagora AH56 gag Malaysia Malaysia
163. JX260834 Arius gagora AHS57 gag India India*
164. KU894613 Arius jella AHS58 jel India India*
165. KU894612 Arius jella AHS58 jel India India*
166. JQ697693 Arius jella AHS58 jel India India
167. MW498524 Arius maculatus AH59 mac Malaysia Malaysia
168. MW498523 Arius maculatus AH60 mac Malaysia Malaysia
169. KF604643 Arius manillensis AH61 man_Philippines Philippines*
170. KF604641 Arius manillensis AH62 man_Philippines Philippines*
171. KU894617 Arius subrostratus AH63 sub India India*
172. KU692293 Arius subrostratus AH64 sub Indonesia Indonesia
173. KU692292 Arius subrostratus AH65 sub Indonesia Indonesia
174. KU692289 Arius subrostratus AH66 sub Indonesia Indonesia
175. KU692287 Arius subrostratus AH67 sub Indonesia Indonesia
176. KU692286 Arius subrostratus AH67 sub Indonesia Indonesia
177. KU894608 Arius venosus AH68 ven India India*
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178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.

KU894615
KU894616
KU894618
LC495685
LC495688
LC495687
KC569755
JX198176
EU014253
EU014251
LC495690
KC569767
EU014252
KC569756
JX198179
JX198178
JX198177
OL512931
GU674136
GU674135
GU674119
GU674118
GU674117
GU674116
GU673623
MH085824
KC569771

Arius venosus

Arius venosus

Arius venosus
Netuma bilineata
Netuma bilineata
Netuma bilineata
Netuma thalassina
Netuma thalassina
Netuma bilineata
Netuma bilineata
Netuma bilineata
Netuma thalassina
Netuma bilineata
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina

AH68 ven India

AH68 ven India

AH68 ven India

NHI1 bil Malaysia Taiwan tha Malaysia

NHI1 bil Malaysia Taiwan tha Malaysia

NHI1 bil Malaysia Taiwan tha Malaysia

NHI1 bil Malaysia Taiwan tha Malaysia

NHI1 bil Malaysia Taiwan tha Malaysia

NH2 bil India Malaysia Taiwan tha Malaysia

NH2 bil India Malaysia Taiwan tha Malaysia

NH2 bil India Malaysia Taiwan tha Malaysia

NH2 bil India Malaysia Taiwan tha Malaysia

NH3 bil India Taiwan tha Malaysia

NH3 bil India Taiwan tha Malaysia

NH3 bil India Taiwan tha Malaysia

NH3 bil India Taiwan tha Malaysia

NH3 bil India Taiwan tha Malaysia

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
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India*
India*
India*
Malaysia
Malaysia
Malaysia
Malaysia*
Malaysia*
India
India
Malaysia
Malaysia*
India
Malaysia*
Malaysia*
Malaysia*
Malaysia*
China*
Indonesia*
Indonesia*
Indonesia*
Indonesia*
Indonesia*
Indonesia*
Indonesia*
Indonesia*
Malaysia*
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205.
206.
207.
208.
209.
210.
211.
212.

213.

214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.
228.
229.
230.

KU943008
KU943009
MK604251
KC569768
LC495683
LC495684
LC495689
KC569757

MTO076491

LC495697
LC495696
MK604252
KC569786
KC569769
EU014254
EU014255
KC569761
LC495693
LC495694
LC495695
KC569781
LC495692
MG574530
MG574529
MG574528
MG220574

Netuma thalassina
Netuma thalassina
Netuma bilineata
Netuma thalassina
Netuma proximus
Netuma patriciae
Netuma bilineata
Netuma thalassina

Netuma thalassina

Netuma bilineata
Netuma bilineata
Netuma bilineata
Netuma thalassina
Netuma thalassina
Netuma bilineata
Netuma bilineata
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina

NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
NH4 bil Taiwan tha China Indonesia Malaysia Taiwan
NH?7 bil Taiwan Malaysia tha Malaysia

