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The Life History of Herring, Clupea pallasii Cuvier et Valenciennes,
in the Brackish Lake Notoro, Hokkaido
IV. Age composition and the fluctuation of annual landings

Yasuji Kanno*

Abstract

Age compositions and annual landings of the Notoro herring Clupea pallasii were
studied to explain an important factor of population fluctuation.

Yearly changes in population composition have been identified based on four types of
scale patterns. Of those, the adult mortality rate of about 0.8 was calculated from the age
compositions of two main scale pattern classifications.

Path coefficients were calculated from the correlation among the time series of the annual
landings with time lag. It was consequently recognized that a significant linear relation
exists between two landing series with a two year time lag.

In contrasting the ecology of the Notoro herring with the Hokkaido spring herring, one
of the factors responsible for the annual fluctuation of the Notoro herring population may be
a density-dependent parent-progeny relationship.
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Fig. 1. Fluctuations of annual landings for all species of fishes and herring caught in the Lake
Notoro. “0” indicates whole landings, “@®” indicates herring.
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Table 1. Composition of scale types in the
migratory herring, from 1973 to 1976.

Scale type

Sempling Total
0O L1 L2 L3

73 Apr. 26 14 13 13 9 49
T4 May 24 10 35 3 0 48
Sep. 25 6 12 21 6 45

Oct. 14 3 4 16 4 27
Nov. 11 21 1 23 4 59
Dec. 11 7 8 29 3 47

75 May 2 13 10 26 3 52
Jun. 17 21 12 20 0 53

Oct. 7 14 1 32 0 47

Dec. 17 10 6 30 1 47

76 Apr. 23 34 19 65 6 124
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Table 2. Age compositions of annual samples and annual landings
during 1973-1976 in Notoro herring.

Age Sample  Annual
Year weight  landing
1 2 3 4 b5 Total (kg) (ton)
1973 Sample 0 0 22 5 0 27 2.883
Landing (10%) 0 0160 36 O 196 21
1974 Iample 20 110 8 0 139 14.115
Landing (10®) 180990 72 9 0 1251 127
1975 Sample 4 50109 3 O 166 18.599
Landing (10°%) 18 220 481 13 0 732 82
1976 Sample 0 0 3 64 0 99 14.226
Landing (10°) 0 0 64117 O 181 26

OB = v, BESICERT SRR L, Elo—Rlc#cEET AR = vt s
HoHh, EREIZIOK, St - TARKNL4o0oBRROR, L18 L2® L-3®icsy
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Fig.2. Recruitment model for Notoro herring.
¢, shows an annual landing series of herring
during 1989-1972, C,_((i=1, 2, 3, 4) show
the annual landing series with time lag of i
years prior to C, and p,; are the path
coefficients. Path coeficients for indirect
allow lines (dotted) are not computed.
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Table 3. Path coefficients and multiple R? calculated from annual
landing series of Notoro herring after the recruit model in

Figure 2.

Annual Correlation Path .
landing coeflcient coefficient tI.“ test Mult;p le
- or pc R

series (r) (Pc)

C, 0.564* 0.278 2.335 0.318
C, 0.663* 0.536 7.455* 0.490
Cis 0.465* 0.001 0.000 0.490
Cioy 0.443* —0.047 0.064 0.491

* Significant at 5%, level
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Fig. 3. Smoothed power spectral density function for log-transformed herring landing data.
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