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S I A BT AT A BT ) B AR SRR IR e R o S5 EIR , ARG B i S5 2
bR L BT X (] 43, ASAYRTE A ) PF 9 1 306 ~3 375 i, -2 2 466 = 545 i, ¥ 7E 20 11 b
PERR & B HEIN R (P <0.05) s I K AR S558 J) PF,,, 9 8.70 ~ 18.56 Ki/mm, -2 14. 17 £2. 12 i/ mm; {&
JEA AN SEHE Sy Py Jy 2.72 ~7.81 Hi/g, P390 5. 18 1. 23 Ki/ g5 PFyy [ PFy, T RREE (8ppyy <O7ryy, ) o
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1.1 HmkiR

L AR A SR I T FR B v ol A R TR B
P& R A1 AR 30 [ 1 e R A 1A, SR B 1) 1] Sy
2015 4E 7 A—8 H, REMWH NI 20° A4,
Wl 75 2 S JZ 4 9 ol B A A 53 7E i B
BERLRAEFEAS , 2208 VRO 12 ] 52 30 28 R 47 73
Mro
1.2 £YENESHH

L5 WARE AR T 52 06 % A O O, 3R AT A W o
o SPHARE S % JEREB 251 R H 2240 %
B o R AR, TSR AT AR B ETE iR
0, SNET TR EL A R B, IR ER R it TG R A A i
FLs BRI, PIEE A S 7025 5 fab i R 1 0E , W B S
~6 51 W KAMRIEE , i sim AR 66 H 4R , J5 s i
[, e B BT HANEE & B Ay o, A S 56 ) 7
L IMEPEREAS 412 2, D i H AL 45 K AR )
fEbr (B 1) : fid K (mantle length, ML) | fii 5&
(mantle width, MW) 3L %% (head width, HW) _fi&
K (fin length, FL) F1#& 5% (fin width, FW) R5
F Imm, it EY) 4645 AR BT i (body weight,
BW) i+ it i (eviscerated weight, EW) flk i &
(head wight, HeW) f&# %] 0.1 g,

S K
Heagkégdth E Fin length

N :
Fin widthi

JiZR S
Mantle length

E1 SHKEEMFEGRNEFETEE
Fig.1 Schematic illustration of biological indices

measurement for Sepia officinalis

SRR GR B R 53 - L P % 58 P
ZH 2> (International Council for the Exploration of
the Sea, 1CES) "k J G 8 BE Jal 43 o b e, 364
oy L-V Ho, T R & &5 3, o0 45 2851
Ji ORAE IR A /N 2 0 WK a0 F L 1
THG B A, O SLAC, T LD 6 Y B4
JH0, 4 B L B AE I 6 B B A AT AR R T
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A BRE B LA, OF SR B A, n] DL T AR
FRIR B €0 B o B3 40 M 5 IV 30 O Zh R Ly 7
YR, R S (B 3A (0, DN B R REAR AR 22, 0F ) I
D IO 1) 3 30 8 LA O 5 VI O S GR Ak
191, 5P BLFE AR ANt P DL/ i B R A R R T
Mg, FEAR IS, St S A AR 1 i A
111518 & I 50 FEANIV 9] 354 2., iR up §idd
SRR S (ovary weight, OW) A ] 0. 1
mg,

5 W T 7 I 7 < BT 8 BBOSCERE TT IAE
A4 2 N 12 ANV 9 80 2, 1 MR %A )
MIGETREA, SR E R E SR H ' e
Be(1-5X) T WLEE 11 E0 i A v] UL o9 Rk 40
Horp, T B9 SR ot 6 AT iR T8, RO %
%8 71 ( potential fecundity, PF) ; T &40 IV EAFEAS )
3 BRI B B OB 40 i 0 2 ) A O, %
LR, SRS DIE 20% ~ 30% [y B L
(292 ~5 ) PO B 40 i 4> %, PR30 4
YRR K/ v A < DS B + DR B R4
FEER + LA TN T A, A RARXT 58 ) 15 i
eS8 75 M B A BT 1) AR, B Ry 7 A4
(mm) BEEANIR BT i () M EFE T, 73 5 LA PFy,
T PF 7R
1.3 HiEabE

