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Fig. 1 Liza affinis Giinther, 1861
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Fig. 2 Sampling sites in the present study
Figures in brackets denote the number of samples.
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[18]

1987 Senou “Liza carinata”

1

1 Dorsal midline keeled

2(3) 14.5%~18.4%,
22.1%~26.9%. ..o Liza affinis

2(3) Pectoral fin length 14.5%—18.4% of body length;
head length 22.1%-26.9% of body length............
................................................... Liza affinis
3(2) 19.8%~23.9%,
27.0%~31.3%
3(2) Pectoral fin length 19.8%-23.9% of body
length; head length 27.0%—-31.3% of body length
4(5) 79~96( 66.3~91.0 mm), 94~
109( 110.1~138.6 mm)......... Liza klunzingeri
4(5) Total gill rakers 79-96 (66.3—91.0 mm body
length), 94-109(110.1-138.6 mm body length)............
............................................ Liza klunzingeri
5(4) 69~82( 66.9~95.5 mm),
83~93( 106.0~124.1 mm)....... Liza carinata
5(4) Total gill rakers 69-82(66.3-91.0 mm body

length), 83—-93(106.0—124.1 mm body length)..........
................................................ Liza carinata

122 #EEFFHIE :

DNA, DNA
, 4°C
DNA COlI F1: 5'-TCAAC-

CAACCACAAAGACATTGGCAC-3'; R1: 5'-TA-
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1000 Bootstrap s
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Tab.1 Information of Liza affinis samples and sequencesin this study

species sampling site sampling time number sample number GenBank access no.
Jinmen China 2013 10  October, 2013 5 KU884213-KU884238
this study Ningde China 2014 10  October, 2014 5
Jinjiang China 2013 11  November, 2013 1-35 5
Xiamen China 2014 2 February 2014 5
Humen China 2014 5  May, 2015 5
Zhanjiang China 2014 11  November, 2014 5
Beibu Gulf China 2014 12 December, 2014 5
Liza affinis Vietnam KR261942
. KP199955
Zhoushan China 4
KP199989
Taiwan China JQ060448
Liza carinata Turkey KC500836
4 FN600159
JQ623947
KC500838
Liza klunzingeri India JX983357
3 JX983356
JX983355
Zhoushan China 5 KP200001
Liza haematocheilus JQ060478
R 35 COl GenBank
3 Liza affinis COI
/ , / 2 ; 3 Liza klunzingeri 4  Liza carinata
, / 2
/ Liza affinis Kimura (K2P)
, Liza carinata 0.04%, Liza afffinis K2P
2.2 COl F34# 0.08%, Liza carinata K2P
PCR s 35 0.18%, Liza klunzingeri K2P
COIl , GenBank COl 0.01% GenBank Liza afffinis
47 K2P 0.08% 3 K2P
, 4 3 11.86%~14.54% Liza afffinis Liza
NJ 4 carinata Liza klunzingeri K2P

R2 AMRINBIESHRREIEX L

Tab. 2 Comparison between the search table data and the data in the laboratory

species / pectoral fin length/body length / head length/body length
Liza carinata* 19.8%-23.9% 27.0%-31.3%
Liza affinis* 14.5%—18.4% 22.1%-26.9%
this study 15.0%—-18.3% 22.5%-25.1%
Dk 1.

—_

Note: *Samples are derived from Tab.
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Tab. 3 Genetic distances of COI within (on the diagonal) and among (below the diagonal) four species
species this study Liza carinata Liza klunzingeri Liza affinis Liza haematocheilus
this study 0.0004
Liza carinata 0.1306 0.0018
Liza klunzingeri 0.145 0.1186 0.0001
Liza affinis 0.0008 0.1311 0.1454 0.0008
Liza haematocheilus 0.0825 0.1583 0.1286 0.0822 0.003
8.22%~15.83%,
« 3 , ,
Liza affinis , Liza carinata 2 ,
100% DNA
3 itig
1987  Senou U8«
, Mugil carinata Liza cari-
) nata
; 1919 B 1922 B
Oshima Liza affinis Mugi lcarinata(Liza
[25]
Tautz 2002 DNA carinata) Giinther®® 1861 Liza affinis
(DNA taxonomy) Hebert 2%
11 13320
¢ ! (con Liza affinis Mugil carinata
DNA . .
’ (Liza carinata)(  4) Senou ¥
DNA ’
, DNA ) ) ’
2003  Hebert 7 DNA Lim ? L _
Iza affinis 1za carinata
COlI )
DNA [28]. / 5
Puckridge 22013 cor / Liza affinis
- Guo 22010 / s / R Senou ¥
DNA Liza affinis
[30] DNA DNA _— COlI
. Gao BV fits NJ ,
; , DNA )
, Liza affinis
3234 pNA

