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ABSTRACT Based on the fishery data collected by bottom trawls during the spawning sea-
son (May, 2007 and May to June, 2008) in coastal waters of the East China Sea, the relative

stock density and distribution of hairtail Trichiurus lepturus and the biological characteristics
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and reproductive characteristics of its spawning stock were studied. The results showed that the
relative stock density of hairtail spawning stock were 13. 07 £5.17 kg/h, 14. 344 6. 64 kg/h,
and 16. 10 £ 6. 28 kg/h in May, 2007, May and June, 2008, respectively, and accounted for
63.55% ., 60.20% and 53.77% of the total catch, respectively. The occurrence frequencies of
the fish were more than 85% in three surveys. The average anal length of hairtail spawning
stock was 182. 62 mm, and the dominant anal length was 150~200 mm; Average body weight
was 102. 77 g, and the dominant body weight ranged from 50 g to 110 g. There was no signifi-
cant difference in body weight and anal length relationship between spawning males and females
(P>>0.05), and the body weight and anal length relationship was W= 4. 520 X107° L*™ (R*=
0.929, n=349). According to Chi-square test, there were significantly more females than
males in the spawning stock, and the group with the anal length less than 210 mm was domi-
nant. Anal length at 50% sexual maturity (L;,) of female and male were 164.65 mm and
171. 65 mm, respectively.
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W4l Trichiurus lepturus J& T 5 H Perciformes.#f faF} Trichiuridae . 48 Trichiurus, 3 B/ 1 1F
PUAL RV FNED B R R BT ) R A k2 — AR B m R AT IS E AL, 1 5 R /i
SO FR IR 3 1970 AR LR i T B T ) R SR8 O Al R R 45 4 8 2 ) IR i i B
ot ROR B D AR £ U A B TR SRR AR R ) WM R B N TR DN R AR 2 R e ARG A AN
BfE CREEE 1997, HET A AL H 2 DY A 10y 32 A K AR5 o B g+ 4 i 3 (AR DUHE 55
1997; K ARAF  2002),

waE AR ER FEE AR, KPR WL, TEEPEHE (REES 1984 K114 2005,
2006) AMARBEE J1 (2 1982 HERSE 2004.2005) ERAIAN FE B (IR ILKESE 2003.2011) (i 3 Bt A7
B (e 7k A48 20045 EER P4 2006, 2011 %8 P 2 5 8 M (IR DUAE4F 1997 & IS 4% 20075
AR 20085 Ye eral.  1996) %71 I A T 77 OO HE AR 25 1 19 BIF 5, AL DL T 2 SRAE 45 (1985) . ABIF5E
B2 2007 4£ 5 J] \2008 4E 5 J1 A1 6 AU 3 ¥ IS i 00 3 A BCHE X AR TR ST Vi 8 R A 1 AR X S U R R L A )
G3 A B URRER B 5K AT T A AT DA T A LR 2 R 1 AR Ak SR LR IR B A A B M O R R T O B IR
P ALFERE R

1 Rl 57F*®

1.1 #m*E

FHEER A 2007 4F 5 H 2008 4F 5 3 .2008 4 6 H AT <AL 3} 75 il 34 £ AR I T I (1217~ 124°E,
277~ 32 ND AT M IS HE I 8 A5 . 75 IR 2 M A 8 S0.S1.82,83,84,85.,86 3 7 S K45 8] B 11 W7 11 A3t 33
AUl 6 Al 7 UL B TS IR AF (201 1) o IRHE R I H I 836 H <20 em. MM H 2.4 cm. [ H & B 5~7 m,
P AR S EAT I 0. 5~1 ho 4 3. 0 kn/h. 30 54 il 4 3T 00 A T RIRCRE L b v AL R A/ i
(e (kg /h) ARG VR VRIRAE o 76 230 % M VR IS AT A2 10 2 0 5 o W00 2 4 A A AT L AR T L 1 1) L i O i oA 8
8. 2007 4F 5 F ,2008 4F 5 H 2008 4F 6 A 73 Bl BEHLAHEL 525 FE 536 FB.611 Al i ] T AWy~ I o sk i
I Seabird 219781 CTD R AR MR IR B KRG R EE .
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1.2 HIEAIE

