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Powell et al. (2009) recently reported the occurrence of a bigeye tuna, 20 

Thunnus obesus found stranded on August 24
th
 2006 near Burry Port, 21 

Wales, UK. The authors suggest that the occurrence of a subtropical tuna 22 

that far north of its range is rare and could be related to the significant 23 

increase in ocean temperature in British waters in recent decades. 24 

Distributions of tuna catch by several fishing fleets operating in the North 25 

Atlantic, available from the ICCAT – International Commission for the 26 

Conservation of Atlantic Tunas - database show that the occurrence of T. 27 

obesus at latitudes as high as Burry Port is common. The flaw in Powell et 28 

al.'s (2009) conclusion was derived from the outdated fish range maps that 29 

they relied on to describe the distribution of T. obesus in the Atlantic 30 
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Ocean. Research institutes, administrations, and any organisation involved 31 

in the collection, use, and management of fish observations should ensure 32 

these data are available through free and open access worldwide via the 33 

Internet. This should help improve knowledge on fish range distributions 34 

in the world oceans. 35 
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Powell et al. (2009) recently reported the occurrence of a specimen of Thunnus obesus 43 

(Lowe) found stranded on August 24
th

 2006 near Burry Port, Wales, UK (51°40' N; 4° 15' W). 44 

The authors describe the biological characteristics of the fish such as morphometric 45 

measurements and stomach contents, the diagnostic anatomical features for identifying T. 46 

obesus, and discuss the past occurrences of tropical and temperate tunas in the Celtic Sea and 47 

adjacent areas. Powell et al. (2009) finally suggest that the occurrence of tropical and sub-48 

tropical fish species around the British Isles could be related to the significant increase in sea 49 

temperature in the recent decades. While it is accepted that changes in the geographic 50 

distribution of fish populations due to climate change are possible and an important area of 51 

research (Stebbing et al., 2002; Perry et al., 2005; Poulard & Blanchard, 2005), the paper of 52 
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Powell et al. (2009) includes several inconsistencies that severely limit the reliability of their 53 

findings and are mainly due to a lack of knowledge of the ecology and fisheries of T. obesus. 54 

 55 

A large amount of biological and ecological information and fisheries data have been 56 

collected since the early 1950s by national research institutes and fisheries administrations on 57 

large pelagic species of the Atlantic Ocean and adjacent seas. The International Commission 58 

for the Conservation of Atlantic Tunas (ICCAT, 2010) is the regional marine fisheries 59 

organization in charge of the study and management of these species. The ICCAT Contracting 60 

and Cooperating non-Contracting Parties annually provide for each fleet and gear the catch 61 

composition (in weight and/or number of fish) obtained by a given amount of fishing effort in 62 

a given spatial and temporal unit. Data and associated information are freely available on-line 63 

through the ICCAT website and annually published in the ICCAT Collective Volumes of 64 

Scientific Papers, biennial reports, and statistical bulletins. 65 

 66 

With the development and geographic expansion of tuna fisheries from the early 1950s, 67 

knowledge of the distribution of T. obesus has progressively extended in all oceans worldwide 68 

(Miyake et al., 2004; Maguire et al., 2006). The ICCAT database shows that the distribution 69 

of T. obesus catches derived from longline data since the 1950s extends much wider than 70 

shown in figure 1 of Powell et al. (2009), with the latitudinal range of adult T. obesus fished 71 

by longliners spreading north of  55° N and south of 45° S (Fig. 1). 72 

 73 

From the year 2000 onwards the fishery for T. obesus was mainly composed of longliners, 74 

purse seiners, and bait boats that landed an average catch of about 83,000 t during 2000-2007. 75 

In the western Atlantic, T. obesus are currently caught at latitudes reaching 50°N from August 76 
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to September, in the Gulf Stream waters and North Atlantic Drift, by U.S. longliners primarily 77 

targeting swordfish, Xiphias gladius L. (Fig. 2a). Thunnus obesus are also caught between 78 