Liza affinis
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Fig. 3 The neighbor joining tree based on COI sequences
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Tab. 4 Description of Liza affinisin the internal researchesin China
reference  Latinname  dorsal fin anal fin pectoral fin pelvic fin lonsgci;l;gsinal l;(;\;vlgsf caudal fin  gill raker keel

[14] Lizacarinata  IV,1-8-9 1IL 9 16 -5 36-38 yes

[15] Liza carinata v, 1-8-9 1IIL 9 16 1-5 37-40 13 14 26-27+47-49 yes

[10] Mugil carinata 1V, -8 111, 9 16-17 -5 37-41 14 yes

[16] Liza carinata yes

v, -8 II1, 9 15-17 -5 35-41 11-13 14 25-28+46-49 yes
this study
DNA 1993(2): 43—47.]
, [7] Yang TY, Gao T X, Meng W, et al. Sequence analysis of
Liza affinis Liza carinata, COI gene fragment of three Mugilidae species[J]. Periodocal
Liza carinata of Ocean University of China, 2007, 37(Suppl II): 61—
66.[ s , , .3 M (60)

S& 3k [J]. , 2007,

[1] Song J K. A revision of three names in Chinese mugilid 37(Suppl ID: 61-66.]
fishes[J]. Chinese Journal of Zoology, 1982(2): 7—13.[ [8] Meng W, Gao T X, Song L, et al. [sozyme analysis and iden-

) . , tification of three Mugilidae species[J]. Periodocal of Ocean
1982(2): 7-13.] University of China, 2007, 37(Suppl): 181-184.[ s

[2] Jia X H, Zhang H, Jiang K Y. Seasonal changes of fish spe- > > fifs [J1.
cies composition and diversity in mudflat wetlands of Hang- , 2007, 37 ( ): 181-184.]
zhou Bay[J]. Chinese Journal of Applied Ecology, 2010, [91 Oshima M. Contributions to the of the fresh water fishes of
21(12): 3248-3254[ , , R the Island of Formosa[J]. Ann Carnegie Mus, 1919, 12: 169—

[J1. 328.
,2010, 21(12): 3248-3254.] [10] Institute of Zoology, Chinese Academy of Sciences; Institute

[31 LiJJ, Yang T B, Liu J F, et al. Population ecology of Ligo- of Oceanology, Chinese Academy of Sciences; Shanghai
phorus hamulosus on Liza carinata[J]. Marine Environ- Ocean University. Fishes of the South China Sea[M]. Beijing:
mental Science, 2009, 28(2): 131-134.[ , , Science Press, 1962: 759-766.[ ,

, . fif§ 1. ,
, 2009, 28(2): 131-134.] [M]. , 1962: 759-766.]

[4] Peng WF, Wang Y H, Yu S Z, et al. Two new record Tre- [11] Harda I. Freshwater fishes of Hainan Island[D]. Tokyo: Po-
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Hemiuridae)[J]. Journal of Xiamen University: Natural Science, Navy of Japan, 1943: 114.

2004, 43 (5): 729-739.] s R R [12] Mori T. Check list of the fishes of Korea[J]. Memoirs of the
fix ( , I Hyogo University of Agriculture, 1952, 1(3): 228.
, 2004, 43(5): 729-739.] [13] Kamohara T. A List of Fishes from Amami-Oshima and

[5] Huang L M, Zhang Y Z, Pan J J, et al. Food web of fish in Adjacent Regions, Kagoshima Prefecture, Japan[M]. Japan:
Xiamen eastern waters[J]. Journal of Oceanography in Tai- Biological Laboratory, Liberal Arts Faculty, Kochi University,
wan Strait, 2008, 27(1): 64-72. s s , 1957.

