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ABSTRACT

Spawning, hatching, survival and cannibalism of the
octopus, Ocfopus ocellatus, were investigated at the
indoor laboratory. The specimens were collected in the
coastal waters of Puan, Korea, from March 2000 to
May 2001. Changes in the gonadosomatic index (GSl)
during March to May, 2000 were similar to those in
2001. The GSI began to increase in March and
reached the maximum in May 2000 and 2001. The
mean fecundity of adult individuals in April was larger
than those in March and May in 2000 and 2001. In the
investigations of survival rates of adults according to
the water layers, the mean survival rate in the middle
water layer was higher than that in the bottom layer in
year 2000 (p = 0.002). The survival rate during 2001
was similar to the result of year 2000 in the water
layers (p = 0.018). From the investigations with the
purchase dates, the survival (88.8%) in the early
spawning period (April 10, 2000) showed larger than
those in the mid-spawning (May 11, 2000) and the late
spawning (May 23, 2000). For aquaculture, it is
suggested that the purchase timing of adults in the
early spawning period will have a better result than
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that of the other spawning periods.

In the amount of spawning with water layers, the
number of eggs spawned of the adults in the middle
layer were larger than those in the bottom layer. In the
number of eggs spawned with the purchase dates, the
number of eggs spawned in the early spawning period
were larger than those in the middle and late spawning
periods.

The size of eggs spawned were 6.904 x 2.520 mm.
the hatching period required (from spawning to
hatched larvae) was 55 days (April 17 to June 7, 2000)
at water temperatures of 11.2 to 21.1C. In case of the
hatching rates with water layers, the hatching rate in
the middle water layer was larger than that in the
bottom one (p = 0.004). In the hatching rates with the
purchase timings, the hatching rates in the early and
mid-spawning periods showed higher that in late
spawning period. Of the three conditions for hatching
of the octopus larvae, the experimental group under
the conditions of the presence of adult mother and use
of filtered seawater was the best hatching condition. in
the rearing experiments of young octopus with the four
food conditions, the survival of an experimental group
fed on Arfermia was the highest (21.6%). From the
rearing experiment with the three kinds of the shelters
for the inhibition of cannibalism, the survival of the
hanging group with the oyster hanging strings was the
highest.

Keywords: Ociopus ocellatus, Spawning, Hatching,
Survival, Cannibalism.
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ol®l Fqule] FAAE 3 MY £ 2UE s multiple range test) 3}3ich
7] $15te] Hold AEAHE 93 Zh2 50 liter %00 4 7
AYF (ARTA: w2, ARTB: Artemia $4, A3 g &
) 297 572D,
TC: B]:]ﬂ-nrx + Artemia 54 ;9_:23-7— AHLD: x2+- 1. 8k3 ZTule] WA 2F LR S (GSI).‘?—}EQ%" 24
[AA) = 7z A¥Ed = 300 vl (1 7] 2% 100 9} z7u] ojn|e] QA AZEER]S (GSDHE 200097 2001

2) ARAES AAStY Ao AEs 2FE FAEA T 2% u)ssidn 39RE 2717 A "Ele] 590 Azt
(ANOVA test ¥ Duncan's multiple range test) 3ttt (20004 84 212, 20014 44 229)< Yehigch 200049
7} 2001952 Eaeke 7+7) 285-66970/ 704 (T 418 N/
2) 2AAE A54E ) A, 265-637 WA (B 432 AHHA)2] Bejo et A
olwl zHo| ofgl Fau|e] TAMIR|o] &3P} glEA] &) 7 TSRS 200097 200195 2= 359 2AMA] 440)
A3 37kA] 2719 LA AT (AFTA: AFE 3, 347} 5920t o =9t} (Table 1).
AHTB: gt g3, AEFC: 2539 34 & 443
ol 1 & FRP % (¢1.5 x 0.7 m)°ll 2+ A7 £ 3,000

