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Factors Influencing Body Size of Hatchlings, and Relationship between
Fecundity and Body Weight of Female, Octopus vulgaris

Hideo SakacucHr', Akira ARAKI? and Akinobu NAKAZONO®

Factors influencing the body size of Octopus vulgaris hatchlings were investigated using mature females individually
reared in 1,000/ tanks under natural seawater conditions at the Ehime Prefectural Chuyo Fisheries Experimental Sta-
tion. We also investigated the relationship between the weight of mature females and the fecundity (number of eggs in
the ovary), using octopus captured in northeastern Iyo-Nada of the Seto Inland Sea, Japan. A multiple linear regression
between the mantle area index (MA7) of the hatchlings calculated as mantle length (distance from the mantle end to the
midpoint between eyes, mm)Xmantle width (maximum width of the mantle, mm), female body weight (BW, g) and
water temperature (T, °C), was estimated as: MA7=0.000254BW—0.0417+3.210 (N=12, r=0.932, P<0.001). The rela-
tionship between the body weight of the female (X, g) and the fecundity (¥) was estimated based on the current and
previously published data of Hyogo Prefecture as: Y=1098X%%° (¥=21, r=0.934, P<0.001). Our conclusions include
that the female body weight and the water temperature influence egg size and that the early settlement of the paralarvae
reduces the high mortality rate observed during the planktonic phase.

Key words: fecundity, hatchlings, mantle area index, Octopus vulgaris
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&EUT, BHaDkE & ORI OB %R E —kEVFIC X
DEL TS, LeLlahs, BIER I ZIE LU
FNo bS5 L ML, BOEDLDERTETH S
EMRERFENTBE YD (HARRBIRENS, 1988; M
1E4, 1996; I A, 1999a) , & 2 DIREE & JREIIEL
OBRICIZEREIR Y T E 5 B OTREEN T T % 7=,
P E S Tl ~ & 2 FERATFO S s e A &
WAICE =2 A6N125 (RNEA, 19992). F LT, 6
RIZ S /O S EBUI AR 17°CHI T2 » A,
10 AZSL§ B FE(FO Z U KIB 23°CRii i TH1 » AT
D, FIZEINTIHLIZHKOEDIZHRTAITH 3
ZEPMEZIN TS RINEH, 1999b). X 512, H+F
RIS TARIBT v 2 a0 EFTmHERE D S |
E~TEEINTFIMIETH 50IC7 L, BEENREO T
RIZI3IETHD, KOF AL XEBEBOFHKENT LR
WMEEN TS BRENEA, 2000).

FEEOIL, BFELHETY X 20INE L OSLHEFFD Y
AZIZESBALNBEREL T, DEDQDO>OMMHEMN %
FEAil, OB XOSMEFETOH 4 TIZHOH 4 X% M
LT3, QBEAKRIZKDINE L OCSMEHETO S 4 X
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WO, wA &, PEUE

Bid, 22T, AfETIE, B4 a0KER LUK
BESEHEHFY 4 XOBR, oI L4 30K
& NI ORI OWTHRE 275 7.

HEEHE

MEMF A XCHEE S 2 2 ER

1996 -7 5 1998 4F- D, FFFHHick VT, 2ZDIFEk &
V/NHEC Ik DI h v yanmrs | SHESR
HAFHIZERURBEL T3 LB s n2ltko 4+
TR B PRI E BIR - 72 (Table 1). HEEAK
RELANER, BHRD1,0000/37 T4 b A 1K
INEL, SEEAIEEFEEREKRORTARE Lz, A
PHZIE, BEIER & LTHIRD 75 A5 282 DI1F % |
g ORE L7z, B0, FHiocHEROAEAZBIEL,
FRTic RO EMOF i E KU 2 h /2010 &1t
RAAEBE L, <4 33BHE2 0 TEINL, #EF0 5t
SEHMIZDOABZ BN TS (F L, 1969; HA
FRESREW S, 1991). % 2T, EIRBEEEH» S H1LEE
HEToOH#E*SMEAEE L, SMEBDORL BHEFNEY
Sixnnk s, SMEFRBYIHOMFOARE 5% FL~ 1) v
THEELE. %H, SF0EEONEE (ML, SERE
PHROPLETOEL) BLUNER MW, NEOR
KiE) #EEFAMBT THMELAE, &5, SHEFDOKE
EERTEEL LT, NEmBIER (MAL MLXMW) %3K
7.

