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Homie®

EREE
IV

MR 2 MR

266071;
266000)

A U BN B e A 1 R A RO A R R E DB R, AT AR A F T A

DNA 4 WA AN ZNFA TR T 2 K5 e, ERMNBIER E e L ERELRERERR
HE 10 B, BAFHEERT TATHERM AT EWRMHFREH#TTELN, FETEH
SCHRAE K LB, A0 5 # A A ok K OR] 4T % # [Acanthogobius elongatus (Fang, 1942)]. 3l 7 7k B
& DNA &8 7] 10 4, 7 GenBank 348 E AT M xt, 44 B ARy 8 fir k& X
DNA 4 AT N, MBRGHMKR, P HEFRNH LR, LA, EREFR, “ER”
) DNA 44 5 B 403 oy K AR 47 08 & 7 7] B o B W AR UM, — % Wk 1k B8 B 0 A 9 2= 2 AT

ERFLAME, “ERERERITRERN — 3, HFHRR"ER N KBTI EE,

KA R E

FOTsE R7EH TR ER, HIRTT HAEBRMB B 0A, AT % £ i b i kA K8 DR AR K
TR AL, AR R £ 8RN B &R S A, IF o BRON B i b R oy 9 ok it W B 3

o o SR R
KA

FESHKS S9324  LEkFRIREAD A

M TR rpg . INARE SR, E
FATEIETS , WENKEAE S i, HREY R, 22
FhATEIREIE . B MEBHNEREG T, BWRERE
R FA TR L ge it (G £, 1992; R
45, 2004; FhELAE, 2005), MER RIS AT LRI A B 2
— AL 130 km?, (5 5 S ARG 1/4 LIE (il
AT LEIAZE, 1993, FRLEDPAE, 1997),
EARMAS ARG T A EEESSETEMEEKINE,

“BERT; RME; AEitE N DNA KR, ik

KRR AT 2 &

XEHS  2095-9869(2025)04-0059-08

2013; ZEIRUUBSE, 2020). SR, UTAESK, H T
Bili ISR A0 T T R TG SR, R T i
T RSN, 3 A ) 22 e 2 KU A T i gl
(IR, 2013; ZM55F, 2020; 47EE4E, 2018). HAT,

A IV A= ) Z2 R BB 9 3 AR 4t 19X 9 2 o) i
T R IX A L A ) S R R S A T A A
(TRTEFESF, 2010, 2013; W9 254 2012; RS, 2014,
KRR, 2017, FPELAE, 2019), A OCHMERR A Tl 1)

* E IR = B AR R (CARS-47-G31) . T 5 T BHB 2 R /R 15 & 101 (24-1-8-xdny-3-nsh) Al H ] 7K 7= b 2200 57 B 750
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o BRI B = o PRI, iR A7 e s oM s v s vl
YRR A TAE, DU NS A= ) Z AP
PEAUERL AR

I R ST M T M U 11— N R A 2R AR
Fr, MIAT S50 A b Az ol 4 455 x5 4
BEFRAE B P75 < PU /N7 2 — o e Rh A AF AL AR R 2 A
BOEH T E ST, /NG R, 2017).
Xof JSG M ¥ A e A A A5 TR A B, i K Lk
KRBEIATRF AR 3 2L 5, AL — BE Rt Sk 4 1
AN FC 28T 52 40 (B e 45, 2017), B FC 40
IR p& 81 [ Acentrogobius pflaumii (Bleeker, 1853)]f1 [ Fh
S (IURRSE, 2008) o Jie P T Vi 52 e B X I R ) 4
5 22 R F 5 B4 R B R S i ELAi 11, X Rh AT X 2
— 0 AR A A AT o EEAE TR T RHMERY 3—5 A, R
i B R B PR IR B0 T LRI T, e 3 ) I A i £
Tl ) B 3] 5 A o X 3 e Ak 5 M 1 2l R G T
o/ T e 7 I 7 (T < e e R BN = R 1 B A 5 W
AR, “IE RA9 5= R4 N, DB S EE
2 Lok, CRUCMBONIE A S £ BRI UL, BN
T Ut RO I R il LA O M AR I B R
HAE = oL gt . MU, FEMb /KR F A S 38
TRURRIX S8, AT RBAA AR BE S5 1 O . PRIk, A bt
TEXT I R 3T BB Fp A e (AT 4R T, X SR
2EPEAG RIS