1.2.1 AaxtFREERLZ A HH

A5 A Sl AN 1 4 D) B ] 4 R AR E AL A 1 h Al A A X B IR 5 R DL B ) ] A ¥ 4R i (kg/ho) IR AR R 8K
(ind/h) FoR . AT PR PR (kg/ind) FHEBE 3R KR A 5& &R Pearson M 5& R 50407 .
1.2.2 A¥dsHieE

AT AR S SIS # %) 1 mm 1 1.0 g TR E CR U 8O FEEROR

W =ual’ (1)

KL W oBRE (@) . L ALK (mm) sa, b HSE, S8 a ZAEEHE . S8 b0 HFHEKH T, S50
53 MES R R ¢ K5 ME B AT AR T OC R 22 5 00 3 Ml 1 PR T 22 43 BT (AVCOV A #4740 50, 25
ZFAN N R B R IR R E R

WML S 1 1 2R BRRE. ' =20O0—E)/E)]Wdf=1) .0 JLphrigE R, E
WA, PR R EE AR 0 0 43R R B L M AR AR A Sy T~ VI Crbie IR 3 A [ ) 2 o e M B A 0 A
FE SR A [ R SR AR ME AL BE R BY S 2007) . B PR IR RGN A DL b CHL ~ VIO SRy PR R
(BRILFESE 2003) R Logistic fIZ ke 1H5E 50 YoM VA& K (Lysack  1980),

_ G
T 1 s D

AP, PO IR K AL L p ok sl it R BT b7 Fe B . G 38 3% Fh £ i He 191 0 e KA. © 8 Bl B 18 K R K
L MR K A, Lyl 50 %M B A K .
BE A B Excel 2003 .SPSS 18. 0 fil Surfer 8. 0 B {F5E % .

P, (2)

2 #HXR

2.1 RighBHFEREENEREEREZTENSH

2.1.1 M FREE

PR T VT R B X B R BE A T (BR D) B L A5 0l Y AR Ry 0~ 140 kg/h P 3 4R A DL 2008
A6 H e -8 %) 19,05 kg/h.2007 4E 5 H Ak, N 13. 07 kg/h; P33 i B 5% 30 T 480~680 ind/h. &M ik
BN 88~ 100 % X b i 3K gk (9 BTk LA 2007 4E 5 B KL K 63.55% .

®1 FBEBTERTENTREE

Table 1 Relative stock density of hairtail stock in coastal waters of the East China Sea

I - ) RNy - 238 3 R A 1 B A TRk
Timec ) Mean catch per hour Mean number of fish Occurrence Contribution
ime(y-m
ey (£S. E., kg/h) caught per hour (+S. E., ind/h) frequency (%) rate (%)
2007-05 13.07+£5.17 481.69+£211. 31 100. 00 63. 55
2008-05 14. 34+6. 64 573.564+192.03 88. 00 60. 20
2008-06 19. 05+6. 28 673.624+315. 26 88. 46 53. 77

R IE T 0 IR (2011)

2.1.2 AAXFREEGZE A

2007 4F 5 J a4l £ VR A X % 1050 %2 3 A w8 1) DX S8R 43 A7 A8 W0 VL eb T L R A L i S R S L, S KR X R
2R IR R S AR 9 S4-2 35 (28. 5°N . 122, 25°E) .24 100 kg/h. 4 700 ind/h,

2008 4 5 H 7t £ fE ACKE T 9 U5 % P A v ) DX 3 A R R 1L D AR L L e 3 v DL R L b R
V3, U0 AR R B 5 A X b AR R B AT L A RN L AR I B AT A3 AT B KR R R B L AR S L 37 T T T