S IDOFE & FHENHORE

PP KEREE T, FPHcB T~ ¥ aDRIEEEL
BTS00, A 22 BAL, BEHEEZT T
Wa, FDI B, 19984 5 1999 F T THIEL 2+
FADHPT, GSHENR 10 EDFEFEE L 5 5 9fflkD
NBE A 5% kL) Y CEEL, %A, JNEMBEEHKL
7=,

GSI=(OW/BW)X100

ow: INEEEDINEEE ()
BW: {KE (g)

YRBEIRELS, INBEDEH A EARE M 1gUIDELD , FEAD
U EETR L, ERIIC K D EKROIBEHEE L /.

B 2
SMEMEF Y A DI HEE 57 5 ER
v XD IEERE, D 1~18H CEIERMB L. 4~5H
WCREH X ZINE TR T eHIZ AL L, &1 A EEEE
48~57H (E¥Hs51H) T, EHHEEFKREHEE
17.0~18.3°CTH »7z. 8~10 A e h =iz s~11 H
&t L, SEEEFEEIZ22~308 (F¥27H) T, F
YIBRE KRB % 21.7~25.2°C Td - 7= (Table 1).
KRz & 0B 12/l0F — 21220 T (Table 1),
OFE Bw) & SMEHEFONEE ML) b L USER (Mw)
OO BERAFR A PR HE R (Table 2), FOKE L S{LHE

~ Table 1. Body weight of mothers (BW) and body size of hatchlings of Octopus vulgaris. The mothers were individu-
ally reared in 1,000/ tanks under flowing, natural seawater conditions at the Ehime Prefectural Chuyo Fisheries
Experimental Station, after measurement of the total body weight (BW). Mantle length (ML) and width (MW) of
hatchlings are shown as a mean value of thirty specimens. BW: body weight of mothers in g, ML: distance from
the mantle end to the midpoint between eyes in mm, M maximum width of the mantle in mm, MA4l: mantle area

index is calculated as MLXMW.

. Incubation Mean Hatchlings
Year Spawning Hatching days water BW

date (A) date (B) temp. (8) Number of ML MW
(A-B) . : MAI

(°C) specimen (mm) (mm)
1996 Sep. 17 Oct. 14 27 23.11 460 30 1.75 1.52 2.66
Sep. 30 Oct. 28 28 22.14 230 30 1.71 1.28 2.19
Sep. 30 Oct. 30 30 22.05 420 30 1.73 1.34 2.32
1997 Apr. 17 June 13 57 17.03 2860 30 1.94 1.67 3.24
Sep. 7 Oct. 2 25 24.33 940 30 1.79 1.39 2.49
Sep. 11 Oct. 6 25 23.99 480 30 1.71 1.40 2.39
Oct. 5 Nov. 4 30 21.67 290 30 1.74 1.34 233
1998 May 2 June 21 50 17.92 1150 30 1.77 1.53 2.71
May 3 June 22 50 18.00 2320 30 1.85 1.66 3.07
May 5 June 22 48 18.05 820 30 1.91 1.46 2.79
May 9 June 26 48 18.28 1350 30 1.87 1.51 2.82
Aug. 7 Aug. 29 22 25.22 1790 30 1.95 1.32 2.57
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Table 2. Correlation coefficient between the body weight of
mothers (BW) and the mantle size of hatchlings of Octopus
vulgaris (ML, MW, MAI). ML: mantle length, M/¥: mantle
width, MAI mantle area index.