2022 4F 4 B FE % A Tl E D R AT R SRR T
ARHFFE T Tl R B R A S8 TAE . i
Fli b 5 ol Rl R AR T ], I T AR A
TN SE AR A 0, WA 9 A i BRI B L Y X
BAATREE, RBCT HARFAITERFEAR . 2045 HER
RI, Z AP JE IR P2 AR Gobiidae), ST H {4 i

FIEK S AN ARAE 5 M ¥ B AT 1 S U R A R
TR B4R, 2012, #iARAESE, 2013; XIoo3C, 2013,
R, 2019), AW IEEETTEF DNA
KIS ARG A, IR, R PR 4, il
SRR TE JE M VS S5 20 AT o WIS Sk T N T
WLt RN, IR M M T AR ) 22 R O
Wl GEIR SRR 1 SRR R S

1 #RERFE
1.1 SEIgHE

2023 4 4 F, TRMEICRMEG, 75 i R
AR, TR 10 2
TR R AR I 5 £7 & (Acanthogobius) A E K,
HIERA 2R 8, JEEMm ; Skoi kK, B-Fm; Hrh
K, Hifr, R, JRIKE; FiEE2 4, MO, F—
FEER 7~9 BERK, T FEER 1 BER, 10~22 BEZ%;
Mg, JoliF B g 5k SF R AR S R AR, W1
JA T o IO B B R (LT FR S5, 2008) 6

M GenBank (http://www.ncbi.nlm.nih.gov/genbank/)
Firp E L AEY DNA FIEME B & (http://www.
fishery-barcode.cn) T 2RI IF AR 6 ~¥FhEY DNA
BT AL 9 2%, FFRIEIT S LB it R R Gk
BXREWE, FR, TE5 LR FERMEN SR
A5 R 7§ £8.(Gymnogobius macrognathos) Fl 35U
7R 8 #(Tridentiger bifasciatus)i) DNA 451 551
YERAMEGR 1),

1.2 I FHE

121 ®EFoh  EERIECPEZMYE- A

x1 AHARFAERREFIIER

Tab.1

Samples and sequences information used in this study

Frs IS =R AT R Ik s Z7% 30k
No. Species Number of samples Specimen No./GenBank Access No. Reference
1 R 10 H1~H10 PRI
“Hao Gen” fish This study
2 i I W P A 2 AF391381, KY275348 Thacker, 2003;
Acanthogobius flavimanus Wang et al, 2018
3 o B2 | FE 2 AY486321, MK253669 Kim et al, 2004;
Acanthogobius hasta Zhang et al, 2019
4 KUEORERz 1 JX679021 Jeon et al, 2012
Acanthogobius elongatus
5 FLfaliFE f 2 Ysfri-F5500~Ysfri-FS501 sl A4 DNA 4B 15

Acanthogobius lactipes

B4 Chinese Fishery DNA
Barcoding System
(www.fishery-barcode.cn)
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ZxR1
FF5 Ui S LT Ey R G5 /P 5 S5 Z:7% SCHR
No. Species Number of samples Specimen No./GenBank Access No. Reference
6 FRHIARE MG 1 JX679024 Jeon et al, 2012
Acanthogobius luridus
7 BEEEINRE 1 MT258987 Zheng et al, 2020
Acanthogobius stigmothonus
8 LRI T E £ 1 LC381672 Henmi et al, 2018
Gymnogobius macrognathos
9 WHgEIFE 1 1X679061 Jeon et al, 2012

Tridentiger bifasciatus

-8 B (F) EFEAEH ) X 10 B R R HIE
DFRESEAT ARG A, I 0025 % WP ((H DRk 55,
2008), PEMUEEE | S G5 EE SR AR D) B | R
Gk T EERTEEECE T TRCMERR,, R RE. kK
Wi BRAR . MRMEIEE . ARt . R Am o5 nl R Xt
SR i A T R S AT o FR AT PR A I
WA DL 1, Herpr, AR DI DL SE Rl B ks, R
EEIFPRE . FEHLZE O B B A (FE a5 . H4
FIHS), | H Micro-CT WEL B B8 R hl I BB HEB 5L,