NH?7 bil Taiwan Malaysia tha Malaysia

NHI11 pro Australia

NHI12 pat Philippines

NHI13 bil Malaysia tha Malaysia United Arab Emirates
NHI13 bil Malaysia tha Malaysia United Arab Emirates

NHI13 bil Malaysia tha Malaysia United Arab Emirates

NH14 bil Malaysia

NHI15 bil Malaysia tha Malaysia
NHI15 bil Malaysia tha Malaysia
NHI15 bil Malaysia tha Malaysia
NHI15 bil Malaysia tha Malaysia
NH16 bil India

NH17 bil India tha Malaysia
NH17 bil India tha Malaysia
NHI18 tha Malaysia

NH18 tha Malaysia

NH18 tha Malaysia

NH18 tha Malaysia

NH19 tha Malaysia
NH20 tha China
NH20 tha China
NH20 tha China
NH20 tha China
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Taiwan
Taiwan
Malaysia*
Malaysia*
Australia
Philippines
Malaysia
Malaysia*
United Arab
Emirates*
Malaysia
Malaysia
Malaysia
Malaysia*
Malaysia*
India
India
Malaysia*
Malaysia
Malaysia
Malaysia
Malaysia*
Malaysia
China
China
China
China*
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231.
232.
233.
234.
235.
236.
237.
238.
239.
240.
241.
242.
243.
244,
245.
246.
247.
248.
249.
250.
251.
252.
253.
254.
255.
256.
257.

MG587041
EF607328
EF607326
EF607325
KX254512
KX254511
KX254510
KP260470
IN242656
IN242655
IN242654
IN242653
IN242652
KC569787
KC569784
JX198174
KC569785
JX198175
KC569783
JX198173
KC569782
JX198171
KC569780
KC569779
KC569778
KC569777
KC569776

Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina

NH20 tha China
NH20 tha China
NH20 tha China
NH20 tha China
NH20 tha China
NH20 tha China
NH20 tha China
NH20 tha China
NH20 tha China
NH20 tha China
NH20 tha China
NH20 tha China
NH20 tha China
NH21 tha Malaysia
NH22 tha Malaysia
NH22 tha Malaysia
NH23 tha Malaysia
NH23 tha Malaysia
NH24 tha Malaysia
NH24 tha Malaysia
NH25 tha Malaysia
NH25 tha Malaysia
NH26 tha Malaysia
NH27 tha Malaysia
NH28 tha Malaysia
NH29 tha Malaysia
NH30 tha Malaysia

133

China
China
Chma
China
China*
China*
China*
China*
China
China
China
China
China
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
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258.
259.
260.
261.
262.
263.
264.
265.
266.
267.
268.
269.
270.
271.
272.
273.
274.
275.
276.

2717.

278.

279.

280.
281.

KC569775
KC569774
KC569773
KC569772
KC569770
KC569766
KC569765
KC569764
KC569763
KC569762
KC569760
KC569759
KC569758
KC569754
KC569753
KC569752
MN511996
MW373533
MT375177

MTO076490
MTO076488

KU170635

JQ681502
KU894604

Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina

Netuma thalassina

Netuma thalassina

Netuma thalassina

Netuma thalassina
Netuma thalassina

NH31 tha Malaysia
NH32 tha Malaysia
NH33 tha Malaysia
NH34 tha Malaysia
NH35 tha Malaysia
NH36 tha Malaysia
NH37 tha Malaysia
NH38 tha Malaysia
NH39 tha Malaysia
NH40 tha Malaysia
NH41 tha Malaysia
NH42 tha Malaysia
NH43 tha Malaysia
NH44 tha Malaysia
NH45 tha Malaysia
NH46 tha Malaysia
NH47 tha Pakistan
NH48 tha China

NH49 tha Bangladesh
NH50 tha United Arab Emirates

NH50 tha United Arab Emirates

NH51 tha Saudi Arabia

NH52 tha China
NH53 tha India
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Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Pakistan*
China*

Bangladesh*
United Arab

Emirates*

United Arab

Emirates*
Saudi
Arabia
China

India*

doi:10.6342/NTU202300334



282.
283.
284.
285.
286.
287.
288.
289.
290.
291.
292.
293.
294.
295.
296.
297.
298.
299.
300.
301.
302.
303.
304.
305.
306.
307.
308.

