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Migration and growth rate of Mottled skate, Beringraja pulchra by the
tagging release program in the Yellow Sea, Korea

Yang-Jae IM and Hyun-Su Jo'

Fisheries Resources and Environment Division, West Sea Fisheries Research Institute, NFRDI, Incheon 400420, Korea

'Department of Marine Science & Production, Kunsan National University, Kunsan 573-701, Korea

To obtain geographical range and growth—kinetics parameters of mottled sake (Beringraja pulchra) populations in the Yellow
Sea, three mark-recapture experiments were carried out. Overall, 991 tagged individuals were released, and 4.1% of them
were recaptured with the mean release period of 339 d (range, 8-1,420 d) and the mean growth rate of 1.4 cm mon ' (female,
1.5 ¢cm mon'; male 1.3 c¢m monfl). In the first experiment, 667 individuals were released at Heuksan Island from April to
June, 2007-2009, and 30 individuals were recaptured mainly at the north and the north—east coasts of the island, indicating
absence of migration to the south of the island. In the second experiment, 323 individuals were released at several fishing
grounds scattered in the Yellow Sea in 2010-2013, and 11 individuals were recaptured at points deviated to all directions
from the releasing points. As the last, one individual was released with pop—up satellite archival tag at a costal point
(34°37.2'N, 124°59.3'E) off Hong Island on May 21, 2010. The tagged individual migrated to a north-east location
(35°50.4'N, 126°03.6'E) of Eocheong Island by Aug. 25, 2010. The data archived for the three months in the tag indicated
that the migration path had depths of 48-80 m and temperature of 12.6-14.4°C. The results indicated that mottled sake
populations had a localized habitat ranges at the north of Heuksan Island and the west of Hong Island while growing at

the rate of 1.4 cm mon .
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Fig. 1. Spaghetti tags (upper) and Pop—up satellite archival tag (below)
using for the tagging release program of Beringraja pulchra in the Yellow
Sea, Korea in 2007-2013.

Fig. 2. Tagging activity for Beringraja pulchra using by spaghetti tag
in the Yellow Sea, Korea in 2007-2013.

Fig. 3. Tagged female Beringraja pulchra using by pop—up satellite
archival tag in the Yellow Sea, Korea in 2010.
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Table 1. Number of released Beringraja pulchra using by spaghetti tags
in the Yellow Sea, Korea in 2007-2013

Year 2007 2008 2009 2010 2011 2012 2013 Total

No. of
released fish

128 309 230 173 77 51 22 990

Table 2. Information of released Beringraja pulchra using by pop—up
satellite archival tag in the Yellow Sea, Korea in 2010

Release information Period of

Disc width release time P(zlp " up
Date Position Sex (cm) (month) ate
2010. 5. 34° 372' N 2010. 8.
21, 1240 593 g female 71O 3 2s.
a

=2l g

2007-2013 MRS F2leto] v %)
o] 990u}2] Foll 4 2013 WA AEE)E 2HFol
Table 33} o] & 4lupel@A ALIES 4.1%0]2]
o} o]F 20070 RSt 1280ke] Fol A= 4ufelrt,
2008 of| 53t 309ute] Fo A= 6ule]7E 20091 o
M 2300] Fol At 20uke]7E, 201010] W
173upe] FollA= 6ufelry, 2011de] W7k 750t
Zol X 4ute]7) AEE =901} 2012-2013 0] =
Rt 73uke]= o vhel S E)A] QRekt) Az
¥l 2ol Fig 49} Yol siAguAns] Hatw B
A F50] X2 oF 3 em AwO] T Ajzo] okt 47
sl AT
Table 3. Number of recaptured Beringraja pulchra using by spaghetti
tags in the Yellow Sea, Korea in 2007-2013

Release year {2007 2008 2009 2010 2011 2012 2013 Total

No. of
recaptured 4 6 20 7 4 0 0 41
fish
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Fig. 4. Recaptured Beringraja pulchra (left) and black color of tagging
point on the body using by spaghetti tag right in the Yellow Sea, Korea
in 2013.
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Fig. 5. Movement route of Beringraja pulchra using by spaghetti tags

in the Yellow Sea, Korea in 2007-2009.
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Fig. 6. Movement route of Beringraja pulchra using by spaghetti tags
in the Yellow Sea, Korea in 2010-2013.
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Table 4. Result of tagging program for Beringraja pulchra using by spaghetti tags in the Yellow Sea, Korea in 2007-2013

