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INTRODUCTION

Twelve species of tuna and mackerel of the family Scombridae are
residents or regular migrants in New Zealand waters. They are Tlisted
overieaf. The blue mackerel is the only true resident species; it spends its
entire 1ife in coastal waters. The tunas, however, pass through the New
Zealand Exclusive Economic Zone (EEZ) at various times of the year as
juveniles or adults. Temperate species such as butterfly and slender tuna
probably occur here throughout the year, but migrate to warmer waters to
spawn. A third temperate species, southern bluefin tuna, passes through the
zone between January and September on a migration from the breeding grounds
in the Indian Ocean. Skipjack, yellowfin, frigate, longtail, albacore, and
bigeye are tropical species present during our summer months. Large albacore
and bigeye also occur in winter, but usually in small numbers and at depth.

At present the New Zealand EEZ supports a number of domestic and foreign
fisheries for tuna and mackerel. Domestic and foreign catches in 1986
totalled 9092 and 3178 tonnes, respectively. The major domestic fisheries
consist of purse-seining for skipjack (6320 t in 1986) and blue mackerel
(1402 t), trolling for albacore (1292 t), and a combination of handlining and
trolling for southern bluefin (78 t). Tuna and mackerel are also caught in
small quantities in other domestic fisheries. Foreign fisheries include a
Japanese 1longline fleet targeting southern bluefin (1337 t in 1986) and
Japanese and Korean fleets 1longlining for albacore (231 and 398 t,
respectively). The foreign operations take regular by-catches of bigeye and
yellowfin, A N.Z.-U.S. joint venture purse-seine fishery for skipjack
achieved prominence between 1975 and 1983, but has since stopped due to
declining world prices and the discovery of richer fishing grounds in the
tropical western Pacific.

This bibliography presents a comprehensive 1ist of reports, scientific
papers, and popular articles on the fisheries for and research on tuna in New
Zealand waters. Although it has been compiled primarily for fisheries
scientists and managers, the inclusion of articles on fishing technology,
marketing, and economics will make it of use to anyone interested in New
Zealand's growing tuna industry. The year 1960 is taken as a starting point
because it was early 1in that decade that fishermen and scientists became
interested in the tuna resource.

Papers and reports on the potential bait species for a tuna pole-and-line
fishery are also included. Pole-and-1ine has proved effective in other South
Pacific countries on surface schooling tuna including skipjack, yellowfin,
and southern bluefin. Pole-and-1ine surveys of the New Zealand skipjack
resource have identified four local fish species (see page 4) that, because
of their size and behaviour, can be used as bait. Recent New Zealand
attempts at commercial pole-and-line fishing have not been successful for
various reasons, one of which 1is the 1lack of information on baitfish
distribution and biology.
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TUNA AND BAITFISH OF THE NEW ZEALAND EEZ

Tuna - Family Scombridae

Allothunnus fallai Serventy, 1948
Auxis thazard (Lacepéde, 1800)
Gasterochisma melampus Richardson, 1845
Katsuwonus pelamis (Linnaeus, 1758)
Sarda australis (MacLeay, 1880)
Scomber australasicus Cuvier, 1831
Thunnus alalunga (Bonnaterre, 1788)
Thunnus albacares (Bonnaterre, 1788)
Thunnus maccoyii (Castelnau, 1872)
Thunnus obesus (Lowe, 1839)

Thunnus thynnus (Linnaeus, 1758)
Thunnus tonggol (Bleeker, 1851)

Baitfish - Family Clupeidae

Sprattus antipodum (Hector, 1872)

Sprattus muelleri (Klunzinger, 1880)
Sardinops neopilchardus (Steindachner, 1879)

- Family Engraulididae

Engraulis australis (White, 1790)

slender tuna

frigate tuna
butterfly tuna
skipjack tuna
Australian bonito
blue mackerel
albacore

yellowfin tuna
southern bluefin tuna
bigeye tuna

northern bluefin tuna
longtail tuna

slender sprat
sprat
pilchard

anchovy
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SUBJECT INDEX

This index is arranged alphabetically by common name of species, with the

tunas first followed by the baitfish.

There are five major subject

categories for each species; Morphology/Taxonomy, Geographic distribution,

Habitat and biology, Fisheries, and Research and management.

The last three

categories are further subdivided into various aspects of biology, research,

and countries and methods of fishing where there are a number of entries.

