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Decadal changes in the fisheries catches and efforts
of offshore trawl fisheries of Japan
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Understanding the overall fishery and fish stock trends from commercial fisheries data throughout Japan is important
for discussing the concrete management policy of the Japanese fishery. In this study, fishery information from logbook
data of offshore trawl fisheries throughout Japan were compiled into a database with spatial and temporal criterion
(logbook database) . The temporal transitions of the catch, effort (number of tows) and standardized catch per unit ef-
fort (CPUE, kg/tow), and the spatial changes of the fishing grounds were revealed using this database. Additionally,
the impacts of various factors (transitions of domestic and international social situations, developments of fishing ves-
sels and gears, fish stock fluctuation, and so on) on these changes were discussed, and the problems for the quantitative
evaluation of the overall fisheries and stock conditions were indicated. After 1972, the catch and number of tows in
most areas have decreased, and the fishing grounds were reduced to the coast of Japan. The catch and number of tows
in some areas were attuned to the fish stock fluctuation due to environmental changes. On the other hand, the CPUEs
remained stable on a long-term basis. These CPUE trends were probably affected by the changes in the fishing strate-
gies, the vessel sizes, and so on. In the future, it will be possible to evaluate the overall fishery and stock conditions
from the logbook database by standardizing fishing effort and investigating the catch data.
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Table 1. Summary of raw bottom-trawl data used in this study.

Spatial resolution

Base prefectures (minute, latitudex Tempo‘r al Gear type Main fishing area
. resolution
longitude)

Hokkaido 10X10 monthly  otter trawl, Danish seine Pacific Ocean, Sea of Okhotsk, Sea of
Japan (in and north of Hokkaido)

Aomori to Chiba 10X10 daily bull trawl, otter trawl, Danish seine  Pacific Ocean

Shizuoka to Ehime 10X10 daily bull trawl, Danish seine Pacific Ocean

Aomori to Shimane 10x10 daily bull trawl, Danish seine Sea of Japan

Shimane to Nagasaki 10X10 monthly  bull trawl, Danish seine Sea of Japan (in and around Tsushima
Strait)

Fukuoka to Nagasaki 30%30 monthly  bull trawl, otter trawl East China Sea

Longitude (E)
125|°0’ 13q°0' 135|°0' 141‘)°0' 14?"0' 150°0

45°0°
f

Latitude (N)

Figure 1. Classification of areas in this study. Names of areas are abbreviated as follows; in and north of Hokkaido (HOK), Pacific
Ocean off north-eastern Japan (NP), Pacific Ocean off mid and south-western Japan (MSP), Sea of Japan and northwestern Kyushu

(SJ) and East China Sea (ECS).
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Figure 2. Total fisheries catch of Japanese offshore trawl fisheries. Names of areas are abbreviated as follows; in and north of Hokkaido
(HOK), Pacific Ocean off north-eastern Japan (NP), Pacific Ocean off mid and south-western Japan (MSP), Sea of Japan and north-

western Kyushu (SJ) and East China Sea (ECS).
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Table 2. Summary of the long-term trends of the catch, fishing effort (tows) and CPUE in the offshore trawl fisheries of Japan in all and
recent (2010-2014) fishing rectangles. The trends were indicated as follows; increase (t ), decrease ( ), and not significant (n.s.).
Names of areas are abbreviated as follows; in and north of Hokkaido (HOK), Pacific Ocean off north-eastern Japan (NP), Pacific
Ocean off mid and south-western Japan (MSP), Sea of Japan and northwestern Kyushu (SJ) and East China Sea (ECS).

bull trawl otter trawl Danish seine
Area Catcth Tows CPUE Catcth Tows CPUE Catcth Tows CPUE
2010- 2010- 2010- 2010- 2010- 2010— 2010~ 2010— 2010—
All 2014 All 2014 All 2014 All 2014 All 2014 All 2014 All 2014 All 2014 All 2014
HOK — — — — — ! ! ! } I ns i ) ! } t t
NP t t ns. ns t t ns. ns. ns.  ns t t t 1 } } t t
Msp | ! ! } ! | — - — — ! ! ! i t t
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Figure 3. Trends of the fisheries catch of Japanese offshore trawl fisheries by fishing area and gear type. Names of areas are abbreviated
as follows; in and north of Hokkaido (HOK), Pacific Ocean off north-eastern Japan (NP), Pacific Ocean off mid and south-western
Japan (MSP), Sea of Japan and northwestern Kyushu (SJ) and East China Sea (ECS). Black line with circles represents trends in all
fishing rectangles and gray line with triangles represents those in rectangles used in recent years (2010-2014). Curves represent fitted
models of all fishing areas (solid) and of recent fishing areas (broken).
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Table 3. Total towed area of the statistical rectangles in the past (1972-1976) and recent years (2010-2014). Proportion of area (recent/

past years, %) is also shown.

Type of fishery

Total area of rectangles (km?)

Proportion of total area (%)

Type of fishing method 1972-1976

50102014 (2010-2014/1972-1976)

Offshore trawl fishery
bull trawl 109,156
otter trawl 285,865
Danish seine 487,128
East China Sea trawl fishery
bull trawl 652,993

67,347 62
83,249 29
175,337 36

98,390 15

Total 1,241,503

382,717 31
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Figure 4. Trends of the fishing effort of Japanese offshore trawl fisheries by fishing area and gear type. Names of areas are abbreviated as
follows; in and north of Hokkaido (HOK), Pacific Ocean off north-eastern Japan (NP), Pacific Ocean off mid and south-western Ja-
pan (MSP), Sea of Japan and northwestern Kyushu (SJ) and East China Sea (ECS). Black line with circles represents trends in all
fishing rectangles and gray line with triangles represents those in rectangles used in recent years (2010-2014). Curves represent fitted
models of all fishing areas (solid) and of recent fishing areas (broken).
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DB AL AR S NIz Bz, BRI EI &
ENRFERAEOF v & —%2 %9 W& T, 20104EH]
PBIZEEIC CPUE NS AN H o 7. WY FilE Tl
1990 44t LUt CPUE 2584 213 U @, 2000 4414 1 12 2k
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Figure 5. Trends of the catch-per-unit-effort (CPUE) of Japanese offshore trawl fisheries by fishing area and gear type. Each CPUE is
standardized by dividing by a mean value of each fishing area and gear type. Names of areas are abbreviated as follows; in and north
of Hokkaido (HOK), Pacific Ocean off north-eastern Japan (NP) , Pacific Ocean off mid and south-western Japan (MSP) , Sea of Ja-
pan and northwestern Kyushu (SJ) and East China Sea (ECS). Black line with circles represents trends in all fishing rectangles and
gray line with triangles represents those in rectangles used in recent years (2010-2014). Curves represent fitted models of all fishing

areas (solid) and of recent fishing areas (broken).
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Figure 6. Spatial distribution of 5-year (1972—1976 and 2010-2014) averaged fishing efforts (tows/year) in each fishing method of off-
shore trawl fishery. Dotted lines in the maps are the boundaries of areas.

1990 SRR IR Z E L CTn B 2 L8 2 5 (Fig. 5).
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Figure 7. Spatial distribution of 5-year (1972—-1976 and 2010~
2014) averaged fishing efforts (tows/year) in East China
Sea trawl fishery (ECST).
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