The following supplement accompanies the article

Cephalopod fauna of South Pacific waters: new information from breeding
New Zealand wandering albatrosses

José C. Xavier'”", Kath Walker’, Graeme Elliot’, Yves Cherel’, David Thompson®

"Institute of Marine Research, Department of Life Sciences, University of Coimbra, 3001-401 Coimbra, Portugal
*British Antarctic Survey, Natural Environment Research Council, High Cross, Madingley Road, CB3 OET Cambridge, UK
SAlbatross Research, 594 Rocks Road, Nelson 7011, New Zealand
‘Centre d’Etudes Biologiques de Chizé, UMR 7372 du CNRS-Université de La Rochelle, BP 14, 79360 Villiers-en-Bois, France
National Institute of Water and Atmospheric Research Ltd., 301 Evans Bay Parade, Hataitai, Wellington 6021, New Zealand

*Corresponding author: jccx@cantab.net

Marine Ecology Progress Series 513: 131-142 (2014)

Supplement. Beak measurements from the cephalopod component of the diet of wandering albatrosses studied in Antipodes and Auckland Islands in
2001 and the importance of cephalopods in the diets of wandering albatrosses across the Southern Ocean



Table S1. Lower rostral length (LRL, in mm) for squid and lower hood length (LHL, in mm) for Octopodidae and Argonautidae measurements and mantle length (ML, in mm) and
reconstructed mass (in g) of cephalopods identified in the diet of Antipodean and Gibson's wandering albatrosses (Diomedea antipodensis antipodensis and D. antipodensis gibsoni,
respectively) breeding at Antipodes Island and Auckland Island, respectively, in the breeding season of 2001 The differences in the sizes of cephalopod species caught by both
albatross species were compared using non-parametric Mann-Whitney tests, using the LRL, with an alpha level of <0.05 or lower to show significance. np: not present