ABC D E F G
777, S
\ H’H/’”“L e I
I / ,,> —— J —\.—;') ,//\ ’
B S

BTl Ry A] R R
The schematic diagram of morphologic
measurement of “Hao Gen” fish

AG: &K; AF: #K; HI: &&; AD: ki;
AB: WK BC: HRf2; EF: EIK: JK: B,
AG: Total length; AF: Body length; HI: Body depth;
AD: Head length; AB: Snout length; BC: Eye diameter;
EF: Caudal peduncle length; JK: Caudal peduncle height.

Fig.1

1.22 DNA #RL5 55 32 HURE i BB SR 4212
100 mg, fifi F3E R 241 DNA 2B & AR A LR
HRRAFDEEBUER S DNA, kA CO 73K
JBtEN DNA £JE4)F 5 (Jeon et al, 2012), R 4l
Rt Jg 2% FF 4, Fl | Primer Premier 5.0 #X{4-1% 11
sl®, & N uE sl Wy 8 4 5 A CH-FL:
5'-GTGGCAATTACACGTTGATT-3', CH-R1: 5-ATGG
CCATCATTGCTCAAAC-3', PCR K% (25 uL): Taq fif
0.25 puL, DNA &g 1 pL, EFHFSI¥I(5 pmol/L)4%%
1 uL, dNTP 2 pL, 10xPCR buffer 2.5 pL, ZE 7K
17.25 uL, PCR %51 94 CHiZEM: 5 min; 94 ‘CAS

45's, 52 CiBk 45 s, 72 CHEff 45 s, FHFF 351K
IJ5, 72 CHEfH 10 min, § 447128 1% BRI HBERL
HL KA (U=5 V/em)BiIAJG , (1T miS G A R
28 AT R Y

123 &Aoo {#if] DNASTAR #{}-£3(DNASTAR
Inc., &)X PP AR1G P 91 647 4 4 AN A IE 5 ]
BLAST £ GenBank (http://www.ncbi.nlh.gov/BLAST/)
AT E S AR LEXT 23087 . 7E GenBank i 2 Al
H ElL AR ) DNA SIERSE BT 6 T8 20k 2 A
JPo R Be (R DIEAT BT, i) MEGA X PR3
T ve R 15 i) B FEAR A Jukes-Cantor, >R & KIS
5 (maximum likelihood, ML)¥J 2 R 45 ¢ &0, Jf3ET
Kimura 2-parameter (K2P) B8R G E R, S0
DNA FIB Y Fh %€ .

2 HER5H5H

21 EEEFLES

D ELARTS 10 R B RE S TE A 22 AE , (K5
FEl ok 24.1~61.0 mm, [R]HsFE 55 T 3B 206 i (4 A 08 T
MRS s HIGEM) . HAGE /R AR 2R 1(E 2)F1
Micro-CT FE(FES 45 . H4 1 HS)(F 3). & /e
CHES Y E - A - 698 B ()-SR RAarH ) +
(YN P £ JR A R R T AT (TRIXFR SE, 2008) F &
SRR, AR S AT A LR E AR E A K AR
I 4TF j& £11 (Acanthogobius elongatus): Sk EE Jofi
IEETTEEEL 1~3; SF T AFEEE 1 BB, 12 655k, EEE
Ho1 68, 11~12 4% RBHERTLKE,

ARG HE— 2K 7 A AT BRSO 7 4l
Al PR A S DT Rl SR T LR T (R 2), AL
U R T B TR R 38 5 Sk S PR AR
W R AR A ErTEMR T, Bk AR
PR 8 3 — LU AL 58 4 A 7 K AR S R 8 1) SC kI SRV
RPN, (A B34 S5 R AR 52 f 3 R 23 (TR IUER
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woooor B % 3 R 46 %