2. AQ AT F A ofu] AEEZA
SlA (1 7) $2% 1,000 Ble)) AHSARE Aste] ol ) azm o) HEE
Az AHAE EAE4 (ANOVA test % Duncan's 221 ojn] AFGA|HoME BEo] 22 Aul Ausld &
Table 1. Number of fecundities of ripe adult Octopus ocellatus.
No. of individuals Average Range of Average
Date . . . fecundity
investigated GSI fecundity
per adult
2000
March 22 12.8 285-439 341
April 24 18.2 417-669 519
May 27 21.8 324-479 396
2001
March 27 13.1 265-462 356
April 25 18.6 369-637 524
May 26 22.4 313-518 418
Table 2. Rearing experiment analysis by water layer of the adult Octopus ocellatus.
. . No. of . .
Water Rearing No. of rearing . .. No. of survival Survival
. s individuals L
layer period individuals died individuals (%)
Bottom 100 22 78 78.0
layer May 12-June 16, 2000 100 21 79 79.0
100 19 81 81.0
Total 300 62 238 79.3
. 100 11 - 89 89.0
g;‘i‘ile May 12-Junel6, 2000 100 10 90 90.0
100 13 87 87.0
Total 300 34 266 88.8
Bottom 100 18 82 82.0
layer May 8-June 14, 2001 100 16 84 84.0
100 19 81 81.0
Total 300 53 247 82.3
. 100 12 88 88.0
fg;‘i‘jle May 8-June 14, 2001 100 10 90 90.0
100 14 86 86.0
Total 300 36 264 88.0

_87_



Spawning, Hatching, Survival and Cannibalism of Octopus ocellatus

Table 6. Hatching rates of Ocfopus ocellatus with water layers.

Total number of

Water Purchase  No. of adult Initial hatching Final hatching individuals Hatching
layers date individuals date date hatched riite
(Average) %)

ge

Bottom 100 June 28, 2000 July 07, 2000 27,200 (272) 88.8
Jayer May 11, 2000 100 June 27, 2000 July 06, 2000 29,600 (296) 87.7
100 June 28, 2000 July 07, 2000 28,100 (281) 88.6
Mean (283) (88.3)
Middle 100 June 27, 2000 July 06, 2000 31,300 (323) 91.3
layer May 11, 2000 100 June 28, 2000 July 07, 2000 30.600 (306) 93.3
100 June 28, 2000 July 07, 2000 32.800 (328) 92.9
Mean 300 (319) (92.5)

zo AZ (F4 50 em 281D I F5F (=4 20 cm, 2A 2 79.3%% FZd X2 AZ&o] BT (p = 0.002), 2001
uk A2y o g RSl Zbzb 100 vhEE 48 A NP3 A2 o= Hi AEEo] $504 88.0%, A% 82.3%F Yel
3} 20003500 oo HF AFEo] T4 88.8%, A o] ZelAe AEEo] AF Fxc) A4 Yepdo) (p =

Fig. 1. Egg development of Ocfopus ocellatus (A-K). A, Ovarian eggs; B, blastodisc formation, 12 days after
spawning; C, yolk covered with the blastodisc, 17 days after spawning; D, part forming the head changed, 23
days; E, the site forming eyes and the site of the intestine were changed, 28 days; F, eye colour changed and
inner organ differentiated, 37 days; G, brown eyes became to be large and heart beat and arms appeared, 40
days; H, the gills and arms appeared and the mantle began to move, 46 days; |, the melanophores dispersed
on the surface of the body, the suckers of the arms appeared, 49 days; J, the positions of the head and arms
changed and the egg membrane, 52, days; K, the hatching form the egg membrane, 55 days after spawning.
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Table 5. Total number of eggs spawned with purchased date of the adult individuals.