5 43 Wi ze T 55 « 2 T 30T 10 £ TR AR NS 8 9058 L 2 () A1 K% HG 7™ B TR S 1) 445 440 SRR AiE 11

WA S2-6 ¥4 (29. 5°NL124°E), & 140 kg/h.3 640 ind/h,
2008 4F 6 H . £ AH X 5% 5 285 B 1Y) 85 R IX 43 A1 LA Ry I L AL i A AR LU e 3 Y A AT B KA X B
R 85 A I E R BRS LLZR Y S4-2 5} (28. 5°N.122. 25°E), K 151. 2 kg/h.8 172 ind/h,
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e 0~1 * 1-50 + 0~1
£ ® 1-10 ® 50~100 ® 1~10
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Fig. 1 Relative density distribution of hairtail stock in coastal waters of the East China Sea

2.2 FEORERHYERKEE

2.2.1 J=KAARE AR

2007 4 5 H \2008 4F 5 J1,2008 4 6 H 3 YR Ay, af 077 G A R G F R 126 ~332 mm, RFATK A
150~200 mm, 5B 76.22% , SEIAT K 182, 62 mm; (K HE L H N 26~573 g, PLFAE N 50~110 g, H#E
TRE) 73.07 % PR E 102. 77 g, M HEAMART KA E S SHULE 2.
2.2.2 BREBHRETHLZ

WAE AL AT R W=aL”, LLSZ G v Bl AL BORE 9 217 £ 57 B9 F AR 19 AT Com) FIHR EE () #0065 07 2 31
RIBHESEHGR D).

IR A M HEVE R AR KT 0 5 3 TR E 2R (P>0.05) 7 IR R A K.

SV T RS A 0 O AR AT AR AR R OC R AR e L A A AR (RO B 3 25 S (P>0..05) , (R UL, o £ 7 O B4R
IHLRK R R A -

W= 4.520X10 ° L*™ (R*=0.929, n=349)
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Table 2 Anal length and body weight of hairtail spawning stock in coastal waters of the East China Sea

ALK Anal length(mm) K& Body weight(g) N
N i FEA B =
] CEE-FD RS T i {1 Samol
Time (y-m) Sex 70 M3 T A 3 R 00D Mean aﬁal I [ e 4 A 9 L (0D Mean bod ampie
Range Dominant anal length Range Dominant body weight . Y size
length weight
2 147~332 160~190(66. 0) 192.9 56~573 70~110(60.0) 127. 4 50
2007-05 2 157~288 160~190(50. 0) 205. 7 66~323 60~90(50. 0) 138.8 22
2 130~287 160~190(66. 3) 181. 7 43~389 60~100(61. 3) 100. 6 80
2008-05 2 132~278 130~180(63. 8) 181.3 34~307 40~90(55. 3) 103.0 47
2 147~320 150~200(83.0) 181. 6 46~494 60~110(72.7) 97.3 88
2008-06 3 126~228 140~190(85. 5) 169. 7 26~169 50~110(85.5) 80. 5 62
x3 FEESHAFNHEEIK-GEXEZAPESH
2.3 gﬁﬁﬁ'l’i Table 3 Parameters in the equation between anal length and body
weight of hairtail spawning stock in coastal
2.3.1 M

waters of the East China Sea

Wt IR £ 0 AT 1k O, 1

2t Parameters (X1075) b R N ¢
th 2007 4F 5 H (5 =10.89, P<20.01) Al
. M Female 3.719 2.832 0.969 218 3.00 ns
2008 4F 5 H (y* =8.58, P<C0. 01) Mt 4> A&
e .y ‘ , HEE Male 5.760  2.748  0.960 131  4.06 ™
MR B & T HERE A 1R 2008 4 6 1 ()
M it Female and male 4.520  2.795  0.964 349 4.88 s

