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Some biological characteristics of Gnathodentex aurolineatus from
Qilianyu Islands in Xisha Islands of South China Sea
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Abstract: Gnathodentex aurolineatus is one of the dominant species among coral-reef fishes in the South China Sea. To inves-
tigate the growth patterns and population characteristics of G. aurolineatus in the Qilian Islands, and to accumulate fundamen-
tal data for a deeper understanding of the population biology of coral reef fishes in the South China Sea, we collected 522 indi-
viduals of G. aurolineatus from the waters near the Qilianyu Islands in the Xisha Islands of the South China Sea from September
2020 to September 2021, and investigated some of their biological characteristics (Body mass, standard length, sexual maturity,
sex ratio, feeding intensity, and feeding habit). The results show that the body mass of G. aurolineatus ranged from 26.64 to
184.08 g, with an average of 94.02 g, and the standard length ranged from 101 to 187 mm, with an average of 150 mm. There
were significant differences in the standard length distribution and body mass distribution between the two years (p<0.01). The

growth parameter b of the standard length-body mass relationship was 2.84. Gonadal maturity was mainly at Stage II, and the
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first sexual maturity standard length of females was 153.91 mm. In September 2020, the empty stomach rate was very high

(40.35%), while in September 2021, the feeding levels were mainly at grades 2 and 3 (54.47% in total). G. aurolineatus primarily

fed on fishes, gastropods and crustaceans, with relative importance index percentages (%IRI) of 38.29%, 24.85%, and 17.73%,

respectively. It was an invertebrate feeder and piscivore species with a trophic level of 3.44. The proportion of different prey cate-

gories varied significantly among different standard length groups, with the proportion of larger prey increasing and that of

smaller prey decreasing as standard length increased.

Keywords: Gnathodentex aurolineatus; Coral reef fish; Biological characteristics; Qilianyu Islands; South China Sea
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Table 1 Information of standard length and body mass distribution of G. aurolineatus in different years and months

4 Standard length/mm

157 Body mass/g
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Date Number Female : Male : Unknown #iFl Range 44 Mean #iFHl Range -4 Mean
2020 -9 A 399 201 : 187 = 11 101~187 149 26.64~184.08 92.07
2021 9 H 123 63 147 :13 103~183 155 30.07~165.85 100.34
2020—2021 4 522 264 : 234 : 24 101~187 150 26.64~184.08 94.02
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p>0.05).

2.2 SRR E

MR AE SR 522 2, ME. HErES N
264, 234 B, MEMELL R 113 1 15 2 CREEMIEEAR
PIVIMEE Z FafEbE, ME. HELL A 1.07 - 1A
1.34 1, FEAREREE, MRS 11 ZRARE
(Binomial tests, p>0.05), &40 AME. AP LYY
51 :1 2% A8 (Binomial tests, p>0.05), &fA
T, AU A BRR AR 322240 A0 TR/ N PR e 4

Bl A LR, LU BIREAL (81 3),

S VR AR AE 2020 4F 9 H RN 2021 4F 9 H ik
R Y UL TT B d &2, M RO AR AR A 1A
(I—VT ) 4351 b7 SRR 37.59% 1 35.77%. 4417
VAT P M AR A EAN R RN A R 25
(Mann-Whitney U-test, p>0.05) (&1 4), {HFEA[E {4
KAHEMAEN D EZSR (Kruskal-Wallis H,
p<0.01), VERRRCEE BE AR RS IS K, PEAL
AR L A5 B A 2 ) 3G R RE n (1] 5)

2.3 YRR EEI

G AT A0SR M P e R T G BB R AR A
137~183 mm, FJf Logistic 75 FEAt 8 HAT U I i 2
KN 153.91 mm (] 6).



%5 FEEHEAE: FE Y VDR LN U R A 7R 3 A W R 55
30 r 2020.09 307 . 2020.09
g 20 | g 20|
L Q
= e
g g
s =~
s 10t s 10 f
0 = ﬂ-ﬂ Oom 0 n-.l'l’-m L L O=f, Ocn . o0n
D A A ® & O N D D o S O PO
PPN N P N N N NN
SRS RS AN AN AN LIS NN N SN NN
AN ASEN AEN N AN N NN NI RN N AN AIN AN
REEN NN SR RN
30 r 2021.09 40 r 2021.09
S I g 30 .
3 S _
= =
s =~
3 10 ¢ ¥
= H_‘ = 10 | H_‘
o U Tk i oL LI ol
D A A ® & & N O O S S QO
RS R R AP PN N I RS
SR R SN L A N NN SN SN
SRR USROS NI OENAINEIIN SN AN AN N N
I R N R
&+ Standard length/mm RN NN
{4 )7 # Body mass/g
O MEME Female O /MM Male @ B4 Total
FI1 b G Ay Vi AT A RO AR i 14 43 A
Fig. 1 Distribution of standard length and body mass of G. aurolineatus
220.00
2020.09 180.00 2021.09
on 20
% 180.00 z
< 140.00
£ 14000 g
g 2 100.00
MT;H 100.00 ﬂ;};
60.00
B 60.00 =
= ®
20.00 200 1 12 14 1 1 2
100 120 140 160 180 200 00 0 0 60 80 00
A& Standard length/mm A& Standard length/mm
220.00 2020—2021
o0
2 180.00
g o I Female
> 140.00 o Ik Male
E x  JMA Total
w 0 adlERs Fe’sE (Q) Power ()
= — — T () Power (J)
g 60.00 —— I/ (KAK) Power (Total)
20.00
100 120 140 160 180 200
A+ Standard length/mm
P2 Ll 4 e i A SR T e &R
Fig. 2 Relationship between standard length and body mass of G. aurolineatus in Qilianyu Islands
24 BREFEBEMEERKRENTL BAFRLL 0 iRz, JUHAE 2020429 A, 04k