Cephalopod species Diomedea antipodensis antipodensis Diomedea antipodensis gibsoni Statistics
LRL or LHL ML Estimated mass LRL or LHL ML Estimated mass Utest p
Mean Min. Max. SD| Mean Min. Max. SD [Mean Min. Max. SD |Mean Min. Max. SD|Mean Min Max SD |Mean Min Max SD
Alluroteuthis antarcticus 56 38 66 04 190 128 226 15 540 173 880 112 51 41 57 05 176 140 194 16 434 222 562 105 295 <0.01
Ancistrocheirus lesueuri 77 62 91 09 273 211 330 35 1254 539 2154 470 7.8 4.1 135 1.7 277 125 508 71 1532 122 8659 1479 0.69 0.49
Architeuthis dux np np np np - - - - - - - - 9.6 81 13,5 2.0 513 422 747 117 12870 4272 45576 14937
Argonauta nodosa np np np np - - - - - - - - 6.1 25 86 1.1 66 0 121 25 97 5 254 50
Batoteuthis skolops 42 38 49 02 0 105 131 6 6 29 56 6 44 43 48 03 120 115 128 7 44 39 53 8 1.51 0.13
Brachioteuthis curcumantarctica | np np np np - - - - - - - - 45 40 48 04 107 98 113 8 14 12 16 2
Chiroteuthis sp. F (Imber) 59 58 6.0 0.1 156 153 158 3 95 90 99 4 53 51 57 02 142 136 150 5 72 63 85 8 232 0.02
Chiroteuthis veranyi 74 56 9.0 0.8 192 148 232 19 179 8 296 49 70 54 80 05 184 143 207 11 155 75 214 26 297 <0.01
Cycloteuthis akimushkini 123 11.3 139 1.0 381 351 431 30 886 753 1121 136 125 49 158 23 387 152 491 71 938 147 1447 284 1.19 023
Galiteuthis glacialis 53 36 64 04 454 306 542 33 104 43 154 16 53 40 63 04 454 339 530 34 104 54 147 17 0.06 0.95
Galiteuthis sp. 3 (Imber) 77 63 85 09 653 538 715 73 236 151 285 56 7.7 7.6 7.8 0.1 653 645 660 11 233 227 239 8 0.39 0.70
Galiteuthis stC sp. (Imber) 64 57 81 04 544 486 689 34 156 121 262 24 64 52 73 06 540 444 615 49 154 99 204 30  0.10 092
Gonatus antarcticus 64 54 87 0.8 232 187 329 34 269 141 69 119 73 59 82 06 268 210 309 28 395 192 578 109  4.09 <0.01
Haliphron atlanticus 16.3 10.1 19.5 3.3 14492 2738 22908 7290 709 346 906 197 np np np np — - - - - - - -
Histioteuthis atlantica 50 18 77 12 119 36 187 30 255 19 657 140 59 31 79 1.0 142 70 191 26 364 73 691 134 12.51 <0.01
Histioteuthis bonnelli corpuscula | 577 3.7 6.8 1.0 88 57 105 15 368 105 553 140 59 42 77 05 92 66 119 8 392 153 784 96  0.08 094
Histioteuthis eltaninae 37 26 45 04 88 60 107 9 87 28 150 23 36 26 41 04 83 60 95 10 75 27 108 24 253 0.01
Histioteuthis hoylei 84 47 120 1.7 172 90 252 38 704 174 1517 325 62 52 69 05 125 101 139 12 341 220 421 62 3.60 <0.01
Histioteuthis macrohista 41 34 48 03 62 51 71 5 155 86 221 34 41 32 48 03 62 49 71 4 151 78 222 29  0.67 0.50
Histioteuthis meleagroteuthis np np np np - - - - - - - - 37 32 46 05 69 58 88 11 105 74 164 33
Histioteuthis miranda 69 60 77 05 208 180 237 17 840 557 1175 187 64 55 7.7 05 191 160 236 18 666 412 1157 171 2.84 <0.01
Kondakovia longimana 142 10.7 184 1.7 506 375 665 63 3182 1234 6951 1225 108 49 157 54 380 159 564 201 2106 103 4193 1944 095 0.34
Lepidoteuthis grimaldii 179 158 20.6 2.0 648 572 745 74 4984 3334 7343 1734 19.1 19.1 191 0.0 691 691 691 0 5860 5860 5860 0
Martialia hyadesi 62 62 62 00 276 276 276 0 440 440 440 0 np np np np - - - - - - - -
?Mastigoteuthis sp. A (Clarke) 64 49 77 1.1 168 131 199 26 124 57 192 53 63 51 75 08 165 136 195 19 116 64 182 37 042 0.67
Mastigoteuthis psychrophila 42 38 44 02 124 111 129 6 75 55 83 10 38 30 44 03 112 9 129 10 57 29 83 15 247 0.01
Mastigoteuthis sp. A (Imber) 54 51 55 02 157 150 162 6 151 131 164 18 57 57 57 00 169 169 169 0 184 184 184 0
Moroteuthis ingens 11.0 9.8 126 0.6 416 374 470 22 2085 1549 2907 306 109 64 127 08 413 255 475 28 2057 515 2983 330 0.18 0.85
Moroteuthis knipovitchi 67 55 84 0.6 310 239 417 36 580 274 1330 207 69 6.1 75 04 324 272 363 26 643 386 877 144  2.05 0.04
Moroteuthis robsoni 92 79 104 0.7 740 534 922 107 7561 1788 17529 4556 9.4 6.7 11.1 09 771 361 1030 130 9395 499 29824 6071 1.18 0.24
Moroteuthis sp. B (Imber) 51 34 73 1.7 169 0 395 178 400 68 959 361 36 33 41 03 10 0 66 32 84 58 134 26 1.58 0.12
Notonykia africanae 34 32 36 02 177 165 193 10 162 129 211 28 35 33 40 02 184 171 212 11 184 143 288 38 1.16 0.24
Nototeuthis dimegacotyle 37 32 48 03 122 108 153 8 47 37 74 7 34 1.1 39 08 114 47 128 23 42 6 52 13 0.53  0.60
Octopoteuthis cf. megaptera 126 80 153 2.0 388 42 592 151 2634 505 4679 1174 120 7.6 157 1.7 346 11 625 130 2225 420 5156 1004 194 0.05
Onychoteuthis banksii 34 31 36 02 181 159 189 15 175 115 200 40 3.8 35 42 05 206 18 227 30 271 184 358 123
Psychroteuthis glacialis 49 49 49 0.0 183 183 183 0 102 102 102 0 np np np np - - - - - - - -
Taningia danae 148 85 19.8 41 554 8 933 308 5307 637 11370 3965 23.1 23.1 23.1 0.0 1179 1179 1179 0 19173 19173 19173 0
Taonius sp. (Clarke) 57 57 58 0.1 340 335 345 5 100 98 103 3 56 50 63 03 333 294 373 17 96 74 123 11 097 0.33
Taonius sp. B (Voss) 9.8 6.7 134 12 58 399 813 71 330 141 649 83 10.0 73 122 09 601 436 739 54 342 171 528 63 1.93  0.05
Teuthowenia pellucida 46 34 54 07 201 150 232 27 18 8 25 6 45 32 55 05 197 142 236 22 17 7 26 4 092 0.36
Vampyroteuthis infernalis 103 103 103 0.0 54 54 54 0 99 99 99 0 np np np np — - - - - - - -