=4. 51, P<C0. 05) M Pk~ 1A K & 3% 2 T Ut
PEA 1 Heas b: TR (m-ERFE(DXRSHE: R: HERE: N FEAANEG

b5 3 MR RREI(Ho: 6=3)5 ns: b5 3 WEERRBE; *: 0
2.3.2 MILBREKEHXAZ

53R REFEP<0.05, 7 b 3 WK E RN B E(P<0.0D)
s 3 pJ ) b ) .. ~N
EW@FE gﬂ #'ﬁ: ':F' ’ ,ﬁ\: ri 54 %HTk E/:J /9: Note: a, b. parameters in the relationship between anal length (cm)
ﬂﬁﬁﬁx IE] ( IEI 2), 210 mm [/\/LF ’ ﬂ{ﬁf‘ré/l\’ﬁg IE and body weight (g); R. correlation coefficient; N. sample size; t. ¢ test
/fj[}ﬁ , /ﬂ\:ﬁ)—f 5 tt{ﬁﬂ%ﬂ]‘«l—ii j][]m_jZ: Héﬁ‘%j( s ET value between b and 3 (Hy: 5= 3) ;ns denotes no significant difference; *
{/( 210 mm D4 J:/I\MK IT‘ lﬂfﬁ: i’%/l\ﬁxﬁ)]" |J_‘_f EI(J I denotes significant difference (P<C0.05); ** denotes extremely significant
PN \ e diff (P<C0.01)
BN B35 3 ] BE 2 T RE AR B KD L e
x4 FRiBEBTEEFTPEHEELE

Table 4 Sex ratio of hairtail spawning stock in coastal

waters of the East China Sea 2
=)
(0]
2007-05 2008-05 2008-06 %D
= .

%) 69 63 59 3 ity Male
(% 4 g & M P Female
XS 31 37 41 &~

=
M Sex ratio 2.27* 1.70** 1.42* 3

0
.\ ¥ . B 130 140 150 160 170 180 190 200 210
FEA KL Sample size 72 127 150 AT Anal length(mm)

Hens RS 10 1 ERFREF(P>0.05):" KxtELs
L IFERFEZF (P<0.05) ;" " RonTEIL 51« VAETEN 3% £ 5

P 2 RIS A 0 B R AOIT G 5 1 LAY 56 R

Fig. 2 The relationship between anal length and
(P<0.0D) g ! g
Note: ns denotes no significant difference between sex ratio and sex ratio of hairtail spawning stock in coastal
1:1(P>0.05); * denotes significant difference between sex ratio waters of the East China Sea

and 1 : 1 (P<C0.05); * * denotes extremely significant difference be-

tween sex ratio and 1 ¢ 1 (P<C0.01)

2.3.3 50% MR #HAR K (L)
PIAT K 10 mm A — 21, P B B 205 T ~ VIS0 A s o AR 4l 2 2 (2) 43 3] 1 A0 O e 4 K 45 T 2L 1) e ol 288
W], (il /N TSk, SR ASHT A0 ME P N Loy ok 164, 65 mm, HEPEMARY Lso g 171. 65 mm, M ki
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Table 5 Proportion of sexual maturity of hairtail stock in different anal length groups in coastal waters of the East China Sea

v A KA PR AL o RBEH
Sext Mean value of Sex maturity stage Total number of fish Percentage of fls-h reaching
anal length(mm) il m v vV Vi sexual maturity( %)

) 2 0 0 0 0 2 0.0
2 96.5 2 0 0 0 0 2 0.0
2 1 0 0 0 0 19 0.0
2 106.5 5 0 0 0 0 5 0.0
2 4 0 0 0 0 43 0.0
2 116.5 1 0 0 0 0 14 0.0
2 6 0 0 0 1 69 1.4
2 126.5 3 0 1 0 0 32 3.1
2 6 3 0 0 4 75 9.3
2 136.5 2 0 1 0 1 30 6.7
2 7 1 0 2 7 86 11.6
2 146.5 1 2 1 4 47 14.9
2 7 4 0 4 1 93 21.5
2 156.5 4 1 1 1 7 66 31.8
2 1 6 0 3 1 69 30. 4
2 166. 5 2 8 3 1 1 65 61.5
2 2 8 1 5 1 50 60.0
2 176.5 1 1 6 1 1 70 77.1
2 1 1 3 1 8 17 94. 1
2 186.5 3 1 6 1 9 49 93.9
2 2 1 1 2 1 7 71.4
2 196.5 1 3 3 1 5 24 95.8
2 0 0 0 1 2 3 100. 0
2 206.5 1 0 2 6 3 12 91.7
2 0 0 0 1 0 1 100. 0
2 216.5 0 0 0 2 2 4 100. 0
2 0 0 1 1 2 4 100. 0
2 226.5 0 0 0 2 0 2 100. 0
2 0 1 1 4 1 7 100. 0
2 236.5 0 0 0 1 0 1 100. 0
Py 0 0 3 1 0 4 100. 0
2 246.5 0 1 1 0 0 2 100. 0
2 0 1 1 0 0 2 100. 0
2 256.5 0 1 0 2 1 4 100. 0
2 0 0 2 0 0 2 100. 0
2 266.5 0 0 1 0 0 1 100. 0
2 0 0 0 1 0 1 100. 0
2 276.5 0 0 0 0 0 0