G U AU Y P AE L 0—4 P Lk
35.06%. 25.48%. 22.22%. 12.64% Fl 4.60%, 4%

40.35%., 7F 202149 H, \HESFR 2 %HxZ,
i 30.08%, HUKJE 39, 5 24.39%, HESFHLE



56 (2R N S $21 4

2020.09
00 ;M /0 B = &M

80

2021.09
100 ;= M B 1 MO B F

60
40

20

100
80
60
40
20
0
N

O MM Female O Male @ A% Unknown
ES S b e R SRl L e = N S P

Fig. 3 Relationship between sex ratio and standard length of

2020—2021

%

A+ Standard length/mm

G. aurolineatus

80.00
—0—2020.09
60.00 —x—2021.09
X
40.00
20.00
0

I 1I 1II v \Y% VI
PERR S Gonad maturity stage

P4 G D AN [ AR PE R BBVE B 3 LU LR
Fig. 4 Percentage composition of different gonad maturity
stages of G. aurolineatus in different years

ANEV ARGy B A7 7E % 22 5% (Mann-Whitney U-test,
p<0.01) (¥l 7), (HAEEAREA A FHAR L AL
225 (Kruskal-Wallis H, p>0.05) (%] 8).
2.5 BWAEN

AW T A e 103 NSEH , RIHEY

100 .
80
60
X
40
20
0
?)\\Q /)\(\9 /)\%Q /)\bg /‘\G)Q /\@ /‘\(\Q /\%Q /‘\QQ
MNP R R ORI
100 2021.09
80
. 60
S 40
20
0
/)\\Q /)\(\9 ?CJQ /)\@ /)\CDQ /)\@ /‘\(\Q /\%Q /‘\QQ
AN R I R RN M
100 2020—2021
80 H B E
60 | =
X 40 1 |
20 || ]
o L
/N\Q /Nq’Q /QQ /X@ ('\O)Q ?‘OQ /\(\Q /qu /qq
S PP PO

A& Standard length/mm
O oOmIon om orv ev @vl
5 i Gt AR AN [] (A R L A i s
[Epii e
Fig. 5 Percentage composition of different gonad maturity

stages of G. aurolineatus with different standard lengths

0.8 []

T A L 2 Maturity ratio/%

140 160 180
R4 Standard length/mm

Ko WEMES A AEEHI U A
Fig. 6 Standard length at first maturity of female G. auro-

lineatus

FERET 11 DR, Hp M2 %IRI. N%.
F% F1 W% FXTESE, 73510 38.29% . 5.50% .
32.04% 1 49.12% ; HK MBI, 500Nk
24.85% . 50.86% . 53.40% Al 9.20%; SRJGEH 7¢
%, 4N 17.73% ., 19.59% . 64.14% F1 20.02%.,



