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 E: KFE ZAmERGEERF SRR KE, REMRAE
RN R FERFFE, AT EESBEELR%WER
2010 4 10 A ~2011 4 3 A 7EJLKTGEE (48° ~52°N/15° ~34°W |
3° ~ 15°N/34° ~40°W) SRAE [ 524 RAT BAEA (HEME: 328 |,
196 ) FIAHSCEE , FHREIL % 51 Bk (104 ~ 254 cm)
52 RMEME(135 ~211 om) HHEBHEAFITFER L E, RIE L LE
B REFEWERMARKITHT, EREH: XRKMEHBE
BHRZRRN Ly =192.8 R ™™ ;@53 10% RS ER4 o (o WA
MEB RS, MR IR TEE R 1 ~ 11a, #EME R 3 ~Ta; P E 4 1L
REFRECN 3.58% , % e KEH BER R 5 R A S5 T A 47 - SR B
EERFEERKSE BEEAKSE N L, =289.4 cm,k=0. 16,
ty= —1.61;MEMEAE K BB L, =308.3 em,k=0.13,¢, = - 1.77;
MR FEAEKE BEMZR (P <0.05) , i MEm: Far 733 4
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Schnute 75 72 A iF IR KT B A K

P TR P S 448 8 10 ¥ R ) e A A A
Yo BR B AR AT, SO H AT E X KPP AR
BAMAERT PRI E . 4 SORTERE
Al B2 LS B AE Jb RV v g s R 1Y
FEAS BRE , X KT B AR I 5 A R AT TS,
D PEAGE K PG P K 7 2 BT UR 3 25 3R AL A 1 %
B BTFER A dL AR T B EFEy ICCAT Jf 5
W2 55
1 MRSk
1.1 REEREFI XIS

SKeRERTE] A 2010 £ 10 A -2011 43 H, 2
A WEE R A B BRBE 1 3 [ At £ 3 28 5 i
TE2 NXIRAE(E 1) :48° ~ 52°N/15° ~ 34°
W (A1), 3° ~ 15°N/34° ~ 40°W(A2) , W% K
BENLEEBURE AT R B HER R &

60° 50° 40° 30° 20°

1 BUEEXIE
Fig.1 Sampling areas

1.2 A0

W AN IE R RFEARK EEMES
BRE EFH—H LR 3 ~5 WHHEE, Bk
Rtz B EN LR E, £LRE PSS
TR, B HEE B T UK P EL 5 ~ 10 min,
B H A7 R E SR AL H R E G,
AR HEE BT 5% IREBRME IR L 10 min
Feda , ELARE [RIRUHE B K/ E o SR FH AR PR 6
s TR S E B R E T 15% MR
B2y 1 ~2 d, B FZRIEK G

TEFRRIGE T WS HE B I 4 58 FRAE A 92 1
MAEYR (2R ) MR ERZE (BRZ) 8
BHED , AR T8 2 R 2B AR Bk )2 38 S Ak B D A

B, REBENEK, LEFERE, AW,
FEARHE SKOMAL 71 NATANSON [#F5E™ | L%
MR LS — RN ARG, FHREEHER
(R,, mm) FIEFRAR (r, mm) , I H FHFAR R R
W&, R, IHEE LR EINGHELRES,r, N
AP ORBEFRWELER, BF1~7T X
AERE(E 2) .

