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Fig. 1 Photos of both sides of non-type specimens of C. abbreviatus (a, d), C. purpureomaculatus (b, e) and

£ 1

®

C. trigrammus (c, f) collected from Chinese waters in this study
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(a) (d) JW) =2k &1 (BMNH 2004.11.5.1), (b) (e) HHE = £k F IR A (BMNH 2004.11.5.1), (c) () EPEEH I EHHRA (BMNH 1905.6.6.247).
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Fig. 2 Photos of both sides of three species

(a) (d) lectotype of C. trigrammus (BMNH 2004.11.5.1); (b) (e) lectotype of C. abbreviatus (BMNH 2004.11.5.1); (¢) (f) holotype of C. purpureomacu-
latus (BMNH 1905.6.6.247). Photos are download from the Natural History Museum, London.

i 6% 280 (dorsal-fin rays, DFR)., B & 25 %L (anal-
finrays, AFR) . JBf&4<#( (caudal-fin rays, CFR).
A £% 5 %% (midlateral-line scales, MLL). |- H i
2k ] 8% %X (scale rows between dorsolateral line and
midlateral line, DMLL), J§#E® %t (abdominal ver-
tebrac, AV). JEME %L (caudal vertebrae, CV) Al
HEF T (total vertebrae, TV), 16 1] i 4HIE .
1. &4 (standard length, SL), 2. K% (body depth,
BD), 3.k K (head length, HL), 4. 3k % (head
width, HW), 5. ¥ (snout length, SNL), 6. iR
R 4% (diameter of orbit of lower eye, LED), 7. HR[H]
#H (interorbital width, IOW), 8. W i 5| M f K
(distance between snout tip to angle of mouth, DSM),
9. W% A 2| 8 35 J5 2% K (distance between angle of
mouth to opercular margin, AMO), 10. 4 BRI 55
£ (length of ocular-side upper jaw, UJL), 11.HRJ5
3k K (postorbital head length, POL), 12. 3k K
(upper head lobe, UHL), HJMASEZE |- vy o5 28 7 6
I IEEIE R, 13. 3L I K (lower head lobe,
LHL), RPN SRR |- o 2 Sk R i 2% i) e 1 BE
B, 14. ILATHE (preanal length, PAL), 15. JEfEK
(pelvic-fin length, PFL) fl 16. & #& K (caudal-fin
length, CFL). VA LARAEA bR R RO&, K5
0.1 mm, #ESENITHEURYE X-ray I 5N BR
AREEITEG MEEEONAA Xray BT H
Tl AT BURAIE LA PR AS T8 H e i 1150 M
fiffl 55 5 2 5 42 ) i A8 S B e R b A 5 v
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2% 4 2k 58 0 2 TE) B R B85 . Sy T I BR AN
PNANSELEN:NE AT Ul e IN=DE SRR LS
FR 16 DN SRR ECE A LB . 4 DR RE
o3I S IR S BE T R SR L
BURGAIR TR JE G0 A w5 1 1 2
TUFIAT HRAM B 48 (O RFAIE

1.3 SFH&E

PR T EW) SRR AR RR R 4 R, W
B =4 i 2 RACRFEN T co 1 F3) (& 1),
ANFE Y 30 mg LA ZHEY, RV S 414
L B0 & (R AR AR A A,
) $EHU DNA, INAGE K i I R A7 T 20 °C 1K
b, cormysI¥l . 1E 5'-CTAAGCCATCCT
ACCTGTG-3', I 5'-TCAACTCCTCCCTTTCT
CG-3',

