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B #E REEPY BRI BFaY AEm’
(I FABBRAERAEE 1 201306, 2. ol MRIPEL T HFE R T SCR s LR ATl Ve
ARSI ARSI KIS W 2660715 3. T EERRE SRR MR
G RS SR EERE S 2660715 4 BEFREBRIEETGT K 26607

WE HETAEZEYEHERREN 23 REELAE RN TR, FRABASFEME K
DNA e ZAWE [ TERE(CO [ )HEAM Tk, TEEFHHEFNT & LIHATT 247
HRET, 2 BRRAETHERATEER, i, B%. B8, Weg. wilegf. Lk/ikk.
kk/ipk. RIAR/RE, RE/AKE, BTHLAMTANE%, HbP 4 BERAREKEZVNLER
B, S RARBEECANIEL, BRI FEISEACLEY, SHRRBEFEAENIL, 9 &
ELBRAEMNEABEREEREeaE, BEE2e, REXHNA 1 A5, 4 REKRELER, BF
PAT@EL, HeE, R, BHERMENGKEC; 7 1 RBRETHRERAS, HETHIUFF2,
kMEEHEARNTE A E/DER, BB, BmED, FEEHHMEE 6-7 MFEHK
Bo COl it ARG R, 22 BRasUiF & 2 A Bk % 5% 4 0.002-0.003, 5 L0
FaWREEEN0.134, S5HMMARWBRKWTE, @EMF &, LR TEENREEBRL,

# 0.057-0.067,
P35

hESES Q938.08 THEFRIZED A

Wi ¥ 0.2 J& T i 5 £f1 24X (Osteichthyes) . i H
(Scorpaeniformes) . Jifi ¥} (Liparidae), HFPZEEHR F
&, 45 31 NE, 350 43FF(Orr, 2004; Chernova et al,
2004; Balushkin, 2012), 2GRS )72, MR
S5 Hb , DA [H]H7 22 M R IK T 5 (Chernova et al, 2004,
Fujii et al, 2010), FEA TR BREFELK
W b3, R P KR L TR R IR K X TR A
O3, B 22 N R R (Stein et al, 2001), M
K1 H IR £ & T /E W) Ifi 7 44 J& (Careproctus) . Wi+
1 J& (Liparis) . flIWi -+ & (Paraliparis) 192 i 1 i1 &
(Psednos)% @ Ahzs, ZEFRENIFaRE 2 & 7 Fh
(Kido, 1985; JHPCZE4E, 1987; XIFi%E 1987; Chernova
etal, 2004), HrhEEiEA 18 S, GIE480+
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BEIIEEE TR, 1996; #E2£4%, 2010; Jin et al, 2010;
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1991; JAREMSSE, 2012; HAFHIRE, 2014), FhEELEH
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1987). L, ABIFE Ik T il i A5 PR s i AR AE
B SR I T AR, Xof AT HOR AT R A
E, N HAFREHESEA TR . RN, 258 20808 DNA
MO RAE T WM (CO 1), X HF2EIE vt
TR, B BN 5 f0 e A AR e T e S il 26
{56108

1 MRIERE
1.1 HmER

ARHIFFE BIRE Sl R 2011 A 35 965 185 300 1] SR HL Y A
& SR, Ik 23 (458 S1-S23),
Ho 12 B AT, 11 BRI, 25
T FUEE bR IR KSR 70-295 mm,

1.2 SWAE

121 BAEFHIE 2 2% Wi A A RS
(RFFREE, 1955), iR ECRITMEE, 1963), F
KRG RKESE, 1987), iLTaidk. f
KPS, 1987) X Wi FH bR AR T AR 5
TOSRTT0E | Mot | EEE . REE . W) EREMEH, W
AR R IRE . kKK Wk IRERE, IR
HARFIL ST

1.2.2 #AEFIE K bR B /48 0 72 B BRI
fFEA ) DNA, 8% CO T FERAE R T4 2 1 Bz
FP, 28 Co L MEI it =R Ward 45(2005),
M LA T AR, 5197510 F1 FIRIGE 1),

®1 XBHAASIMEERT

Primer sequences used for the PCR analysis
3197791
Nucleotide sequence(5'-3")
F1 TCAACCAACCACAAAGACATTGGCAC
R1 TAGACTTCTGGGTGGCCAAAGAATCA

