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Summary

Feeding ecology on southern bluefin tuna is investigated based on stomach samples collected by scientific
observers from Japanese longline vessels. Up to now, stomachs from 1150 individuals, which mainly
came from areas 7, 8 and 9 during May to August, were analyzed. Twenty five percent of the stomachs
were empty, though the rate may be underestimated. The major components of diet in weight were fish
(49%), squid (46%) and crustacea (1%). The predominance of fish and squid was observed in al areas
and all sizes of tuna, thus it is the common feature of feeding ecology on southern bluefin tuna in the
oceanic area. The number of fish in an individual was usualy less than five; however, the numbers of
squid or crustaceain an individual exceeded 20 in many individuals. This suggests that feeding behavior
is different with prey types. Body lengths of many fish in stomach were more than 20 cm, which was
larger than those of squid (less than 4 cm in mantle length) and crustacea (1-2 cm).  Since 2003, we start
stomach sampling on other fish caught in longline operation (all tunas, billfishes, butterfly tuna,
lancetfishes) and detail investigation on squid samples in stomach, to abtain information on distributions of

bait species and to compare feeding ecology among large pelagic fishes.
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Table 1 Number of southern bluefin tuna whose stomach was analyzed by area, year and
month.
Year Area 1 Area 2 Area 4 Area 7 Area 8 Area 9 Total

1997 1 1
1998 7 7
1999 1 230 261 8 500
2000 10 19 63 98 100 290
2001 14 2 64 9 164 253
2002 17 2 9 71 99
Total 31 10 24 366 375 343 1150

Area 1 Area 2 Area 4 Area 7 Area 8 Area 9 Total

Jan 17 3 20
Feb 3 3
Mar 0
Apr 53 53
May 4 42 50 96
Jun 17 269 145 431
Jul 3 35 33 71
Aug 10 320 330
Sep 2 5 7
Oct 2 2
Nov 9 38 47
Dec 12 4 74 90
Total 32 10 24 366 375 343 1150

1997 1998 1999 2000 2001 2002 Total

Jan 1 2 16 19
Feb 4 4
Mar 0
Apr 13 40 53
May 4 81 11 96
Jun 230 74 52 75 431
Jul 3 35 14 15 4 71
Aug 4 228 98 330
Sep 3 3 1 7
Oct 2 2
Nov 3 44 47
Dec 4 86 90
Total 1 7 500 290 253 99 1150
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Table 2 Number of southern bluefin tuna stomach in which each taxon occured.

Prey individuals supposed to be fishing bait were excluded.

u.1. is un-identified.