PCR (% 2 W1 2 9 20 uL: 1 uL % DNA #5
M (50 ng/L), 1 pL IE51445 (10 pmol/L), 0.2
uL [ 5 U/uL LA Tagq i (TaKaRa, Ki#), 2 pL B9
10 x LA Taq Buffer I (Mg*+ Plus), 3.2 uL A% NTP
Mixture # (2.5 mmol/L), KEXZEKAMNE SR 20 pL,
JZ N AE ABI Veriti 96 FLESE PCR X (FEH) H 1T,
FOWARIT . #E 95 °C FlZe% 3 min, 95 °C 484 30s,
48 °C E 1% 40 s fil 68 °C IEfH 1~2 min, #4735 4
HEIRJG 72 °C ZEMH 10 min, PCR =¥ 1.0% Bl
BT I L R H i R B, B HAR DNA R B
177 Wik il e 4 2\ F] ABI 3730 DNA sequen-
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Fz1 AARMEHN=FEXIFRAFENER
Tab.1 Sample information of non-type specimens of three species measured in this study
P g H3A K /mm
catalog number locality capture date standard length
HYI=L£588 C. abbreviatus
SCF200911420" HHi® Rizhao 2009-11-00 223.1
USNMO086028 ¥ Shanghai 1922-09-12 95.9
SCF201510423" T Ningbo 2015-10-21 220.9
SCF201510424" . 2015-10-21 240.3
SCF201510419° IR Wenling 2015-10-23 225.9
USNMO087050 &M Fuzhou 1924-10-25 99.4
USNMO087050 1924-10-25 126.9
SCF201604474 JEIT Xiamen 2016-04-21 176.3
WE=LE8  C. rigrammus
USNM 130447 &M Fuzhou 1926-06-00 156.3
USNM130447 1926-06-00 182.1
USNM130447 1926-06-00 288.8
USNM203761 75 Hong Kong 1967-11-18 241.0
USNM203761 1967-11-18 264.7
USNM203761 1967-11-18 249.1
SCF201003030° Yl Shenzheng 2010-03-05 156.5
SCF200908083" 2009-08-00 107.9
BRI C purpureomaculatus
SCF201604475 L Shanghai 2016-04-17 165.9
SCF200601476 &4t Fuding 2006-01-18 131.5
SCF200601327° 2006-01-18 181.5
SCF201510425 &M Fuzhou 2015-10-27 147.6
SCF201510426" JEI7  Xiamen 2015-10-28 192.4
SCF201510422° JEifF  Longhai 2015-10-29 100.2
e ORORSTRER: <L RN E—ATARIR AN . B I R 200 80 R BARIFI ]
Notes: “*” indicates the sequenced specimens, “...” indicates locality as same as the locality in the upper line. The last two numbers of 0 indicates no

specific time.

cer (Applied Biosystems, 3% [E) #4700 ¥ o 3k
104 CO1 4 ¥ ¥ 3 1) GenBank 4 5 4
MN757887~MN757896,

[E] A AN GenBank | N3 T 2 558 W21 5 (C.
Jjoyneri) CO T 4 T-51 (MK838469 il MK838473),
i F§ MEGA 6.0 {4 ) Kimura XS ${ (K2P) 5
UGBS R] 510 18] B 3845 B

2 4

AWFIELEE T W) =25 i SR S
BE =2 m R0 R LR A, DL AR 3 AR AR
AH 22 RAEBARA Y 28 MEAERE, AT T
FhIEVARAE o8 (2, K1, K 2), SR En, =
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15 4 DHGERHET, 1AM, 1%, 2
AFEAER 2200 5 AR TR] B0 0 AE 2 B PR 00 855 R 3
DI s A BE GAHRS T IR S S0 B B R
SR, W) =T SRR B 5 1 35 Gk
EEGAEN T IRIG S, 5 =4 o g g T IRJS
Gy — W22 S e A e S W) — 25 SR S B
BRI S R 5 6 R 4 4 BE AR T A
] (RIS, SRRl ), 1 B = 2k 7% 68 U
KUK T EIR EGIEW R 75—
SRS =Rl L L AR TR, S5 B A AR
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Tab.2 Morphological characters of three nominal species examined in this study and recorded in the original description

W) = 27 i

KB

e = 2 15 iy

ERAE C. abbreviatus C. purpureomaculatus C. trigrammus

characters QRS RES EIERFRA BIRFRA  ORAFI SRR HIBAIRA" FUATIE SEAM RS EIERRRA" FAH®
this study LT Giinther this study HT OD this study LT OD

1 DFR 122~131 122 125~129 121 128 125~135 135 134
2 AFR 100~107 101~104 104 104 102~107 108 107
3 CFR 8 8 8 8
4 MLL 107~124 110 120 107~122 117 120 115~129 129
5 DMLL 18~21 21 19 17~19 18 18 18~22 22 21
6 AV 10 10 9 9~10 9
7 CV 50~52 51~53 51 51~54 53
8 TV 60~62 61~63 60 61~63 62

