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A Modification of DeLury Method to Abalone Fishery

Nobuo Hirayama,** Sakutaro Yamada,*! Hiromu Kikuchi,*?
and Junichi Yamada*?

Analysis using a modified DeLury model to represent daily variation of the catchability
coefficient was undertaken. The data utilized were from abalone Haliotis discus hannai fishery
of Kisakata, Akita prefecture in July 1985 and 1986.

A multiplier for the catchability coefficient was expressed in a nonlinear term based on the
ratio of operating hours spent for catching abalone to the total fishing hours. The exponent
of the nonlinear term, additional parameter to DeLury model, was evaluated by mutliple regression
coefficient. Results of the estimates were as follows; abundance is about 3-4 t, the catchability
coefficient is about 3 X 10~* h~1, and the daily fishing rate is 3-4%,.
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Fig. 1. Location of abalone fishing ground.
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Table 2. Values of 4,=3 ; Py A0
% (1
Year 1985 1986
Criterion
Date
25 30 20 25
July

1
2
3 0.964 0.877 0.964 0.929
4 0.824 0.776 0.958 0.871
5 0.813  0.890

6 0.902 0.855
7 0.919 0.793
8 0.826 0.826 .

9 0.908 0.885
10 0.839 0.800 .908  0.908
11 0.950 0.924 0.964 - 0.849

]

12
13
14
15 0.928 0.928
16 0.985 0.942
17 0.755  0.755 0.800 0.775
18
19
20 0.711  0.711
21 0.821 0.766 6.722 - 0.667

22 0.864 0.864 0.853 0.853
23 0.849  0.769

24 0.884 0.884 0.931 0.931
25 0.876 0.847 127 0.727
26 0.831 0.800

27 0.781 0.781
28 0.894 0.844 0.751 0.751
29 0.773  0.726 0.835 0.773
30 0.862 0.862 0.919  0.919
31 0.929  0.896

<

*1 Values of #'y,/h;; were calculated as 1 in cases of C;,225, =
30 in 1985, and C;;=20, =25 in 1986.

Table 3. Values of the multiple correlation coe-
flicient

Year 1985 1986

Criterion 25 30 20 25
\4

0.733  0.733 0.744* 0.744
0.742  0.734 0.742  0.740
0.750 0.734 . 0.739 0.735
0.757 0.733 0.738  0.729
0.762 0.731 0.730 0.722
0.766  0.727 0.725 0.714
0.768 0.723 0.719 0.706
0.770  0.717 0.712  0.699
0.771* 0.712 0.705 0.689
0.770 0.704 0.698 0.679
0.768 0.696 0.690 0.669

CoCOCOOOO0
OO~ WnNA W —=O

-
(o]

* The numericals show the maximum value of multiple correla-
tion coefficient in each case.
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Fig. 2. Standardized residuals versus predicted values.
H, v
A:“=< Z #prﬂ>
- T it

K ;,=Operation hours for abalone of the fisherman i at the day of .
h;,=Total operation hours of the fisherman i at the day of .
P;,=Ratio of abalone catch C;, of the fisherman 7 and the total catch C, at the day of ¢.

v=Exponent

.=Total catch in weight (kg) of abalone at the day of ¢.
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Table 4. Estimated values of the initial abundance N; and catchability coefficient g, related to the
exponent y
Year 1985 1986
Criterion 25 30 20 25
gx 10~ N, qpx 1074 N, gox 10—+ N, Go X 10~ N,
v th™1) (kg) (h™t) (kg thY (kg) th™4 (kg)

0.0 3.082 3560 3.082 3560 3.411* 3227% 3.411 3227
0.1 3.115 3567 3.137 3567 3.381 3275 3.428 3253
0.2 3.148 3573 3.193 3573 3.351 3323 3.446 3278
0.3 3.179 3578 3.249 3578 3.321 3372 3.465 3303
0.4 3.208 3584 3.307 3584 3.292 3422 3.484 3327
0.5 3.237 3589 - 3.307 3584 3.263 3471 - 3.505 3350
0.6 3.264 3595 3.365 3589 3.235 3522 3.526 3372
0.7 3.290 3600 3.424 3595 3.208 3572 3.549 3394
0.8 3.314% 3605%* 3.484 3600 3.180 3623 3.573 3414
0.9 3.336 3609 3.606 3609 3154 3674 3.597 3433
1.0 3.357 3614 3,668 . 3614 3.128 3725 3.623 3452

* Estimates related to the maximum value of multiple regression coefficient (Table 3).

INEdvo e, fE- T Ridge HEER® BB UEIX
W EFE 2, 1986 SFEEW OV TR BLHES S 10 Th
0T, AECE L TEERT 5 0BT,
VHRFE N, BEXAERER ¢ OfFE UEoy -
WD BT A — F OB TR/ NERETE Y
Fute, 7038, 1985, 1986 4200 1 A1 @347 b BHEIIR
BRI EN 0@, 25\ TH B DT, 1985 B\
UL Cuz25 {H, Ci=30 {f, 1986 £ & \Tik Ci
20 8, Cue=25 BOELAE, Wulhe=1 & LTEHHE LI,
ThEND v DECHT 5 g, No %EHE 5 & Table
4 Lin%, 1985 £ OPEEE OME 3,605ke, Bk
TREREER 3.314 X107 h™t, 1986 42 B D) B IR D BT
3,227 kg, BAWMEAEER 3.41 1X10™h~! LHE LI, K

RETZ T OWTIE g, go N1 DLKE B, 1985 FEED
qo, go N1 D 95% SHERRENL, % 3.24X1074=¢g0<3.38
X 1074, 0.500=qo N:1<1.96, 1986 fEEED qo, go Ny O
959% EEREIL, & 2.92X107#<g,<3.02x10"¢, 0.744
SqoN121.56 ERDdbhic, ok, HATECRER L1
DeLury #0O%&E, BARTHRE M 2 &8, N
¥ L OVRIERER g RWMA~ALPE K FEEED 7 2 4 2P TIR
W& ORI A DB A BB . A T3 Table 4 £
bbb X 5T 1986 £ criterion=20 DA H T2
DEFRIE A bR\,

BEST PHEREEOHEEMEIIMEE 355 v & 0
b 1 OFFEANCEM» L & %, Table 4 X5
1985 SEEVCITHEE Shic 3,605 kg 7 BT, A
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Table 5. Estimated values of the daily exploita-

tion rate
Year 1985 1986
Date 0 (70
July 1
2 .
3 4.2 4.5
4 4.4 5.2
5 4.0
6 5.0
7 3.8
8 0.8
9 5.3
10 2.6 4.8
11 2.9 5.0
12
13
14
15 5.8
16 2.8
17 2.6 4.2
18
19
20 4.3
21 3.7 3.7
22 2.6 3.9
23 3.9
24 4.5 0.2
25 4.3 3.3
26 4.3
27 3.9
28 3.2 2.6
29 2.9 3.1
30 3.7 6.1
31 6.0
Average 3.4 4.2

He, FhFEh 0.2%, —1.2% ¢, 1986 FEECIL 3,227
kg BB GHIC 15% Wdolc o TE B ot B o
OHEFEENL 1985 £ 1CIT 3,314X 1074 h ! 2 B\ F,
PronFernrgEn 1%, 1%, 1986 it 3.411X
1074 B TRWHI, 8% Wil T b w T,

B4 OFHHEGIROHRE B4 og[Ricovtirt
DFER% Table 5 Wk & i, 1985 EEDFHTII,
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