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Bycatch of sharks in Korean tuna longline fishery

Dae-Yeon MOON*, Seon-Jae HWANG, Doo-Hae AN and Soon-Song Kim

Distant-Water Fisheries Resources Team, National Fisheries Research and Development
Institute, Busan 619-902, Korea

Data collected by on-board observers and from experimental surveys during 2004-2006 were analyzed to
figure out the status of shark bycatch in Korean tuna longline fishery. Results obtained from 10 surveys
indicated that 14, 13 and 1 species of shark were incidentally caught in Korean tuna longline fishery
operated in the Pacific, Indian and Atlantic (Mediterranean) Ocean, respectively, and that shark bycatch
accounted for about 29-31% of the total catch. Sharks brought aboard were processed in 3 ways; out of
1,127 sharks observed, 575 sharks (51.0%) were discarded after finning, 299 sharks (26.5%) were stored
frozen after finning for future use and 253 sharks (22.4%) were released into the sea immediately after
caught. The fin to body weight ratio of sharks was estimated to be about 4.7% which is similar to the
guideline of 5% established by the international fisheries organizations. The underestimate of shark bycatch
in Korean tuna longline fishery was significant because it was general practice that fishermen on-board did

not count the discarded shark as a catch.
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Fig. 1. Location of observer survey areas during 2004 —
2006. Survey period of each location is as follows; 1: Dec.
2, 2004 - Feb. 4, 2005, 2: Jul. 7 — Aug. 28, 2005, 3: Oct.
1 - Dec. 15. 2006, 4: Oct. 12, 2005 — Feb. 17, 2006, 5: Dec.
13, 2006 — Feb. 9, 2007, 6: Aug. 26 — Oct. 7, 2006, 7: Aug.
6 — Sep. 21, 2004, 8: Oct. 18 — Dec. 13, 2005, 9: Aug. 13 -
Oct. 7, 2006, 10: Apr. 12 — Jun. 3, 2006.
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Table 1. Annual catches (tonnes) of Korean tuna longline fishery in the Western and Central Pacific Ocean, 1987 — 2006

Year Total ALB YFT BET SKJ  BFT BUM STM SWO BLM SAI SHA OTH
1987 36,801 4,179 11,435 17,261 25 2 2329 359 456 178 40 393 143
1988 38,279 5,725 13,736 14,766 30 15 2260 417 446 306 24 380 174
1989 27,258 1,961 9,671 12,684 13 1 1,685 256 462 179 18 235 93
1990 34,332 1,063 12,967 17,406 12 26 1,660 161 553 209 15 201 61
1991 23,395 1,278 7,420 12,544 11 3 1,196 142 442 109 10 180 60
1992 36,349 2,190 12,773 18,089 7 0 1,923 256 630 214 18 129 119
1993 26,400 974 8,704 13,912 3 0 1,768 213 527 138 10 93 60
1994 34,009 1,744 9,548 20,241 5 0 1,351 225 621 99 2 136 38
1995 34,838 2,455 9,596 18,849 2 0 2507 323 754 66 4 231 52
1996 29,811 1,948 12,478 13,006 2 0 1,315 203 677 44 2 118 20
1997 32,483 1,913 11,888 15,891 1 7 1,689 350 518 115 4 83 25
1998 52,620 6,436 13,156 27,429 2 40 3,575 593 957 228 10 156 37
1999 36,808 961 8,293 22,387 3 31 3,079 516 1,305 122 9 50 52
2000 42,064 837 12,991 23,867 5 14 2324 271 1,530 96 3 64 62
2001 44,564 2,675 13,768 22,172 4 18 3,868 279 1,480 164 2 92 42
2002 54,782 4,415 15497 28,533 10 2 3845 341 1,745 211 10 129 43
2003 38,813 2,465 12,134 17,151 6 4 4962 351 1,316 165 11 209 38
2004 33,066 1,163 10,058 17,941 3 3 2310 163 1,203 113 7 84 19
2005 38,434 3919 13,329 15,622 1 0 4,120 260 737 272 91 78 5
2006 27,367 1,050 9,529 12,489 0 0 3,301 171 708 42 14 55 7

ALB: albacore tuna, YFT: yellowfin tuna, BET: bigeye tuna, SKJ: skipjack tuna, BFT: northern bluefin tuna, BUM: blue marlin,
STM: striped marlin, SWO: swordfish, BLM: black marlin, SAI: sailfish, SHA: sharks, OTH: other fishes.
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Fig. 2. Diagram of Korean longline fishing gear unit
called basket. Numbers indicate hook number and open
circle represents floats between baskets.
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Table 2. Catch composition of Korean tuna longline fishery based on observer data, 2004 — 2006