Release information iﬁﬁzﬁfn Period of Total growth Rate of
No. Dise width Disc width | eiease time e growth
Date Sex (cm) Date (cm) (day) (cm/month)
1 2007. 4. 10. male 59.2 2007. 5. 25. 59.2 45 0.0 0.0
2 2007. 4. 11. male 50.7 2007. 5. 16. 52.3 35 1.6 1.4
3 2007. 4. 14. female 52.0 2007. 5. 3. 52.0 19 0.0 0.0
4 2007. 4. 29. male 52.8 2007. 5. 7. 52.8 8 0.0 0.0
5 2008. 5. 16. female 62.5 2008. 6. 14. N/A 30 N/A N/A
6 2008. 5. 18. female 61.0 2008. 6. 3. 61.0 17 0.0 0.0
7 2008. 6. 13. female 59.2 2008. 9. 24. 62.8 103 3.6 1.0
8 2008. 6. 13. female 58.9 2009. 1. 19. 64.0 229 5.1 0.7
9 2008. 6. 14. female 59.2 2009. 1. 21. 71.0 220 11.8 1.6
10 2008. 6. 14. female 58.5 2009. 4. 16. 75.2 306 16.7 1.6
11 2009. 4. 18. female 41.0 2009. 6. 13. 45.0 56 4.0 2.1
12 2009. 4. 19. male 49.8 2009. 9. 14. 59.0 148 9.2 1.9
13 2009. 4. 19. female 56.8 2010. 1. 1. 68.0 266 11.2 1.3
14 2009. 4. 19. male 50.1 2010. 2. 20. 60.0 308 9.9 1.0
15 2009. 4. 19. female 50.8 2010. 2. 24. 70.0 312 19.2 1.8
16 2009. 4. 19. female 46.0 2010. 5. 1. 66.2 377 20.2 1.6
17 2009. 4. 19. female 47.8 2010. 7. 31. 70.2 461 22.4 1.5
18 2009. 4. 19. male 55.5 2010. 10. 1. 70.0 523 14.5 0.8
19 2009. 4. 19. male 40.8 2011. 1. 13. 69.0 627 28.2 1.3
20 2009. 4. 19. female 50.2 2011. 1. 27. 72.5 641 223 1.0
21 2009. 4. 22 female 57.5 2009. 12. 26. 68.0 251 10.5 1.3
22 2009. 4. 22. female 48.7 2010. 2. 20. 70.0 305 21.3 2.1
23 2009. 4. 22. male 50.2 2010. 5. 13. 60.0 386 9.8 0.8
24 2009. 4. 23. female 36.4 2013. 3. 75.0 1,420 38.6 0.8
25 2009. 5. 21. male 56.2 2010. 1. 2. 67.8 226 11.6 1.5
26 2009. 5. 21. male 54.4 2010. 2. 26. 59.8 282 54 0.6
27 2009. 5. 21. female 48.2 2010. 4. 26. 62.0 341 13.8 1.2
28 2009. 6. 17. female 53.5 2009. 9. 8. 61.0 83 7.5 2.7
29 2009. 6. 17. male 57.6 2009. 9. 29. 60.0 94 2.4 0.8
30 2009. 6. 19. female 50.3 2010. 1. 24. 62.5 220 12.2 1.7
31 2010. 5. 15. female 32.0 2013. 12. 23. 82.0 1,317 50.0 1.1
32 2010. 5. 19. female 44.0 2011. 4. 7 58.0 323 14.0 1.3
33 2010. 5. 19. female 42.0 2011. 12. 6. 68.0 534 26.0 1.5
34 2010. 5. 20. female 30.0 2012. 7. 28. 69.0 801 39.0 1.5
35 2010. 5. 27. male 38.0 2011. 11. 10. 64.0 500 26.0 1.6
36 2010. 5. 29. female 32.0 2011. 9. 21. 59.0 478 27.0 1.7
37 2010. 9. 16. female 28.0 2011. 8. 23. 58.0 340 30.0 2.6
38 2011. 3. 29. female 45.0 2011. 4. 28. 455 29 0.5 0.5
39 2011. 4. 12. male 28.0 2012. 1. 7. 54.5 271 26.5 2.9
40 2011. 5. 3. female 47.0 2013. 2. 22. 68.0 661 21.0 1.0
41 2011. 5. 22. female 41.0 2012. 4. 13. 65.0 326 24.0 2.2
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Fig. 7. Movement route of Beringraja pulchra using by pop—up
satellite archival tag in the Yellow Sea, Korea in 2010.
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