TUNAS ¢
Tuna (general)
Habitat and biology 141
Fisheries 6, 9, 10, 11, 12, 14, 20, 21, 23, 34, 37,
192, 379, 398, 403, 439, 455, 456, 471, 515
Research and management 2, 28, 51, 58, 471, 490
Morphology/Taxonomy 220, 458, 524

Geographic distribution

Habitat and biology

General biology/Synopses

Environmental effects

220, 245, 284, 355, 418, 422, 423, 426,
524

220, 245, 396, 410, 418, 423, 524
187, 206, 368, 387, 389, 393, 409, 422,

Food and feeding 168, 171, 325, 328, 412
Migration 336
Parasites 306, 307, 308, 336
Population structure 327, 356, 388
Reproduction 325, 328
Vertical distribution 509
Fisheries
Japan - gillnet 310

- longline

- pole-and-line
Korea - longline
Taiwan - longline
NZ/Japan - longline

- pole-and-1i
- troll
NZ/USA - purse-seine
NZ - aerial sightings
- gillnet
- longline
- pole-and-line
- troll (catch)
(gear)
(prospects)
Handling 108
Economics 3, 155
Research and management
Acoustic attraction

Aerial surveys 39,

172, 220, 245, 304, 385, 386, 453,
220, 453, 454, 508

172, 184, 201, 220, 233, 234,
264, 304, 327, 349, 350, 351,
356, 385, 386, 387, 388, 389,
326, 446

235, 239,
352, 353,
424, 466,

454
501

497, 498, 500, 501, 502
500, 501

ne

284
182
5, 7, 510,
4, 108
42, 151, 278,
5 7, 8,
193, 195, 196,
270, 272, 273,
385, 386, 408,
492
178,
17,

514

372

48, 68, 86,
198, 204, 206,
278, 279, 280,
411, 418, 457,

130, 147,
220, 226,
281, 282,
459, 487,

194, 319,
40, 41,

404, 510, 517,
43, 87, 199,

518
244, 304,

38, 39, 516, 518
59, 237, 247

27

44,

458,

427,

245,
354,
467

152,
245,
304,
489,

367,

504,

469

252,
S555

183,
268,
345,
491,

494



Fishing surveys - gillnet 15, 22, 25, 31, 32, 33, 38, 39,
511, 512, 513, 521
- pole-and-line 283, 297, 298, 299, 325, 328
- troll 15, 22, 25, 31, 32, 33, 46, 52,
157, 181, 198, 231, 232, 305, 360, 361,
385, 386, 396, 413, 414, 416, 419, 421,
422, 427, 511, 512, 513, 521, 523
Satellite remote sensing 409
Stock assessment 453, 454, 466, 467
Tagging 224, 283, 297, 298, 299, 325, 328

AT EL DR 220, 332
Bigeye tuna

Morphology/Taxonomy 220, 462
Geographic distribution 187, 197, 220, 284, 357, 418, 423, 469
Habitat and biology 187, 197, 220, 357, 468, 469
Fisheries
Japan - longline 184, 197, 201, 220, 233, 234, 235, 239, 252, 264, 385,
386, 424, 448, 468
Korea - longline 220, 385, 386
NZ/Japan - longline 498

Blue mackerel

Morphology/Taxonomy 220, 504
Geographic distribution 220, 223, 225, 284, 344, 364, 431, 504
Habitat and biology
General biology/Synopses 76, 220, 334, 335, 396, 418
Abundance 223, 225
Eggs and larvae 223, 225
Food and feeding 168, 171
Parasites 160, 161, 308
Physiology/Biochemistry 479
Predation 168, 171
Fisheries
NZ/Japan - pole-and-line 497
NZ/USA - purse-seine 53
NZ - aerial sightings 182, 506, 507
- purse-seine 26, 220, 226, 244, 331, 334, 335, 345, 394, 418
Research and management
Aerial surveys 66, 165, 200, 203, 205, 208, 212, 216, 217, 237, 247,
292, 295, 329, 330, 495, 521

Fishing surveys - gillnet 337
- pole-and-1ine 159, 328, 341, 342,
- purse-seine 53

Stock assessment 331, 431

Butterfly tuna

Morphology/Taxonomy 220, 473, 504

Geographic distribution 191, 220, 423, 473, 485, 504
Habitat and biology 220, 485

Fisheries 220, 252, 257, 418, 485

Frigate tuna
Morphology/Taxonomy 220, 425, 477

Geographic distribution 220, 284, 425, 477
Habitat and biology 168, 171, 187, 220, 469, 477
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L ELCRAMRATIEY 220, 226, 367, 386, 418, 423, 521

Morphology/Taxonomy 220
Geographic distribution 180, 220, 418, 445, 469
Habitat and biology 180, 187, 220, 469