2 KELEEHBRYTEHE
(BRAHERFEME)
Fig.2 Growth bands on the vertebra of
the blue shark(B: birth ring)

FRZ AL HATAER R %R, BB £z
KBEBEERMMERERELT , M EHEERL
AT E IR R A —B W SR = A
BEAT A, RO A A [R] 9 45 SRR O 4R 18 55 8 B I
KRR, B =B ERYAHR, W& 72,
1.3 HURAEFMSH
1.3.1 HHEKI

K FH SUARE A Kolmogorov-Smirnov #6; 56 M | 7
HAX K EREBEEER RA KK
BOME HEREAS XK B 125 S SR X KB
WTHE HEMELL R AT S 1: 15 W37 225347 (analysis
of covariance , ANCOVA ) FT- #6556 M . i K F & X
K (fork length, FL) 5% #E H 2 & ( vertebral
radius, VR) IR R R B EANBEME R R
FH Pearson #H2C /M B0 B 1% [B) AH G F2 BE 1) (B 3%
;33 B 5% 22 F 7 A4 H7H" (residual sum of
squares analysis, ARSS) ¥ 46 ME  HEREAR A K 7 R
Hy 25
1.3.2 XRAFHERFERR

4338 o 2 22 I =K X B A B R R T
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P E SR 2R R R R S
Z AR SR M E S AR, YA iR E
BEUNT 10% B, RAFREEBHER R, §
MFEHFLEE . HEARWT:

1=%2{%2(7| X”);Xfl)}xloo (1)
KA : N R FEREE RN REESEGn HiRBIK
BGX N5 T RASE | IR BT AR EG X 05 S
RART-HFRE B n WISHIE 2418 .

1.3.4 KAFRMWERKE

B TR AR B B BE 43 A i BR ], S0 4E
e 5 R BB S I O IR AR R A B 1 1 L
F77E, %t I, 3% B R ) Dahl-lea £k P48 IE AR
WA S 1) XA, Dahl-lea £8P 45 1E 24 3 /2
THHE R XK LM E S 800 Dahl-lea 24
K#TBIE, HEARWT

a+bR.

Li:Lc(a+bR:) (2)
KL N5 i AEIR S XK (em) s R, EHE
H¥BE(mm) R, K5 i FRR;a,b I K G5HE
HFBRHEERRIE S
1.3.5 HKpiE

KA von Bertalanffy 4 K 2" it K HFE
ERSHL AN

L =L, [1-e ") (3)
ot WL, O IR E A XK (em) 5L,
T XA (em) sk A 28 F B2 4,
o KN E B S AR
1.3.6 #Hfr

RIBHEERAERSETEILRAERTE
HIAEES, 24 o = 0. 95 B, B S K7 & B B K4E
B AR

(L, -Ly)

1
tmx=?ln[Lw(1_a) (4)
Ph_E B4 A0 B A4 AT 448 B Excel 2007 I
SPSS 17. 0 R4 58 Bo

2 4%

2.1 XKAmFER L
W RTE Al KIS R B 196 2
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(HEPE 77 BB, MEPE 119 B) , 18 A2 KB JtiE R
FHErEN 328 B (MM 205 2, it 123 ) ,
HEVEEL g 1.55 F10.6, AR 1 1 A (X
K, P<0.01), lFILRPGHKREE R F—
FRE K PN KT B BUEE 6 1 /5 (HfEE 282
B, M 242 ), M KT 72 ~ 284
em, XK HBH WA UEME, 735%] 4 110 ~ 120 cm
1 210 ~220 cm; MEPE XK IJEE N 90 ~244 cm, X
KHEAPNIEE, 53512 110 ~ 120 em 1190 ~
200 em ([&3) . M HEEHATA 1:1 WX &
5,P>0.05) ;M HEM XK i B B M2 R
( Kolmogorov-Smirnov 48, P <0. 01) ; HEME X
PIE B2 R THEME UK B (¢ K25, P <0.05) .

