FKTFRE#REE 7 % (2002)

75

MENERyrBICBITA 2707 IR I TIE
ANTLTFEE O EROEE

WO

H Z

Difference in mortality between two species of

reseeded abalone Halitotis discus discus and

H. madaka, in Johgashima Kanagawa Prefecture

Naoyuki TAKIGUCHI*

Abstract

In this study, the author investigated the suitability of two abalone species, the Japanese black abalone

Haliotis discus discus and the giant abalone H. madaka, for enhancing populations along the Johgashima

coast, one of the main abalone fishing areas in Kanagawa prefecture. The two species of abalone were re-

leased in June 1999. The author carried out eleven surveys following release to estimate mortality rates in

early period (for forty three days from release) and after early period. Mortality rates were estimated using

a model based on the method by Tanaka et al.(1991)". The Japanese black abalone had higher mortality (es-

timated daily mortality rate was 0.025/day) than the giant abalone (0.010.”day) in early period after re-

lease. The high mortality rate of the Japanese black abalone continued (0.023,”day) after early period. But

the giant abalone's rate decreased(0.000,day). The giant abalone are considered to be more suitable for

reseeding programs than the Japanese black abalone within the Johgashima coastal area.
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Table 1 Number and mean shell length of released abalone.

Number of released Mean shell Standard

abalone length deviation

H. discus 170 413mm 41mm
discus

H. madaka 199 40.9mm 28mm
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Fig.1 Model of mortality based on Tanaka et
al.(1991). Released abalone were classified as :
alive or dead, observed or unobserved and recovered.
X1 denotes if abalone were alive and observed. X2
denotes if they were alive and not observed. X3 de-
notes observed dead abalone. X4 denotes unobserved
dead abalone. X5 denotes recovered shells of dead
abalone. The notations p:, p:, ps, and ps are the
probabilities of Xi(i=1,2,3,4).
(i=1, 2, 3,4) are transition probabilities from X; to
X;. The notation r denotes daily mortality. The pa-
rameter 7« is the sighting rate for alive abalone and
r: was the sighting rate for dead abalone.
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Table 2 Results of diving investigation.

Number of survey k 0 1 2 3 4 5 6 7 8 9 10 11

Survey Date 1999/6/21 1999/6/22 1999/6/23 1999/6/28 1899/7/1 1999/8/3 1539/8/18 1989/9/2 1999/9/23 1999/11/18 2000/6/27 2000/12/20

Deys following ¢, 0 1 2 7 18 43 58 7 99 151 372 548

Time interval  £4=t, 1 1 5 9 21 15 15 26 52 221 176

“"“;:"’n;::.:z“”‘” nlt,) 170 15 92 37 26 16 18 18 6 4 1 1

H. discus disous "UTpor of abalone - gy, 1 1 6 " 10 1 10 4 2 0 0
Totslnumbar of dead 3 o¢,,) 1 2 8 19 29 30 40 44 46 46 46

Number of sbalone  n(t,) 199 n 65 42 32 31 28 30 24 14 9 8

H. madsks ~ Member of abslone gz ) 0 0 1 3 5 4 10 5 1 1 1
Totlnumber of dord ¥ (t,) 0 ] 1 4 9 13 23 28 29 30 31
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Table 3

Estimated parameters of transiiion probabilities, mortality rates and sighting rate.

Confidence estimates

Parameter r; Estimates -95% 95% Period
ry 0.217 0.187 0. 249 1= ¢, =43
I 0. 081 0. 061 0.107 15t , 243
Iy 0. 021 0.010 0. 040 15 ¢, =548
ry 0. 000 0. 000 0. 000 1= ¢t , =548
. . I's 0. 025 0. 020 0.030 1S ¢t,543
H. discus discus re 0.878 0.812  0.942 1=t ,<548
ry 0. 580 0.375 0. 956 1= ¢t ,=548
ry 0. 027 0. 007 0. 053 445 ¢t 5548
ry 0. 048 0.028 0. 083 44= t =548
re 0. 023 0.017 0.030 445 t =548
ry 0. 156 0.129 0.187 12t ,543
ra 0.139 0.112 0.175 1= ¢, =43
rs 0. 000 0. 000 0. 004 15 ¢ , <548
ra 0. 000 0. 000 0. 001 1=t , =548
rs 0. 010 0. 007 0.011 1S5 ¢t 4,=43
H. madaka re 0. 451 0.411  0.492 1< t <548
ry 0.213 0.126 0. 334 1< t =548
ry 0. 003 0. 002 0. 004 445 ¢t , =548
ry 0. 000 0. 000 0.030 445 t , =548
rs 0. 000 0. 000 0. 001 445 ¢t , X548
100 0.035
of A 5, 0.030
g :z Haliotis discus f 0.025 T O =43
Y Number of released abalono : 170 g 0.020 l ‘ O 44<s,
2 0015
;':: 0.010 } I
% 9005
o
& o & 0.000 T
0 100 2 Days fjl?r?vhg rnleaf‘.:ou 500 800 H. discus discus H. madaka
100 Fig. 3 Estimated daily mortality rates of Haliotis
90 B discus discus and H. madaka following release.
i 8Om  Haliotis madaka Mortality rates show for the early periods (¢.=<43)
g ;2[1 Number of released abalone : 199 and the late periods(44=t(x ) following release. Bars
S s show the estimated mortality rate and error bars
-E 40 show 95% confidence interval.
230 |
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Fig. 2 Result of surveys and estimated number of
sighted abalone. Open squares([]) denote the num-
ber of alive abalone found. Open diamonds() de-
note the number of dead abalone found by diving
investigation. The solid line indicates the predicted
number of alive abalone based on the numerical
model. The dashed line indicates the number of dead
abalone based on numerical model.
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Table 4 Recapture data of lagged abalones (the
length of abalone were 110mm or more from March
2001 to August 2001).

Date of

Species Tag number Shell length (mm)
recapture
'01.3.16 H. madaka <098 1t
'01.6.4 H. madaka 186 116
‘01.6.14 H. madska <145 110
'01.6.14 H. madaka <197 13
'01.7.4 H. madska <070 144
'01.7.4 H. madaka 173 124
'01.8.23 H. madska 030 14
'01.8.23 Hdiscus discus 2002 126
'01.6-"01.8 H._madska % 10 unknown details unknown details

Total number of H. madaka 17
Total number of H. discus discus 1
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Table 5 Comparison of AIC results. (A) with changing transition probability matrix R and (B) with no
changing transition probability matrix R for initial period following release.

Changing transition probability

No—changing transition probability

matorix R matorix A
Number of Number of
parameters AIC (A) parameters AIC (B) (B)-(A)
H. discus discus 10 1,562 7 1,563 1
H. madzaka 10 2,080 7 2,082 2
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