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Thousands of pelagic and demersal fishes inhabit the waters around Korea and many of them are overexploited. One of
the reasons is technological development, which increases the efficiency of the vessels continuously. The analysis was
conducted to identify the change of fishing power index to develop the vessel and gear technology that may have improved
the fishing efficiency of the otter trawl fishery from 1960s to 2010s. Gross tonnage was decreased stably, but horse power
was increased annually. The perimeter of net mouth was somewhat longer, but little changed. Color fish finder was utilized
from the mid-1960s. Hydraulic net drum were introduced in the early 1990s, and supply rate was gradually increased. Surveys
on the supply and upgrading of fishing equipment utilized visiting research. Therefore, the relative fishing power index
in the trawl fishery increased about two to three times in the 2010s compared to the 1980s. The results are expected to

contribute to reasonable fisheries stock management.
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Fig. 1. Relationship between gross tonnage and engine
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output per vessel with the changes of the times in the trawl fishery.
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Table 1. Summary of perimeter of net mouth and codend mesh size used in the trawl fishery

Ttem 1967 1989 2002 2008
Perimeter of net MT - 408.0~604.8 408.0~604.8 408.0~604.8
Large mouth (m) BT 37.0 43.1~48.9 43.1~48.9 43.1~48.9
trawl net Codend mesh size MT - 40.0~60.0 40.0~60.0 40.0~60.0
(mm) BT 33.0 40.0~60.0 40.0~60.0 40.0~60.0
Perimeter of net MT - 244.8 244.8 244.8
Eastern Sea mouth (m) BT 45.0 46.0~49.4 46.0~49.4 46.0~49.4
trawl net Codend mesh size MT - 60.0 60.0 60.0
(mm) BT 50.0 40.0~60.0 40.0~60.0 40.0~60.0

*MT: midwater trawl, BT: bottom trawl.
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Table 2. Summary of survey items with fishing equipments and positioning system at interval of five years in the trawl fishery

Items 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Trawl winch ™ ™ ™ ™W ™ T™W
(Net drum) - - - W Tw TW  \p) (ND) (ND) (ND) (ND) (ND)
Net recorder - - - b/w b/w b/w, Colour Colour Colour Colour Colour Colour

Large trawl colour

vessel Fish finder - - - b/w c?)i‘(’)vflr Colour Colour Colour Colour Colour Colour Colour
Positioning ) ) ) Loran Loran Loran Loran GPS GPS GPS GPS GPS
system C C C C plotter plotter plotter plotter
Trawl winch ™ ™ ™ ™
(Net drum) ™ ™ ™ ™ ™ ™ ™ ™ (ND) (ND) (ND) (ND)
Net recorder - - - - - - - - Colour Colour Colour Colour

Eastern Sea

trawl vessel  Eigh finder - bw  bw  bw  bw "™ Colour Colour Colour Colour Colour Colour
Positioning ) ) ) ) Loran Loran Loran GPS GPS GPS GPS GPS
system C C C plotter plotter plotter plotter

*TW: trawl winch, ND: net drum.
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Fig. 3. Net drum, trawl winch (a), otter board (b)
trawl vessel.
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Table 3. Summary of survey items at interval of five years in the trawl fishery

Items 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Gross tonnage (ton) - - - 493 105.3 1214 1259 1323 134.6 136.7 137.6  138.1
Engine output (hp) - - - 140.6  359.1 514.6 5903 918.3 1262.6 1341.3 14064 14679
Perimeter of net - - - 46.0 460 2762 2762 2762 4143 4143 4143 4143
mouth (m)
. Side or Stern  Stern  Stern  Stern Stern Stern Stern Stern
Side or stern trawl - - - stern
trawl trawl trawl trawl trawl trawl trawl  trawl  trawl
Large U rrawt winch ) ) o orw otw qw TWOTW O TW TW TW TW
(Net drum) (ND) (ND) (ND) (ND) (ND) (ND)
Net recorder - - - b/w b/w CE{\:I’H Colour Colour Colour Colour Colour Colour
Fish finder - - - b/w cl;{‘;vl,lr Colour Colour Colour Colour Colour Colour Colour
Positionin stem ) . . Loran Loran Loran Loran GPS GPS GPS GPS GPS
osihioning syste C C C C plotter plotter plotter plotter
Gross tonnage (ton) 33.64 36.4 50.5 73.8 66.1 66.2 68.2 65.5 57.7 52.9 52.9 53.1
Engine output (hp) 73.0 78.8 96.0 204.5 2559 3235 398.1 4429 4644 6224 9222 11464
Perimeter of met 450 450 450 450 450 477 477 477 2047 2047 2047 2047
mouth (m)
. Side Side Side Side Side Side Side Side Side or Side or Side or Side or
Side or stern trawl stern stern stern stern
trawl trawl trawl trawl trawl trawl trawl trawl
Eastern Sea trawl  trawl  trawl  trawl
trawl vessel Trawl winch ™ ™ ™ ™
(Net drum) ™ ™ ™ ™ ™ ™ ™ ™ (ND) (ND) (ND) (ND)
Net recorder - - - - - - - - Colour Colour Colour Colour
Fish finder - b/w b/w b/w b/w clcj)ﬁvl’lr Colour Colour Colour Colour Colour Colour
Positionine svstem ) ) ) ) Loran Loran Loran GPS GPS GPS GPS GPS
i C C C plotter plotter plotter plotter
Table 4. Relative conversion of survey items at interval of five years by 1980 standard
Ttems 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 lrl;{]e“e(‘,}/c;’
0
Gross tonnage (ton) - - - 0.5 1.0 1.2 1.2 1.3 1.3 1.3 1.3 1.3 7.0
Engine output (hp) - - - 04 10 14 16 26 35 37 39 41 28.0
Side or stern trawl - - - 0.7 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 14.0
Perimeter of net - - - 10 10 60 60 90 90 90 90 90 145
Large trawl mouth (m)
vessel Trawl winch
(Net drum) - - - 1.0 1.0 1.0 1.0 1.5 1.5 1.5 1.5 1.5 4.5
Net recorder - - - 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 12.0
Fish finder - - - 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 15.0
Positioning system - - - 1.0 1.0 1.0 1.0 1.6 1.6 1.6 1.6 1.6 5.0
Gross tonnage (ton) 0.5 0.6 0.8 1.1 1.0 1.0 1.0 1.0 0.9 0.8 0.8 0.8 7.0
Engine output (hp) 0.3 03 0.4 0.8 1.0 1.3 1.6 1.7 1.8 2.4 36 45 28.0
Side or stern trawl 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.2 1.2 1.2 1.2 14.0
Perimeter of net 10 10 1.0 10 10 11 11 11 45 45 45 45 145
Eastern Sea mouth (m)
trawl vessel Trawl winch 0 10 10 10 10 13 15 15 15 15 15 15 45
(Net drum)
Net recorder 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.5 1.5 1.5 1.5 12.0
Fish finder 0.6 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 15.0
Positioning system 0.4 0.4 0.4 0.4 1.0 1.0 1.0 1.6 1.6 1.6 1.6 1.6 5.0
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