B wippk
20t oMtk

L5
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XK/cm
3 RBEXKEEST
Fig.3 Fork length frequency distribution
for the blue shark

2.3 XK-BHEEFEEXER

M ERFENXKMEHEETEREREE
HHRME(P <0.01) , HHEBFBRMIKK R
Pk 2210 2 % B A K T R R kAT RS
P&, SR LR R R AE 56 RBUE R K, A i
EIHFRE(ER D,

G th 2ok, O EEARHXKS
HEEHEBRXRTLEEMZESR (ANCOVA, P =
0.085 >0.05) , Ho#s M HERE A BHE & IF. KT
EXK- B ERMEIEXRRRN L, =192.8
R ™ (n=117,R* =0.91) (&l 4) , ¥ WX R4
e R 3t HHy : InLy, =0. 837InR, +5.26, fHE H
Z¥ a =0.837,b=5.26,
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F1 HBEUARBTEXKNEHEBEEXER
Tab.1 Curve fitting the relationship of fork length and vertebral radius for the blue shark
[R] A 7Y P51 FikX HRRE R
] e Lg =75.612¢% %1%k 0.862 7
B e Ly =74.482¢% S0k 0.863 3
b Ly =159.78R, +32.735 0.878 5
AHERIH W Ly =163.21R, +29.53 0.863 6
] e Ly =141.66InR, +197. 12 0.864 9
RECE W Lp =143.95InR, +195.5 0.855 1
e Ly = =21.06 R,% +200.83R, +13.709 0.880 3
ZAAHA e Lg = -31.00R 2 +221.89R, +2.7676 0.866 3
) PR L =192.74R %% 0.903 5
B W L =192.86R, %% 0.892 4
20 U, RINB SR — BOMERORE AT 28 J, e 8
o SNKEE ) 14 R SR SR S AT
§ 200 ERRB) B, W B 14 BHEAHR TF=24%
X 160 EFHBRIRB] B, & F A, TR
40 \ N ,
120 BT A AR HE M N 3. 58% (1< 10% ) , S5
0507 o9 11 13 15 FIRS IR BT
AR/ cn 1E 103 BASUEEEA P P ST B, XK

B4 KRBFEXKNEHEBLEXR
Fig.4 Relationship between fork length and
vertebral radius for the blue shark

2.3 FRRAMK
PI S e RS 11T AVEHERREA AT

i 104 ~ 256 cm, 4E 43 B b
5 ~8a MREAIRZE , di KB 70. 6% ; BEVE 52 R,

1 ~11a,H

Y AKTERE R 135 ~211 cm, FRTERE N 3 ~7a, 1 3
BT SR> AR 2 B B, M R

R2 BUERBSEREFR-KER

AR BE R B R AFR A R 2.3

Tab.2 Number of age-length keys for the male blue shark

X K/cm

#H

4ERE/a

3 4 5 6 7

110 ~119.9
120 ~129.9
130 ~139.9
140 ~149.9
150 ~159.9
160 ~169.9
170 ~179.9
180 ~189.9
190 ~199.9
200 ~209.9
210 ~219.9
220 ~229.9
230 ~239.9
240 ~249.9
250 ~259.9
it
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Tab.3 Number of age-length keys for the female blue shark
> . ER/a
X#/em %A 3 4 5 6 7
130 ~139.9 1 1
140 ~149.9 0
150 ~159.9 5 1 4
160 ~169.9 4 4
170 ~179.9 15 4 11
180 ~189.9 14 14
190 ~199.9 10 1 9
200 ~209.9 1 1
210 ~219.9 2 1 1
it 52 2 12 26 11 1
2.5 (kRKEHE RIS S A 1 22 18 T 33 58 1) 4R 8 21 UK A