September and December by Japanese longliners targeting northern bluefin tuna, Thunnus 79 

thynnus (L.) in the central and north-west Atlantic (Fig. 2b). Thunnus obesus was a common 80 

species of this fishery during 1992-2008, as this species reached 42% of the total Japanese 81 

tuna catch (in number) at latitudes between 40-45°N, and 5% of total tuna catch in the 45-82 

55°N latitudinal range (ICCAT, 2010). In the eastern Atlantic, T. obesus have also been 83 

commonly caught as by-catch at latitudes north of 50°N by the summer troll and bait boat 84 

Spanish fisheries targeting albacore, Thunnus alalunga (Bonnaterre) in the Bay of Biscay 85 

(Ortiz de Zarate et al., 2008). Data have been collected since 1998 for this fishery and show a 86 

latitudinal range extending as far as 52°N in 2004 (Fig. 2c). During 2002-2005, the fork 87 

length of T. obesus caught varied according to fishing months and gears (i.e. trollers and bait 88 

boats), and spanned a wide range in size from 45 to more than 170 cm, overlaying the 134.4 89 

cm length observed for the individual found near Burry Port (Ortiz de Zarate et al., 2005; 90 

2008). 91 

 92 

In latitudes higher than 40°N in the Atlantic Ocean, T. obesus are likely caught at sea 93 

surface temperatures around 15-18°C that are considered to be in the lower preferred 94 

temperature range of adult T. obesus (Holland et al., 1990; Boggs, 1992; Song et al., 2009). 95 

However T. obesus show physiological adaptations to strong changes in water temperature 96 

and can make excursions to cold waters. The efficacy of vascular countercurrent heat 97 

exchangers allows individuals of T. obesus to expand their foraging space into otherwise 98 

prohibitively cold waters and maintain body temperature well above ambient temperature 99 

(Brill, 1994; Holland et al., 1992; Holland & Sibert, 1994). Hence, the classification of T. 100 
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obesus as a “temperate” or a “tropical” species is quite problematic given their particular 101 

physiological and biochemical adaptations that allow them to sustain temperature changes of 102 

up 20°C during their daily vertical movements (Brill et al., 2005). Based on archival tagging 103 

and ultrasonic transmitter data acquired in the equatorial and tropical waters of the Pacific, T. 104 

obesus have been shown to conduct extended dives to 300-600 m, subsequently followed by 105 

returns to surface layers to regenerate their internal body temperature (Dagorn et al., 2000; 106 

Musyl et al., 2003; Brill et al., 2005). Such diving patterns seem mainly related to feeding 107 

behaviour and can exceed depths of 1600 m where water temperature can be as low as 3°C 108 

(Schaefer et al., 2009). Similar vertical excursions to cold waters have recently been shown in 109 

the Atlantic Ocean (Matsumoto et al., 2005; Arrizabalaga et al., 2008). 110 

 111 

Based on the thermoregulatory abilities of T. obesus and the northern limits of their range 112 

in the Atlantic Ocean obtained from ICCAT fishery datasets, it is suggested here that the 113 

limited observations discussed by Powell et al. (2009) are insufficient in terms of spatial and 114 

temporal coverage to draw any conclusion about changes in the distribution of T. obesus as a 115 

consequence of global warming. In addition, environmental data for the area apparently do 116 

not support such conclusions. Recent positions of summer surface isotherms in the North 117 

Atlantic have not moved markedly northward beyond the window of previous years (Hobson 118 

et al., 2008). 119 

 120 

It is recognised that tolerance to low temperatures might not restrict the geographical 121 

distribution of T. obesus. Obtaining solid conclusions on this issue would require analysing 122 

the wide range of fishery data available in the ICCAT database since the 1950s and the 123 

multiple sources of environmental data available within the distribution area of T. obesus in 124 
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the North Atlantic. The major flaw of Powell et al.'s (2009) report comes from the outdated 125 

fish range maps they relied on to describe T. obesus distribution in the world oceans (Collette 126 

& Nauen, 1983; Maguire et al., 2006). Scientists involved in tuna Regional Fisheries 127 

