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Geographical Distribution and Catch Fluctuations of Mottled Skate, Beringraja pulchra in the Eastern
Yellow Sea by Myunghun Jang, Hyun-soo Jo', Dae-hyun Kweon, Byung-yul Cha, Jahye Hwang, Kyung-nam Han’
and Yang-jae Im* (West Sea Fisheries Institute, NFRDI, Incheon 400-420, Korea; 'Department of Marine Science and
Production, Kunsan Univ., Gunsan 573-701, Korea; Department of Ocean Sciences, Inha Univ., Incheon 402-751, Korea)

ABSTRACT Mottled skates, Beringraja pulchra, mainly found in the Yellow Sea were caught by
otter trawl at 30 stations from 2002 to 2013 to identify the distribution patterns and ecology of the fish
in the eastern Yellow Sea. A total of 442 individuals of mottled skate were caught at the 112 hauls of
the total 892 hauls. The fish was widely distributed in the entire survey area in spring and autumn, and
mainly caught in the northern offshore in summer and in the southern part in winter. The under-
yearlings of the mottled skate were mainly caught in the offshore in spring and autumn. The mottled
skates were found at the temperature ranges of 3.8~ 14.5°C, and the salinity of 31.2~ 34.2. The catch
data of the fish suggested that water temperature be a critical factor for the distribution with the
optimal ranges of 5~ 14°C. Salinity and water depth were not critical as much as the water tempera-
ture for the distribution of the mottled skates in the Yellow Sea. Also, the annual fluctuations of the
fish catch were reviewed using the catch data from korea fisheries cooperative and national statistics
from 1991 to 20009.
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Fig. 1. Map showing the sampling stations with bathymetry for
collecting mottled skate by an otter trawl in the eastern Yellow Sea
from 2002 to 2013.
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Table 1. Annual production of rays, mottled skate and skates from the Statistics Korea in the western province of Korea
v Incheon Chungnam Jeonbuk Jeonnam
ear
Rays  B.pulchra Skates Rays  B. pulchra Skates Rays  B. pulchra Skates Rays  B.pulchra Skates
1990 3,846 249 305 1,129
1991 2,614 2,392 219 6 725 0 1,372 90
1992 507 3,298 468 3 550 46 1,202 40
1993 485 1,916 359 10 437 71 961 53
1994 163 1,735 326 0 502 55 1,006 21
1995 255 1,179 412 0 308 339 659 17
1996 94 665 381 0 25 425 789 4
1997 99 578 556 0 7 196 699 15
1998 112 411 53 0 38 322 553 19
1999 449 266 63 0 9 371 843 22
2000 578 106 92 0 36 124 712 26
2001 669 106 44 1 13 47 847 57
2002 530 132 195 0 15 31 487 64
2003 381 69 762 0 18 78 384 75
2004 269 74 707 2 40 113 402 70
2005 332 99 703 1 24 40 719 115
2006 400 145 1,217 3 22 92 753 152
2007 438 191 1,626 5 220 23 920 156
2008 336 366 0 455 149 233 756 152
2009 490 230 1 2,424 7 401 1,103 184
2010 115 395 318 2 40 3,285 13 93 464 997 182 45
2011 23 197 409 143 28 2,129 6 15 234 1,242 118 85
2012 15 128 461 14 38 1,286 54 20 270 833 135 93
2013 13 188 363 8 35 708 2 47 390 748 126 143
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Fig. 2. Annual variation of catch statistics of rays, mottled skate and skates in the western province of Korea.
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Fig. 3. Annual variations of catch ratio of rays, mottled skate and skates obtained from the fisheries cooperatives consignment sales data in the
western province of Korea.

30

20

10

30
20
10

30

Frequency (ind.)

20

10

30
20

10

Spring NO Spring SO Spring NC Spring SC
n=44 n=70 n=13 n=17
Summer NO Summer SO Summer NC Summer SC
n=3 n=0 n=0 n=0
Autumn NO Autumn SO Autumn NC Autumn SC
n=84 n=99 n=4 n=93
Winter NO Winter SO Winter NC Winter SC
n=5 n=9 n=1 n=0
;. - -

10 20 30 40 50 60 70 80 90 100

10 20 30 40 50 60 70 80 90 100

10 20 30 40 50 60 70 80 90 100

Disc width (cm)

10 20 30 40 50 60 70 80 90 100

Fig. 4. Seasonal changes of length frequency distribution of mottled skate caught by an otter trawl in the eastern Yellow Sea from 2002 to 2013.
Abbreviations are follows: NO (north offshore), SO (south offshore), NC (north coast) and SC (south coast).
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Fig. 5. Spatio-temporal distribution of total number of individuals of mottled skate collected by an otter trawl with bottom temperature (solid

line) and salinity (dotted line) in the eastern Yellow Sea from 2002 to 2013.
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Fig. 6. Plot of positive stations collected mottled skate on the bottom
temperature and salinity.
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Table 2. Recalculated annual production of rays, mottled skate and skates using the landing statistics obtained from the fisheries cooperatives in

the western province of Korea

v Incheon Chungnam Jeonbuk
r

- Rays B. pulchra Skates Rays B. pulchra Skates Rays B. pulchra Skates
1991 131 2,392 2,483 2 6 217 15 0 710
1992 25 3,298 482 5 3 463 11 46 539
1993 24 1,916 461 4 10 355 9 71 428
1994 8 1,735 155 3 0 323 10 55 492
1995 13 1,179 242 4 0 408 6 339 302
1996 5 665 89 4 0 377 1 425 24
1997 5 578 94 6 0 550 0 196 7
1998 6 411 106 1 0 52 1 322 37
1999 22 266 427 1 0 62 0 371 9
2000 29 106 549 1 0 91 1 124 35
2001 33 106 636 0 1 44 0 47 13
2002 27 132 503 2 0 193 0 31 15
2003 19 69 362 8 0 754 0 78 18
2004 13 74 256 7 2 700 1 113 39
2005 17 99 315 7 1 696 0 40 24
2006 20 145 380 12 3 1,205 0 92 22
2007 22 191 416 16 5 1,610 4 23 216
2008 17 366 319 0 5 450 8 19 355
2009 25 230 465 1 24 2,400 7 20 381
2010 22 395 411 2 40 3,285 13 93 464
2011 23 197 409 143 28 2,129 6 15 234
2012 15 128 461 14 38 1,286 54 20 270
2013 13 188 363 8 35 708 2 47 390
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