Purchased Investigation No. of pots No. of strings  No. of eggs spawned Total number
date date investigated (mean) per pot (mean) of eggs spawned
10 10-16 (13.0) 215-432 3,430
April 10, 2000  June 4, 2000 10 9-17 (13.0) 198-449 3,320
10 9-16 (12.5) 194-439 3,570
Range 9-17 (12.8) 194-449 (348) (3,480
10 9-16 (12.4) 190-428 3,390
May 11, 2000  June 16, 2000 10 10-17 (13.5) 211-443 3,420
10 817 (12.8) 189-463 3,470
Range 8-17 (13.1) 189-463 (342) (3,420)
10 7-14 (10.4) 165-392 2,780
May 23, 2000 June 16, 2000 10 9-15 (12.2) 188-397 2,930
10 8-13 (11.1) 177-367 2,720
Range 7-15 (11.2) 165-397 (281) (2,810)

0.018; Table 2).

2) 74 A7 ofu] AEE

T A7 ASAR A ofr Tl AR (2000

44 109, A7) (20009 549 114), AHEEEZ] (20004
59 239) o sl AS3 Ad AEzrle AEES
87.0%, A7) 83.3%, AFE37l0] 72.3%%. Jeh) Atz

7] BEEo] 71 w3tk (Table 3).

Table 3. Rearing experiment analysis of the adult individuals with the purchase dates.

. . Survival
. . No. of rearing No. of No. of survival

Purchase date Rearing period individuals  individuals died  individuals )
100 11 89 89.0

April 10, 2000 April 11-June 16, 2000 100 13 87 87.0
100 15 85 85.0

Total 300 39 261 87.0

100 15 85 85.0

May 11, 2000 May 12-June 24, 2000 100 17 83 83.0
100 18 82 82.0

Total 300 50 250 83.3

100 27 73 73.0

May 23, 2000 May 24-June 29, 2000 100 31 69 69.0
100 25 75 75.0

Total 300 83 217 72.3

Table 4. Total number of eggs spawned of Ocfopus ocellatus with water layers.

Date of NO' Of. pots No. of strings No. of eggs spawned Total number
Water layer . investigated of eggs
Observation (mean) per pot (mean)

spawned
Bottom 10 5-16 (11) 115-435 (306) 3,060
laver June 16, 2000 10 8-18 (13) 180-452 (326) 3,260
4 ‘ 10 7-14 (10) 163-424 (317) 3,170
Total 30 5-18 (12) 115-452 (316) 3,160
Middle 10 10-16 (13) 215-442 (343) 3,430
Iaver June 16, 2000 10 9-15 (12) 192-436 (328) 3,280
Y 10 11-16 (14) 224-457 (353) 3,530
Total 30 9-16 (13) 188-457 (341) 3,410
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Table 7. Hatching rates of Octopus ocellatus according to the purchase dates.

Purch dat No. of adult Initial Final hatching Total number of Hatching rate
urchase cate  individuals hatching date date hatching individuals (%)
100 June 7, 2000 June 22, 2000 31,400 91.5
April 10, 2000 100 June 8, 2000 June 23, 2000 30,600 92.2
100 June 7, 2000 June 22, 2000 32,400 90.8
Range : June 22-23, 2000 30,600-32,400 90.8-92.2
Mean June 7-8, 2000 16-17 days 315 individuals/adult 91.5
100 June 27, 2000 July 6, 2000 30,200 89.1
May 11, 2000 100 June 27, 2000 July 7, 2000 30,800 90.1
100 June 28, 2000 July 7, 2000 31,100 89.6
Range A July 6-7, 2000 30,200-31,100 89.1-90.1
Mean June 27-28, 2000 1411 gays 307 individuals/adult 89.6
100 July 07, 2000 July 15, 2000 23,500 84.5
May 23, 2000 100 July 08, 2000 July 16, 2000 25,400 86.7
100 July 08, 2000 July 15, 2000 23.100 84.9
M July 7-8, 2000 July 15-16, 2000 23,100-25,400 84.5-86.7
ean 9-10 days 240 individuals/adult 85.4
55 (psw) 32 °|%E o 73} 28717 (20004 44 17%
3. A HEA AF 24 69 102 & 55201515} (Fig 1). 41948 ¥ chorion
1459 423 2 dade B (egg stall) & FAo UE (ege
PRt = = ]
TR ’}_\: & 2o ARS AHebA] 1 A3 :ﬁi: {341 string) o £&=9c} (Fig. 1-A). Akt 12¢e] A}y
ISt ASHIE QRG] B2 316 AL UL S5 ) ggsn ALl Loisken (Fig. 1), 481 ¥
ARFE FANALL FI% AT BolA WU B = rampeps