Table S2. Composition by mass (%) and number (%) of cephalopods in the chick diet of wandering albatrosses Diomedea spp. breeding in New Zealand islands. Includes only those
cephalopod species with >5% by number or by mass. np: species not present

Cephalopod species Diomedea antipodensis antipodensis Diomedea antipodensis gibsoni
Antipodes (49°S, 178°E) Auckland (51°S, 166°E)
Present study Imber (1992) Present study Imber (1992)
Mass (%)  Number (%) | Mass (%) Number (%) | Mass (%)  Number (%) | Mass (%)  Number (%)

HISTIOTEUTHIDAE 20.5 41.9 17.2 45.7 18.3 41.3 19.6 52.5
Histioteuthis atlantica 12.3 22.9 6.5 20.3 13.6 30.2 8.1 29.6
Histioteuthis eltaninae 2.4 13.1 2.6 16.3 0.2 1.6 <1 4.6
Histioteuthis corpuscula 0.6 0.8 1.5 3.0 2.0 4.1 2.5 6.7
Histioteuthis miranda 0.9 0.5 2.8 1.9 1.8 2.1 7.4 6.0
Histioteuthis macrohista 0.6 1.9 0.4 1.7 0.5 2.5 0.8 4.6
ONYCHOTEUTHIDAE 43.3 14.2 56.2 16.5 334 8.7 45.7 7.4
Kondakovia longimana 11.2 1.7 19.6 2.6 0.7 0.3 7.1 <1
Moroteuthis knipovitchi 11.6 9.4 10.4 7.8 0.8 0.9 1.2 1.1
Moroteuthis robsoni 14.7 0.9 11.3 2.6 20.3 1.8 4.0 1.1
Moroteuthis ingens 54 1.3 np np 11.3 44 np np
CRANCHIIDAE 9.2 23.9 10.4 26.1 21.1 19.4 7.7 21.5
Galiteuthis glacialis 2.7 13.3 3.1 13.4 1.2 8.7 1.0 5.6
Taonius sp./ T. sp. B (Voss) 6.0 8.6 6.8 10.6 3.4 7.7 6.0 12.7
OCTOPOTEUTHIDAE 16.3 2.5 1.6 1.1 10.8 3.6 12.6 3.2
Octopoteuthis sp./ O. cf. megaptera 11.9 2.1 12.8 1.0 9.5 3.6 1.9 2.5
NEOTEUTHIDAE 3.5 5.9 2.7 2.4 0.4 1.3 <1 <1
Alluroteuthis antarcticus 32 2.8 2.7 2.4 0.4 0.6 <1 <1
CHIROTEUTHIDAE 0.5 1.5 2.0 2.4 0.8 4.5 5.7 7.8
Chiroteuthis veranyi 0.5 1.3 1.2 1.2 0.8 4.1 5.1 7.0