Tab.1
5194k

Primers

PCR JZJWAARZ A 25 pl: 10xZE M 2.5 ul;2.5 mmol/L
dNTPs 2 pl; 10 pmol/L 5[#) F1 F1 R1 4 0.5 ul; Taq
DNA ®47F 0.125 U, i DNA #5750 ng, FHTH
3 PCR 27 : S3°CiRk 8 IMEH; 54 CiRAk 8 4~
a5 55°CiR A 16 MEH . ¥ PCR =PATIF,
)R /i R 22 R
1.2.3 ArEE#EEH S A M GenBank FEPIET
FMi Rt 17 FOGFfA CO 1 FFIGER 2),

FIr A5 25 5 A NCBI A9 Blast T H(http:/www.
ncbi.nlm.nih.gov/blast/blast.cgi)FEAT ARG R , #fiIA
FE ARSI B R B . FIA ClustalW2 144t

k2 1UTHIF&EECO F3
Tab.2 The CO sequences of 17 Liparidae species
o BT 34 SIS
Species Scientific name Reference
sequences
il ES [ i} L. tanakae JF952785
BE 10 L. callyodon HQ712548
AR Z T L. tunicatus HM421759
110 L. gibbus HM421753
FWiF£a L. pulchellus FI164725
IR+ L. dennyi FI164720
9 [R5 11 L. florae GU440375
G K W14 L. fucensis GU440376
i ! L. mucosus EU403074
LN TR ] L. fabricii HQ712550
P S £ L. chefuensis JQ738424
ZILYL ] e Rhinoliparis barbulifer ~ GU440505
e ST Careproctus cypselurus  FJ164439
ME AL+ fa Nectoliparis pelagicus ~ FJ164906
(53] e 1) 0 - a1 Paraliparis pectoralis ~ FJ164977
EEMEMI T Elassodiscus caudatus  FJ164562
HEEE MM T-16  Careproctus rastrinus  JF952697

WIS FF M GenBank 2R AH G T 41 4T HE
JP, JFLF TRIE, Z2BRiAZITS]. H MEGA 4.0
VI H ORI LAY, . ol PRI i) 358 A% BB 25 ol ] 1)
S 1558 A% B B ] Kimura XS B0RE R HE1 7480

2 GRS
2.1 TEFHIE

I £ b AR g R AR A o] s ROk, anTy
g REE . EE . MiE . WTE R, SRR Sk
Komwpt | IRMEIRG/MRAE . R ARKSE, f 22 BIRT
MBI (£ 3), Hop 5 BAREE 5 AN BELL,
AR SR AFAE TR 25T, Sk B R iR A WAt A 90
SU(E 1a), 4 RARA IR 5500 W BB R BE(E 1),
9 BRI s AR LA 4 (o uk 5 B (A A, g
o, REEILIA 1| ABL(E lc, ), 4 BIAFLMEM,
HAEYITaNL, 1568, FBig | 568 KR 6§ AR S Ik
B 1d); 71 RE TR a, HE AL
WEA RNARERN AN, BEE . JGimEMN,
WEEILI PN A 6-7 MEENBTLEGEE 3, B 1.
HRT, I 0 A2 A AN SO 1108 32 0 AR RIS
(1R - e B A AR 3 R (0 R AIE 15 SCHR B8R S i) 22
WA, FH ELA [R) AR AR AN [ 9 dai 4 0 1 2.4 e Ak £
FRIE A TR, 22 FU8, 3R nr Hom el &1k



%53

Y VESE: B P T AR R A 21

R D2 R ORAFERE, 1955, KRITHAE, 1963,
KR, 1987; XIRAEELE, 1987)  WNAN LU T 1) B
SOEAFPIATCEh  S0E & 22 A0k, JF HAR K
PRI PR LS4 o A —BER PORRIAS A i i £,
T i PRt BRAR L 2 A1) A B A 6 B B 2 PR 2 A R [
2290 A F (5 #9730, 20127 FROHE, 2012), # i 20
LU f0 B XA €8 B AR R AL S0 72 S5 mT e 5 LR
Bl | B R SRR 1) & B R O, (R
BEHE— L WEGTIESE . FEPR A T R B, A0SO £ T] g
WAFAEAE O RE O, DB RN SR 4 B 3% B 3 i
WK, BETOJS 1-2 h, 568 KAFEESLERAR i (o,
HARNE @, AN, TS T g4 b(El 1b).
TEZS (B 1) RITEZS e(IE 1e) 53515 BESUIE - f0 71 o5 2
Wi f0 () PR LR AE A3 AT, P RE S B BUR A L FE A
FRA

