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Recruitment structure of natural spat collection for Halocynthia roretzi at Samenoura Bay

Ryo SASAKI*

Time series of sea water temperature, phytoplankton, released eggs, tail-bud stage eggs and tadpole stage larvae
of Japanese northern ascidian Halocynthia rovetzi have been monitored to find practical information for its natural
spat collection at Samenoura Bay during spawning seasons of 1987-2000. In respect of early recruitment processes,
spawning of cultured brood stock matured with the decline of water temperature was induced by the change of
water temperature from December through February. Average date of first peak spawning was recognized at 5
January (earliest in middle of December and latest in middle of January), and mean water temperature of that was
indicated 11.2 + 0.4°C. Time and patterns of first peak spawning were yearly examined in relation to environmental
conditions such as water temperature, phytoplankton and so on. The least-squares linear regression equation fitted
to the data was v = 0.066 x + 9.021 (r*= 0.721) where y was the mean water temperature of December and January
and x was the number of accumulated days from 1 December. Vertical distribution of fertilized eggs and tadpole
larvae were examined at entrance, central and inner-most part of the bay by quantitative suction sampling at each
depth layers. Tadpole larvae become vertically stratified and settle on the substratum at depths in accordance with
the middle depth range of their locations, which settled depth layers were reexamined by natural spat collection.
Horizontal distribution of fertilized eggs and tadpole larvae including oceanographical conditions were examined by
a bay-wide survey. Fertilized eggs were firstly found at the peripheral part of the northern entrance bay where
brood stocks were cultured for industrial production. After spawning, eggs and larvae were locally dispersed with
the progress of larval development in coastal waters. Location of larval distribution were gradually removed from the
entrance and central area of the bay toward the inner-most part of the bay, and subsequently toward the peripheral
part of the southern entrance bay due to water currents. From those results obtained by field case studies, it was
evident that natural spat collection was industrialized in the course of recruitment structure which biological
conditions such as location of spawning, larval dispersion and aggregative distribution were advantageous for strong

settlements of H. roretzi at Samenoura Bay.
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Fig.1 Sample site locality for plankton monitoring in
Samenoura Bay.

Fig. 2  Production of cultured ascidian, Halocynthia rovetzi, at
each fisherman's co-operative in Samenoura Bay.
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Fig.3  Time series of sea water temperature, amounts of phytoplankton, released eggs, tail-bud stage eggs and
tadpole stage larvae of Halocynthia roretzi in Samenoura Bay, 1999 and 2000.
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Abundance of settled spats
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Fig.5 Fluctuations of abundance for settled spats of
Halocynthia roretzi set in periodical time during
spawning season on shell collector, 1996 and 1999.
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Fig. 8 Horizontal distribution pattern of abundance of released eggs, tail-bud stage eggs and tadpole stage larvae of
Halocynthia roretzi in Samenoura Bay, 1997-2000.
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Changes in abundance of phytoplankton from December to March, 1987-2000.

Arrow indicates first peak spawning at each years.
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Tab.1 Major species of phytoplankton distributed in the spawning time for Halocynthia
Years | 1089 1990 1991 1992 1993 1994 1995 1996 1999 2000
Species JAN. JAN. JAN. DEC. JAN. JAN. DEC. JAN. JAN. DEC.
Asterionella japonica + ® + -+ + [ ] ®
Chaetoceros affinis + +
Chaetoceros debilis + e © + + e + + +
Chaetoceros decipiens + + +
Chaetoceros socialis + s © ©
Coscinodiscus spp. + + + + + + + +
Ditylum brightwellii @] @
Nitzschia seriata + + + + + +
Rhizosolenia spp. +
Skeletonema costatum + +
Thalassionema nitzschioides + + + + e
Thalassiosira decipiens + o+ o
Thalassiosira hyalina + +
Thalassiosira nordenskioeldii + + ~+
(@ : dominant, © : frequent, + : common)
Tab.2 Comparisons for dates of peak abundance (maximum numbers haul ') of bud-tail eggs and tadpole
larvae of Halocynthia roretzi with the data of environmental conditions, 1987-2000.
o Bud-tail stage egg Tadpole stage larva  Temperature ~ Days  Correlation
Date Abundance Date Abundance (A) (B) (C)
1987 28 Dec. 644 24 Dec. 448 10.31 24 High
1988 21 Dec. 438 4 Jan. 862 10.52 35 High
1989 4 Jan. 2,870 6 Jan. 2,850 11.30 37 Moderate
1990 11 Jan. 452 22 Jan. 290 12.92 53 Moderate
1991 5 Jan. 228 5 Jan. 345 11.59 36 Low
1992 28 Dec. 897 8 Jan. 203 11.10 39 Moderate
1993 29 Dec. 314 3 Jan. 888 11.66 34 High
1994 21 Jan. 2,708 21 Jan. 3,612 13.32 52 High
1995 19 Jan. 3,360 20 Dec. 131 10.61 20 Moderate
1996 2 Jan. 516 13 Jan. 244 11.73 44 High
1999 28 Jan. 3,192 31 Jan. 1,416 12.55 62 Moderate
2000 28 Dec. 180 1 Jan. 630 11.58 32 High

(A) Mean sea water temperature of December and January.
(B) Number of days accumulated from 1.December.
(C) Correlation between larval abundance and phytoplankton.
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as recruitment structure for natural spat collection of Halocynthia roretzt at Samenoura Bay.
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