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Studies on sustainable use of small pelagic fishes
and neon flying squid in the North Pacific Ocean

Akihiko Yarsu

The large-scale high-seas squid driftnet fisheries, targeted large-sized neon flying squid in the North Pacific Ocean,
were virtually closed in 1992 owing to the UN Resolutions, which claimed mass mortalities of non-target animals such
as marine mammals and sea birds for the fisheries. In response to the moratorium, I and collaborators began to develop
an alternate fishing method, squid jigging, for the large-sized neon flying squid, whose densities are generally low, thus
needed to specify exact locations of concentrations of squid for jigging operations. The three-year research program
successfully developed a new jigging technique and a practical way of detecting potential fishing grounds based on
horizontal distribution of subsurface water temperatures. As a result, about 100 Japanese commercial fishing vessels
were converted from driftnet to the new jigging. I and collaborators also elucidated age, population structure, and pop-
ulation dynamics of the squid. Since 1999, I and collaborators studied mechanisms of population fluctuation and fisher-
ies management of small pelagic fishes, particularly Japanese sardine and chum mackerel in the Kuroshio and Oyashio
Currents, which were harvested primarily by purse seine fisheries. Conceptual and statistical models of population dy-
namics of these species were constructed based on retrospective and mechanistic analyses since the late 1960s. Histori-
cal analyses of the fisheries and these models elucidated that a mismatch between the 1987/88 regime shift and timing
of constructions of new fishing fleets, whose life-span is generally 20 years or more, resulted in creation of excessive
fishing capacity, and finally prevented recoveries of the chub mackerel and sardine stocks in the 1990s, thus suggested
long-term considerations for fisheries management.

Key words: North Pacific Ocean, neon flying squid, Japanese sardine, chub mackerel, ecology, regime shift, fisheries
management
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Figure 1. Catch trajectories of neon flying squid in the North Pacific Ocean during 1974-2011 (modified from http://kokushi.job.af-

fre.go.jp/) .
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Figure 2. Distribution and migration of the winter—spring cohort
and autumn cohort of neon flying squid in the North Pacific
Ocean (modified from http://kokushi.job.affrc.go.jp/) .
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Figure 3. Comparison of mantle length compositions of neon
flying squid in July between commercial fishery and the
Hokkaido University monitoring surveys with non-selective
driftnets along the longitude 175°E (modified from Yatsu
(1996a)).
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Figure 4. Interannual variations in CPUE (catch-per-unit-ef-
fort, No. per 100 net panels) of neon flying squid, Pacific
pomfret, blue shark and salmon shark, based on the Hokkai-
do University monitoring surveys with non-selective drift-
nets along the longitudes 170° and 175°E (modified from
Yatsu and Mori (1999)).
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Figure 5. Japanese catch trajectories of small pelagic fishes (extended from Yatsu et al. (2005b)). N.B. Catch of the Japanese common
squid before 1953 represents all squid species. Catch of mackerels consists of mainly chub mackerel.
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Figure 6. Interannual variations in CPUE (catch-per-unit-ef-
fort, No. per 100 net panels) of small pelagic fishes, based
on the Hokkaido University monitoring surveys with non-se-
lective driftnets along the longitude 155°E (modified from
Yatsu (2002)).
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Figure 7. Conceptual two-stanza model of a population burst
of the Pacific stock of Japanese sardine (modified from Ya-
tsu et al. (2013)). Solid lines: less uncertain relations, dotted
lines: more uncertain relations. AO: Arctic Oscillation, KE:
Kuroshio Extension, MLD: mixed layer depth, PDO: Pacific
Decadal Oscillation, SOI: Southern Oscillation Index, SST:
sea surface temperature.
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