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The Standing Crop of Japanese Anchovy (Engraulis japonica
Houttuyn) “Shirasu” by an Echo Sounder and the Discussions
on Its Total Recruitment

Kameji TAkA0, Kiyohide IsHioka and Takeyuki Dor*

The abundance of autumn brood “shirasu” - juvenile (T.L. 15-35 mm) of Japanese anchovy (Engrau-
lis japonica Houttuyn) -inOsaka Bay was estimated as follows :
1. The following two methods were tried to estimate the standing crop of fish schools from the echo
traces.
A: A relation between the product of length by height of echo trace of a fish shool and the amount
of subsequent catch (Fig. 1).
B: A relation between the number of echo trace and the amount of subsequent catch (Fig. 2).
Comparing two methods mentioned above, the latter, B method was used to estimate abundance of
fish school.
2. The q was obtained from “shirasu” abundance estimated by B method and daily catch report at
6 main fishing ports for “shirasu”.
3. The following mathematical model was used to estimate an abundance of autumn brood “shirasu”
of Japanese anchovy.
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N="M+F

[1 _e-(M+F) t]

FR [T—- 1—e —(M+F)T]

C="M+F M+F

N ; Stanidng crop of “shirasu”
R; Total recruitment in number of fish per day
C; Total catch during fishing day T

M; Natural mortality coefficient per day

F; Fishing mortality coefficient

X : Mean number of fishing botas operated per day

T : Period of fishing season in number of days

t : Time in days
Using above the mathematical model, the abundances of “shirasu” were estimated to be 9,792 tons in
1976, 4,644 tons in 1977 and 2,712 tons in 1978.
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4. Examining the toth results on this paper and on the catch data of spawner from 1976 to 1978, it
is assumed that the decreasing trend of the total recruitment in the recent years is attributed to the
gradual decrease in spawning fish and the subsequent reduction of eggs.
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Fig. 1 Relationship between the population indices of autumn hatched shirasu(X)
and the catch amount per one net haul in Osaka Bay in 1977,
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Fig. 2 Relationship between the number of images of fish school shown in the
echo sounder and the catch amount in Osaka Bay,
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Fig. 3 Survey lines of echo sounding in Osaka Bay. Rectangle area of 1x2

miles shows survey block in which shirasu stock of Y; kg is estimated
to be existed (see Tables 2 and 3).
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Table 2. Estimation of the standing crop of autumn hatched shirasu
in Osaka Bay (Method A).
Estimated population of survey blocks in which traces of fish school were appeared
X; %0
w
P,=(19.31xn;+77.16 x £X;) X R
Maximal estimated population of survey blocks in which the traces of fish school
was not appeared

Xi =0
w
Py;=(19.31xny) xR

Estimating range of the sum total of shirasu population in investigating area
P;=P,~P,+P,

Catch of shirasu(C) \ Amount of shirasu

Date number of fishing ; population estimated Exp loiotation a %
B units operated (N) i by Method A (ton) rate (%)
N Cton | P, | P, [P,=P~P,+P,
ooy W 26 | 0.1 | 30.0 | 80.1~110.1| 3.25~2.36 | 0.163~0.118
Oct. 13 7 1.8 86.0 12.6 86.0~ 08.6 | 2.09~1.83 0. 209~0. 261
Oct. 28 7 11 88.4 | 22.3 | 88.4~110.7 | 1.24~1.00 | 0.177~0.142
Oct. 30 13 0.8 445 (3320|445~ 78.4 | 1.80~1.02 | 0.138~0.078
Nov. 19 6 1.8 88.9 ‘ 21.3 i_ss.usv)':;no.z | L12~1.63 | 0.187~0.272
Dec. 3 2 7.5 78.8 | 8.7 | 78.8~ 87.5i 9.52~8.57 |  0.366~0.330
Dec. 15 2 0.2 49.4 | 56.1 | 49.4~105.5 \
Dec. 16 20 25 | 49.0 | iz_-g) 49.0~ 71.3 | 5.10~3.51 | 0.255~0.176
Mean | o . 0.226~0.172

q: Mean exploitation rate per one fishing unit
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Table 3. Estimation of the standing crop of autumn hatched shirasu
in Osaka Bay (Method B)

Relationship between the number of fish school (N;) and catch (Y;)
Y;=2.4IN;—1.80

Amount of shirasu population in investigating area

n W
P= i):1 Y; - R

W : Width of survey block (3,704 m)
R : Width of both wing nets end of boat seine (Patch Net) (74m)

Date golg?.\‘il;tio(r)lf ess}:ii:::]tled Exp loigation q (%) Remarks
by Method B (ton) ' rate (%)

_ 5 ,w”v -

ol 2.4 " 7W£gwm_wram

Oct. 13 ! 44,1 } 4. 10 0. 586

Oct. 8 | 03 } 5,42 0.774 | From 29th
Oct. 30 | 55 “Tgwr 14,50 1.115

Nov. 19 | ws 64T 1.078 From 20th
Dec. 3 fﬂﬁ N 57.7 o }447 27.10 1.042
Dec. 15 o

Dec. 16 EX 25.51 1.280 | From 18th

Mean | o o 7} o 1. 000

q: Mean exploitation rate per one fishing unit
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Table 4. The total recruitment of autumn hatched shirasu.

. Item | Recruitment ‘ Total recruit- | Total catch | Total amount of &2?1;?%:{?15 n
\\ I in weight | ment in weight| in weight natural mortality endgof fishing
Year j\‘ per day (ton) ‘ (to§) (fon) i wm weight (ton) season
1976 | 8L6 ‘ 9,792 4,864 4,705 223.0
1977 38.7 i 4,644 2,390 2,152 102.0
1978 ' 22.6 2,712 1,274 1,373 65.1
|

F =0.186(1976), F =0.200(1977), F=0.167(1978), M=0.18
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