22 BEFSMERMEEEEESSN

CO T 4057 5 e A7 R i) FH T S5 Wy Fb iy 25 51
AR B4R RENA TR T (£ P,
2009), FEIEAZFRIESE R 55 B 7 M S A1

B W fE i PR R AR (a—f 23531 AN R R SRR AE B 0 1~ 144K

Body characteristics of Liparidae specimens(a—f individuals represent Liparidae specimens with

Fig.1

SRS TR C) Iz i FH OB 45, 2010), 2245
(201438 1 X4 H 48 W I8 £ 28 AR AR 1 TR S RRAE K¢
Rk CO T M A BEp I BImFaT , K B 8 hnAs
hy A RV R R S S R b [ B, sk A %
(2014)iz 1 CO T X DNA FEHIbRic v 36 F 75 5 R v
I8V Y ) 4 Y AN ) R T A 2 S R AT
SR, RIVERIK VRS TR 6E)E , % Dipturus
chilensis HHA R4 . ARWFFER A ClustalW2 X i1
FARANY 23 4~ CO 1 #4r P FIM 17 B K KW
B co 1 AP F AT RIS, MR8 [FE)T
H1, KN 650-652 bp. FIFH MEGA 4.0, FrfikeAR
HEAGIF] 3 A PAAERL. ST, S3. S4. S9. S20. S22
PRI T, S5-S8. S10-S19. S21 NHfHAIT, S2
Sy BRI, Ferb B R T T S5 B 0 T 25 S K
ST CO T BN BT IRALAN, 4 FRsEERY & it
FeBAH T (B 2)0 G & B ik (17.8%, 18.1%), A+T )
T (52.9%, 55.4%) 5 T G+C F1(47.1%,44.6%).
Wi F fo Bl 408 L & = LB o A 23.1%, T
31.4%, C:27.7%, G:17.8%.,
SEETEASFRHE, AR E B AL T RIAEAS S2 H

P

different body surface characteristics)

1) Sy 3. DRRE SR R A BRI L ST, A R A T A 2 A S, 2012, 1-8
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:(5) W N8iF44 Liparis tanakae ﬂQfEhah‘, g&%ﬁ’ WK ZE. Higtaak. e, ﬂ—%'ﬁﬂhﬁﬁ“,
% 35: MSiF4 Liparis chefuensis 1963, 491-505
gw. XIS, Zakh. TR 2 Kik: ILTRERAR
E o] kL, 1987, 409-414
S 1s ZEPH, BRAHE, SRR, 45 KEEE EIEEEE (Sillago) f 2
ﬁ 101 20 s Fh—rh [ (Sillago sinica Gao and Xue, 2011). i
> HEVEAR, 2014, 33(4): 546-552
s 1 ¢ & e, 4t WOPRE. HO RSN SO T R £ D e
BH R Nucleotide T AR, KPR, 2011, 35(8): 1199-1207
T, PR, HBOW. Hi kA R s Bl
B2 WEiTF 5 maii T co T BE BB g%%?i‘)k, EEHE w, . A AR Y. duel: Bl
e o H AL, 1955, 266272
MAF BRI,

Fig.2 Nucleotide composition of partial sequences of CO |
gene of L. tanakae and L. chefuensis

MR, BIA RSO0 B T R BAfE R T
B0 sk M S0 F B S A fR R A e D i 2 5
Herbert 55(2003)il L% sh4 5 11 A~3h#1 189 13320 4>
YR TN , 4K 2 H0R N BHE BE BT 0.020,
KEHLT 0.010, A5 KH MEGA 4.0, T
Kimura—2-parameter 115 16 Fi R} 2 (1) Fh A
FFpIa AL HE B . BAEAY T, PAGERL 11, 4000 1a
(JF952785) ¥ 14 1] fiY 38 £ 25 4 0.002-0.003, FE/N T
0.020(Hebert et al, 2003), HPFfEm 1 | BafEA0 11 1y
R NS £ W1 £ P ) [R5 4 1 A 0.002—
0.164, V35 0.108, /NFRHNFHBAEIEE . S
TR R N AL RE SN 0.002-0.003, 5 R L i+
s PRy 0.134(FR 4), SIS Ffa . 412
Wit . SGEIF B2l 0.057-0.067, LR
BN, 0.214,

ABFFE, WEi+ /N (100-200 mm) AR
FEEZPAEE, 5E800 76 B8O, H
CO T % iE ¥ AN EUIR T, 3 H A0SO T f.358 70 hr
AR R A] HOR AT IR AR 5 D7 s SCHER P 25 5, X
5 A SR A A 2 38 AR B A0 28K R A BE 1Y
WA K, T B 5T.