SL/mm  95.9~240.3 270 100.2~192.4 199 215TL 107.9~288.8 184

HL/mm  20.7~49.0 57.5 21.5~36.1 23.1~56.8 35.2
1 SNL/HL 32.3%~43.4% 37.4% 33.30% 35.6%~40.9% 37.7% 33.3% 37.8%~45.1% 35.5% 36.4%
2 LED/HL 6.9 %~10.8% 8.2% 7.5%~12.3%  11.9% 12.5% 7.2%~9.6% 10.8% 7.7%
3 IOW/HL 5.4 %~9.0% 7.0% 5.0%~8.4% 6.3% 5.0%~8.1%
4 DSM/HL 50.1 %~55.6% 48.2%~54.3% 48.3%~56.5%
5 AMO/HL 44.0 %~55.6% 48.5%~52.6% 43.5%~53.3%
6 UJL/HL 19.7 %~26.3% 25.6% 21.7%~24.7% 19.1% 18.8%~22.1% 21.9%
7 HL/HW  80.8 %~107.8% 100.0% 86.2%~94.7% 96.6% 85.7%~108.7% 98.6%
8 POL/HL 43.6 %~56.3% 57.0% 47.6%~56.2% 52.5% 45.1%~51.7% 52.6%
9 BD/SL  22.1 %~32.3% 24.1% 26.7% TL  21.7%~25.3% 21.3% 23.5% TL  22.5%~28.0% 20.9% 21.4% TL
10 HL/SL 17.9 %~21.6% 21.3% 21.4% TL 18.6%~21.5% 17.3% 17.4% TL  19.1%~21.4% 19.1% 18.8% TL
11 HW/SL  19.4 %~24.0% 21.3% 20.8%~23.0% 17.9% 19.5%~24.3% 19.4%
12 UHL/SL  10.9%~14.2% 13.3% 12.0%~14.4% 10.5% 12.0%~15.1% 11.7%
13 LHL/SL  7.6%~11.0% 9.3% 8.4%~10.6%  8.3% 7.6%~10.3% 9.2%
14 PAL/SL  18.6%~24.2% 20.1%~23.7% 17.6% 19.0%~22.1% 18.5%
15 PFL/SL  3.5%~6.5% 5.2%~6.4% 3.6%~5.5%
16 CFL/SL  6.6%~8.9% 7.9%~10.4%  7.0% 6.5%~8.1% 5.3%

T RHE MRS B WA RIT I, LT RA, HTBEbRA, OD.JEIRH#IE.
Notes: *. characters are abbreviated as it in text, LT. lectotype, HT. holotype, OD. original description.

MRS N @ 8@ bit, I H A R A
REATE /DT 1/3 HRBR /I R A €A B U] 1) 338
o0 W) =R SRR RN G BB, ME
RS . M oL fi ;BT — 28 i
kR, A IR SR Z AR 3/4 ib 2 (]
A BB 2~5 FEIRERI/INIAE (O 2R BE (18] 1)

AWFERAR T 4 B =4 H i, 4 RSBt
TR 2 EARBE =2 E 31 527 bp CO 1 J¥9) B,
WE T EMZER K2P sfaiEE, 4R Emn, M
W) = £ < B 0 5 BXE < 6 %) o R R [ 382 4% B 5 3%
4 0.000~0.002(% 3), HH &/INF Hebert 55 2003 4F
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LS CO T ZIU A P a] 8t % BE B 1) S /ME
0.0201, 15 I i Wy — 2k 7 85 11 25 56 75 855 5 A W] 40)
s MBIE =5 A BALEE 25 0.000, 5 A
P i 2 (R (A8 S R 0.141~0.145, J& T
AR 22 5 (3R 3).
MEA_EIEAS T B BT a5 T LI
R W) = 2T BRI BE B 27 DSIE S RRIE R T
IR LY ToR A 2257, (BAEALORRE A 7E 22
5, W RIS =4 R S SRR R L iR
KA . P, AR5 30— 25 38 0 7 33 195 ol
TERRRE S, N EREBEE Y 73 R . W) =4
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®3I ZMEHZER CO| K2PEEERE
Tab.3 The K2P genetic distances of CO | between three nominal tongue fishes

Yok

species 419 420 425 426 327 422 423 424 030 083 469 473
TV =25 15-419%  C. abbreviatus