Correlation r P
BW-ML 0.790 <0.01
BW-MW 0.729 <0.01
ML-MW 0.437 >0.03
BW-MAI 0.872 <0.001

FONEEOR (-=0.790) B X UHOKRE & SLHETFDO I
EIROME (-=0.729) IZIEOHHBIH A 5 417 (P<0.01). L~
Lahs, SMEHFONER L IEROEICIZHERIEAS
N o7z (r=0437, P>0.05). ThoDZ kb, SHLHE
FOH 4 ZFRL IOV A ZERKMLTE30D, &l
HEFONEDOERIE, BFLLHELHETE R EELLN
7= DEID, HEWBEER SRS T OKE L OMOHEBE
a2, NERLABIREINThEMDGE X
D & EWEEE (-.=0.872, P<0.001) &R L7z (Table 2). %2
T, RETIORE BW, g) LHEMEIEER (MaD IZ20WT,
DEDOEYFAEE % (Fig. 1).

MAI=0.0003258W+2.277 (N=12,r=0.872, P<0.001)

DEID, STV A X LAKROBERIZ DO THE %
For. 6 A5LMEEKE 8~11 A Sb{EEKEZ KT 5 &,
HiEOH & 2 DKRERME L 820~2,860g, HHEDH L 2D
{RERP 1L 230~1,790g T, HOFHN LT A XIE6H S5
LEERO A S I RE L, KEOWELP LR TR -HET
DMANE, DEOEL S EFNAHEF LD & Kk E VL ERIC
Hot (Fig. ). L2ALED6, EREEOKEDOHRL 2T
&, HEFO MAMEIZ8~11 LKL D & 6 A Sk
DFHBKEEAS D AL, SR A XITKRIESB
ELTWAEE e RN (Fig 1). £27T, HBofk
& (BW, g) & EIE KB (T, °C) % BAZE, FEFO MAT % 5E
WK Y L TERRST ATV, DEIORTERRR 25
7=,

MAI=0.000254BW—0.0417+3.210

(N=12, r=0.932, P<0.001)

2T, fmAEVEEREE L OEBCEHO B OME E1T -
=& 25, HEKIEE.05~0.001 THERFUIFEA SN, W
EF Rl K OEBEIEEDTH 7=, 72, EERER
BB, BOEKBIC» 25 L050681, KEIZA»5 S
DA 0381 L&D, MEHETFOY 4 XiIEKRIRELD EHO
KEOHEL LD ZTTOE

351 y=0.000325x + 2.277
o r=0.872
£ P
£ a0l < 0. 001
g
[0}
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Y
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Figure 1. Relationship between the body weight of females and
the mantle area index (MAJ) of hatchlings of Octopus vul-
garis by hatching month. MAJ was simply calculated as man-
tle length (distance from the mantle end to the midpoint be-
tween eyes, mm)Xmantle width (maximum width of the
mantle, mm).

Table 3. Body weight and fecundity (number of eggs in the
ovary) of mature Octopus vulgaris, which were captured
using octopus pots in northeastern Iyo-Nada of the Seto In-
land Sea, Japan. The ovary weight includes the weight of the

oviducts.

Body Ovary Gonad.al

Year Date weight weight 591nat1c Fecundity
A By

’ (B/A-100)
1998 May 20 1638 2470 15.1 120258
June 17 973 104.6 10.8 118500
Sep. 11 1755 221.4 12.6 135125
1999 Feb. 5 1588 227.3 14.3 121743
Mar 17 2050 364.5 17.8 140968
Mar. 23 830 136.9 16.5 81984
Mar. 23 1620 178.5 11.0 132665
Mar. 23 1780 244.8 13.8 146118
Mar. 23 1794 3345 18.6 166963

5 AOFE &I EMBORER

offfADSEE L 72 & iz DWT, KE, MREEL LT
PHBLINE D F — & %87 (Table 3). DY 14 X & SLHE(T
DOHF A XEDBIZEDOHEBENALNS I &4 5 (Table 2,
Fig. 1), Iz DV T E IO A4 ZIHIB L TH A XA
ERLTWBEEDEELIOND., TDIZY, Moy 4 2k
PRBLERE & ORI, [— kB TlRE< [N
TEITRETHAD.

22T, AWEIZEVBEF-2 2T, KE (X, g
ORI (v, f8) BIfRENEBEE Y =ox 2K D3k
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Figure 2. Relationships between body weight of mature fe-
males and the fecundity (number of eggs in the ovary) of Oc-
topus vulgaris based on the current data and Hyogo Prefec-
ture (1984). Broken lines indicate extrapolation.