. [J1. , 2008, [14] Zhu Y D, Zhang C L, Cheng Q T. Fishes of East China
27(1): 64-72.] Sea[M]. Beijing: Science Press, 1963: 195-199.[ s

[6] Li W Q, Zheng W Y, Cai A G, et al. The study on the diet s . [M]. : , 1963:
ingestion, absorption and utilization of Liza carinatus(J]. 195-199.]
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- ;

Technology Publishing House, 1985: 482—495.[
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L atin name correction of Liza affinis from China

LIU Lu', GAO Tianxiang’, HAN Zhigiang®, LI Chunhou’, SUN Dianrong’, SONG Na'

1. Fisheries College, Ocean University of China, Qingdao 266003, China;
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3. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China

Abstract: The eastern keeled mullet (Liza affinis), which belongs to the Liza genus (Mugilidae, Mugilformes), is
an economically important coastal fish in China. For a long time in China, the eastern keeled mullet was consid-
ered to be Liza carinata, but many lines of research suggested that this was incorrect. To address this problem, we
analyzed L. affinis based on morphological characters and DNA barcoding, and compared it with other fishes in
the Liza genus. During October 2013 to December 2014, we collected samples from Chinese coastal waters, in-
cluding Ningde, Jinjiang, Xiamen, Jinmen, Humen, Zhanjiang, and the Beibu Gulf. The specimens included in this
study had the following morphological characteristics: pectoral fin length/body length ratio of 15.0%—-18.3% and
head length/body length ratio of 22.5%—25.1%, consistent with data reported by Senou (1987) for L. affinis
(14.5%—18.4% and 22.1%—26.9%, respectively), and different from those obtained for L. carinata (19.8%—-23.9%
and 27.0%-31.3%, respectively). A partial sequence of the mitochondrial cytochrome oxidase subunit I (COI)
gene was used in a phylogenetic analysis. The net genetic distance between L. affinis and L. carinata recorded at
GenBank is 13.11%. A neighbor-joining tree showed that our samples clustered with L. affinis from GenBank with
a genetic distance of 0.08%. However, the genetic distance between our samples and L. carinata was 13.06%,
greater than the threshold for species delimitation. The phylogenetic analysis strongly supported the validity of L.
affinis in China at the genetic level. As a result, we propose that the eastern keeled mullet is L. affinis and we
question whether L. carinata really exists in Chinese coastal waters. Although the task of identifying and describ-
ing new species is ultimately achieved through comprehensive taxonomic work, DNA barcodes can significantly
facilitate this process. The conventional taxonomic workflow, which usually requires the collection of morpho-
logical and ecological data, can vary for different taxonomic assemblages (i.e., taxonomic identification of birds
and fish require different methods and skills), whereas analysis can be applied in a more or less standardized way
across large domains (i.e., all animal taxa). As a result, the identification and description of fish species should
combine conventional taxonomic methods such as morphological analysis with molecular identification techniques
such as DNA barcoding. Japanese and Chinese ichthyologists have traditionally used the name Mugil carinatus or
L. carinata for a mugilid fish with a keel on its back that is commonly found in these regions, ever since Oshima
erroneously identified L. affinis (Mugil affinis Glinther, 1861) as M. carinatus. M. affinis was described by Giin-
ther (1861) on the basis of a specimen from Amoy, China. Although his description is detailed, he did not describe
a keel on its back. Recently, Song reviewed the Chinese mugilids and used the name affinis for Osteomugil
ophuyseni (Bleeker, 1859) (Mugil cunnesius Valenciennes, 1836). We think this may explain why L. affinis was
mistakenly called L. carinata for so long. The origin, evolution, patterns of speciation, and unique features of ge-
nome divergence among the lineages of this species are topics for further research.

Key words: Liza affinis; morphology; genetics; Latin name
Corresponding author: SONG Na. E-mail: songna624@163.com