Fisheries 180, 385, 386, 445

Skipjack tuna

Morphology/Taxonomy 220, 249, 484
Geographic distribution 187, 202, 220, 246, 273, 287, 288, 289, 291, 325,
328, 382, 418, 423, 469, 484, 504
Habitat and biology
General biology/Synopses 220, 236, 246, 273, 347, 367, 384, 396, 410,
418, 423, 458, 484, 489, 491, 493, 504, 521
Age and growth 287, 288, 289, 291
Abundance 202, 287, 288, 289, 291
Behaviour 363
Environmental effects 187, 206, 243, 286, 368, 393, 395, 469
Food and feeding 158, 168, 273, 274, 287, 288, 289, 291, 325, 328, 412,
482, 513, 521
Genetics 100, 249, 274, 287, 288, 289, 291, 405, 406, 407
Migration 273, 288, 289, 291
Parasites 289, 291, 363, 401, 437
Physiology/Biochemistry 140, 481
Plankton 303
Population structure 273, 274, 287, 288, 289, 291, 325, 359, 482
Predation 158, 168, 171, 173
Reproduction 274, 287, 288, 289, 291, 482
Fisheries
Japan - gillnet 310
- longline 264, 382
- purse-seine 74, 271
NZ/Japan - pole-and-line 501, 502
- troll 501
NZ/USA - purse-seine (aerial) 273, 287, 288, 289, 291
(catch) 94, 121, 144, 166, 188, 189, 190, 210,
211, 214, 220, 246, 266, 267, 268, 269,
270, 272, 273, 274, 275, 277, 282, 286,
287, 288, 289, 290, 291, 294, 300, 374,
377, 385, 386, 395, 399, 400, 476
(gear) 54, 55, 65, 67, 69, 138, 139, 273
(prospects) 47, 67, 85, 119, 127, 164, 166, 227,
265, 362
NZ - FADs 93, 105, 112, 123, 146, 169, 170, 316, 317,
- gillnet 5, 7, 487, 510, 514
iongline 4
- pole-and-line 120, 151, 278, 313, 343, 402, 420, 517
purse-seine (aerial) 182, 273, 287, 288, 289, 291, 506, 507
(catch) 88, 94, 118, 144, 166, 188, 189, 190, 210,
211, 214, 220, 226, 244, 246, 266, 267, 268,
269, 270, 272, 273, 274, 275, 277, 282, 286,
287, 288, 289, 290, 291, 294, 300, 345, 374,
377, 385, 386, 395, 399, 400, 418, 476, 492,

520

(gear) 27, 30, 56, 72, 73, 79, 82, 89, 92,
106, 112, 117, 122, 143, 149, 185, 339, 390,
404
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(prospects) 42, 64, 70, 71, 78, 84, 92, 101, 119,
129, 137, 164, 166, 198, 199, 227, 244, 265,
318, 362, 369, 381, 478, 488, 494
- troll 5, 7, 8, 226, 278, 404, 408, 409, 487,
510, 517
Handling 96, 320,
Marketing 472, 488
Economics 124, 127, 144, 155, 276, 472, 478, 488
Research and management
Acoustic attraction 38, 42, 516, 518
Aerial surveys 42, 63, 75, 77, 165, 203, 206, 208, 213, 217, 237,
247, 329, 520, 521
Fishing surveys - gillnet 15, 22, 31, 32, 33, 36, 40, 41,
43, 162, 163, 198, 394, 489, 491, b5l11,
512, 513, 520, 521
- pole-and-line 43, 91, 159, 209, 229, 285, 296, 297,
298, 299, 302, 311, 325, 328, 341, 342,
512, 520, 521
- purse-seine 43, 47, 49, 50, 57, 164, 241, 242,
309, 493
- troll 15, 17, 22, 31, 32, 33, 36, 40,
41, 43, 163, 198, 238, 394, 489, 491,
511, 512, 513, 520
Hydrotogy 303, 502
Management 228, 289, 291, 301, 338
Quotas 115
Satellite remote sensing 179, 243
Stock assessment 159, 228, 240, 248, 341, 342, 348, 370, 371, 435
Tagging 80, 91, 136, 209, 224, 229, 285, 288, 289, 291, 296, 297,
298, 299, 302, 325, 328, 341, 342, 348, 359

Slender tuna

Morphology/Taxonomy 219, 220, 417, 473, 504

Geographic distribution 62, 220, 284, 415, 417, 423, 473, 48%, 504
Habitat and biology 187, 220, 222, 366, 396, 401, 465, 469, 480, 485
Fisheries 131, 220, 252, 257, 418, 465, 483, 485