Number of stomach

Class _Order Family Genus Species _remark Areal Area2 Area4 Area7 Area8 Aread Total
Cephalopoda
Decapoda Argonautidae 1 2 128 4 135
digested 3 3
beaks 5 2 9 36 115 130 297
ui 14 2 6 46 301 141 510
Octopoda 2 3 5
ui 1 37 25 11 74
Gastropoda
Pteropoda Cavolinidae Cavolinia 1 1
Cavolinidae 1 1
72 1 1
Crustacea
Mysidacea Lophogastridae Gnathophausia 5 5
Euphausiacea Euphausiidae 1 4 2 2 9
72 1 1
Stomatopoda alima 19 19
Decapoda (Anomura) ui 1 1
Decapoda (Anomura) alima 1 1
Decapoda (Brachyura) megalopa 1 6 1 8
Decapoda Oplophoridae 2 2
Penaeidae Funchalia 1 2 3
megalopa 1 1
Ul 1 5 1 4 11
Amphipoda Hyperiidae 6 6
Phronimidae 20 5 12 6 43
Platyscelidae 8 1 1 51 7 68
Pronoidae 1 4 5|
Brachyscelidae 2 4 8 1 15
Phrosinidae 18 9 27
ul 2 2 10 4 18]
Isopoda ui 1 1
ul 1 6 7
Thaliacea
Desmomyaria ul 1 4 5
Pyrosomida 2 2 1 3
Osteichthyes
Stomiiformes Sternoptychidae 1 1
Sternoptychidae 4 4
Myctophiformes Paralepididae 2 18 4 24
Aleplsauridae Alepisaurus ferox 2 1 6 19 8 36
Beloniformes Belonidae 1 1
Hemiramphidae 3 3
Ui 2 1 3|
Syngnathiformes Macrorhamphosidae 7 7
Syngnathidae 1 1
Pegasiformes Pegasidae 1 1
Beryciformes Berycidae 1 1
Lampriformes Regalecidae Regalecus russelli 1 1
Perciformes Mugilidae 7 7
Carangidae 2 1 3
Carangidae 1 1
Bramidae 7 1 1 23 32
Bramidae 2 2
Bramidae 1 1
Bramidae 1 1
Chiasmodontidae 3 3
Scombridae 1 1
Scombridae 1 1
Gempylidae 1 1 3 5
Tetragonuridae 2 2
Nomeidae 1 1 14 16
Nomeidae Cubiceps caeruleus 5 3 8
Uranoscopidae 1 1
UL 1 1
Tetraodontiformes Triacanthodidae 1 1
ui 1 6 7
ul 11 5 9 117 139 149 430
Unidentified digested 1 1
1 3 20 37 73 134
other 4 6 9 19
jelly fish 1 6 7
liver? 1 1
bird's feather 1 1
bird? 1 1
1 3 4
Macroalgae 3 1 4
Marine debris 2 2
4 3 7 14
Total 83 11 39 494 799 654 2080
Class|Areal Area2 Area4 Area7 Area8 Aread Total
Osteichthyes ( )| 27 6 13 146 198 216 606
(33%)  (55%)  (33%)  (30%)  (25%)  (33%) (29%)
Cephalopoda ( )| 21 4 17 249 441 292 1024
(25%)  (36%)  (44%)  (50%)  (55%)  (45%) (49%)
Gastropoda ( ) 0 0 0 1 2 0 3
(0%) (0%) (0%) (0%) (0%) (0%) (0%)
Crustacea ( )| 30 1 6 57 110 47 251
(36%) (9%)  (15%)  (12%)  (14%) (7%) (12%)
other 4 0 0 10 4 16 34
(5%) (0%) (0%) (2%) (1%) (2%) (2%)
unidentified 1 0 3 20 38 73 135
(1%) (0%) (8%) (a%) (5%)  (11%) (6%)
non-animal 0 0 0 11 6 10 27
(0%) (0%) (0%) (2%) (1%) (2%) (1%)
Total] 83 11 39 494 799 654 2080
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Table 3 Total number of prey individuals per taxon in southern bluefin tuna stomach.

Prey individuals supposed to be fishing bait were excluded. w.7. is un-identified.

Number of prey individuals
Class _Order Family Genus Species _remark Areal Area2 Area4 Area7 Area8 Aread Total
Cephalopoda
Decapoda Argonautidae 1 2 252 4 259
digested 3 3
beaks 5 5 34 106 1271 821 2,242
ui 15 2 6 53 1181 157 1414
Octopoda 2 3 5
ui 1 97 332 8 438
Gastropoda
Pteropoda Cavolinidae Cavolinia 2 2
Cavolinidae 16 16
72 3 3]
Crustacea
Mysidacea Lophogastridae Gnathophausia 5 5
Euphausiacea Euphausiidae 273 80 13 30 396
72 0|
Stomatopoda alima 1,401 1,401
Decapoda (Anomura) ui 1 1
Decapoda (Anomura) alima 1 1
Decapoda (Brachyura) megalopa 1 258 1 260
Decapoda Oplophoridae 2 2
Penaeidae Funchalia 20 43 63
megalopa 1 1
Ul 1 107 1 5 114
Amphipoda Hyperiidae 20 20|
Phronimidae 120 13 14 9 156
Platyscelidae 95 17 35 182 15 344
Pronoidae 1 22 23
Brachyscelidae 2 25 153 1 181
Phrosinidae 94 50 144
ul 8 5 45 1 59
Isopoda ui 2 2
ul 1 3 4
Thaliacea
Desmomyaria ul 298 4 302
Pyrosomida 2 2 1 3
Osteichthyes
Stomiiformes Sternoptychidae 1 1
Sternoptychidae 6 6
Myctophiformes Paralepididae 3 44 5 52
Aleplsauridae Alepisaurus ferox 2 1 6 19 10 38
Beloniformes Belonidae 2 2
Hemiramphidae 3 3
Ui 2 1 3|
Syngnathiformes Macrorhamphosidae 12 12
Syngnathidae 1 1
Pegasiformes Pegasidae 1 1
Beryciformes Berycidae 3 3
Lampriformes Regalecidae Regalecus russelli 1 1
Perciformes Mugilidae 7 7
Carangidae 1 2 3
Carangidae 1 1
Bramidae 10 1 1 49 61
Bramidae 2 2
Bramidae 1 1
Bramidae 1 1
Chiasmodontidae 3 3
Scombridae 1 1
Scombridae 1 1
Gempylidae 1 1 5 7
Tetragonuridae 2 2
Nomeidae 2 1 57 60
Nomeidae Cubiceps caeruleus 10 3 13
Uranoscopidae 2 2
2 1 1
Tetraodontiformes Triacanthodidae 1 1
ui 1 9 10|
Ui 7 12 11 109 202 106 447
Unidentified digested 1 1
3 9 34 7 53]
other 46 159 6 211
jelly fish 1 6 7
liver? 1 1
bird's feather 1 1
bird? 0|
1 3 4
Macroalgae 3 1 4
Marine debris 2 2
3 3 6
Total 311 293 90 3,100 3,659 1,448 8,901
Class|Areal Area2 Aread4 Area7 Area8 Area9 Total
Osteichthyes ( )| 26 13 17 142 301 248 747
(8%) (4% (19%) (5%) (8%) (17%) (8%)
Cephalopoda ( )| 22 7 42 510 2784 996 4361
(%) (%) @7%)  (16%)  (76%)  (69%)  (49%)
Gastropoda ( ) 0 0 0 16 5 0 21
(0%) (0%) (0%) (1%) (0%) (0%) (0%)
Crustacea ( )| 217 273 28 1954 524 181 3177
(70%)  (93%)  (31%) (63%) (14%) (13%) (36%)
other| 46 0 0 460 4 13 523
(15%) (0% (0%  (15%) (0%) (1%) (6%)
unidentified 0 0 3 9 35 7 54
(0%) (0%) (3%) (0%) (1%) (0%) (1%)
non-animal 0 0 0 9 6 3 18
(0%) (0%) (0%) (0%) (0%) (0%) (0%)
Total] 311 293 90 3100 3659 1448 8901
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Table 4 Total wet weight (g) of prey per taxon in southern bluefin tuna stomach.