HQ149893
HQ149892
KF447875
EF607327
JX198172
EF609288
KU943011
MW498760
JX198210
JX198209
JX198208
JX198207
JX198205
JX198204
MKT777719
JN312820
LC495686
MW498759
MH235687
MH235686
MW498758
MW498757
MW498756
KY849545
JX198184
JX198183
JX198182

Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Netuma thalassina
Plicofollis polystaphylodon
Plicofollis polystaphylodon
Plicofollis polystaphylodon
Plicofollis polystaphylodon
Plicofollis polystaphylodon
Plicofollis polystaphylodon
Plicofollis polystaphylodon
Plicofollis polystaphylodon
Plicofollis polystaphylodon
Plicofollis dussumieri
Plicofollis argyropleuron
Plicofollis layardi
Plicofollis layardi
Plicofollis layardi
Plicofollis argyropleuron
Plicofollis argyropleuron
Plicofollis argyropleuron
Plicofollis argyropleuron
Plicofollis argyropleuron
Plicofollis argyropleuron
Plicofollis argyropleuron

NH54 tha Iran

NH54 tha Iran

NH54 tha Iran

NHS55 tha China

NH56 tha Malaysia

NH57 tha Australia

PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
PH1 nel Taiwan pol Taiwan Malaysia Vietnam dus Indonesia
PH6 arg Malaysia lay Malaysia Myanmar

PH6 arg Malaysia lay Malaysia Myanmar

PH6 arg Malaysia lay Malaysia Myanmar

PH6 arg Malaysia lay Malaysia Myanmar

PH7 arg Malaysia Indonesia

PH7 arg Malaysia Indonesia

PH7 arg Malaysia Indonesia

PH7 arg Malaysia Indonesia

PH7 arg Malaysia Indonesia

PH7 arg Malaysia Indonesia

PH7 arg Malaysia Indonesia
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Iran
Iran
Iran*
China
Malaysia*
Australia
Taiwan
Malaysia
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Malaysia*
Vietnam
Indonesia*
Malaysia
Malaysia
Myanmar*
Myanmar*
Malaysia
Malaysia
Malaysia
Malaysia*
Malaysia*
Malaysia*
Malaysia*



309.
310.
311.
312.
313.
314.
315.
316.
317.
318.
319.
320.
321.
322.
323.
324.
325.

JX198181
JX198180
MHO085823
GU674102
OP215804
MT375176
KF604683
KF604682
KF604681
KF604680
KF604679
KF604678
KF604677
KF824840
KF824839
KF824838
JX198206

Plicofollis argyropleuron
Plicofollis argyropleuron
Plicofollis argyropleuron
Plicofollis argyropleuron
Plicofollis layardi
Plicofollis layardi
Plicofollis magatensis
Plicofollis magatensis
Plicofollis magatensis
Plicofollis magatensis
Plicofollis magatensis
Plicofollis magatensis
Plicofollis magatensis
Plicofollis platystomus
Plicofollis platystomus
Plicofollis platystomus
Plicofollis polystaphylodon

PH7 arg Malaysia Indonesia
PH7 arg Malaysia Indonesia
PH7 arg Malaysia Indonesia
PH8 arg Indonesia
PHY lay India

PH10 lay Bangladesh

PH11 mag Philippines

PH11 mag Philippines

PH11 mag Philippines

PH11 mag Philippines

PH11 mag Philippines

PH11 mag Philippines

PH12 mag Philippines

PH13 pla India

PH13 pla India

PH14 pla India

PH15 pol Malaysia

Malaysia*
Malaysia*
Indonesia*
Indonesia*
India*
Bangladesh*
Philippines*
Philippines*
Philippines*
Philippines*
Philippines*
Philippines*
Philippines*
India*
India*
India*
Malaysia*
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e S d AR RR AT R o