2 0 1 0 0 0 1 100. 0
2 286.5 0 0 0 2 0 2 100. 0
2 0 0 0 0 0 0

2 296.5 0 0 1 2 0 3 100. 0
2 0 0 0 0 0 0

2 306.5 0 0 0 0 0 0

2 0 0 0 0 0 0

2 316.5 0 0 1 0 0 1 100. 0
2 0 0 0 0 0 0

2 326.5 0 0 0 0 0 0

2 0 0 0 0 0 0

2 336.5 0 0 1 0 0 1 100. 0
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3.1 HESHRESRENXE

AR F A X B PR B A3 B L5 AR AT SRR 32 A v A 81 i 3 A0 A 1 i 37 1 TR R O 9 4. 2008
AR5 A% 2007 4F 5 A MBER R AE KRB B 7 R A 5 TT 2008 4F 6 W)™ 32 23 A 76 AR T 0 96 38 . i f0 s T
ZU IR 2 (A te 1982) L Bl B R /K IR T e AR AT £ T AL T T Vv R R AN I Y A 37 0T
0y B A 10 3T VA R AT A BRI L S S B0 3K A Ll A L R VL T R B P BRI 7 O 43 A LI B R A
(R TS 2006) o AHFSE oty fh07 OB F9 AR G 95 95058 T2 00 A 5 JHG 2 B T3 1) B R e AR — 3

6 N5 uli PR E (kg/ind) 5 BRI

K F A A 56 Pk e BT 45 SR . 2007 4F 5 H M ®6 SBETHHEESHBEETFHMEXN
2008 45'5 5 H %ﬁﬁilz‘i/{] MXE: E%TE%*&E Table 6 Relationship between average body weight

and environment factors for each station

ZEIE A .2008 4F 6 H & uli TR T S5 A - |
TE%H’(’%TEE%E*Q]‘C v/\'ﬁ:ﬂj( i ﬁ{t)ﬁ\mﬁ Pearson correlation i J¥ Temperature +h B Salinity R Depth

15 F 25 £ K X 2007-05 0.109 0. 355 0.576*
2008 E 5 F] % @ﬁ MSEF_ i"/] MKE: y\] 2008-05 0.270 0.082 0.522*"

61.8 2.2007 4E 5 H Y E AT Jy 43. 7 g, 2008-06 0.324 0. 481" 0.508"

2008 4E 45 1 AR EE 2007 4E K, iX T BE 2 TE 50 7RI 7 AR SR ) R R R B 0 TR A R R A O

3 5k 2008 4F 5 F £ 2007 4F 5 F 45 0 BEAK Note: “*”and“* * "denote significant correlation and extremely significant

correlation between average body weight and environment factors for each sta-

RIEXAKE HEMEr RN . 5550 Rl
L HEAR I K B 32 B A2 PR K 2R B R, —
T 0 B UL » o LA VL R /K Sy 32 BT 2 7K 8 R B A A 2 00 e T R R B R AR AR Y 123°E 20 L 7R 30°N
AR i 17 30 B - I DR 2 B 2 AE 122, 5°~123°E Z [a] . Ho 10 5 R 2B A RECFAT B R E RITARRES =
FAEH L RZFEZ BB (F G % 1984), 2007 455 H J 2008 4F 5 H i fa 1) 4L X 78 3Z AR
BT 52 W) 1) 20 A1 DX N A BT 22 S AR HEIINX AT RE S 2007 4F 5 A RILARW B/ LGRS 20100 . AR5
D i 5 3k — 22 BRI