EEREES

2~
A%

oy

o Total Tuna and Billfish Sharks Others
cean
number weight number weight number weight number weight
Pacifi 3.8%0 115.067 2,311 72,893 397 35,408 1,112 6,406
actlie ’ ’ (60.5) (63.3) (10.4) (30.8) (30.4) (5.6)
Indi 6255 189.267 1,350 46,042 336 19,744 352 2,503
ndian , , (66.2) (67.4) (16.5) (28.9) (17.3) (3.7)
weight: kg, ( ): percentage.
Table 3. List of shark species incidentally caught in Korean tuna longline fishery
Ocean Scientific name Common name Survey area
Prionace glauca Blue shark 1,2,3,4,5,6
Sphyrna zygaena Smooth Hammerhead shark 1,2,3,4
Isurus oxyrinchus Mako sharks 1,234
Lamna ditropis Salmon shark 1,2,3,6
Alopias pelagicus Pelagic thresher sharks 1
Alopias superciliosus Bigeye thresher shark 1,2,3,5,6
Carcharhinus longimanus Oceanic whitetip shark 2,3,5,6
Pacific Pseudocarcharias kamoharai Crocodile shark 2,3,5,6
Isistius brasiliensis Dogfish shark 2,3,6
Sphyrna lewini Scalloped hammerhead shark 2,6
Alopias vulpinus Thresher shark 5
Isurus paucus Longfin mako shark 5
Carcharhinus galapagoensis Galapagos shark 5
Carcharhinus falciformis Silky shark 5
Prionace glauca Blue shark 7,89
Isurus oxyrinchus Mako sharks 7,8,9
Alopias pelagicus Pelagic thresher sharks 7.9
Alopias superciliosus Bigeye thresher shark 7
Carcharhinus longimanus Oceanic whitetip shark 8,9
Carcharhinus falciformis Silky shark 8,9
Indian Pseudocarcharias kamoharai Crocodile shark 8
Carcharhinus limbatus Blacktip shark 9
Carcharhinus galapagoensis Galapagos shark 9
Isurus paucus Longfin mako shark 9
Sphyrna lewini Scalloped hammerhead shark 9
Sphyrna zygaena Smooth Hammerhead shark 9
Galeocerdo cuvier Tiger shark 9
Atlantic Prionace glauca Blue shark 10
* Numbers refer to the survey area shown in Fig. 1.
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Fig. 3. Proportion of shark species(in number) inciden-
tally caught in longline fishery. Crocodile: crocodile shark,
Bigeye: bigeye thresher, Salmon: salmon shark, Whitetip:
oceanic whitetip shark, Mako: mako shark, Silky: silky
shark, Thresher: pelagic thresher shark, Others: other
sharks.
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Fig. 4. Average fork length of shark species caught in
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Table 4. On-board processing of sharks for fins and meat

Shark species D F/D F/K
Blue shark 8 313 45
Smooth Hammerhead shark 1 14 9
Mako shark 1 - 27
Salmon shark 12 25 62
Pelagic thresher shark 1 3 -
Bigeye thresher shark 17 114 6
Crocodile shark 184 - -
Dogfish shark 20 - -
Scalloped hammerhead shark 2 3 1
Thresher shark - 21 -
Longfin mako shark - 4 -
Galapagos shark - 1 1
Silky shark 4 42 116
Blacktip shark - - 1
Oceanic whitetip shark 3 33 28
Tiger shark - 2 3
Total (1,127) 253 575 299

D: whole-body discard, F/D: body discard after finning, F/K:
body keeping after finning. Number indicates number of
sharks.
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Table 5. Fin to body weight ratio of sharks caught in the Indian Ocean and Pacific Ocean(italic)

Species number BW(kg) FW(kg) FW/BW(%)
Blacktip shark 1 66 3.1 4.7
Blue shark 39 2,348.5 120.1 5.1
114 4,121 210.9 5.1
Galapagos shark 1 36 2.3 6.4
1 33 1.4 4.2
Longfin mako shark 1 74 2.6 3.5
3 114 4.5 4.0
Pelagic thresher shark 1 70 1.7 2.4
51 2,105 64.5 3.1
Scalloped hammerhead shark 4 104 54 5.2
13 839 45.0 54
Mako shark 9 703 25.6 3.6
Silky shark 96 5,846 259.2 4.4
58 995.6 61.8 6.2
Smooth hammerhead shark 11 306 15.7 5.1
7 494 24.9 5.0
Tiger shark 5 274 10.5 3.8
Oceanic whitetip shark 17 793.5 454 5.7
4 115 7.6 6.6

BW: body weight, FW: fin weight, FW/BW: fin to body weight ratio.

Table 6. Catch(in number) of shark species by hook number in longline fishery operated in the Pacific Ocean

Hook number

Species
2 3 4 5 7 8 9 10 11 12 13 14 15 16 17 U Total

Bigeye thresher 9 8 8 7 9 4 9 11 4 88 14 12 11 19 5 6 - 7 151
Blue shark 22 2 16 21 9 11 8 12 12 12 26 25 11 13 13 10 - 37 284
Crocodile shark 13 14 14 7 14 9 11 4 9 4 11 7 17 16 14 5 - 1 170
Dogfish shark 2 3 2 3 1 4 1 3 1 4 1 2 1 2 = 2 = 2 44
Galapagos shark - - - - - - - = = - - - 1 - - - 1
Longfin mako - - - - = = 1 - - - - 2 - - - = - = 3
Mako shark - 3 2 1 - - -2 -1 - -1 1 - - - 8 19
Oceanic whitetip 4 2 - 2 1 1 - 1 - 1 1 1 3 1 5 - 14 38
Pelagic thresher 4 1 - 2 2 1 - 2 1 - 2 1 3 2 - - - 21
Salmon shark 1 5 1 2 - -1 - -1 -1 - - = 4 - 1 17
Silky shark 2 1 1 1 4 2 3 3 2 2 3 2 2 10 2 7 - - 47
Smooth hammerhead 3 - - - - 1 1 - - - - - - - = 1 - 1 7

Total 60 63 44 46 40 33 36 37 30 32 56 54 45 68 37 39 0 71 800

U: unidentified hook number.
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