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Abstract

To clarify the contribution of adult density to the localized recruitment, the relationship between abundances of 1+ age juveniles

(shell length; SL <30 mm) and that of reproductive adults (SL>60 mm) of Ezo abalone Haliotis discus hannai was examined using

quantitative quadrat surveys from 1986 to 2013 in three areas (northern, middle and southern areas) of the Iwate coast, Japan.

During the surveys, juvenile densities remarkably decreased when minimum seawater temperature was below 5 °C or the massive

tsunami generated by the mega earthquake on 11 March 2011 hit the study area. In the middle area, excluding these exceptional

years, a significant positive correlation was observed between the densities of juvenile and adult smaller than 100 mm SL

inhabiting inside of breakwaters. It was suggested that the recruitment fluctuates mainly due to the spawning stock size in case of

the localized dispersal of larvae. In all three areas, the densities of juvenile were equally low when the adults smaller than 100 mm

SL were distributed less than 1.0 inds m-2. In contrast, juveniles were apparently increased when the adults were increased greater

than 3.0 inds m-2. These results suggest that the density of spawning stock is an indicator for sustainable fishery based on the

management of recruitment in Ezo abalone.
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Fig.1 Location of the sampling sites on the coast of
Iwate Prefecture.

Table 1
sampling points.

Sampling date and number of quadrat

Northern area Middle area Southern area
Number Number Number
Year Date Of, at of . of .
sampling sampling sampling
point point point

1986 - Oct. 17 29 -
1987 - Oct. 6 29
1988 - Oct. 21 32
1989 - Oct. 11 32
1990 - Oct. 19 32
1991 - Oct. 1 32
1992 - Oct. 27 32
1993 - Sep. 28 32
1994 - Oct. 18 32
1995 - Oct. 4 32
1996 - Oct. 16 32
1997 - Oct. 14 32
1998 - Oct. 7 31
1999 - Oct. 5 33
2000 Oct. 27 12 Oct. 11 33
2001 Oct. 25 12 Oct. 16 33
2002 Oct. 10 12 Oct. 11 33
2003 Oct. 21 16 Oct. 6 33
2004 Oct. 18 16 Oct. 15 33
2005 Oct. 27 16 Oct. 5 33 -
2006 Dec. 21 16 Oct. 21 33 Oct. 5 18
2007 Oct. 12 16 Oct. 11 33 Sep. 25 18
2008 - Oct. 11 33 Sep. 25 18
2009 Oct. 17 16 Oct. 1 33 Sep. 12 18
2010 Oct. 17 13 Oct. 19 33 Sep. 1 18
2011 Oct. 19 13 Oct. 5 33 Sep. 16 18
2012 Oct. 20 13 Oct. 16 33 Sep. 6 18
2013 July 8 13 Oct. 13 33 Sep. 9 18
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Table 2 The mean lowest seawater temperature and its
month in middle area.

Mean lowest seawater Lowest seawater

Year temperature (°C) temperature month
1987 6.1 Mar.
1988 6.5 Mar.
1989 4.7 Mar.
1990 7.6 Mar.
1991 7.4 Mar.
1992 7.0 Mar.
1993 7.5 Feb.
1994 6.9 Mar.
1995 6.9 Mar.
1996 4.9 Mar.
1997 6.7 Mar.
1998 6.1 Feb.
1999 6.7 Mar.
2000 7.2 Mar.
2001 5.4 Mar.
2002 6.9 Feb.
2003 6.4 Mar.
2004 7.3 Mar.
2005 6.2 Mar.
2006 4.8 Feb.
2007 7.6 Mar.
2008 5.7 Mar.
2009 6.8 Mar.
2010 5.1 Mar.
2011 No data -
2012 4.6 Mar.
2013 6.4 Mar.
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Fig.2 Relationship between densities of the 1* juvenile and adult in the previous year in the middle area of Iwate. White triangles show
the years of minimum seawater temperature below 5 °C, the crosses show the year of the massive tsunami generated by the 2011

mega-earthquake and black circles show the other years. SL: shell length. r: Spearman’s rank correlation coefficient.
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Fig.3 Relationship between densities of the 1* juvenile and
the adult of 61-100 mm shell length in the previous year
in northern area (A), middle area (B) and southern area
(C) of Iwate, excluding high juvenile mortality years due
to low minimum seawater temperature below 5 °C and
the massive tsunami generated by the mega-earthquake.
N: number of samples.
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Fig.4 Relationship between densities of the 1* juvenile and
the four classes of adult (shell length 61-100 mm) in the
previous year in middle area of Iwate, excluding high
juvenile mortality years of minimum seawater

temperature below 5°C and the massive tsunami

generated by the mega-earthquake. N: number of
samples. *: p<0.05 Kruskal-Wallis test followed by

Steel-Dwass test.
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Fig.5 Relationship between densities of the 1* juvenile and the adult of 60-99 mm shell length in the previous

year in fishing ground nos. 110 (A) and 111 (B) on the coast of Yamada town, Iwate prefecture, Japan. White

triangles and black circles show the years under the prohibition of abalone fishing and after that

respectively. N: number of samples.
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