AR 1% 200243 A
Bull. Tokushima Pref. Fish. Res. Ins. No.1, 9-18  (2002)

T RS UL SR I T St 5 1 R
([CREEART B N IRESR R DHEE

ik i - e ;%1
Whs S i

N REDRTEL

L H éjr%fJ

L7 ZUAh

M P

Estimate of the Number of Eggs and Egg Capsules laid
by Oval Squid (Sepioteuthis lessoniana)
on Man-made Spawning Beds Settled in the Coastal Waters
of Shishikui town of Tokushima Prefecture

Yukio UETA®', Toshihiro TAKAGI*2, Akira HIROSAWA*',
Akira NAMIMATSU*, Shinichi GOTO* and Tatsuo TOSHIKAWA*

Since 1998 we have set man-made spawning beds for oval squid in the coastal waters of southern

Tokushima Prefecture, which is one of the main fishery ground for this species. To validate their effect for

spawning, we estimated the number of egg capsules at the man-made spawning beds (total 150) by SCUBA

survey between 1999 and 2001, Totals of 92% and 85% of the man-made spawning beds had egg capsules

attached in July (peak-spawning season) in 2000 and 2001, respectively. It was also estimated that

10,150,000 eggs from 1,730,000 egg

capsules were laid between May and July in 2000 at these spawning

beds which were settled on narrow area (60m X 160m of sea floor), This estimation suggests that about

2,800 adult squids (>50% of the total catch of the local fishery market during May to July) had spawned on

the man-made spawning beds. Methods for estimation of the egg number and the ecological significance of

the man-made spawning beds are discussed.
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Fig. 1
capsules attached on the man-made spawning bed settled
in Konasa Bay of Shishikui town in Tokushima Prefecture.
Squares show the area (60m X 160m) where the man-made
spawning beds were settled.
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Fig. 2 Two types of the man-made spawning bed for the
present study. Star reef AE-2-1 type (25.635 t) consisted of
four compartments with eighty-one steel poles (19 mm in
diameter and 60cm in length), and five compartments
packed with many stones on the concrete block (4.2m X
4.2m X 45cm). Star reef AE-2-2 type (15.403 t) had eight
steel spikes of 20cm in length under concrete block (4.2m
X 4.2m X 20cm). The volume of these spawning beds is
8.3ni.
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Fig. 3 The arrangement of the man-made spawning bed
settled in Konasa Bay (Fig. 1). Thin squares and thick
squares respectively shows AE-2-1 type beds and AE-2-2
type beds. Water depth where the man-made spawning
beds were settled ranged from 4m to 14m. Left part of
figure shows the areas where the beds were settled in 1998,
whereas the right one shows the areas where the beds were
settled in 1999,
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Table 1 Survey date,
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water temperature 'u bottom, number of man-made
@pawmn0 beds and observed number of eg

g capsules laid on the man-made

spawning beds settled in Konasa Bay of Shishikui town in Tokushima Prefecture

Water Number of
man-made
spawning beds (A)

Survey date temperature at

bottom (°C)

Number of man-made Spawning

spawning bed with laid .. 0 %
cgg masses(B) efficiencyB/A(%)

04-Jun-99 - 05-Jun-99 20.3-20.9
08-Jul-99 - 09-Jul-99 23.9-24.6
17-May-00 - 18-May-00 18.4-17.5
[5-Jun-00 - 16-15-Jun-00  20.0-20.5
17-Jul-00 - 19-Jul-00 23.1-23.5
19-Apr-01 16.0-16.3
25-May-01 20.7

26-Jun-01 - 27-Jul-01 19.2-19.5
24-Jul-01 - 26-Jul-01 23.2-23.8

23 28.0

63 76.8
150 ™ 14 9.3
150 ™ 65 43.3
150 ™ 138 92.0
150 ™ 2 1.3
150 ™ 37 24.7
150 ** 89 59.3
150 ™ 128 85.3

* AE-2-1 type

% Bighty-two beds of star reef AE-2-1 type and sixty-eight ones of Star reef AE-2-2 type
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Fig. 4 The dimensions of the egg capsules spawned on a
vertical pole of the man-made spawning bed settled in the
coastal waters of Shishikui town in Tokushima Prefecture.
L, width for basement of eggs capsule.
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Table 2 Number of egg capsules in each egg mass laid on the man-made spawning bed