FATNS JgHE HER T B A A IS 4L 3 3 3
KO EHERFER-XRES/DTRRWEE; #E KEFEHEESR,

HEZE ; MEVESE SR IEAR I, X 3R W ME 45 4F e AL 19

x4 BEHEABTEFEENRKMELNIK
Tab.4 Back-calculated and observed fork length for the male blue shark
AEWS /a
iR/ 1 2 3 4 5 6 7 8 9 10 11
1 68.4
2 75.2 106.7
3 68.5 101.9 135.0
4 62.4 90.5 128.1 153.0
5 62.9 89.6 116.3 151.0 171.1
6 65.3 84.9 104.8 128.5 152.2 173.5
7 61.9 84.8 127.5 147.3 166. 1 185.4 196.5
8 54.4 86.6 112.1 131.0 153.4 174.8 192.8 209.4
9 60.3 88.5 104.2 128.3 159.0 178.8 198.5 208.6 220.0
10 67.0 85.8 103.2 126.4 144.2 161.5 180.3 199.2 213.8 228.2
11 68.0 94.4 107.7 127.5 140.7 161.2 177.0 193.5 210.1 222.4 235.8
FH K/ em 64.9 91.4 115.4 136.6 155.2 172.5 189.0 202.7 214.6 225.3 235.8
iRt 5.4 7.5 12 11.6 11 9.6 9.7 7.7 5 4.1 -
WEMRPEA YK em 104. 0 119.3 156.0 175.5 191.3 205.4 218.7 227.1 236.0 246.0 253.0
PrifE2E - 2.8 10.1 10.6 2.7 6.0 2.6 4.7 - 2.8 4.3
x5 HWHEABTEFEENKMELNIK
Tab.5 Back-calculated and observed fork length for the female blue shark
AR /a
Fi/a 1 2 3 4 5 6 7
3 65.4 100.3 124.5
4 65.7 96.9 123.6 146.5
5 69.7 90.2 124.2 146.2 170.8
6 65.7 89.6 117.2 139.2 159.4 179.6
7 74.5 99.5 124.5 144.8 165.1 183.8 199.3
K/ em 68.2 95.3 122.8 144.2 165.1 181.7 199.3
e 3.9 5.1 3.2 3.4 5.7 3.0 -
WIS UK/ em - - 143.0 164.2 181.3 196.2 211.0
R - - 11.3 8.2 4.8 6.7 -
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2.6 von Bertalanffy £ FEf1HE6H

MR A 4F i (1 S SUAG |39 B A S L
K5HE XKL & MR, 73 E RERS
(K 6), XTHMERFTENS , RIS HEEMN
SR IR XA YRS, T A5 A (B -5 Z R 5 A
Fb B AR R, BOAS 38 LR AR AR K 5 TR 8 S5 AE

MEESEMSE RN AERSHER —ENE
WF BLSE 5 AR SE L8 R (LAl O H A AR
AR K, B AE G MR E K. B, A5
FUIERR ST ) A 18- AR B ¥ i 5 ME A R 1
HERZH(ES) .

R 6 JLAFEFMHEXEFZ von Bertalanfly £ KB
Tab.6 The von Bertalanffy growth parameters of the blue shark in the North Atlantic Ocean

6 51 L, /cm B k AR to B Ly/cm -
. M 289.4 +25.5  0.16 +0.06  -1.61 +0.6 65.7 17.1
S
F 308.3 +104.1 0.13 £0.10 -1.77 +1.7 63.4 21.3
- M 323.0 +5.8  0.11 +0.004  -1.07 +0.06 36.8 26.0
F 332.7 +46.4  0.11 £0.03  -1.00 +0.23 34.7 26.2
N M 301.3 +18.4  0.13 +0.02 -1.4 +0.3 50.1 21.6
o F 336.1 +127.5  0.11 +0.08 -1.6 +1.4 54.2 25.6
T F M s ML A
300

o MM
- - - HfEEVBhZR

o HEfE
HEEVBZR

0 2 4 6 8
Fh/a

B 5 KXFE# von Bertalanffy 4 < i &
Fig.5 von Bertalanffy growth curves
for the blue shark
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PR R X SR K e s A

HHER R L GURT L, {535 B BN 5 S PR AR
PR BORMEB T 20T T R GT, H 3 8 B[] 35
MR X SR IR T B &, M B H R
B o ABFFEH R P TS R B Y 00k 5 FA M,
A, e SOE W T B, SR = R B,
B EEHAMRE AR P WD T AN
2 R