Sk I B N AR 5 MR RN DA G
TTAS [V AR 1) 58 - A RIS 1) R RO R AFTE
—EZ R R Sk R K R F R
Ry PR A KR B AR G AR K Y A
BB, I LR A BR %) RE 1 AR 2R A 23 B T
RN H LA KR A K LT IA
MIEPRES 2 PR, AR SCR 4R oR 5L T R
B 8RR BB 5 A B ) (PF
PF,, \PF ) 535 525K BT B A P12 48 bRy 5%
FRUATHIA I SC R EU(R) e KA R G
BRGNSy ik — 20 Y 1 W B g 5 4
YA AR R LRGN K R, R FH 22 e Pk [l U
BrEESTAA BE5E ) 5 W) 2 48 b 10 4 1] )3 7 A
KZR WG AT Z2 o0 M IE A8 11 VA 43 B, B 328
PORNEN YT Wab AT EA IO =3 NSV 7 R CA I =
T,

AR, 2 3K i Kolmogorov-Smirnov JE 2 4§
K Iy kAT S A A B 58 ) (PF (PFyy (PF )
() TE S BB o A K g, R 7 22K 36 J5 W kAT
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LR A PRI AR X B 58 T3 (PF ) F0A 5 A
BH ST (PF ) BIRGSEPE LS

K HGE 2344 Origin 2015 FI SPSS 20. 0 45
HEATAHOC BB A 2. B R - 290 + Aot
RFIR

2 4

2.1 KEABSH

LR M I TE | Sk T8 | K N T8 SE K
AR AR R BRI T X ] A (B 1) o For,
HAHE S5 Bl R 134 ~323 mm, e K A (189.37 +
32.16) mm, L3R TE Bl A 160 ~230 mm, 5 [t
7 81. 64% ; il 55 i A 80 ~ 260 mm , - ¥4 i 5%
H(127.93 +32.36) mm, 3 55 55 Sk 90 ~
170 mm, 5 & F 84. 78% ; 3k 5% ¥ Bl 7 35 ~ 130
mm , F343L 55 ok (76,35 £12.12) mm, {f # 3k 5%
JEHER 70 ~ 100 mm, 5 L 84. 78% 5 3k 5 35 ]
$135 ~130 mm, 3555 K (76.35 £12.12) mm,
i)k 55 75 B 70 ~ 100 mm, 5 LK 87.44% ;
8K FE Nl 132 ~320 mm, SEHBEK: K (183.96 +
31.83) mm, {3 E K {5 150 ~230 mm, 5 Lt
$182.85% 3 fE LG Ky 12 ~ 56 mm , EHHE K K
(25.71 £5.75) mm, {fp 3 & K 35 B A 30 ~ 40
mm, 5tk 64.25%
2.2 REHBHH

SR EAY TR — 30, S W R BT i G
JoT e R K SO e A5 T o AR ) 2 A bt S e A X
[ oA (B 2) o Horp (KB E o 70 ~ 1 972
g, PR (620. 16 +£297.51) g, H 344 5t
R 350 ~750 g, (5 ok 68. 60% ;4T 5 i
Bl A 89 ~ 791 g, V- i & fy (246. 52 «
120.76) g, PLdid i it i fil o 150 ~350 g, (5 HE ok
77.54% 53k B R Ju Ol 58 ~ 550 g, VX sk Bl
(158.63 £76.98) g, {343k Ji S i 4 100 ~ 250
g, itk 80.43% ,
2.3 MEEES

SEHRINAS , S AV AR BEFE ) PF Ry 1306 ~
3 375 %, P-4 (2 466 +£545.9 ) ki, ARG AE B
B B R R R B OBS # (ANOVA: F =
20.125,P<0.001) (£ 1), Hor, TSR
ST SEAE U0 (1 561 £225.3) i ; TR, 4>
- BT TE A 7y (2 211 £109. 2) ki, B v 5
BEAAMA (161 £47.2) H0 5 IV I, A4 Y998 7

