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Fishery Biology of Mackerels with Reference to Oceanographic
Conditions in the Coastal Waters of Sagami Bay, Part III.
Mechanism of the Fluctuations of Catches

Wann-Nian TZENG and Toshiyuki HIRANO
(Ocean Research Institute, University of Tokyo)

Abstract

The availability of mackerels in relation to the fluctuation of the population size and the
variability of Kuroshio was studied in Sagami Bay by using the catch data of Komekami set
net from 1953 to 1977. The results obtained are as follows: :

1. Two fishing seasons of mackerels are found in Sagami Bay, namely, spring (April-
June) and autumn (August-October) fishing seasons, on the basis of the seasonal changes of
mean catch of mackerels by Komekami set net during 1953-°77. In spring fishing season,
the majority of mackerels are S. japonicus, but replaced by S. eusiralasicus in autumn.

2. The catch of mackerels show great year-to-year variations in each fishing season in
Sagami Bay.

3. The long-term trend of the fluctuation of spring mackerel catch in Sagami Bay coin-
cides with the fluctuation of the Pacific mackerel population. Both the fluctuations show a
peak of catch during the years around 1960-°64, and then decline gradually.

4. The long-term trend of the fluctuation of autumn mackerel catch in Sagami Bay is
very similar to the fluctuation of the mackerel catch by purse-seine in the main fishing
grounds of S. ausiralasicus in the East China Sea and western waters of Japan Sea. The catch
at the above areas show increasing trend which is remarkable in the recent years.

5. In the spring fishing season, the deviation of mackerel catch from the 5-years running
mean shows negative tendency during the years when the path of Kuroshio was A- and B-
types, while positive tendency when C- and D-types. It nears the average when the Kuroshio
is N-type. However, the tendency is reversed in the autumn fishing season, namely, positive
for A- and B-types, negative for C- and D-types and irregular for N-type.

It is concluded that the abundance of mackerels immigrating into the Sagami Bay is pro-
portional to the population size of mackerel stock outside Sagami Bay, and the year-to-year
variations of catch may be affected by the state of Kuroshio meanders.
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Table 1. Weight percentage of S. australasicus among Scomber spp.
landings at Ito harbour, 1974-°77.

Jan. Feb. Mar.  Apr. May Jun. Jul. Aug.  Sep. Oct. Nov. Dec.

1974 76.4 16.9 4.4  37.9 4.5 87.0 70.4 54.5 49.2 817 82.8 79.0
1975  29.6 0.1 1.8 1.1 39.5  47.0 24.5 21.1 7.0 21.7 41.8 12.7
1976 3.4 0 0.2 14.5 19.0 75.2 66.0 554 73.4 287 49.0 40.2
1977 2.3 0 0.1 2.6 19.1 29.1 62.1 50.2 81L.3 63.2 74.7  39.0
Mean  27.9 4.3 1.6 14.0 20.5 59.5 55.8 45.3 52,7 48.8 62.1 42,7
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Fig. 4. Upper: Catch of mackerels by Komekami

set net in Sagami Bay for spring fishing season
(April-June) during 1953-77.
Lower: Relative stock number (Si) of mackerel
(S. japonicus) Pacific population for the year-
classes 1958-°71, estimated from 3-year-old
spawner, and the total number (Pi) of 3-year-old
mackerels for the year-classes 1958-"75 (UsAMI,
1977).
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Fig. 5. Upper: Catch of mackerels by Komekami
set net in Sagami Bay for autumn fishing
season (August-October) during 1953-°77.
Lower: Catch of mackerels by purse-seine
fishery in the East China Sea and western
waters of Japan Sea, 1955-°75.
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Fig. 7. Fluctuation of mackerel catch of Kome-
kami set net in Sagami Bay for spring fishing
season (April-June) and autumn fishing season
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