Prey individuals supposed to be fishing bait were excluded.

u.1. is un-identified.

wet weight (g)
Class __Order Family Genus Species _remark Areal Area2 Aread Area7  Area8  Aread  Total
Cephalopoda
Decapoda Argonautidae 7 76 6,986 204 7,273
digested 203 203
beaks 1 0 3 31 78 244 357
ui 1,026 316 489 7976 14664 23356 47,828
Octopoda 11 261 272
ui 2 162 2,407 113 2,685
Gastropoda
Pteropoda Cavolinidae Cavolinia 1 1
Cavolinidae 8 8
72 1 1
Crustacea
Mysidacea Lophogastridae Gnathophausia 49 49
Euphausiacea Euphausiidae 28 7 1 3 40
72 4 4
Stomatopoda alima 270 270
Decapoda (Anomura) ui 0 0
Decapoda (Anomura) alima 0 0
Decapoda (Brachyura) megalopa 1 36 0 37
Decapoda Oplophoridae 21 21
Penaeidae Funchalia 37 94 131
megalopa 1 1
Ul 6 299 2 446 754
Amphipoda Hyperiidae 14 14
Phronimidae 64 55 21 14 153
Platyscelidae 47 2 7 44 2 102
Pronoidae 0 2 3]
Brachyscelidae 0 3 25 0 29
Phrosinidae 43 50 93
ul 2 2 22 61 87
Isopoda ui 1 1
ul 7 50 57
Thaliacea
Desmomyaria ul 42 45 86
Pyrosomida uli 32 115 147
Osteichthyes
Stomiiformes Sternoptychidae 6 6
Sternoptychidae 15 15
Myctophiformes Paralepididae 343 2,906 607 3,856
Aleplsauridae Alepisaurus ferox 73 72 517 2,852 538 4,052
Beloniformes Belonidae 321 321
Hemiramphidae 153 153
Ui 161 48 209
Syngnathiformes Macrorhamphosidae 375 375
Syngnathidae 3 3
Pegasiformes Pegasidae 0 0
Beryciformes Berycidae 92 92
Lampriformes Regalecidae Regalecus russelli 1,029 1,029
Perciformes Mugilidae 913 913
Carangidae 327 89 416
Carangidae 133 133
Bramidae 52 436 334 4,281 5,103
Bramidae 940 940
Bramidae 2513 2,513]
Bramidae 1425 1,425
Chiasmodontidae 2 2
Scombridae 1,032 1,032
Scombridae 918 918
Gempylidae 103 367 1,837 2,306
Tetragonuridae 1,083 1,083]
Nomeidae 183 135 5,056 5373
Nomeidae Cubiceps caeruleus 1,394 365 1,758
Uranoscopidae 17 17
ui 11 11
Tetraodontiformes Triacanthodidae 30 30
ui 44 551 595
Ui 50 510 180 8,382 7596 10328 27,045
Unidentified digested 58 58
2 12 299 622 2,938 3,873
other 15 58 90 162
jelly fish 1 97 97
liver? 94 94
bird's feather 0 0]
bird? 21 21
4 298 302
Macroalgae 19 1 21
Marine debris 10 10|
21 18 46
Total 1461 1291 1224 29911 36422 56,803 127,111
Class Areal Area2 Aread Area7 Area8 Aread Total
Osteichthyes ( )| 295 947 633 13452 18049 28345 61722
(20%)  (73%)  (52%) (45%) (50%) (50%) (49%)
Cephalopoda ( )| 1037 317 568 15166 17150 24381 58617
(71%)  (25%)  (46%) (51%) (47%) (43%) (46%)
Gastropoda ( ) 0 0 0 8 13 0 9.3
(0%) (0%) (0%) (0%) (0%) (0%) (0%)
Crustacea ( )| 1128 276 108 7926 1784 7238 1846
(8%) (2%) (1%) (3%) (0%) (1%) (1%)
other| 145 0 0 1318 445  301.6 4924
(1%) (0%) (0%) (0%) (0%) (1%) (0%)
unidentified| 2.3 0 12 2987 680 2938 3931
(0%) (0%) (1%) (1%) (2%) (5%) (3%)
non-animal 0 0 0 616 3188 1133 4937
(0%) (0%) (0%) (0%) (1%) (0%) (0%)
Total 1461 1291 1224 29911 36422 56803 127111
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Table 5 Frequency of southern bluefin tuna stomachs by the number of prey of three major