BHE IR (2 758 +378. 4) K, B v BF B 240 i K
RGP 43 R (297 +157.2) fi (13 +4.3) %,
[RIESF, % 0 1) < A0 X 2538 ) PF,,, 4 8. 70 ~
18.56 fi/mm, 34 K (14. 17 +2. 12) ki/mm; {4
Jr AN B S PFyy h2.72 ~7. 81 Ki/g, V-1
J(5.18 £1.23) i/ g,
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Fig.2 The frequency distribution of biological
indices of mantle length, mantle width, head width,

fin length and fin width for Sepia officinalis

B 53 AT GE BB 3 R, 5 O TR
FH T SRR EEFE Ty A BT AR X S5 ) 1
PE3T IE 2540 i (K-S test, PF:Z =0.887, P =
0.411; PF,,: Z=1.114, P=0.167; PF,,: Z =
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1171, P=0.129) (& 3) . Hrp 158 157
A B EE R —0.234 05 Ry — 0. 291 ; Jal F AH X 25
BT - 0. 485 W& B 0. 768 5 {4 it 15 AH
T EH AR BE Ky — 0. 148 U5k — 0. 180, It
A FIXT B R R 1 7 2K 56 B, TS A

X BT 22 D(PFyy, ) =4. 498 , 1 i A A
FHIIN 522 D(PFyy) =1.507 PFy B9 7 72/

T PFy, B9T5 2208, WIS AR X S50 ) IR
KAHXT EI R E

F1 SHANETREERARENEEN

Tab.1 Individual fecundities of Sepia officinalis at different sexual maturity

PR AR LS 1/ R YW E GRREATINS /4L AT/ AL
Sexual maturity Potential fecundity Yolk oocyte Ripe oocyte

I 1306 ~ 1732(1561 £225.2) -

I 2070 ~2352(2212 +109.2) 99 ~239(161 +47.2) -

I\ 2266 ~3375(2759 +378.3) 117 ~629(297 +157.2) 8~21(13+4.3)

F 5S4 O) 7" HEIE + #50UEZ. Note: Parentheses “( )" indicates Mean + SD
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Fig.3 The frequency distribution of biological
indices of body weight, eviscerated weight and

heoad waoicht far Conia affirinalic
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2.4 NMEEENEKE REERHNXER

B AR E5 ) 5 B — A W 2E AR s 2 R 1Y
3‘%/%,éé%’%‘fil%i&\%@ﬁ\?ﬁﬁ@ﬁ%ﬁﬁéﬁﬂ
PG A, e 005 B A v 1) BRBOR R 45 51
(K 2) , SIS TE B ) SR JF T8 g @f
J Ak T R AR EOR O R, 5k T B2
LYERBOCR, SRR R R REOCHR, H 1%
P B g 1 5 B A 5 R AR (R® =0.663)
WS R RB(R =0.654) .

L A AR X S 58 ) 5 & B — R PR R AR
B BRMDLG E S U 1Y) eR SO 2 M pRER, SR 1T 40
HAER RN, I HRBOCRA T % (P >
0.05,3%2),

L A o A G A 5 A IR B L BB
R TR AL T R R EOC R, 5L
BETE RANMERBOC R (R 2) o H (KB & A XS
FIH S G5BT OC R BN D), A HOCREL
B (R =0.798) , IR Z 5 E R R LA K &R
(R*=0.757) .

0
1000 1500 2000 2500 3000 3500 4000
LTI/ HL

Potential fecundity

78 10 12 14 16 18 20 22
FR A0 2458 73/ (R /mm)

Relative fecundity
by mantle length

00 1 2 3 45 6 7 8
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B4 SBEESENMENEHENNAES S
Fig.4 The frequency distribution of potential fecundity and relative fecundity of Sepia officinalis
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Tab.2 Optimal equations between individual fecundity and single biological index of Sepia officinalis
J9£7 Tnd A E=v TN AMAE5E 1 individual fecundity
545 Index e
) Biological index VAR SR ) PF WK AR BH T PFyy, VRBRIEA XS BH S PF gy

