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Fig.2 Monthly distribution of the body length of J. belangerii
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Tab.1 Length-weight relationship
parameters of J. belangerii

H KB Bt growth stage a b R? N

LMK juveniles 4.228 x107° 2.815 0.928 130
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Fig.3 Sex ratio by month and size for J. belangerii
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Fig.5 Maturity stage varies with body length for females and males of J. belangerii
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LIk (% IRI 43 50H 35. 80% 150, 17% ) HFk
(% IRI 43 51 4 29. 61% F1 20. 03% ) F1 3 J& 2%
(% IRy 5114 25.79% F1 16. 34% ) 2k £ ,8 F 19
F SR A ) 2 Oy i /2 26 (% IRI 43 5] R
73.51% H1 81. 03% ), 10 H £y & 2 5% £ g 2%
(% IRI =65.87% ) MF2% (% IRI =10. 83% ) FIH:
M2(20.68% ) .

F2HH T 5 H—10 H L # R K 41 & rny
I I PR (% IRI=1. 00% ) ZH L, 1R K <70
mm A AR 4 AR (KK 54 ~ 65 mm) ,
AL A W 2 Ry g S22, 2 A U e
VAR AE PRI, U Chy A 286 v P READG % FE2 o
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IR EH R A RS b E B, 7 A

TR R A R 2, DU RIERL A Wy R AT A AT
W IR BRG. 8 A A9 Ay REE R EY)
R i FR 2, ZE AT HUR I B IR E I RN
10 Ay LARRZE B2 F0 H A SO 3=, fL S iR
PR 203 (7 I | H A B XUl | 22 AT A
122, 120 ~230 mm (MK, 5 B HRHE P 26
e, FEUPRVEYI RIS A 1 E il <2277
RS, 6 HARIT H AR e 3, &
SR PR AT B i N 2207 R UR L BE
ZFF R HAGAR, 8 A1 10 J] DUEE S FIaR K
N E AR RN A B A e B A et
B3 NGl N N TN L A R g
BRo O HMEEAY )z, EEA w2 ARk,
HRRFNEEZE IR E W Fh 28 A N 227 B8R
o SE SR L B T AT

®2 DEIBEBEERKMGEEFREMENMAR( %IRI=1.00%)

Tab.2 The dominant prey items of J. belangerii in Ma’ an marine special protected area( %IRI=1.00% )

RS 5H May 6 H June 7 H July 8 H Aug. 9 H Sep. 10 A Oct.
prey items BL3 BL2 BL3 BL2 BL3 BL1 BL2 BL3 BL2 BL3 BL2 BL3
£ 2 pisces 100.0 2.4 43.2 33.0 47.6 2.9 12.1 2.7
W Efih Sebastiscus marmoratus 11.9 12.3
Wi th Nibea albiflora 3.1
INZLT MR A Chaeturichthys hexanema 47.8 2.4 5.5 29.7 7.7 2.7
% Engraulis japonicus 36.5 26.0 2.6 1.4
An] FEA a2 unidentified pisces 3.8 11.8 33.0 .7 1.5 1.3
#R3 shrimps 93.6 8.8 18.0 7.3 3.1 10.2 19.7 8.6
HEIKE Lysmata vittata 1.3 1.2
B IRKEUR Palaemon gravieri 2.1
H AR GEHR Alpheus japonicus 4.9
HI54) Wt Parapenaeopsis tenella 19.7 3.3
HEUHSUR Alpheus distinguendus 5.1 14.8 .1 3.1
H[E FHF Acetes chinensis 93.6 3.0 .6
AR HEANFZE unidentified shrimps 1.6 3.1 2.5 1
#3 crabs 2.8 3.4 2.2 9.2 19.3 85.8 18.8 32.2 72.6
[k % Eucrate crenata 16.1 13.6
S22 Parthenope validus 13.1
H A l# Charybdis japonica 63.3 9.4 1.1
H A5 & 8% Petrolithes japonicus 1.8 1.1 1.1
1548 Charybdis acuta 6.9
W BEE Charybdis bimaculata 2.4 15.9
ANE[HEASE2K unidentified crabs 2.8 3.0 2.2 4.4 19.3 2.5 7.0 55.6
i £ Z& Amphipoda 40.0 62.7 23.5 80.7 90.7 93.3 57.2 6.8
ZFF . Caprellidae 40.0 22.6 23.4 80.7 90.7 93.3 57.1 6.8
£ KF Gammarida 40.1
H{hZ others 1.2 4.2 2.2 1.7 8.6 6.8 1.6 41.3 16.1
204y 2 Nassarius 41.3 4.1
H A 2, Loligo japonica 5.6
% T2 Polychaete 1.2 4.2 4.2
I #FE Oratosquilla oratoria 2.2
WERG BH % /& Amphiura vadicola 1.3 8.6 1.2