FiW) =2k 5 15-420  C. abbreviatus 0.000

FiM) =25 15-425  C. abbreviatus 0.000  0.000

FW) =2 5 15-426  C. abbreviatus 0.002  0.002  0.002

LPLES-327  C. purpureomaculatus 0.000  0.000 0.000 0.002

LR #5-422  C. purpureomaculatus 0.000  0.000 0.000 0.002  0.000

HKPEB-423  C. purpureomaculatus 0.000 0.000 0.000 0.002 0.000 0.000

LI 85-424  C. purpureomaculatus 0.000  0.000 0.000 0.002 0.000 0.000 0.000

EPE =285 85-030  C. trigrammus 0.141  0.141  0.141  0.145 0.141 0.141 0.141 0.141

BT =225 15-083  C. trigrammus 0.141 0.141 0.141 0.145 0.141 0.141 0.141 0.141  0.000

S 15-MK 838469 C. joyneri 0222 0222 0222 0226 0222 0222 0222 0222 0237 0237
FEMI4LE 5-MK 838473 C. joyneri 0.237 0237 0237 0240 0237 0237 0237 0237 0237 0237 0.008

e G AT AROR PR IS AL S, AN GenBank i S . HEMILL T i A ERE.

Notes: Three numbers after the species name indicate the last three digits of the catalog number of specimens examined in this study, and others are

GenBank accession numbers. C. joyneri is the outgroup.

77 B, MENTRAE AR AW T 0. 45
RN 7R 58 B 85 B S0 I Y R AR AE 200 mm
LR, AN BE SOOI R 5 R K 150~250 mmy;
W) = 4E DR AN S AT, HAARK
FAK 200~270 mm, FHUBLFTLUE 1, KP4 X
e R S MR AR K E AL, BFEH /N
A A A 1 BH S5 B A5 B A B i B TR AL,
KA IR BE i 58 TCBE, AR AR
5. UL, FEERFERRRAE R P FP IS S I RFAIE .

AU LIS M TR, A5l hE
BE 5 5 W) =2 E o R R, HATE RS
BRI S 45, TG BE = 2 5 B2 RO

R 5 6 ) = £ 5 85 R0 2% B 8 A A U bR AR
ATFE A MFESL (R 2) MIDEBIR LG, X
W) = 2% T ) B EOE S R IESEAT T W B A
T 68 S50 121~131, B 65 2540 100~107, i 6 2%
4, RREERES, SHEE L 60~63 (MaHEE %L 9~
10, JBHER 5k 50~53), ity 107~124, I
£k ] A 17~21, WIETdm AL, MR EAREK
T EHRBE TP EE LTS, MREFRAE, WA AL T
T, ST IR & EGE TIRG .

AR AR I EAE € WOamalie, HBE
S AR 38 0 T 2 R b 5 AR K L AE 200 mm
LR By SRR R B A /N T 1/3 IRERR /N
URER AR RESL, A7 88 ) R i 0 il &
KGR 200 mm K DL _E (8 A 1A (A 3 R B0k A
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BEAS, BOETCHRE, (U RE O, ArEg A ]
I B AR R o AR R S A T R
ARUFMIEHE, LN, H5EdON .

3 i

DLAEAIFT Fp X ) S W) = 25 S R 2 B e
BH S MR, GRS, L R esk . iR
Pk Kb . WK b MR I 7 A R 0 A X K D R
M5 2R T IR J5 21 AR X 07 . ) e A5 Se
FE R DX 50 ) Sk b v % ] 85 R (16~18 vs. 19~
20) FIHRAEAE I (11.5%~13.9% vs. 10.3% )U10 121416
FL X S, BB AT RIARAT G ARAS 1 JE W) —
2T Y 4 TR 5 R (17~21) TR 23k K L
(6.9%~12.5%) BIRVEHIEZ, Hik, XWRHE
ANREAE AN X BIRFE

Wul™ F2= R AENT R R B A X T
JEW) = 2 i HAA A B T AR B T 6 LR
e, (RER A BRI B, AR AR 45 R,
X P A 28 B X — AR U GIE T A ] (RIS . 25K
BT, PIIZEE A RENE RS X BIFAE

7 R AREDOT D\ A B SR B B e ) = 2R B
1545 5 RF HR 5 G A AL B 0 4 A 22 I 7E TR
FHORGEHARTRp RS T, FHEIAT
MRS RIF T o P, X PR S SR 7E A1
K 2 SR B N R HR op e = R R S R A
J7, B E/NTFIRARR 2 ARG RERI T
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14 BAAK N 95.9~240.3 mm %5 W) = £ 5 B T R
RN 1.6~4.7 mm, BRI RHRAR ) — 2P K
ALY 2.4 mm, ZSEREIR/DN, ANl TR
X4y