categories.
No. of prey  Osteichthyes Crustacea Cephalopoda
per stomach ( ) ( ) ( )
1 263 42 213
2 62 9 85
3 17 8 75
4 23 3 37
5 6 5 33
6 8 6 25
7 3 6 18
8 2 1 22
9 4 2 16
10 4 1 12
11-20 2 19 66
21-30 10 27
-40 1 11
-50 1 5
-60 2 3
-70 1 1
-80 2 1
-90
-100
-150 4 1
-200
>200 21

1) The numbers are 273 and 627.
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Fig. 1. Prey occurred in southern bluefin tuna stomach by area.
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Fig. 2. Length frequency distribution of southern bluefin tuna whose stomachs are analyzed..
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Fig. 3. Weight composition of prey categories in stomach of southern bluefin tuna for each 10 cm

fork length class.
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Fig. 4. Frequency distribution of prey size in stomachs of southern bluefin tuna.
Lengths measured are standard body length, fork length or total length for fish,

mantle length for squid, and total length for crustacea. The numbers of crustacea

are 317 at 1 cm and 293 at 2 cm, respectively.
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Appendix table Name of prey taxain Japanese.
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Marine debris

Class  Order Family Genus Species _remark
Cephalopoda
Decapoda Argonautidae
digested
beaks
U
Octopoda
Ul
Gastropoda
Pteropoda Cavolinidae Cavolinia
Cavolinidae
U
Crustacea
Mysidacea Lophogastridae Gnathophausia
Euphausiacea Euphausiidae
uf
Stomatopoda alima
Decapoda (Anomura) Ui
Decapoda (Anomura) alima
Decapoda (Brachyura) megalopa
Decapoda Oplophoridae
Penaeidae Funchalia
megalopa
U
Amphipoda Hyperiidae
Phronimidae
Platyscelidae
Pronoidae
Brachyscelidae
Phrosinidae
U
Isopoda Ui
ui
Thaliacea
Desmomyaria Ui
Pyrosomida Ui
Osteichthyes
Stomiiformes Sternoptychidae
Sternoptychidae
Myctophiformes Paralepididae
Aleplsauridae Alepisaurus ferox
Beloniformes Belonidae
Hemiramphidae
U
Syngnathiformes Macrorhamphosidae
Syngnathidae
Pegasiformes Pegasidae
Beryciformes Berycidae
Lampriformes Regalecidae Regalecus russellii
Perciformes Mugilidae
Carangidae
Carangidae
Bramidae
Bramidae
Bramidae
Bramidae
Chiasmodontidae
Scombridae
Scombridae
Gempylidae
Tetragonuridae
Nomeidae
Nomeidae Cubiceps caeruleus
Uranoscopidae
Ul
Tetraodontiformes Triacanthodidae
Ul
Ul
Unidentified
other
jelly fish
liver? ?
bird's feather
bird? ?
Macroalgae

Total
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