(Fig. 2), 2 EFDMEYRAN % H7.
Y=2405X%% (N=9, r=0.834, P<0.001).

ZHiCk D &, BRI, HRE200gT43Tll, K&
1,000g T 10275, A8 2,000g 14971, A5 3,000g
TI18.6 7, AE3,500g T202 & 50, FEE (1984)
DFEREINRB & KE 6o g R TIIINEIZ S <, hE
664 g LI ETRINEUZ A% < B X iz (Fig. 2). AWFET
A L7230 O R E R NIZ 830~2,050g T, 13 AL 3K
H1500g FOEFEEBERL CH O, NEEKDIIBER
BoaHEE§ 51013 Z oEREIEE X AW (Fig. 2).

LEE (1984) 3B A3 20 1218k 1DV, K&\
EINBINE DB R & —XRBABUZ L W Rk® T B (Fig. 2).
LinLaab, KEER 1984) BEH L =B 0IEL AL
IXHREE 1,000 g RO MEATH 0, KEE D IR INE %
HEET B0, ZoRFBRITBX 20, 22T, EEE
(1984) 7R U 7= (KB — UNBLUNEBERN 2 5, 7 Z THWLS
NTO BB 12 RO R E & IRBEINK Dl & 32 ELD |
INHERMROTFT — 212 A, REEHIZL DO EDE
IR & &7 (Fig. 3).

Y=1098X%% (N=21, r=0.934, P<0.001).

ZOmEUFRICL D &, UKL, (K& 200g T 3.5 71,
RE 1,000gT10.1 T8, AHRE2,000gT16.05{f, (k&
3,000g T20.8 77 flHl, 48 3,500gT23.0 F{H&EH xHhr-,
HIrh (1959) &, fRKE3350gD ¥ & I AFEH L 2=01- >
WTIEE R L, A2 AEEHE L TWE, &K
e oA - ElaaIc & 0 FREOME % 2 OYIRITE 4 sk
HEnapEal, A 1959) OFREIFIF—FHL -,

i, PEBIME

200 [ Y=1098 XO.GSS
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Figure 3. Relationship between body weight of mature females

and the fecundity of Octopus vulgaris. Solid circles indicate
the current data; open circles indicate data recalculated from
Fig. 15 of Hyogo Prefecture (1984).
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Moz oiz. W& Y F AT Y Engraulis japonicus 5 & O
MOz DRI TIE, KRMEVIZEIINRERFB S EL
s 6 DREEZITERBIMET T 5720, KRR
Ly 2Em@Icd 5 I L AMEEN TS (5H, 2001 F

H - 5, 2001). F£7=, 7 L Plecoglossus altivelis Tl%
HERRY, WA KR AR A BRI & {ORIRm 0 B

WA A EL Z LG T hTw s (T, 2001), Z
D&z, KREBYNT, EESFRALZBRICE» NS &,
G4 A ZHRREET BERNICH 5 Z LMo T w5 (1
A, 2001). LALass, w4 I30B4, nstds
FTHRAMARET 5720, B AELZ TS, &1k
T TOEKRBEIXIZITI0%TH D, YA XOEREIO
ERE2LSFHT I LETE AL, 2 - Wi (2001)
&, HERUC & o TEPRHAEYIO 2 VIR R iR Mo
ZVBRIETH DI LNEL, MROEKRELED 5L L
L TRENA O REEME A BRI L Twa, v 42Tk, &
ISR TN S KBYINEHIE (6~7H) 125335 (IR
FHEA>, 1999a, 1999b) , M TIX Z OFEIZEINT 5 A
EAZWI b (BIERPTKERRE - SEEKER
BRMG, 2000, 2001), ZORENZIE~ 4 IREFORIENIEE
FEHRLEVEDEEZ LGNS, T, WIHEL (1999a)
2 AT OFEHEIZ >WT, AEREHIIN2 AT
HEN, WEREFIZIOOTEARNHTHE EHWEL T3,
L2 UL&AE, Vilanueva (1995) (&, ¥ & THEFHELEIC
AT 2T, HECBEfRAa <, SEES 75 mmilE
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