Management Organisations should provide available data on large pelagic fish occurrences to 128 

international organisations dedicated to the collection and management of biodiversity data, 129 

such as the Global Biodiversity Information Facility (GBIF, 2010) and the Ocean 130 

Biogeographic Information System (OBIS, 2010) data portals. A common effort by all data 131 

handlers to make data available through free and open access web portals should greatly 132 

improve information transfer and delivery, and benefit eventually science and society. 133 

Publication of extreme records at the periphery of species range, such as Powell et al. (2009), 134 

is an important step to make such data available to the scientific community. 135 

 136 

We are grateful to all personnel involved in data collection and processing that make 137 

biological and fisheries data available. Norbie Billet (IRD) is thanked for help in preparation 138 

of maps based on PostGis functions. We thank J. Barde (IRD) and S. Bonhommeau 139 

(IFREMER) for fruitful discussions on open access data. 140 

 141 

References142 

Arrizabalaga, H., Pereira, J. G., Royer, F., Galuardi, B., Goni, N., Artetxe, I., Arrgui, I. & 143 

Lutcavage, M. (2008). Bigeye tuna (Thunnus obesus) vertical movements in the 144 

Azores Islands determined with pop-up satellite archival tags. Fisheries 145 

Oceanography 17, 74-83. doi: 10.1111/j.1365-2419.2008.00464.x. 146 

Boggs, C. H. (1992). Depth, capture time, and hooked longevity of longline-caught pelagic 147 

fish: Timing bites of fish with chips. Fishery Bulletin 90, 642-658. 148 



 

Brill, R. W. (1994). A review of temperature and oxygen tolerance studies of tunas pertinent 149 

to fisheries oceanography, movement models and stock assessments. Fisheries 150 

Oceanography 3, 204-216. doi: 10.1111/j.1365-2419.1994.tb00098.x. 151 

Brill, R. W., Bigelow, K. A., Musyl, M. K., Fritsches, K. & Warrant, E. (2005). Bigeye tuna 152 

(Thunnus obesus) behavior and physiology and their relevance to stock assessments 153 

and fishery biology. Collective Volume of Scientific Papers ICCAT 57, 142-161. 154 

Collette, B. B., & Nauen, C. E. (1983). FAO Species catalogue, scombrids of the world, Vol. 155 

2. FAO Fisheries Synopsis 125, 137p. 156 

Dagorn, L., Bach, P. & Josse, E. (2000). Movement patterns of large bigeye tuna (Thunnus 157 

obesus) in the open ocean, determined using ultrasonic telemetry. Marine Biology 136, 158 

361-371. doi: 10.1007/s002270050694. 159 

Hobson, V. J., McMahon, C. R., Richardson, A. & Hays, G. C. (2008). Ocean surface 160 

warming: The North Atlantic remains within the envelope of previous recorded 161 

conditions. Deep-Sea Research Part I: Oceanographic Research Papers 55, 155-162. 162 

Holland K. N., Sibert, J. R. (1994). Physiological thermoregulation in bigeye tuna, Thunnus 163 

obesus. Environmental Biology of Fishes 40, 319-327. 164 

Holland, K., Brill, R. & Chang, R. (1990). Horizontal and vertical movements of yellowfin 165 

and bigeye tuna associated with fish aggregating devices. Fishery Bulletin 88, 493-166 

507. 167 

Holland, K., Brill, R., Chang, R., Sibert, J. & Fournier, D. (1992). Physiological and 168 

behavioural thermoregulation in bigeye tuna (Thunnus obesus). Nature 358, 410-412. 169 

 170 



 

Maguire, J. J., Sissenwine, M., Csirke, J., Grainger, R. & Garcia, S. (2006). The state of world 171 

highly migratory, straddling and other high seas fishery resources and associated 172 

species. FAO Fisheries Technical Paper 495, 84p. 173 

Matsumoto, T., Saito, H. & Miyabe, N. (2005). Swimming behavior of adult bigeye tuna 174 

using pop-up tags in the central Atlantic Ocean. Collective Volume of Scientific Papers 175 