%5 PR FI TIORGOS AR 57
60.00 . .
-0-2020.09 xR &HEAFANRWAER
10,00 -x=2021.09 Table 2 Diet composition of G. aurolineatus
© P Food type N% F% W% %IRI
20.00 £ Polychaetes 7.56 2039 077 3.87
0 Z M2 Polyplacophora 1.03 874 1.14 043
0 1 2 3 4 ,
i /£ 2 Scaphopoda 0.46 3.88 0.03 0.04
BT 5L Feeding stage
_ . M 22 Gastropods 50.86 53.40 9.20 24.85
7 A TN AT 0 £ 48 0 7 43 LB i
Fig.7 Percentage composition of different feeding stages of $RI2F} Acteonidae 0.34 291 0.03 0.03
G. aurolineatus in different years FIEEL Adeorbidae 034 291 0.09 0.03
100 HAS2 Atlanta peroni 0.11  0.97 0.00 0.00
80 P b 2L Atyidae 15.81 2427 0.95 9.27
60
2 40 IR IZR} Buccinidae 2.98 13.59 0.70 1.14
28 HUZF} Bullidae 1.83 583 008 025
R IR N R I ORI OO i H )8 Calliostoma sp. 034 097 0.01 0.01
¢ ¢ ¢ ¢ ¢ ¢ ¢ 4 4
O SERASIRA SIS EICA SNSRI
A S S KWl Cavolinia longirostris 0.92 291 0.16 0.07
100 2021.09 SESFIER Cerithiidae 023 194 0.14 0.02
80 o .
0 IR} Cymatiidae 0.80 4.85 0.10 0.10
X e [T .
40 FE DAL Cypraeidae 0.69 4.85 0.27 0.11
20
0 KIZF} Dialidae 0.34 291 0.01 0.02
S D A N & & A I )
\,\\ \,\“’ \5’ < \,\6’ & \,\'\ \>°° \a\o’ FZMIEE} Eratoidae 0.11 0.97 0.07 0.00
NN A OSSN M OGN N
A DUE Erronea sp. 0.11 0.97 0.08 0.00
2020—2021 o ,
100 FAFLIAL Fissurellidae 023 1.94 0.02 0.01
80
" = M#2%} Hriphoridae 0.11 0.97 0.00 0.00
S
40 LR Marginella philippinarum 069 3.88 0.12  0.07
20
0 ZI2F} Marginidae 0.23 1.94 0.06 0.01
Q Q Q Q Q Q Q Q Q
N N N NN ‘
\Q\” \x\* 0\/ 0\, \»}' \%\, \@’ \«\z \%\, /NESRJE Mitrella sp. 0.80 4.85 0.05 0.09
A Standard length/mm ZEI2E} Mitridae 0.46 2.91 0.04 0.03
00 Ol @2 @3 W4 IR Muricidae 0.11 0.97 0.00 0.00
E8 & A AN A K A B SR E 4y A AR LIBEF Nassariidae 0.11 097 0.03 0.00
Fig. 8 Percentage composition of different feeding stage of BEIZEF Neritidae 011 097 002 0.00
G. aurolineatus in standard length ’ B '
HEWEA} Olividae 0.57 3.88 0.26 0.07
—HHe v Y N N
A, G ihmit g R 28K LE o ,
] i ) o ) ) . ME U1} Patellidae 0.92 4.85 0.06 0.11
MRS PRI . Z2AREE . RGN 2 ) ‘
. . UL KR Pupa strigosa 0.11 0.97 0.00 0.00
%%, WIRIIKIK N 9.75% ., 3.87%. 1.74% . 1.64%
) 132 F} Pyrenidae 1.83 8.74 0.33 0.43
1.59% ., 0.43%. 0.07% £ 0.04% (% 2). Bk, 4 —
. e . JEEHRIZR} Rissoidae 046 3.88 0.07 0.05
W s T2 5 R Bk, N
e Scutus sinensis 0.23 1.94 0.01 0.01
26 HMETK
\ . R L ARERL Triviidae 023 097 0.07 0.0l
SR S /MR K A Y %IRT Ak, A
N L 2Bl Trochidae 1.83 7.77 028 0.37
13.36%. RHAERICLRIGER, %IRI WA K2
BRIEA} Turbinidae 1.15 3.88 0.50 0.15

BRI AR 70.78% . Bk b, fEREFH 5B
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R 2 to be continued
B Food type N% F% W% %IRI
NS
gnlﬁ géﬁ’%ﬁtmpo ds 1478 2816 440 1231
BIEI2)E Vexillum sp. 0.11 097 012 001
KA IZRL Xenophoridae 0.11 097 0.01 0.00
HhEEIRIR Zafra sinensis 0.69 291 0.04 0.5
X5E2E Lamellibranchia 126 874 065 0.07
5B} Cardiidae 0.11 097 0.01 0.0
HIGF} Limidae 0.11 097 033 0.01
J# W} Pectinidae 034 291 0.7 0.03
AR} Spondylidae 0.11 097 0.08 0.00
PRI Tellinidae 0.11 097 0.01 0.0
ENIE PGS

Unidentified Lamellibranchia Gl BEr ol Y

TR IAAE} Veneridae 0.34 194 0.04 0.02
3k £ 2 Cephalopods 1.60 10.68 553 1.74
H5¢J% Crustaceans 19.59 62.14 20.02 17.73
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T AR
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N

énzlijifiﬁilfdjéfstaceans Sl st alH e

NEE: IS

gn—ififi?ijﬁle?fhrimp 481 2524 607 626

388} Xanthidae 0.11 097 045 001
125 Fish 550 32.04 49.12 38.29

)2 15} Gobiidae 0.11 097 045 0.01

AHTHE 2% Unidentified fish ~ 5.38 31.07 48.67 38.27

##H2 Echinoidea 252 1359 328 1.64
KB} Echinometridae 0.11 097 0.00 0.00
ANATHERIE AR 2
Unidentified Echinoidea e

g 22 Ophiuroidea 412 3204 923 975

TFIESI{A Pelagic larvae 550 10.68 1.05 1.59
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Fig. 9  %IRI for main prey groups in diet of G. aurolineatus
among different standard length groups
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