0.055; Table 4).

2) 74 A7 Ak

T A7 AkEeha) 1 e Aekske Aekzr] @Y 10
Q) o] 7olE) AAISS HTF 348 Ao, AEkEr] (5€11
) ol FHF 342 A, A=EEY] (59 23Y) o= HF 281

7§l $le} (Table 5). @A ofu] 744717}k Ab=h37]9l A4

2k o

.

£ Aol Abtzrl 4 Frjnc} HA eyt
4, A
yakg AE A Ag4e 11.2-21.1C (A4 89270C), 4

Table 8. Hatching rates of Octopus ocellatus among
seawater conditions and present/absence of adult mother.

Experimental Seawater Adult  Hatching rate
group conditions  mother (%)

A Filtered Absent 4.7 + 1.34
seawater

B Filtered Present  82.2 + 1.36
seawater

C Natural Present 614 + 3.42
seawater

Tulggoe Yiko] delzith (Fig. 1-C). Akt

23l Blei7t 9 o] 23sgm el Wt o
skl (Fig, 1.D). 2894l = DHAHAS) YL
7t Aol (Fig. 1-B), 379M00E 0] pgaez &
A gl ow Ys|gte] £257] AHstsdtt (Fig. 1-F). 409
Aol= = Azo] 2L =9 Az} #HAF o AlAulzoe] 7
2 gom B () o) A717] AR (Fig. 1-G). 4627
o= olrlm|7} A=) 31 o] Zlo]z|an WY3lo] Aol o 9
Fato] £70]7) Az} (Fig. 1-H). 492l AER
ol 3¢ Wtel el slo] %) 1ol M shslon ol
mﬂ-::}o] _»]-70—5] FeETA EJ,], 1_,] _ﬁ-zl o] o] y O]o—]L]J] }\]Zl-
S35} (Fig. L. s22iols Wl o) Ssgion W
o ol viels o] A7} uhEa Ane) AlEe] sl
oFelAm B Aoz dute] ¥Ee) T3 (Fig. 1).
[ 5500] BRI dekel QT BolAl F3}egiet (Fig.
1-K).

5. 534, olnl 79 4718 8% 24
1) 538 $33 2 238

429 Hake 30| WF 319 vl Aol HF 283
slel} Balsglon, Yaee F3o| BF 92.5%, A%l

BT 88.3%% Yehol, AFrct F5o] Bk A veldtdt
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Fig. 2. Total length (A), weight (B), and survival (%, C) of the
larvae of Octopus ocellatus among different types of shelter
for preventing cannibalism. Larvae were reared from 25 June
to 5 July, 2000. Bar indicates the standard deviation (n = 3).
Group A, hanging group with the screen for light contro};
Group B, hanging group with the wave plate; Group C,
hanging group with the oyster hanging string.

(p = 0.004; Table 6).

2) oju] 74 A 7)d K3}

ow| 74l A7 ARbAG Rk Atz s) (B 315
ule]) 2 F7] (BF 307 vHE) = Aot ey AekEs)
ole H 240 vle, H3E FHF 85.4%% el Ak
91.5%, AHHE7] 89.6%Ect W HIEE vehygich
(Table 7).