tion respectively

3.2 AEKIMEFEST

Ricker(1975)IKHy .2 =3 I, A R AFH A, BUHK 58/ 3 AN BE Jy 1) AR K 10 3 B2 A0 55 L BilE K
(A, HAAR RS B 55 HO AR K, ARF9E 6 BH L 2R 06 3 AT A 7 B AR A M IR SR AE K AT o 5 3 e
2R IR R E AR BEAh BT MRS A7 M B e A DN S A K PR A A R R AR ) 2R
KR AE, 5l 8 K N7 0] BE A2 ) 8F 0k 9 76 1R L o B HE 0L A0 TE G TR 3R BE RN B BE R 1 80 52 i
(ZEBpraE 201D,

P LS T i R 2 R 1 R R AR Ak (RS SRR S
1991) , Hosz 3% LA BRI 3R 5% £ 05 1 (19 5% W) (Devlin et
al.  2002), AHFIE K B, A F 7= OFRE A o e 1 A 1A
Ji 22 o HUHCE L Bl R R B4 n i A8 Ak, H R AR B[R]
WA EFEEPAEAK 210 mm DL B 7700

= EPE Male
& Jifit% Female

H. 7] Percentage(%)

AT Anal length(mm)
FREUA S 75 7 R R AR I Y Bl A UK 03, HLHG
JI o5 E 51 A 86 i AN T 2K 3 R DA A 0 B AT G 5 H 6 R
MEBA AR P, ALK 170 mm LI #EHEA Fig.3 The relationship between anal length and sex
WG e H AT K 170~210mm BN R 5 3 (| 3) ratio of hairtail stock in coastal waters

T e /IN2EL o 1 S L) 90 2 A KA of the Fast China Sea
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A Fp e fr D g — PR . B SRR A (1983) FE X Ay A K AR AR A A ST 4 LA AT 220 mm DU B PE A A
A e TR 220 mm DL E UDEPE AR S RS, ARSI S AR nT DUAE e SR BT B R R A A RS B
20 22 80 4FEARLMY 220 mm FEEHLAEM 170 mm,

AR MEPE AR Lo g 164. 65 mm, /N T HEPEASARR 171, 65 mm, 50 %P BBR K (Lo ) V8 Ml 45 31
(B E Y2 52 (Hilborn et al. 1992) , R/ 3Z BI85 I R 2B K B 87 R 7 B0 BE R /N DL R Ml 3 4
25 VEM (Nash et al. 20100, — B U6, Ml AN AR LU S AR A B R Loo {EL . M 350 2 B ] B8 B ( Ajiad
etal. 1999), TiAHES K B o MELE SR Lo ZE/NFMEME AN, 138 HE 005X 1T B8 2 7 £ R R X R 18 7 =
AR 5 T 0 — P 35 7 Al 0 R A M L b PR SR DR BB TR T X — . A R TS R D IR AR B
FEIR 22 T REXT 45 SR AT — & S (Nash et al.  2010) , 35X — B4 75 B B[R] 77 51 5008 560 30E

2 % X M

F A TR I ] 05 ek B A 6 A 3 S R R o [ R v AL TR B 2x. 2007, 3 U A5 ML (GB/ T12763. 6-2007). It a0 . v [ A i Y Wi A

EERT, BIREF . ARIEE, PAILSE. 2011, ARV f0 i R B X B ) A AR AR S e . K PR AR, 35(12) ¢ 1881-1889

EER, BRACHR. 2006, AR g i 3 G AR SR AT, K, 2(3) s 16-24

IBECHE, ALY, 1991, WA A Y. de st AR R 39-163

Bk #, £ O, A%E. [, @XB. 2004, K (Trichivrus lepturus) #3548 8K ST L E &, WS, 35(5)
404-412

PR, SR 3R, 1984, ARG B )M ERHEER R 5 R e R, K =M, 8(2): 135-145

AR, 1982, FRUEAF A A A, LR RSB0 AE S R S WIE , 13(5) . 461-471

B WAL, BT, BOTHE. 20110 /NVE AR MRBT REOC R R B I AE PR R AL KRR, 18(3): 602-610
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