45 2008; B4, 1985), 48 I, AWFOK

FE AR AR R g A
2.2 DNA £HBoHTESMFHERE

FEm A %

IRECT 456 10 BBl R FE 5 A9 DNA SB35,

A [ R P A E R, B ARR AN EEUK BE 542 bp HITF
YIRS g b, AEBRE S CO TP HI3E X 6 A Hfs
A HorbRES H1. H3. H4. H6 F1 H10 53 55%
JF31 1X679021 584 —%, FIAL 1 ABEAL, HAEE
&b H2. HS. H7. HS 1 H9 /¥4 544 i b 7 1

K 2

i R S (H1 R0 HA)H &

Fig.2 Lateral views of the “Hao Gen” fish specimens (H1 and H4)

K3
Fig.3 Micro-CT images of lateral views of “Hao Gen” fish specimens (H4 and HS)

x2

i, [ RE S (H4 F1HS) AL CT iR &

“iE R 5K MR ERE & B S FHE L3

Tab.2 Comparison of morphological characteristics of “Hao Gen” fish with Acanthogobius elongatus

AL
Morphological characteristics

“m% E”
“Hao Gen” fish

AR IR R [ C BTN

KR P KR ART o D 5,

Acanthogobius elongate )
[misspelling of Acanthogobius 008)]
elongatus “Aboma elongata sp. nov.”
(shibukaWa et al’ 2013)] aCCepted as AC&nthOgObl us
elongata (Wu et al, 2008)

AHF5E This study LI FR5E, 2008 {55 4, 1985
T #E 580 Spine and ray numbers of dorsal fin VI, 1-12 VI~VII, 1-12~13 VI, 1-12~14
I B 158 240 Spine and ray numbers of anal fin I-11~12 I-11 [-12~13
i #5 f& 25 5 Pectoral fin ray numbers 19~20 19~20 19
Y\ Longitudinal scales 34~38 34~38 34~36
1# 51 % Rows of scales 9 9~11 9~10
T EETI % Scales before dorsal fin 0~3 0~3 —
B HEE Vertebrae numbers 32 32
&K /1 & Body length/body depth 6.4~7.5 6.1~6.3(%), 7.5~7.7(3) 6.3~6.4(%), 7.4~7.8(3)
/3L K Body length/head length 3.9~4.7 4.3~4.7 4.3~4.7
3k K /WK Head length/snout length 3.1~4.1 3.2~3.5 3.3~3.6
3K /iR 4% Head length/eye diameter 5.2~6.1 5.5~6.0 5.6~6.1
3K /HR [8] ¥ Head length/interorbital space 6.1~6.8 5.9~6.5 6.1~6.7
?&fﬁii[ﬁiﬁﬁc’_lje length/ Caudal peduncle height 20~2.7 21~24 2323
W)+ /R 4% Snout length/eye diameter 1.3~1.9 1.4~1.6 1.5~1.7
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PR N TR AR Y 51 A% 2 GenBank $4
5 PQ407566~PQ407571,

BLAST AHBIPE FXF 73 7 45 2R s, 2R <k
K"DNA ZKIEMF51#4 5 GenBank 450 F 58 1
K % Fh (Acanthogobius sp. 'elongata!)[ T A & & SCHkiE
S H S B A K AR R B2 £ (Acanthogobius el ongatus)
(Jeon et al, 2012; Shibukawa et al, 2013)] 551+
P, FLEE YT T 99%, $E7m B A A i vl gy
Ry AR IR A

FFRE S A R B AT 6 il AR 5% f IR 58 fA
JE) IR 7 50 (5 B0 3G 2 FpAMEE) DLt RABISR T4 2t
ARG KR LR (K 4), 2uf<aE RIS K
PRI P& 8 23R Ry — A B R 1Y 43 32, A AR TR 5 T
Kimura-2-parameter 15 %1 55 (1) 35t 1% BE 2 fe K ALK
0.6%, MR 25K (Hebert et al, 2003), 6 FhfiliF
P A TE R G h 8 ELAA BT () 4332, AH R RR I A] 3R
N—DHRRE, FIRGR SRR AT R R R 2
O IR il S R A AR R £

H5
54| H1, H3, H4, H6, H10, JX679021
o [H7 KRR RS
100 02 Acanthogobius elongatus
H9
32 H8
TX679024 | EiHF 4 Acanthogobius turidus
52 100 | AF391381 g IR
90 KY275348 | Acanthogobius flavimanus
54