6. Akhd=] el A o] ¥-3l =7 =4}
AR F F371202 54-5740] s lom, Y Al
g2 AFFANNA F124v18] (348 4.7%) 2 7P W

32, AFTBYA F 2,1777H] (F3HE 822%)F 7MY EY
oy APBFCA & 1,614718) (238 61.4%)F HElUY
t} (Table 8).

7. 3R E $18 Ho'd 523
1) Yo A543

offl Fmle) FAMA Ade 20004 64 21974 14
(10€7h) 712] 50 liter =2 o] FF7] 100 vl +&
3l BAIFF AL 10 g/¥Y, Artemia 8L 10 WAlce, &
F7E DL FHT ARTA, AETB) TEI 124 Y
TEen, ASE 4 39 B8 AR AR $, AR
& 55 Ho| 2714 wetA AolE Yetuisith (ANOVA, p
< 0.001). Duncan's multiple range test 23}, A&7} &
2| At Artemio7} TEH Ho] 27191 AYTBe} AFTC
A v GE FEFRY 2otk HolE kA g
A% (AETD)E 71 Bl Artemia 9HE TETF AET
B)%} Artemia 3 ®[XE $49 £ 3EF (AEF0) A
oA AT Fe] FARLE FAF AojF UehiiA)
&gtk (A% p = 0.486, T p = 0.122). 1Y AEE
2 Artemia F5 F97T (A8TB) A 21.6%% 71 3¢
i, HolE T 2 AY (AETD) 11.0%=E 7P Wt
o} v SA 255 A (AETA) 9 Artemias) wHA
2 729 E3 FFT (AETC) Aol AEEo| 5AH
22 g Aol Holx] ¢skr} (p = 0.382; Table 9).

2) SAAE A58

SAAE AFAEL 20009 649 259-79 5% (10¥7H7t
A 1 & FRPgz9 o)d F4u]E 1,000 »l28 43151,
Holdl Artemia FAL $&o F4 10 MNAlceE 33K
o AFge 2 IA/UR P AR, AREL SAAHY
7 w2 Aol Wehiigitl (ANOVA, p € 0.001).
By AT} FFE A FRe A 2EAA Gt
(ANOVA, A7 p = 0.080, £ p = 0.120). o3 F47|
2] AEEE 3k oA 15.7%% 7V B3a, o
3T 11.2%, 23 $3E 3.4%F YeSith 3]
T 19.4-21.3 mm= 7+ Agpuie} & Ho|= giglon FoF
& A $37) 0.26 go 2 o2 A kst
(Fig. 2).

a &

F3u) ofm|g] 2000WE ¥ 2001352 PAaFA| 5
(GSD 9 ¥+ 47 12.8-21.8, 13.1-224°)9x, ¥k
< 20009 =91 288-699 7W/74A|, 200115 266-637 /7N
A2 ol A= ANAFTHEFAS (GSI) 13.02-21.10 H 84
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et al. (1997) & A} 278} AEE 27E 2ok
AEE 24NN 59 AFEEF0) 88.8%2 A5 79.3%
Eoedl, A A9 (8) o T o] ¥
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Table 9. Rearing experiment analysis of the larvae of Octopus ocellatus under the four food conditions. Group A, young
octopus fed on the meat of the Manila ctam; Group B, young octopus fed on Arfemia naupl/ii;, Group C, young octopus
fed on the mixed food with the meat of the Manila clam and Arfemia naupii, Group D, young octopus fed on no food.