Morphology/Taxonomy 220, 436, 450
Geographic distribution 220, 392, 418, 436, 441, 442, 445, 504
Habitat and biology 220, 256, 306, 308, 333, 352, 368, 392, 401, 418,
423, 427, 436, 442, 443, 444, 449, 469
Fisheries
Australia - pole-and-line 13
Japan - longline 19, 81, 133, 172, 184, 201, 220, 233, 234, 235, 239,
252, 257, 258, 349, 350, 351, 352, 353, 354, 358, 385,
386, 392, 418, 424, 436, 438, 441, 443, 444, 445, 448,
466, 467, 470, 486

NZ/Japan - longline 498, 501
- pole-and-1ine 498, 501, 502
NZ - FADs 169

- handline/troll (catch) 90, 98, 102, 111, 113, 116, 135, 153, 154,
220, 230, 253, 314, 345, 385, 386, 391, 438,
447, 522
(gear) 128, 150, 167, 250, 312
(prospects) 97, 104, 111, 116, 126, 132, 134, 148, 153,
244, 259, 367, 391, 474
- troll 226, 378
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Handling 99, 109, 111, 125, 156, 251, 255, 315, 321, 323, 324, 333,
505
Marketing 90, 114, 167, 254, 324, 346, 376
Economics 3, 90, 110, 111, 145, 155, 391
Research and management 1, 16, 18, 45, 95, 103, 107, 115, 142, 375,
438, 443, 470, 486

Morphology/Taxonomy 220, 440, 450, 458
Geographic distribution 218, 220, 284, 418, 423, 440, 458, 518
Habitat and biology
General biology/Synopses 218, 220, 396, 410, 418, 423, 440
Environmental effects 187, 368, 393, 469
Food and feeding 168, 171, 325, 328
Population structure 352
Fisheries
Japan - gillnet 262
- longline 184, 201, 218, 220, 233, 234, 235, 239, 252, 264,
349, 350, 351, 352, 353, 354, 385, 386, 424, 448
Korea - longline 220, 385, 386
NZ/USA - purse-seine 284
NZ - aerial sightings 59, 182
- troll 226, 244, 367, 385, 386, 418, 423, 491, 494
Research and management 29, 36, 271, 325, 328, 521

BAITFISH

Fisheries 311, 313, 326, 340, 343, 365, 372, 420, 439, 446, 517, 519
Research and management 60, 63, 75, 77, 165, 200, 203, 205, 207, 212,
215, 217, 237, 247, 285, 293, 330, 373, 434

Morphology/Taxonomy 464
Geographic distribution 223, 225, 284, 397, 431, 451
Habitat and biology
General biology/Synopses 76, 177, 364, 431
Abundance 223, 225, 432
Eggs and larvae 223, 225, 428, 429, 432
Food and feeding 464
Physiology/Biochemistry 461
Population structure 496
Predation 168, 171, 173, 174, 260, 261, 274, 287, 412, 482, 513, 521
Reproduction 496
Fisheries
NZ/Japan - pole-and-l1ine 497, 499, 501, 502
NZ - aerial sightings 182
- lampara 226, 244, 487
- purse-seine 487
Research and management
Aerial surveys 263, 293, 295, 460, 495, 521
Fishing surveys 159, 337, 341, 342, 496
Hydrology 432
Stock assessment 331, 431
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Morphology/Taxonomy 175, 462, 464
Geographic distribution 175, 223, 225, 284, 397, 431, 451
Habitat and biology
General biology/Synopses 76, 177, 186, 396, 431
Age and growth 175, 430
Abundance 223, 225, 432
Eggs and larvae 61, 175, 223, 225, 428, 429, 432
Environmental effects 175
Food and feeding 168, 171, 464
Genetics 462
Parasites 308
Physiology/Biochemistry 461, 463
Population structure 496
Predation 168, 171, 173, 174, 175, 260, 261, 274, 289, 291, 513
Reproduction 175, 452, 496
Fisheries
NZ/Japan - pole-and-l1ine 497, 499, 500, 501
NZ - aerial sightings 182
- lampara 175, 226, 244, 313, 322, 487
- purse-seine 35, 322, 487
Research and management
Aerial surveys 263, 293, 295, 460, 475, 495, 521
Fishing surveys - gillnet 337, 475
- pole-and-line 159, 285, 341, 342
- purse-seine 496
Hydrology 432
Stock assessment 331, 431

Morphology/Taxonomy 462, 464, 503
Geographic distribution 397, 431, 503
Habitat and biology
General biology/Synopses 76, 177, 396, 431
Age and growth 383
Abundance 432
Eggs and larvae 428, 429, 432, 433
Food and feeding 464
Genetics 462
Population structure 383
Predation 261, 380
Reproduction 176, 221, 383, 452
Fisheries 226, 244, 487
Research and management
Aerial surveys 460, 495
Fishing surveys - pole-and-line 159, 285, 341, 342
- trawl 83
Hydrology 432
Stock assessment 331, 431
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