A4 mantle length , ML

i & mantle width, MW

K EE

N :
Length index SL5¢ head width, HW

i€ K fin length, FL

SRl
fig v

fin width, FW

PF =85. 06(—:0‘ 0028ML
R*=0.613, P <0.001
PF = 59 628(1.()0()]‘)MW
R*=0.462, P <0.001

PF =8.38 +35.34 x HW

R? =0.495, P <0.001

PF = 92' 93 el).()t)023lv'L
R*=0.663, P <0.001

PF =1091.06 +54.74 x FW,

R*=0.289, P=0.004

PF,, =14.84 -0.003 x ML,
R*=0.002, P=0.819
PF,, =15.31 =0.01 x MW,
R*=0.005, P=0.734

PF gy =411.19 x ML ™%
R*=0.617, P <0.001
PFpy =194.65 x MW =% |
R?>=0.672, P <0.001

PFy; =13.85 +0.007 x HW, PFpy, =277.60 +12.71 x HW,

R*=0.001, P=0.868
PFy, =13.77 +0.003 x FL,
R*=0.001, P =0.850
PFy;, =13.31 +0.039 x FW,
R?=0.009, P=0.630

R*=0.582, P <0.001
PFpy, =314.68 x FL ™4
R* =0.534, P <0.001
PFpy =10.21 —0.072 x FW,
R*=0.350, P =0.001

(LG
total body weight, BW
EviN -

eviscerated weight, EW

B bR
Weight index

SLJiHE: head weight, HeW

PF =6.98 x BW> % |
R*=0.589, P <0.001
PF:29.386—0.00076EW’
R* =0.654, P <0.001

PF =23. 18e0'mm”w,

R? =0.560, P <0.001

PF,; =14.53 +0.0001 x BW
R*=0.002, P=0.807
PFy;, =14.473 =0.001 x EW
R*=0.001, P=0.862

PF,, =14.93 =0.005 x HeW

R*=0.015, P=0.536

, PFyy =5008.74 x BW —1.45,
R*=0.798, P <0.001
, PFyy =1796.34 x EW -1.36,
R?* =0.757, P <0.001
PFpy =963. 11HeW —1.27,
R*=0.727, P <0.001

2.5 MEEENEFK . RERRENSITX
7

it IR R SR B ) 5 4 B
AR Z IE) 9 56 &, 57 S AR 2658 7 5 IR K
A58 BE A B8 TE Sk YE MR R BT Sk T
85 8 T AE W) 2 FRAE 4R A 19 2 D0 4k [l 1A O AR
HOR BN, SRR ) 5 A TUE Y R bR
(i) [ U5 53 B B 4 [B1 0 7 78 Ok : PF = = 1129. 31 +
10. 03ML + 6. TTMW +9. 25FL +9. 72FW + 0. 86
HW —0.23BW + 1. 62EW — 6. 44HeW ( R* =0. 653,
F=4.23,P=0.005)

FrRUEAL T 2R -

PF = —1337. 418 + 17. 137 x FL (R* =
0.616, F = 40.08, P <0.001)

S 8 WA 2= T8 b, W AE B 0H 1 5
AR 3 A IEAH DG OC &, HAm L 5% i 3R B iR
&, oR0.785(3£3),

L5 R K A X S5 0 5 A5 A ) AR R AR 2
RV EE R EN Yy p

PF,, =8.59 —0. 008ML + 0. 013MW +0. 041

FL+0. 051FW + 0. 015HW +0. 0001 BW +0.011
EW -0. 40HeW(R* =0. 153 ,F =0. 41,P =0.902)
SR 8 T AR 1) 2 48 b 6] e K AE X 5 )
AN 2, WA 7 AR B A OC R o
L R o R X BB ) 5 4% I A 2 AR b
BT 4 4 B A 7 R A
PF,, =6. 69 +0. 032ML - 0. 024MW - 0. 011
FL -0. 006FW +0. 006HW —0. 007BW +0. 006EW
~0.006HeW(R* =0. 641 ,F =4.01,P =0.007)
FruEAL Il T A -
PF,, =7.258 —0. 004 x BW (R* =0. 589,
35.764, P <0.0001)
S 8 T A bR, 1A T B AR X S5 g
ESTINTE R AR PP E W EE =YV PSS
ZHARHEL S R B R -0.767(£3)
iR PFORISTE KT T, PF,, K
AAXTEEFE T, PF o AT 8 AH G 2558 7, ML Ry iR
K, MW Rl 58, FL M BER, FW R & 55, HW Sk
B, BW R AT EW N it HEW RSk &