65

0.05

MT258987 | BE#EHINF B4 Acanthogobius stigmothonus

100 ( AY486321 } F RN
MK253669 | Acanthogobius hasta

100 | Ysfri-F5500 TR
Ysfri-F5501 | Acanthogobius lactipes
LC381672 | A ZUFE Gymnogobius macrognathos
TX679061 | WAFGRKFf4a Tridentiger bifasciatus

Kl 4 JET DNA ZIBIFFIMEE) 6 MR g ) ML RS
Fig.4 Phylogenetic tree constructed by the maximum likelihood (ML) method using
DNA barcoding sequences of 6 Acanthogobius species

03 FRCT 09 1000 YE AR Hr AR 2 A R AE

Bootstrap values from 1 000 replicates are shown at the nodes.

3 it

DUES2 8RR DNA S0EM)7 50 ks, At
K FE P VS I U R A i R S Ol K AR I R £
[Acanthogobius elongatus (Fang, 1942)]. K44 Hi 4R 5
He IR B 2RI SCT 1942 4EAE g Rk
fir#, 3 Aboma elongata Fang, 1942, 5= i 4l 5 2
S (Fang, 1942); 15 58 %5 (1985) T 501 Hodse FROBT Ah it
v 44 Jg K A B B 12 #11.(Aboma. elongata Ni et Wu sp.
nov.); ZFPERETTIFIB AR R MR, RAeEAK
A 8 5 £ [ Acanthogobius elongatus (Fang, 1942)] (fi
R4, 2008; Shibukawa et al, 2013), HFl, A XKiZ%fh
BONTER ML AR F 2 T E s & -
- H (F)- 4R e A H ) (2008) (fILILERAE, 2008),
SR, Hoh R AR AT K EE B A AR .
TENILFAR R, A OCHFP R Zkifk CO /1F5{EE

{XILTF GenBank " 1 25L) AR E Fh“Acanthogobius sp.
‘elongata”™ iy 44 [ €L A7 & 38 SCHRIE S8 = SEBR R K A4 R
& ff (Acanthogobius elongatus) (Jeon et al, 2012;
Shibukawa et al, 2013)], K J& 5 542 bp 7 511C % (F
H'5 . JX679021), AWFFETERXT FRBIFE TR B
WEAIR LR |, 2768 B2 H DNA £IE /5751
MIIIHTE R, ST RHZ R A RS E , BFSEEE R T
A AR B £ 42 AT Y S E AR HE AT HERY DNA 2%
ALY

“IE R M T B EE S AR, AR, K LK
RAFEA B AAEE , ZRAUX SR A ) Z e Pk
Z NI IR G AE R E /N AR il TR A R R L, XA
— R R T H A AU A I Y A A
Ao R T B S A . BEAILYE RN e 55 1R 5
R, MHIFRRGE AR R K, DB ERTES
2R SRR 2= GO0 H G T 8> (Xiong et al, 2022,



64 ook B

546 &

Wb e, 2014; SKFABEE, 2023), ASWFFOR I 5 A= 1
Tl 1 1 Ty R AR R A IIFSE X4, ik B LR
KEE TAMM Y ZFREMEE R, 23 msi A 11
b R T SR A R RLE A T BB A B
T ol AE ) 2 R RO 1) e

SCHR GRS, KARHNAR R a0 TR EL 72
W VTV S s 2 5 P S, R R T L YR K
K, HEdEERL, e e, cusiA (b
EYFLL A4 5% ) (2004) (TEFASE, 2004; {RLILFRE,
2008), ASMHFSE B UL SR T AR JI U PR A0 7 B N VS 1)
Gy, RIS 2 SR A 7 S 0 (] mT e X v A B LA
A BRI L X AT BE SR 2 2 AR AE B
VS AC S G A R T T AR 7K A ) 46 B e e
HE, RIS RS R EMEDR A H R R R4t T
BB A A o DA S o T IS SR I ST X IR G R
RO 2 A 3 S 45 v R VR R AT I LASAIE AR
Ko, WG BCMIEFRES I &S FI A, FHLAGHREYR m
ERW RN AR, 2013; M54, 2020; #E
8,2018), REWM, RAMKKRAEL PRI T —& %k
W5 fE IR AFAE XA R A WA ET XN VS VR T
JRE AR, VRIS TSRS 40 R A ) 2 R R
At R B A L S0 S W DA e S A B N A
Jite, XFREMVE AR BRSO SO LABR ], ST
YR AR FiAh, VR R T AR A AR U
XI5 5 Pl , J5 PN VS R AR R B2 £ o 4 A 2
A BE i e 4208 T R ORI SE AR, R R 53 10 2
TITF S LRy e M VS K U B T ol T A e R A
e M TR (E