Table S3. Composition by mass (%) and number (%) of cephalopods in the chick diet of wandering albatrosses Diomedea spp. from various breeding sites. Includes only those
cephalopod species with >5% by number or by mass. na: data not available; np: species not present

Cephalopod species Diomedea exulans Diomedea dabbenena
South Georgia (54°S, 38°W) Marion (46°S, 37°E) Crozet (46°S, 51°E) Gough (40°S, 10°W)
Clarke et al. (1981) Rodhouse et al. (1987) Xavier et al. (2003) Cooper et al. (1992) Ridoux (1994) Imber (1992)
Mass (%)  Number (%) | Mass (%)  Number (%) | Mass (%)  Number (%) | Mass (%) Number (%) | Mass (%) Number (%) | Mass (%)  Number (%)

HISTIOTEUTHIDAE 1.1 15.2 4.1 21.2 2.6 21.6 273 5.9 2.0 21.4 274 63.9
Histioteuthis sp. A <1 <1 <1 <1 <1 2.1 np np 1.0 6.8 np np
Histioteuthis atlantica <1 59 1.6 5.1 na na 1.3 39 np np 16.4 54
Histioteuthis sp. B np np np np 2.6 19.5 np np np np np np
Histioteuthis eltaninae <1 8.7 2.0 14 np np 2.4 18.1 1.0 14.6 np np
Histioteuthis corpuscula np np np np na na np np np np <1 1.1
Histioteuthis miranda np np np np na na 2.0 4.5 np np 2.4 1.8
ONYCHOTEUTHIDAE 83.2 42.7 65.6 12.9 83.2 25.2 81.9 35.1 74.0 59.7 25.3 6.4
Kondakovia longimana 81.1 40 58.6 10.0 79.7 21.5 50.1 16.2 57.0 50.9 (10.3)" 1.2 <1
Moroteuthis knipovitchi <1 <1 2.3 1.8 2.6 3.2 14.6 14.4 3.0 3.4 (2.3)" 2.1 1.8
Moroteuthis robsoni 2.0 1.9 <1 <1 <1 <1 2.6 1.4 <1 <1 6.4 1.6
Moroteuthis ingens np np 4.0 <1 <1 <1 14.6 3.1 13.0 4.7 (40.9)* np np
CRANCHIIDAE 4.3 25.1 2.7 20.9 6.5 25.1 4.3 17.4 na 6.1 5.2 10.7
Galiteuthis glacialis <1 4.0 1.7 18.5 <1 4.5 2.2 14 1.0 4.7 <1 1.1
Taonius sp./ T. sp. B (Voss) 34 16.8 <1 1.7 5.4 20.4 <1 2.2 na 1.2 4.4 7.3
OMMASTREPHIDAE <1 <1 15.2 27.3 1.6 4.1 np np np np np
Illex sp./ argentinus np np 13.1 23.8 <1 2.3 np np np np np np
GONATIDAE 1.0 5.7 1.1 2.5 1.3 5.8 14 3.2 <1 1.9 <1 <1
Gonatus antarcticus <1 3.6 1.1 2.5 1.3 5.8 1.4 32 <1 1.9 <1 <1
NEOTEUTHIDAE na na 3.2 4.8 2.3 5.6 4.1 6.6 <1 1.6 <1 <1
Alluroteuthis antarcticus na na 32 4.8 2.3 5.6 4.1 6.6 <1 1.6 <1 <1
CHIROTEUTHIDAE <1 1.0 <1 <1 <1 33 <1 5.2 na 1.1 1.0 1.8
Chiroteuthis sp. <1 1.0 <1 <1 <1 3.3 <1 5.2 na <1 1.1 <1

* Values in parentheses are from Cherel & Weimerskirch (1999)
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