7 :BLI. &K <70.0 mm;BL2. 70 ~120 mm;BL3.12 ~230 mm,
Notes:BL1. indicts body length <70.0 mm;BL2.70 ~120 mm;BL3.120 ~230 mm.
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L85 81) 5 v 3 B R I 4 #0510
JECPE 3) e A A [ s 32k 8004 i s vy e 390 52
LEETLE 6 H—9 H , 1145 HEWr i i sk 52 Ry 1
A EA 6 HZE9 A8 7 HF8 A,

Fh1 B2 G MU 4 £ A PR ) (AR 0 A AR i A 77 B
RO R AR, Al S 81 B I 26 3
H—5 HEZLUM AR E,6 A—9 AL
AEFEREA E,9 H—11 A LA AR I 2 47 A
ghfaabseREAy 3,12 A1 A—2 A LR et
PR 3, R T S 2R T B R Mk £ T 0 5%
BRI iF X 35 o
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Tab.2 Body length range and main body length groups of J. belangerii in different sea areas

Ik 44E pooled 7 spring B 7% summer FkZ= autumn & Z% winter
area BLR/BLM BLR/BLM BLR/BLM BLR/BLM BLR/BLM
50 ~ 140/
# el 50 ~ 150/ 50 ~ 130/ 80 ~ 150/
135 * 50 ~70;
the Yellow and Bohai Sea 90 ~120 380 ~100 90 ~ 120
100 ~120
%7 the East Sea 22 ~173 71 ~173 55 ~112 22 ~158 33 ~142
it g v 108 26 ~198/ 22 ~176/ 28 ~ 185/ 33 ~167/
the South of the East Sea 90 ~100 60 ~80 70 ~80 90 ~ 100
46 ~168/
gt ol -70 56 ~ 168/ 135 ~ 150/ 25 ~133/
the South Sea ’ 116 ~120 136 ~ 140 66 ~70
116 ~ 120
30 ~264/ 36 ~264/
AHISE 68 ~189/ 43 ~254/ 30 ~167/
80 ~100; 80 ~100;
this paper 140 ~170 140 ~ 190 70 ~120
130 ~ 180 130 ~ 150

{E : BLR/BLM. (R KR/ ARHR AL 5 = IR K

Notes ;: BLR/BLM. body length range/main body length groups; * . means body length.

@ TR W b R L T S R . AR T BB S A I O AP X DB IR AR A 2004

http : // www. scxuebao. cn



2 +

Pl S SR I R R Bt £ e A ) A S 235

3.2 ERERRTH

WS ZR W], Kz TG Y 2k £ J8 T AW A= ) £ 1k
I ) 1 TR 7 ER M 4 £ LR A AR 2 A
i e F, R —E W e B IR 4 £
PR AE Y BB A A8k (% 2) , fE B BHTE )
(5 HATe H) Mk EY DL FIF o 32,
ZHMAME (7 A—9 ) W LAt & 2 F/ N R,y
F, 3% F B 5 WA A A vp R A n) R P ) 2
LR B RIS G, — ok, e S G i &
YL P, B LA Bk s iR g i %2 | B )
T AR A o Y AR R S
OB Yy an 21 N2 o7 R e P E
R AR TG 7 Xk R A A AR 4 B R B A
A S EA TR I R 5 b i H A8 A AR AR, i 2
TERLAE 4 ok B TG Y #0421t 1 A oy ) AR R
WAL, PR 3l 5 | DR A Py Rh 2R 9§52 ik m]
fiE -5 i J2 2SI/ N AR O T A PR AR A il 2k
BAGPAE AR R, XA R TN E A
PR T I AR B, S R e R R I P
HIRBE . BRI A2 4, B By 2k 0 0 (DR )
MR (R 2) Yk (BLL) F2ZEE
Uity S AR/ IN U AT A= 10 , Bl A AR 35, £ 25 A
BRI SE AL FERE b 1 BB 18 T, I LR A AR
PRI RHFP S B8 Jin Z2 4, 6 HH b6 A Rz CG mu 2f £ 4
K, HFUKRE D A RE I B, R 2 i &
FEAFAMARIE K RS, DAl 2 A K T 5 B e i 22
B O VRSN RN Sy N AR R e DR TS
ABWY R, I Re IR B A RIK AR A 2
PR o APFSE IR I SRR 4 f AR
[ FAAER R IR S C R