. . Length Code of egg mass Number of egg
Sampling of the root [ 2 3 4 5 3 7 8 9 10 Mean capsules per root
date (em) Number of egg capsules (Scm range)
7-Jun-00 5 65 50 67 50 95 60 50 50 65 85 63.7 63.7
7-Jun-00 10 90 110 120 95 130 130 120 10t 105 114 tL3 558
7-Jun-00 15 116 170 190 130 190 155 170 130 180 189 162.0 54.0
7-Jun-00 20 195 210 230 190 250 195 215 187 287 207 216.6 54.2
24-Jul-01 5 50 50 65 50 60 80 65 50 75 85 63.0 63.0
24-Jul-01 10 160 140 80 140 90 130 132 80 120 100 7.2 58.6
24-Jul-01 15 160 140 120 140 240 170 135 140 155 190 159.0 53.0
24-Jul-01t 20 300 350 195 186 211 202 187 245 180 201 225.1 56.3
24-Jul-01 25 400 210 244 300 190 245 200 195 250 200 243.4 48.7
24-Jul-01 30 32 180 184 250 300 230 180 190 266 332 243.2 40.5
24-Jul-01 35 190 210 270 350 290 195 366 245 322 310 274.8 393
24-Jul-01 40 450 260 300 250 340 255 309.2 38.6
Table 3 Number of eggs contained in one capsule
Sampling Length Number of egg contained in one capsule
date oftheroot ™7 i 23 4 5 6 1 8 9 Mem

07-Jun-00 10 0 0 0 0 0 2 3 5 0 0 6.3

07-Jun-00 15 0 0 0 0 0 i 6 3 Q 0 6.2

07-Jun-00 20 0 0 0 0 0 2 7 1 0 0 59

24-Jul-01 5 0 0 0 0 0 3 4 3 0 0 6.0

24-Jul-01 10 0 0 0 0 I 4 5 0 4] 0 54

24-Jul-01 15 0 0 0 0 0 1 3 5 i 0 6.6

24-Jul-01 20 0 0 0 0 0 2 4 2 2 0 6.4

24-Jul-01 25 4] 0 0 0 3 3 2 2 0 0 53

24-Jul-01 30 0 0 0 0 6 3 0 0 1 ] 5.6

24-Jul-01 35 0 0 0 0 0 t 4 2 ! 2 6.9

24-Jul-01 40 0 G 0 0 0 3 7 0 0 [ 57
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Table 4 Estimated number of egg capsules and eggs laid on the man-made spawning beds in Nasa Bay

Length of the root of egg mass laid on the steel pole of the man-made spawning bed Total Total
Survey date number of number of
5 10 IS 20 25 30 35 40 capgulcs eggs
8-Jul-99 9.819 45,283 63,237 95,186 78,862 25.293 6,595 0 324,275 1,919,047
17-May-00 570 5,031 13,643 11,263 3.164 486 0 0 34,157 208,924
15-Jun-00 2,534 8,919 34,829 79,506 85,433 53,261 35,724 3710 303,916 1,797,948
17-Jul-00 5,702 32,475 141,882 354,685 424,490 326,861 102,500 7,729 1,396,324 8,145,073
26-Jun-01 4,435 14,408 45,422 85,690 91,275 52,774 13,740 309 308,053 1,804,451
24-Jul-01 7.285 71,126 111,227 117,051 45272 10,944 1,649 1,546 366,100 2,212,932
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Appendix-figure 1 Results of observations on egg capsules laid on the man-made spawning
beds in 1999. Symbols are the same as in figure 3. Squares with shade show spawning beds
with egg capsules. Water temperature at the bottom layer and days between surveys are indicated

beside the arrow.
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Appendix-figure 3 Results of observations on egg capsules laid on the man-made spawning
beds in 2000. Symbols are the same as in figure 3. Squares with shade show spawning beds
with egg capsules. Water temperature at the bottom layer and days between surveys are
indicated beside the arrow.
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Appendix-figure 3 Results of observations on egg capsules laid on the man-made spawning
beds in 2001. Symbols are the same as in figure 3. Squares with shade show spawning beds
with egg capsules. Water temperature at the bottom layer and days between surveys are
indicated beside the arrow.
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