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Characteristics of Annual Bands Formation as Age Marker of the
Hatchery-raised and Wild Sea Urchin Strongylocentrotus intermedius
in Northern Hokkaido, Japan

Hiroyuki Icumvose!, Koki Tokupa?, Takashi Kupo® and Yukio Acatsuma?

Abstract: To discriminate hatchery-raised and reseeded sea urchins Strongylocentrotus
intermedius from the wild ones in shallow waters in Wakkanai, northern Hokkaido, the structural
characteristics of one year-aged rings in the charred fifth genital plates and the maximum width
were examined. The one year-aged rings of reseeded sea urchins with ALC marking fertilized
in August were located adjacently to the clear ring in the center of the genital plates and the
maximum widths were significantly wider than those of wild ones. The widths of the sea urchins
collected in four reseeded sites were discriminated into two normal distributions with the modes
of ca. 500m and 800 — 900 «m, corresponding to wild and reseeded sea urchins, respectively. It
is demonstrated that hatchery-raised S. intermedius reseeded at >13 mm test diameter is allowed
discrimination from wild ones by the structural characteristics of the one year aged ring and the

wide maximum width.
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Table 1. Record of fertilization, intermediate culture and reseeding of Strongylocentrotus intermedius at each five sampling

site
Sampling Denth Origin of Fertilization Intermediate culture Reseeding
. e y
site P the adult Date Facility Facility Date Number T.D.*(mm)

Uronnai*! 1m Tomari August 2001 Hokkaido Aqua. Promo. Coop. Wakkanai Fish. Coop. Assoc. ~ September 2002 23,000 134

Noshappu <3 m Kumaishi August 1996 Hokkaido Aqua. Promo. Coop. Hokkaido Aqua. Promo. Coop. September 1997 nodata  no data
Rishiriisland ~ August 1997 Hokkaido Aqua. Promo. Coop. Wakkanai Fish. Coop. Assoc. July 1998 20,500 11.6

Hohrai <2m Rishiriisland ~ August 1997 Hokkaido Aqua. Promo. Coop. Wakkanai Fish. Coop. Assoc. July 1998 324,000 13.0

Ebisu <2m Atsuta September 1998 Hokkaido Aqua. Promo. Coop. Wakkanai Fish. Coop. Assoc. ~ September 1999 304,000 15.2

Fujimi 1m Atsuta September 1998 Hokkaido Aqua. Promo. Coop. Wakkanai Fish. Coop. Assoc. ~ September 1999 202,000 15.1

*1 Reseeding with ALC marking. *2 Test diameter.
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Fig. 1. Location of the study sites where Strongylocentrotus
intermedius were collected.
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Fig. 2. Rings as age marker (R1-R3) in the fifth
genital plates of the wild (49.4 mm test diameter, A)
Strongylocentrotus intermedius at Bakkai and reseeded one
(42.0 mm test diameter, B) at Uronnai collected in May
2004. Rmax and I represent the maximum widths of the
fifth genital plate and one year-aged rings formed in the
center of the plate, respectively.
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Table 2. Test diameter and age of Strongylocentrotus intermedius collected

No. Test diameter (mm) Age
Sampling site Depth Date collected Mean+SD Max. Min. Mean+SD Max. Min.

Reseeding Noshappu 1—-3m 19 April 2000 36 55.1+6.1  69.3 36.0 2.8+0.5 4 2
2 May 28 59.2+45 694  46.2 38+14 7 2

16 May 83 526+6.8 68.2 38.1 2.8*1.1 8 2

19 June 88 529+6.8 718 36.8 26+1.2 8 2

4 July 88 526+87 753 234 2.7%+1.0 7 1

27 July 89 48074 629  29.0 3.0+1.2 7 1

7 September 98 56.5+6.3  70.1 304 43£1.6 9 2

28 November 91 54.8+7.0 673 38.9 4.0=+1.0 8 3

Reseeding Hohrai 2m 27 July 2000 152 439+64 70.0 312 2.1£0.5 7 1
Reseeding Ebisu 1m 17 July 2000 78 33.8+9.8 743 254 1.0+0.8 5 1
14 September 18 53.2+t6.8 62.1 38.6 3.4£0.5 4 3

Reseeding Fujimi 1m 4 August 2000 78 409+11.3 678 23.3 1.8%+1.0 6 1
No reseeding  Uronnai 4m 17 May 2004 306 50277 676  26.6 55*2.2 10 2
No reseeding  Bakkai 1m 20 May 2004 224 52078 738 26.8 2.8+t1.2 8 1
Reseeding with Uronnai 1m 6 May 2003 60 19634 292 12.3 1 1 1
ALC marking 2 October 69 275+59 35.1 12.0 2 2 2
17 May 2004 88 373+44 485 220 2 2 2

Table 3. Regression formulas between the maximum width of the fifth genital plates (Rmax, mm) and test diameter (T.D.,
mm) of wild and reseeded Strongylocentrotus intermedius, and statistical significance of the correlation by Pearson’s

correlation test

Sampling site Depth Regression formula n 7 P
Wild population Uronnai 4m Rmax = 0.040T.D. + 0.193 306 0.832 <0.0001
Wild population Bakkai 1m Rmax = 0.042T.D. + 0.049 224 0.886 <0.0001
Reseeded population Uronnai 1m Rmax = 0.040T.D. + 0.240 217 0.971 <0.0001

r: Pearson’s correlation coefficient, P: probability.
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Fig. 3. Frequency distribution of maximum width of one
year-aged rings (I) in the fifth genital plates of reseeded
Strongylocentrotus intermedius marked by ALC and wild
ones.
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Fig. 5. Monthly changes in the percent occurrence of
reseeded and wild Strongylocentrotus intermedius with
rings (black zone) at the edges of the genital plates.
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