3 3
A ¥t ¥ Ll 5

(mm )
NMMBP37219 Arius cf. maculatus 53 319.49
NMMBP37220 Arius cf. maculatus 52 237.72
NMMBP37221 Arius cf. maculatus 51 269.56
NMMBP37222 Arius cf. maculatus 50 271.99
NMMBP37223 Arius cf. maculatus 53 262.09
NMMBP37224 Arius cf. maculatus 52 283.92
NMMBP37225 Arius cf. maculatus 52 277.15
NMMBP37227 Arius cf. maculatus 51 262.41
NMMBP37228 Arius cf. maculatus 52 253.62
NMMBP37230 Arius cf. maculatus 52 269.25
NMMBP37231 Arius cf. maculatus 52 307.7
NMMBP37232 Arius cf. maculatus 53 357.31
NMMBP37233 Arius cf. maculatus 52 361.34
NMMBP37234 Arius cf. maculatus 50 382.27
NMMBP37235 Arius cf. maculatus 51 359.02
NMMBP37237 Arius cf. maculatus 50 330.24
NMMBP37238 Arius cf. maculatus 52 252.84
NMMBP37240 Arius cf. maculatus 53 266.23
NMMBP37249 Netuma bilineata 58 215.64
NMMBP37250 Netuma bilineata 57 212.8
NMMBP37251 Netuma bilineata 59 211.18
NMMBP37252 Netuma bilineata 58 203.2
NMMBP37253 Netuma bilineata 57 306.14
NMMBP37254 Netuma bilineata 58 305.99
NMMBP37255 Netuma bilineata 56 203.13
NMMBP37257 Netuma bilineata 57 205
NMMBP37261 Netuma bilineata 55 224.7
NMMBP37263 Netuma bilineata 54 313.47
NMMBP37264 Netuma bilineata 58 313.65
NMMBP37268 Netuma bilineata 58 183.33
NMMBP37270 Netuma bilineata 59 205.57
NMMBP37271 Netuma bilineata 57 203.92
NMMBP37273 Netuma bilineata 58 345.28
NMMBP37274 Netuma bilineata 58 328.04
NMMBP37275 Netuma bilineata 57 276.96
NMMBP37276 Netuma bilineata 58 302.99
NMMBP37277 Netuma bilineata 58 335.39
NMMBP37278 Netuma bilineata 58 302.47
NMMBP37283 Plicofollis nella 49 296.1
NMMBP37284 Plicofollis nella 50 285.51
NMMBP37285 Plicofollis nella 49 306.21
NMMBP37286 Plicofollis nella 50 300.38
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NMMBP37289 Plicofollis nella 50 275.44
NMMBP37290 Plicofollis nella 50 285.94
NMMBP37292 Plicofollis nella 50 241.77
NMMBP37293 Plicofollis nella 51 249.66
NMMBP37294 Plicofollis nella 51 254.31
NMMBP37295 Plicofollis nella 49 293.38
NMMBP37299 Plicofollis nella 50 254.59
NMMBP37300 Plicofollis nella 49 278.93
NMMBP37301 Plicofollis nella 49 272.03
NMMBP37302 Plicofollis nella 50 290.66
NMMBP37303 Plicofollis nella 51 275.77
NMMBP37304 Plicofollis nella 49 383.85
NMMBP37305 Plicofollis nella 49 380.81
NMMBP37306 Plicofollis nella 50 408.02
NMMBP37307 Plicofollis nella 50 406.16
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eI

Arius cf. maculatus

sas b (Arius of. maculatus) it THRA B L@ Al Ex2H N1  BR

4 ¢ Fja 0 CHL1319 » 261.46 mm SL -
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oy

Arius cf. maculatus

sas b (Arius cf. maculatus) * F R Y - E&H2H 12 o Lk S ¥ ERA

oA FGH B G o
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Plicofollis nella
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e

Ariidae indet.