AT AR 3 B A 21 B AR 5 44
R PR E ) R S L A YA R
Xof 8 1) 5 YA SRR T 3l e AR T A, 2
EUIRTAES R TR NN SN AR ST N
KA AR BT HoAt g 1, 32 06 B2 Bz B ] 4 £
1) 2 BB A T, LR AR IOk U, DU
It L BAH > R i BT AR TN &)yt AR B DR AP
Jiti, A O e PR Y #5110 A 5 Y e B AL A
LA A ), A i — 2 R AT 5T

S 30k

(1] AT b G R 2 UF I T 2R 1 B0 5 A7 6 30
BEIM]. bt Bz i ikt 2006.

(2] BHMFESCU SR B M. BN

[17]

[19]

[20]

[21]

WL AR b, 1994.

T . L O S S T v £ 28 B 9 A5 o T
[D]. dbxut: i ERE BT A B, 2008.

R WA, SR, 45 1] il ol B
FRITPHTLT ] R K225 B R B IR, 2010,
15(2) :81 —87.

M ZRUH , PREE E, 45 A 5 T R T A IS
HAFOEIE [T ] R E VR OR A 254, 2011 ,41 (4) .
33 —38.

PR MR MG A A T TS TR A Y
BF2s 20 A0 FRAE [ T]. & 95 i ik, 2010, 29 (2):
241 —249.

FEAEE, R, PR IRME , 55, SOV Vi Sl £ 28 S A
KEFHAAT]. £ 2 M1k, 2010,18 (4)
420 —421.

BIRAL. 24T ) VT O I E B B MK R
HE[T]. A=W S REpE ,2011,19(1) 79 —84.

HoTH BRI, BRAEYE, . R REARAEDRIT
5385 [M]. Ll RERAEAR 1 RE: 2003,
Mgl FRITH, X 55, 45 AR XN 2 AR 2R
5[], Rl ,2006,30(8) 158 —63.

AT, AR X SRR UK MR WL [T ], i
Wl ,1997,19(3) 103 —106.

FHEME IR, R M REEEES
Trad YR (V] R REFR: A RB
FR,2011,16(3) ;161 —166.

IR, R AR, B/ DR, %6, S 1L g R 4R Vg 35
AP AR A3 A [T ] W 5 IVE , 2010,
41(3) :410 =417

TRHEZ . AR G m AT [ T]. JE K%
B4 ,1996,18(1) :25 —32.

B, A, TR, . Ml A A Ak E
PELT]. K =247 ,2005,29(2) ;178 —187.

20 S HOS T, AV, 4E T T R R B K SR
TN R O I i B e 4 [ 7], KA A2
£,2009,2(2) :67 -72.

BFRAE, 5%, S KILO AR Y M5 E R
450 M A gE [T ] i R & 4 T, 1997, 38
143 —153.

FAE IR A, XL, S B R IO R
PR [T]. BT 2 B4R, 1994,16 (2)
34 —39.

ARSI, R BAE , B TR, 4. i v A0 5 ot 5] [l
WA SRR B IR 6 R IR [ T]. K7
2245 1986,10(2) ;137 —149.

