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Assessment for effect of climate regime shifts and extreme events
on the spatial distribution of sardine, mackerels and saury
In the Northwestern Pacific
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The effect of climate regime shifts and extreme events on the spatial distribution of sardine (Sardinops Significant changes in the spatial distribution of these species in the Northwestern Pacific have occurred from 2013 to 2014. Since
melanostictus), mackerels (Scomber japonicus and Scomber australasicus) and saury (Cololabis saira) in the 2014, mackerel and sardine have been observed en masse in the waters available for Russian fishery, and since 2015 the main
Northwestern Pacific was analyzed. The materials of TINRO complex pelagic surveys in 2004-2021 from the concentrations of saury have shifted eastward and northward. The penetration of sardine and mackerels into the northern regions is
“Marine Biology” and “Oceanography” databases, fisheries information and gridded SST, water temperature on associated with increase in their abundance, which is formed in the reproduction zone. Furthermore, changes in the water dynamics
50 and 100 m and currents from the NEAR-GOOQOS project were used. contributed to this redistribution: more northerly propagation of subtropical origin waters (Kuroshio branches and Isoguchi Jet) and

weakening of the Oyashio current and its branches. Historical example of the short-term impact of unfavorable factors leading to long-
continued consequences is the extreme winter-spring cooling in 1963 in the Kuroshio-Oyashio system (Fujimori, 1964), which caused
a mass mortality at early stage of small pelagic fish (Tsujita, 1966; Nakai et al, 1967), including saury and sardine.
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This “sardine wave” (since 2014-) differs from the previous ones because it is coincident with
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" “U5 0 15 W0 65 1o A5 180 vs SST in 2014 In June, the main sardine aggregations as well as mackerel aggregations have been observed on the warmer
1o PO 1O e The pattern of SST anomaly contributes to water side in high-gradient zone of the North Subarctic Front. From July to September, the maximum catches were
Areal (1) and area of frequent detection (2) weakening of the surface fronts gradients: recorded in the food-rich subarctic waters to the west from “third” Kuroshio branch or Isoguchi Jet. Sardine
of Japanese sardine (Filatov, 2015) unfavorable for the sardine aggregations’ formation aggregations were observed in coastal waters, too.

Mackerels

The relatively strong northeastward “third” Kuroshio branch (or Isoguchi Jet) was favorable for more
intense northward mackerel migrations. In 2014-2021 the flow of transformed subtropical water
spread farther north than usual, especially in 2015. To the east of the Kuril Islands, the maximum

(for 2014-2021) mackerel biomass (4.74 million tons) was recorded in July-August 2015.
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Distribution of catch (kg/hour of Geostrophic currents (relative to 500 dbar) in the Northwest Pacific

trawling) for chub mackerel and distribution of mackerel catches (kg/hour of trawling)

30°N dune (Scomber japonicus)
0~ ) S .y uN s ax au ay In the Northwest Pacific  Chub mackerel forage across wide area of the Subarctic frontal zone from June to October. Migrations to wintering
120°E 150°E 180°E 50w 120°W vs SST in 2014 and spawning areas occur in October-December. Chub mackerel migrate into Russian EEZ during forage
Areal (1) and area of frequent detection (2)  Position of 8 (blue) and 10°C (red) isotherms in June migrations and aggregate in the area off the southern Kuril Islands from July to November. Spotted mackerel
of chub mackerel (Filatov, 2015) 2014 and the norm for 1991-2020 (dotted line) (more southern species) was observed in the southeast area of the surveys in July and August.
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2015-2016 large and extremely hot anticyclonic eddy located at the east off Hokkaido Island caused the shift in the autumn southern migrations of saury to the open waters.
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