7 #eft (Ariidaeindet.) * #t ¥ F Rt 2R Y - Ex2H o
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s,

2 3

© Muscéum National d’Histoire Naturelle - ICHTYOLOGIE

PO A R A o Arius sinensis (Valenciennes, 1840) - Holotype » MNHNB-
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'ff]'bv’z‘""

Arius arenariiis Arius arius 58 5o

( Kailola, 1999: 1838 ) (Kailola, 1999:1840) -
Arius arius

( Jayaram, 1982: 10, fig. 5C)

T ENLL 'XETL
et T AR AT TN o o
er s S AR
S e e
\w._w*\.“\uﬂ — 3 HTEY

Arius dispar Arius sagor
( Kailola, 1999: 1846 ) ( Kailola, 1999: 1862 )

o gode
%aodo
P

o e® gt;o:f%ﬂ
Arius maculatis Arius manillensis
( Kailola, 1999: 1854 ) ( Kailola, 1999: 1855 )

51% p Jayaram (1982) ¥ Kailola (1999) s gh 4 48 (Arius sp.) * 4 &
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lﬁ-ﬁ.__L -

A, Netuma bilineata; B, Netuma thalassina ( Kailola, 1986: fig2 )

N
v

C, Netuma bilineata; D, Netuma thalassina ( Takahashi et al., 2019: fig5 )

E. Netuma bilineata; F, Netuma thalassina ( Takahashi et al.. 2019: figl )

51 % A Kailola (1986) ¥* Takahashi et al. (2019) s 5 # 5 #5 ( Netuma
bilineata) ¥3 ~ ¥f % % /% #& (Netuma thalassina) > A > C>E: & 5 & /34 ;B>
D'F: g s& 3 A B2 RFEFRHELER CoD: FHHEFE
TEWMIE F gy ame§d Hpsgsd sE-
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et =

Pilicofollis polvstaphyviodon
B - ( Kailola, 1999: 1860 )

& @
...... p
=

Plicofollis polystaphviodon
( Oijen et al., 2009: 75, fig. 8 )

Plicofollis dussumieri
( Marceniuk et al., 2017: fig. 2C)

51 % p Kailola (1999) ~ Oijen (2009) ¥ Marceniuk etal. (2017) “%5 & % #0/%
$ 48 (Plicofollissp.) o A: § AW E A HIFFIT 5 T 5B B § & 47% 5 Mg
FToa tGR&AFLERCRAFEA ¥R -
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gL =
2] &5 B 82 55 5 R a9 FLR

A AT &P

Arius sinensis
( Ohe, 2001: figl )

1% A Ohe (2001) =7 #5# (Arius sinensis) ¥ ¥t ® - A Fa ;B Ha
C: < ld o
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GE- a5

o5 Mystus gulio_ON1866017
23|_ Mystus gulio MK681762
Mystus gulio_IMN458398
Zl—m'jﬂystus gulio_MF611595
58— Mystus gulio_KX455905
Mystus gulio MK572345
b1l mystus gulio_MT928128
76| 40__ Mystus gulio_MN083111
Mystus gulio_MK572348
Mystus gulio_KF824815
63 61 75, Mystus gulio_KF824814
I— Mystus gulio_KF824813
Arius subrostratus_AHG66

63 Arius subrostratus_AHG4

Arius subrostratus_AHG5

3g Arius subrostratus_AH19

Arius subrostratus_AHG7

Mystus gulio_MT997931
Mystus gulio MTS828127

Mystus gulio MT997929
Arius cf. maculatus_ AH71

99[
5

0.020

217

& * NCBI 7 #L R i @ (Mystus gulio) 2 7% #h/f < group VI (AH19 ~ AH64 ~ AH65 ~ AH66 22 AH67 ) B 7| iBiT i 4572 #5 |) -
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148

doi:10.6342/NTU202300334



e 1
13 Acanthogobius hasta_0OL674397
40| Acanthogobius hasta_KY223624

69 Acanthogobius hasta_HQ536247
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L Acanthogobius hasta_OL674396

Netuma bilineata_NH4
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i * NCBI F#E 3 k& §14# % (Acanthogobius hasta) ¥ NHA48 (Netuma thalassina MW373533 ) & s83iT i 4% 2 35 Bl - Model:
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