2 % X W
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Species | dentification of the Subsistence Fishery Catch “Hao Gen”
Fish from the Tidal Flats of Jiaozhou Bay

LI Ang', AN Changting', LI Yugiang®, LIU Lebin?, LIU Shufang'”, ZHUANG Zhimeng'

(1. State Key Laboratory of Mariculture Biobreeding and Sustainable Goods, Yellow Sea Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Qingdao 266071, China; 2. Qingdao Marine Conservation Society, Qingdao 266000, China)

Abstract “Hao Gen” is a common name for a small fish inhabiting the tidal flat of Jiaozhou Bay of
the Yellow Sea. It is a target catch of a traditional subsistence fishery in Qingdao (Shandong, China),
focusing on a single fish species, and is a famous specialty seafood of Jiaozhou Bay. However, the
taxonomic classification and scientific name of “Hao Gen” have long been unclear. Recently, the catch
of “Hao Gen” has continuously declined, indicating that its resources may be under threat. In this study,
taxonomic identification using morphological methods and DNA barcoding technology was conducted
to clarify the species identification and distribution information of “Hao Gen”. Ten “Hao Gen” fish
samples were collected from a traditional fishing area of the tidal flat in the northern part of Jiaozhou
Bay in April 2023. In the morphological study, seven countable traits (spine and ray numbers of dorsal
fin and anal fin, pectoral fin ray numbers, longitudinal scales, rows of scales, scales before dorsal fin,
and vertebrae numbers) and eight measurable characteristics (body length, body depth, head length,
snout length, eye diameter, interorbital space, and caudal peduncle length and height) were selected and
used for the quantitative analysis of samples. By comparing with historical literature records, the
species was preliminarily identified as Acanthogobius elongatus (Fang, 1942). We examined the DNA
barcode fragment with 542 bp of the mitochondrial cytochrome ¢ oxidase subunit / (CO /) gene of
all samples. Six haplotypes were obtained, and all sequences were submitted to the GenBank database
(Accession numbers: PQ407566-PQ407571). BLAST searches were performed to identify similar
sequences in the GenBank. The comparative analysis and species identification also included
homologous sequences from closely related species. Phylogenetic relationships among eight species of
the family Gobiidae were reconstructed by MEGA X using the maximum likelihood (ML) method
based on the best-selected model Jukes-Cantor. The net genetic distance was calculated based on the
Kimura 2-parameter (K2P) model. The results indicated that all DNA barcode sequences of the “Hao
Gen” samples showed a high degree of similarity to the homologous sequences of the species A.
elongatus, and the genetic distance between them was at the intraspecific level. In the phylogenetic tree,
all the “Hao Gen” samples clustered with DNA barcode sequences of A. elongatus, published in
GenBank. The results of morphological and DNA barcoding analysis were consistent, indicating that
the “Hao Gen” samples could be identified as A. elongatus. According to the literature, the species of
A. elongatus is distributed along the coast from Liaoning to Zhejiang in China, as well as the west coast
of the Korean Peninsula, and it often inhabits the brackish waters of river estuaries. The species is
classified as vulnerable and included in the “China Red List of Species”. In this study, the effective
identification of “Hao Gen” fish and the first record of A. elongatus in Jiaozhou Bay address the
long-standing issue of limited scientific understanding of the subsistence fishery catch species. These
findings enhance the knowledge of fish diversity in Jiaozhou Bay and provide a scientific basis for the
conservation of fishery resources and improving fisheries management in the area.

Key words “Hao Gen” fish; Jiaozhou Bay; Subsistence fishery; DNA barcoding; Species identification;
Acanthogobius elongatus
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