Initial

Final

Experimental . . No. of Total Body Total Body NO'.Of Survival
Rearing period . . survival
group larvae  length  weight length weight individuals (%)
(mm) (@ (mm) ()

100 13.6 0.08 17 17
Group A June 2&0‘]‘;{3 Sl)’ 2000 449 10.7 0.05 14.1 0.09 16 16
Y 100 135 0.08 19 19
Mean 13.7 0.08 17.3 17.3
100 14.7 0.11 21 21
Group B Jume 2&0J31y 1) 2000 449 107 005 14.3 0.10 23 23
ays 100 14.6 0.11 21 21
Mean 14.5 0.11 21.7 21.6
100 14.6 0.11 16 16
Group C June %io‘]‘(‘g Sl)’ 2000 149 10.7 0.05 14.6 0.11 18 18
Y 100 14.8 0.13 15 15
Mean 14.7 0.12 16.3 16.3
100 12.8 0.07 10 10
Group D June %io‘]‘;;y 1) 2000 149 10.7 0.05 12.4 0.07 1 11
e 100 12.6 0.07 12 12
Mean 12.6 0.07 11.0 11.0
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AR F5FE oFIHo R 2F 445E 104] Ao
o] A7} 7b¢ 48kt 21 )] i} (Nigmatullin
and Ostapenko, 1976). {1 and F1 T (1966) = 5579
A HEES =4 23 AR, AF, oF, F5R ¢
Folgltky wusigedl, £ A AdeAx FrE:
Artemias AolAZ] ART GIAR) o AEEe] 21.6%%
7P B9, whAlE S Alo] ARF (hF) o AEEe]
17.3%% Yet f1 and 1T (1966) o 9} wi$ #ad

o_O A
o geE & 4 gk

Faw) fae) 24 WAE 93 olm 270] AA )
gin] SRR AEES AR 2] s, 8T

5 % 24909 S50 AYTIA F0) 449 AEEe)

T ARTY 3.4%2c FEgEd, ol 98 A¥TEd

24ae o ARTAL LAY 4 I 2Ae]
=

ueh gkEsigid) oA AR 243 BRde] gl
2 Az,

Q oF
=1 =

AejEx  Fob  dekeld A= FFwE) (Octopus
ocellatus)®] A¥eta) #3), A& W F2Alo) A3l Aok
Fatn] oju)o} MAAFEA S (GSD + 200097 20019
25 vega, 3948 717 Aste 590 Adizks
vehide}l. B3¢ TR 200093 20019 % 25 3-59
ZAO| A 44€0] 343} 5Y¥ ) o Egkt)h

FIu] oju|e] 3 AEE TAAME 2000950 T3
o] A YEE& (88.8%)°1 A% (79.3%) 2} =kx (p =
0.002), 2001 xoNx $59 AEE0] AEH} Egh (=
0.018). FUAPZ[E 2Abl A= 4kE27] (44 109)9] AE
& (87.0%)°) AAE7) (54 119) B A=Er) (59 239)
B} BEE0] B4 Yeht Atz s)6) ofu)E Felsls Aol
FL AR AmEch

54 AR AN S AaR g AR 5350
FolA 2ot o @gka, AP AR mabe A Ak
7] (2000 44€ 10%) 7} AkEE7] (2000 549 11Y) 9 4F
257] (20004 549 239) B} AEe] B Ao R 39l
o, ofu] FHu|E AkEI]o] Felshe Ho] Bl £& A
2 Algst)

Abksl vhe] Z7)E 6.904 x 2.520 mmo| gtk WHAUA
9 429 11.2-21.1TC (A4 8927) <A, #3712k
(20004 4% 17904 69 79)2 5590 2853t} 55
4 5382 F5o] AFEd =4 et (p = 0.004).

oAu]7-4) A7 AR FaE ARkER)9 AR )7}
ARF7|Re} Fahgo] wotoh

AR el A 3k ofn)rt Sle AR (3R
oA FahEo] 82.1%% /M BA veh F3-ES #olv] 4
e FE7)2E o) & B2 A ofw] Fre|r) A=A
el $l=5 st Agse AH-sle Zlo) 7Hg £ 2719
2 AlgA)

HolW o] FAu| A5 AL Artemia FaToNA AL
& (21.6%) °| 7P Fzean, T4 A 53 2ARE AF

LANE AFAPANE 2D SETeld AEE
(15.7%) ©| 7V FE3)3ic).
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