SR, b 20 B I R A TR B R R
AR T N A ] 1993 ,4(1) <74 - 77.
LW, BRI, 20k R a2 8% 20

http : // www. scxuebao. cn



236 Koo R 36 1%
PE R A RFE A A2 A [T ] A K =R, 2008, [29] B Fr. mIEAREIM] dLat: o E Al € R
15(3) :453 —459. t,2003.

[22] Azmat R, Talat R, Ahmed K. The length-weight [30] VilaY, Silva L, Torres M A, eral. Fishery,
relationship, condition factor and impact of fluoride distribution pattern and biological aspects of the
concentration in Johnius belangerii of Arabian Sea common European squid Loligo vulgaris in the Gulf
[J]. Research Journal of Environmental Toxicology, of Cadiz [ J]. Fisheries Research, 2010, 106:
2007,1(3) ;138 — 143. 222 —9298.

[23] 227k4E, BFUE. ZKilF 6 B | A ERKE 5S4 [31] Hyslop E J. Stomach contents analysis-a review of
KAEMrsE [ T]. I 518, 1995,26 (5) methods and their application [ J ]. Journal Fish
108 —114. Biology,1980,17:411 —429.

[24] ZS7k ¥R, BRE S, P52, 3RV O 2R 4 i o i [32] Pinkas L,Oliphant M S, Iverson I L K. Food habits
[T]. K724 ,2000,24(4) :312 - 317. of albacore, blue-fin tuna, and bonito in California

[25] VE4RME, EP, X8, 4 MUAC & 0 F o v A 3 £ waters[ J |. California Department of Fish & Game,
KRN ZE A [T ] A 4, 2011, 1971,152:1 -105.

22(5) :1332 —1342. [33] Cortés E. A critical review of methods of studying

[20] A A R ILANE E 55 & B R 30 K% B R, fish feeding based on analysis of stomach contents:
[ [ R A B 1 2. W PR TR A AL 6 7S application to elasmobranch fishes [ J ]. Canadian
TR IEAE (ST dbat: B E bR dE R Journal of Fisheries and Aquatic Sciences,1997,54 .
it ,2007. 726 —738.

[27] Carlucci R, Capezzuto F, Maiorano P, et al. [34] ®&EIE, RO6T, IhVakA. KV 10 e HAR IF i X 1Y
Distribution , population structure and dynamics of the A AT HE A A SR [ T]. 5 #E,
black anglerfish ( Lophius budegassa ) ( Spinola, 1990,21(4) :346 —355.

1987 ) in the Eastern Mediterranean Sea [ J ]. [35] Z=EE, g, 2 3. Wil Ity s /K s ag iR
Fisherires Research,2009,95.76 —87. WIRLT]. BTk 2B 2m 4R, 1986 ,5(1) :13 —20.
(28] MR, TR VT A S (AR o A 06 3R A DG [(36] R, AT AR, B/, 55 R4 T IR 26

FR[T]. PAFIEE,1989,8(4) 193 —99.

[M]. Jbnt: e ik, 2006.

http : // www. scxuebao. cn



2 1 TP, A S i R Bt £ il AR ) 2 S 237

A preliminary study on fishery biology of
Johnius belangerii off Ma’ an Archipelago

WANG Kai, ZHANG Shou-yu”, WANG Zheng-hua, ZHAO Jing, XU Min
(College of Marine Sciences ,Shanghai Ocean University ,Shanghai 201306, China )

Abstract; The fisheries biology characters of Johnius belangerii ,including size composition , relation of body
length and weight, sex ratio, reproduction habits and diet, were analyzed based on the data collected from
January 2009 to February 2010 off Ma’ an Archipelago. Results showed that the body length range of J.
belangerii was 30 —264 mm,and the dominant body length groups were 80 —100 mm and 130 — 180 mm.
Juveniles and males showed a negatively allometric growth, while females showed a positively allometric
growth. Sex ratio( females: males) was 1.68: 1 and it varied with months and body length obviously except
August and September and length groups 110 — 150 mm and 160 — 180 mm. The reproductive season was
from June to September. The estimated ML, for females and males were 124. 8 mm and 136. 4 mm,
respectively. The diet compositions changed along with month and body length. Juveniles mainly preyed on
amphipoda and the adults mainly fed on fish and shrimps before reproduction and fed on amphipoda during
reproductive period. The range of body length and length of dominant body length groups of J. belangerii,
off Ma’ an Archipelago were greater than other sea areas. Measures relating to reproductive stock and
juveniles of J. belangerii protection should be taken in order to achieve continuous use of this species’
resources.

Key words: Johnius belangerii; fisheries biology; food composition; Ma’ an Archipelago
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