BT : o B KA B R S K S B ST AR
B RS T 5T L8, R E R

& % X M

Frhig, SRS, BRORE, S5 MR LS e co 1 &
3. M 5T, 2009, 40(5): 608-614

FRUME. A S A SRR A o R R TR LRI
KEF2EAR, 2012, 21(5): 737742

WK ZE, AR, hEAERERER. bat: BE L,
1987, 483-487

SKEH, XE, kM, & BT CO T B MY vE R R PE
GG DNA SIEISE . KA Y-k, 2014, 38(6):
1161-1167

BROCNI. B it e b A= 2527 bt WEVE AL, 1991,
383-386

Mhok, S550E, AN, 4. BOEAsOii1 amiERE p AR
FRAsfk. AEAS2EAR, 2013, 33(19): 6227-6235

JAREMG, &R, BER, % BRI RSO T A R
SFRRE RGO =T AR, AEARR, 2012, 32(17):
5550-5561

AFW, Mrzde, JEMS, 5. S0 ma il g o o 5 4k
YRR AR PR AL, bRl EE, 2014, 35(3): 1-8

MIBOS, BRstss, ®OTHE, 55, ZET4ekifk Cco T ZEF Y DNA
SIUILEA B fa B} (Sciaenidae) S R G002 b B N . 1
51, 2010, 41(2): 223-232

ZUR. WL v S YRR, K™
Rl 1996, 3(3): 8-15

BEAE, IREERE, WORA, SF. JLETEANSUn T ik g A A W)
5T, R EK PR, 2010, 17(5): 1066-1074

Balushkin AV. Volodichthys gen. nov. new species of the
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(B3 TIEK)

Analysis of Liparidae Species in Central and Southern Yellow Sea

YANG Tao'*?, SHAN Xiujuan>*”, CHEN Yunlong®**, DAI Fangqun®*, ZHOU Zhipeng®

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306; 2. Key Laboratory of Sustainable Development of
Marine Fisheries, Ministry of Agriculture; Shandong Provincial Key Laboratory of Fishery Resources and Ecological Environment,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 3. Function Laboratory for
Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for Marine Science and Technology,
QingDao 266071; 4. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071)

Abstract To identify snailfish specimens collected in the central and southern Yellow Sea, both
morphology method and cytochrome oxidase subunit gene I analysis were conducted in this paper. The
results showed that 22 specimens were Liparis tanakae according to meristic and measurable
characteristics, including the fin ray number of pectoral fin, anal fin, dorsal fin, caudal fin, the number of
pyloric caecum, the ratios of head length/body length, body depth/body length, head length/snout length,
interorbital space/eye diameter etc. In all L. tanakae specimens, 4 specimens were covered with obvious
brown transverse spots. Five specimens had irregular spots, white radiation lines in ocular region, obvious
longitudinal grain in the head and caudal fin. Nine specimens had the brown or black brown fine spots on
the head and body side, one white patch in the base of caudal fin, and black anal fin. Another 4 specimens
had reddish-brown with longitudinal striate, the fin membrane edge of dorsal fin, anal fin, pectoral fin,
and caudal fin. There was one specimen belonged to Liparis chefuensis that had the irregular white spots
in the head and body back, long caudal fin, the round convex at its back end, 6—7 dense spots in the two
sides of the base of dorsal fin. These results were supported by the cytochrome oxidase subunit gene |

analysis. The genetic distance between 22 L. tanakae specimens were 0.002—0.003, and the genetic
distance between L. tanakae and L. chefuensis was 0.134. The genetic distance between L. tanakae and
the other species, for example L. dennyi, L. gibbus, L. fucensis were 0.057-0.067. These findings
indicated that Liparidae species in the Yellow Sea were mainly composed of L. tanakae.

Key words Liparidae species; Morphological characteristics; Cytochrome oxidase subunit gene I ;
Central and southern Yellow Sea
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