SKOMAL 71 NATANSON )3 3 W22 b7 30 &
PUER(OTC) WAL KGR E & IE K F B4t
KRGMIEBREE TR, IF k808 T
#2510 LESSA 251 38 5t i1 P B 43 # , R 3IF B
R KF & W5 808 AR EF A 4.
A5 THA FER 8 TR, RIS
—EERBAE , AR X KT B R 80E B A 9t
RS, T 5 2 B M BF 58 % STEVENS'®! 1
CAILLIET % W5 — 3, Bt A F B A
/U —EE— B ML

E S22 X0 R PG K 5 e 1 4R I8 A0 AR K F
B ABEFEIT RN BE A Y T A e A
KRl HTFREARE X IR AR, £ 05T 4 R
B —ERZERYE(E 7). LESSA &5\
KUFEMRELEERKBERRTICRTGE, AR
B 45 R ok — % i WO 4w R OIE
BRANSTATTER '™ A=K Z ¥ 7E 0. 10 ~ 0. 20 Z [d]
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SKOMAL F1 NATANSON " 5 5% , {E Ak 3 ¥ 3 L
KA B (L, =289.4 cm > L, =284
cm >282 cm) , MEPE A K S E SRR SR
3 ; SKOMAL F1 NATANSON 1 5A g4t K 7 v e 1
ARKFREEZR, MAPRERELUEHT

ZEEE . MAME RIS R R AR L R B AR AE
B R B R RS , 42 3C T 088 59 BR 1 LA
RV HIXERL , R AT % 18, #i e 6 o 2 — 28 10
WABIF

%7 FEKXIHKASZ von Bertalanfy 4 S4]
Tab.7 Parameters of von Bertalanffy growth function for blue shark from different areas

X 35 FEA%H 51 L,/cm K ) E= PN
PG P 236 B 290.09 0.16 _1.01 [5]
JERTEE 82 B 349.2 0.11 “1.04 [6]

. 112 M 309.0 0.12 ~1.07
AR P 170 F 382.0 0.09 ~1.19 [21]
JERPEE 159 B 314.8 0.12 ~1.33 [7]

. M 282 0.18 ~1.35
LNk 41 F 310 0.13 -1.77 (8]

. M 289.4 0.16 ~1.61 N
kv 103 F 308.3 0.13 -1.77 AT
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A preliminary study on age and growth of the blue shark ( Prionace glauca)
in the North Atlantic Ocean

GAO Chun-xia', DAI Xiao-jie"**, WU Feng', XU You-wei'

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Scientific Observing and
Experimental Station of Oceanic Fishery Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306,
China; 3. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources Ministry of Education ,Shanghai Ocean
University, Shanghai 201306, China)

Abstract: The blue shark Prionace glauca, is broadly distributed in temperate and tropical waters of the
Atlantic Ocean, and is the main by-catch species in tuna long line fishery. A total of 524 (328 males, 196
females) blue sharks were sampled from Chinese tuna long line fisheries in the North Atlantic Ocean(48° to
52°N/15° to 34°W , 3° to 15°N/34° to 40°W) from October 2010 to March 2011. Whole vertebrae of 51
males (104 — 256 cm) and 52 females (135 — 211 cm) were used to age for blue shark. Based such
information from these samples, the age-growth of blue shark was analyzed in this study. The results showed
that the relationship between fork length and vertebral radius for both sexes was as follows: L, =192.8 R **’
(n=117,R* =0.91). Males were aged to 11 years (256 cm) and females were 7 years (211 cm). The
index of average percentage error (IAPE) ranged from 0 —3.58% for 1 — 11 years. Parameters derived from
observed length-at-age data for males and females were best to describe the growth of the blue shark. The von
Bertalanffy growth parameters were: L, =289.4 cm, k=0.16, t, = —1.61 for males, and L, =308.3 cm,
k=0.13, ¢, = —1.77 for females; differences in growth were found between sexes. The longevity for males
and females were 21.3a and 17. 1a, respectively.
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