F =

http: //www. shhydxxb. com



602 Eol ol ¥ R %M 26 &
®3 SHAMEEHNSSTHFENS TE&ERA
Tab.3 Multivariable linear regression between fecundity and biological indices of Sepia officinalis
RS PR AR BE5E Ty PF VRIS EEARXT BEHH ) PF gy
547 Tnd XS o TRt Ak M 2R 5L Al 5 M 2R 4L Ak 5 2R 4L
ghn Index A . R A A .
Biological index Standardized P Standardized P Standardized P
Coefficient Coefficient Coefficient
GRS 0.199 0.613 0.669 0.174
. i i e 0.082 0.711 -0.362 0.332
K k58 0.057 0.832 0. 134 0.567
Length index
fig < 0.785 <0.000 1 0.149 0.653
i S -0.059 0.749 -0.01 0.947
R 1N 0.114 0.722 -0.767 <0.000 1
B fh i 0.175 0.589 0. 696 0.503
Weight index
Sk i 5 -0.122 0.676 -0.065 0.882
3 e 6 J—T7 J1,BEHk 2 1 We b i ) SEAH I Rl 2 A
» b V2 \ LY
FEZE T A AHE SR BEHLR S 1 5 AR AR [
3.1 SWAMEEMFIEREE F7 A8 A, H 85.6% LI_L HIFEAR A A% 5

Sk J 2 R P AR K bR L o i S, XA L R A
ek vk B T A — A2 85 T B G i A ) Fb
SRR R AR A ] A7 A A A
KINGERG S )2 T SRR AE TR — 3K 2 2 b ]
LUKy R 224 T i b B R AE 22 P g K
VU PE A BTAR AE M 22 f81. (lllex argentinus) , P H R[]
KR AR RIS AR R /N B G 08 35 i 0 2 7 i
BRI 5r AT . CAEBFIE BRI
KBRS RO , A5 22 BE I o 1 28 5 P g
ZEAEPNPGALHE, f R AT B AR X R EE
A B T, LA A [ 33 4 7K LS 1 C TR T
3 o 4 2 M R R, LA A S S e
BAMA /NGRS ARG R R, B
Y5 T 7 AN 2 A P A R B8 Sk B8 i K A
fi 5 S B P W) AR R, DL R MR R 0 5
Sk Sk 462 SR A W 2 FR AR B R — AN W AR X ] 43
A, EIAS SR AE AR B T R — SR B

[, AT SRAE 1 T FL S T8 W0 A0 1 12
PRAR KL A 134 ~ 323 mm, f #4 IR K7 160 ~
230 mm Z (8], 5 H T AN N
i, T HL TR AR 1 IR /N T H v I 36
SRR G LA G SR R B =2 i), e g e
PEEIR AR RE SR/ N—JBEAE 25 em DA™
A I R FCAG 3 v SRR B A AR R /N A
36 cm b, FEAE AR 1A B /N B 2 AT ik 49
em' ™ AN AN R VIR W R AR 1 A R B
— 5 FRUARBME , 200 v 9 A S 3 ) 5 I 1) 4
ER I 2, 4 T SN R i 5 R 7E
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SRR R B A (IVIE) | B2 FEAS R AR B 1
SRyl SRR ) B 2 Y B OE A T A O
RIE , 255 12 2 i JRL I i L 4 A — IR 1Y)
A S Y AT LA B LS R A Y
13, iy R A — A~ A X ST ) B R B
Filb— P RAMIR
3.2 SWMEERE NS

BB 752 Wy b i B T XA L PR B )
N PERRAE , 2B 385 FE AN [R] K S50 & A B[R] T b A ()
IR RER EA A W B2 R DO R i
PR ZEE Fl, B4 AE 5 ~ 60 m KPR K
BRI 5 A KA T A A S S AR ) 0 T IR
WA S . AT Y B B R W A i
WA A VE AR BB 1 7E 1306 ~3 375 i, F-¥ME K
2466 ki, 5  MANGOLD-WIRZ'®'  fn
BOLETZKY " 45 47 31 14 1) 35 4> 1A 14 9 58 g A —
o (HRIXWFIE R B AR 1R F I ke
U SRR EEH g 4 000 Kz AR T2 R
BRI B ) 5 871 %™ W] L R Fh AR
()7 2 VA SR 2 ] A R B ) A 22 3K, X
T A5 HR IR A 2R 15 ST 1, LA A L FR B A
TR e AR & B SRR N R ok
FORSYTHE %52 RJ 4 4% 18 15 i & 1Ak 1) 5
TR T E RO Z5 07, 9 HAREAG R A
TRV %5 13K F3 000%:

O A WF 5T W, 5 S R ) A 35 )
(effective fecundity, RBI B3 8 PN 5P 25 B £ 20 i A1 A
BOPFZF) LLBAR, — M I A Z 5 1 1/3



4 34 VR AR, 45 B MUK JE AN 2 ) S50 T R PR I 603

PP 2 e g ) Gt i HE B 4 HE B
TE 4 ~82 iz (] AHFFT iR T HIZE I
BES L AR S 1 B9 B O - 240 i 8RN BN 1
Hobi e He B, i L O TE B I 8% ~
30% , Ja E WAL g 8 =21 KL, [R]I;, ASBIFSE A B
I P A A 10 V8 7 BB ) B PRI R I
T, BT IO 1 AR P iR O B R v R
KA G BEAH I, (H 2 X 26 51 BE 4 2 3 it & B L
P o X AT RS L] BV Y 7 B SR 0 s AR
O, T3 AU I 20 e HE B DA R R R PR A%
AR R SR U AL 2 S LR R A7 T 2R

WA A FEEE S 78 2 Wk ) 445 I 5 R X 35
53 PORR AR XS B8 R e , IF ELAR BT i AR N 25
FHIR X (5018 £ 1.23) Ki/g, RWIZE
i X) BB oM A B RA KR A
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The fecundity of common cuttlefish ( Sepia officinalis) in the offshore area of
Mauritania

CHEN Zimo' , CHEN Xinjun'**, LIN Dongming'***  WEI Yanran', CHEN Cheng', WEI Guang’ en',
CHEN Yangyang'

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. The Key Laboraiory of Sustainable
Exploitation of Oceanic Fisheries Resources, Minisiry of Education, Shanghai 201306, China; 3. National Engineering

Research Center for Oceanic Fisheries, Shanghai 201306, China; 4. Collaborative Innovation Center for Distant-water Fisheries ,
Shanghai 201306, China)

Abstract; The common cuttlefish, Sepia officinalis Linnaeus 1758, is mostly found in the eastern Atlantic and
in the Mediterranean Sea, and constitutes an important fishery resource in the world cephalopod fisheries by
attaining high market value in the Mediterranean and Asian markets. Herein,the individual fecundity of S.
officinalis was studied based on the samples collected from the pelagic fisheries outside Mauritania during the
fishing season of July to August in 2015. In addition, the relationship between individual fecundity and the
biological indices of each individual, including mantle length, mantle width, fin length, fin width, head
width, body weight, eviscerated weight, and head weight, was analyzed by using mathematic regression
equations. The results showed that the frequency distribution of mantle length, mantle width, fin length, fin
width, head width, body weight, eviscerated weight, and head weight was unimodal respectively. The
potential fecundity ( PF) was 13 06 ~3 375 oocytes, with an average of 2 466 +545 oocytes, and increased
significantly with sexual maturation ( P <0.05) ; the relative fecundity by mantle length (PF,,) was 8.70 ~
18.56 oocytes/mm, with an average of 14. 17 + 2. 12 oocytes/mm; while the relative fecundity by body
weight PF,, was 2.72 ~7.81 oocytes/g, with an average of 5. 18 £1.23 oocytes/g. Based on the comparison
of variance, PF, was more stable than PF ML(S;FRW < SiFM ,) - There was a significant relationship between F
and PF, and the biological indices (P <0.05), while PF,, showed little evidence to correlate with the
biological indices due to the low value of correlation coefficient ( P > 0. 05). Furthermore, a multiple
regression analysis revealed that the potential fecundity was significantly correlated with fin length, while
relative fecundity by body weight was significantly correlated with body weight. This finding showed that fin
length was the reliable index to estimate the potential fecundity, while body weight was appropriate to estimate
the relative fecundity by body weight for S. officinalis.

Key words: Sepia officinalis; potential fecundity; relative fecundity; biological indicator; Mauritania
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