ICCAT 57, 151-170. 176 

Miyake, M. P., Miyabe, N. & Nakano, H. (2004). Historical trends of tuna catches in the 177 

world. FAO Fisheries Technical Paper 467, 74p. 178 

Musyl, M. K., Brill, R. W., Boggs, C. H., Curran, D. S., Kazama, T. K. & Seki, M. P. (2003). 179 

Vertical movements of bigeye tuna (Thunnus obesus) associated with islands, buoys, 180 

and seamounts near the main Hawaiian Islands from archival tagging data. Fisheries 181 

Oceanography 12(3), 152-169. doi: 10.1046/j.1365-2419.2003.00229.x. 182 

Ortiz de Zarate, V., Artetxe, I., Rodriguez-Cabello, C., Mosqueira, I. & Barreiro, S. (2005). 183 

Bigeye (Thunnus obesus) by-catch estimates from the albacore Spanish surface fishery 184 

in the Northeast Atlantic: 2002-2003. Collective Volume of Scientific Papers ICCAT 185 

58, 111-118. 186 

Ortiz de Zarate, V., Rodriguez-Cabello, C. & Barreiro, S. (2008). Bigeye (Thunnus obesus) 187 

by-catch estimates from the albacore Spanish surface fishery in the Northeast Atlantic, 188 

2004-2006. Collective Volume of Scientific Papers ICCAT 62, 335-343. 189 

Perry, A. L., Low, P. J., Ellis, J. R. & Reynolds, J. D. (2005). Climate change and distribution 190 

shifts in marine fishes. Science 308, 1912-1915. doi: 10.1126/science.1111322. 191 

Poulard, J.-C. & Blanchard, F. (2005). The impact of climate change on the fish community 192 

structure of the eastern continental shelf of the Bay of Biscay. ICES Journal of Marine 193 

Science 62, 1436-1443. doi: 10.1016/j.icesjms.2005.04.017. 194 



 

Powell, A., Parry, G. S., Houghton, J. D. R. & Herdson, D. M. (2009). Rare occurrence of a 195 

bigeye tuna Thunnus obesus in British waters, with notes on other occurrences of sub-196 

tropical tunas. Journal of Fish Biology 75, 917-923. doi: 10.1111/j.1095-197 

8649.2009.02330.x. 198 

Schaefer, K. M., Fuller, D. W. & Block, B. A. (2009). Vertical movements and habitat 199 

utilization of skipjack (Katsuwonus pelamis), yellowfin (Thunnus albacares), and 200 

bigeye (Thunnus obesus) tunas in the equatorial Eastern Pacific Ocean, ascertained 201 

through archival tag data. Nielsen, J. L. et al. (Eds.) Reviews: Methods and 202 

Technologies in Fish Biology and Fisheries 9, 121-144. doi: 10.1007/978-1-4020-203 

9640-2 8. 204 

Song, L., Zhou, J., Zhou, Y., Nishida, T., Jiang, W. & Wang, J. (2009). Environmental 205 

preferences of bigeye tuna, Thunnus obesus, in the Indian Ocean: an application to a 206 

longline fishery. Environmental Biology of Fishes 85, 153-171. doi: 10.1007/s10641-207 

009-9474-7. 208 

Stebbing, A., Turk, S., Wheeler, A. & Clarke, K. (2002). Immigration of southern fish species 209 

to south-west England linked to warming of the north Atlantic (1960–2001). Journal 210 

of the Marine Biological Association of the UK 82, 177-180. doi: 211 

10.1017/S0025315402005325. 212 

 213 

Electronic References 214 

The  International Commission for the Conservation of Atlantic Tunas (ICCAT) (2010). 215 

Available from http://www.iccat.int/. 216 

The Global Biodiversity Information Facility (GBIF) (2010). Available from 217 

http://www.gbif.org. 218 

http://www.iccat.int/
http://www.gbif.org/


 

The Ocean Biogeographic Information System (OBIS) (2010). Available from 219 

http://www.iobis.org/. 220 

http://www.iobis.org/