Peters'® TA A #8 BE — 2k 15 5 1 ) — 2k 7% 5 2
A — 4 Fl B A Al 2 A ) Y &7 B TR A B €, 255
H i 858 @20 4 M RRE AT U B, B T
R, WA A 2R A R RS B A X )
FRAE 5 I HARHRSE th o BE = 2635 839+ AN 2o
LR i R R v A O IR B RE S, TR AR R X
PO SR AL AR RIS IR 1 2 B T g
TRAA X B, DL FES R BRI 22
P BT RAFER, Hit Peters™ BIWS AT S,

Xt F Menon!"! 1A Ay 55 Bl 5 5 R4 BE — 28 % i
BIohmw) = 2 m Bk R ) 5 44 W gE, SE R B
b AR 5 B 2 286 22 T 4 ] 50T i AR O A TG HR A
figh Fr S ROV AT W S 22 AR Y, IAARBIESEXT 24 4
ALRCR AT SRR AR Y I RS Lh AT VR, X =
Pl 28 A AR F AL, AN BEAE S A 28 R) 19 X531 4
E o [ B AR 4l S Hp ol A 1 e ) — 4k 7 e MR
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Re-evaluation of the taxonomic status of three nominal species,
Cynoglossus abbreviatus, C. trigrammus and C. purpureomaculatus in
Cynoglossus (Pleuronectodei: Cynoglossidae)

KONG Xiaoyu ", LUO Hairong', THOMAS A. Munroe *

(1. Key Laboratory of Tropical Marine Bio-resources and Ecology, Guangdong Provincial Key Laboratory of Applied Marine Biology,
South China Sea Institute of Oceanology, Chinese Academy of Science, Guangzhou 510301, China;
2. National Systematics Laboratory, NMFS/NOAA, Smithsonian Institution,
Natural History Building , Washington, DC - MRC-153, USA)

Abstract: The morphological characteristics of some species of the genus Cynoglossus are highly similar, making
it difficult to identify and distinguish between species. For example, in the case of tongue soles with three com-
plete lateral lines on the eye side, C. abbreviatus (Gray, 1834), C. trigrammus (Glinther, 1862) and C. purpureo-
maculatus (Regan). There are three opinions on the validity and interspecies relationship of the three species: only
C. abbreviatus as a valid species; C. abbreviatus and C. trigrammus as a valid species, and C. purpureomaculatus
is a synonym of of C. trigrammus; all three species are valid species. In order to resolve this classification confu-
sion, the 28 morphological characteristics of the specimens from the original descriptions of three tongue soles,
type specimens measured in this study, and the specimens from the coast of mainland China were compared and
the CO | Barcoding were amplified. The results show that values of eight meristic, 16 proportional characters and
two descriptive features among the three species were consistent, containing and largely overlapping; only other
two descriptive features showed difference. One is the relative size of the snout length to the length of the upper
margin of the upper eye from the base of the dorsal fin, which in C. abbreviatus and C. purpureomaculatus is the
continuous values (slightly longer, equal or slightly shorter), while significantly longer in C. trigrammus.The other
difference is the coloration of the ocular-side body. For C. purpureomaculatus, the standard length is usually less
than 200 mm, and there are irregular dark-brown speckles spread over the entire body; the standard length of C.
abbreviatus is usually more than 250 mm, and the speckles disappear gradually with increasing of body length .
But the cloud-shaped dark-brown blotches sparsely over the area between posterior head to anterior 3/4 of the body
in C. trigrammus. The CO 1 genetic distances between C. abbreviatus and C. purpureomaculatus was 0.000-
0.002, suggesting the differences are intra-specific, while that between these former two species and C. trigram-
mus were 0.141-0.145, suggesting inter-specific differences. Based on the above morphological and molecular res-
ults, the conclusion of this study is C. abbreviatus and C. trigrammus were affirmed as a valid species, and C. pur-
pureomaculatus is a junior synonym of C. abbreviatus. The results of this study provide a scientific basis for the

correct classification of Pleuronectiformes.
Key words: Pleuronectiformes; Cynoglossidae; morphological character; validity; CO I barcoding
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