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Abstract: 

While sharks of the family Lamindae are remarkably eurythermal and range widely among pelagic and neritic 
zones, the coldest habitats and highest latitude niches are exploited by the two species of the genus Lamna, porbeagles 
(Lamna nasus) in the south Pacific and the Atlantic and salmon sharks (Lamna ditropis) in the north Pacific. Since 
2002, the Tagging of Pacific Pelagics (TOPP) program has deployed 216 satellite tags on 127 female salmon sharks 
(mean CFL 210 cm) in Port Gravina, Prince William Sound, Alaska.   Of these, 89 sharks were “double tagged” with 
Wildlife Computer’s SPOT tags attached to their dorsal fins and PAT tags attached to the dorsal musculature.  

At a minimum, the combination of SPOT and PAT tags attached to the same animal increases the types of data 
recoverable from a single deployment event; when these disparate data are combined, however, analytical advantages 
accrue synergistically.  When a PAT from a “double tagged” shark is physically recovered and its archival record 
acquired, high temporal resolution environmental records can be combined with Argos quality geographic positioning 
to provide a rich dataset of environmental and behavioural data. 

Here, we present initial investigations into the relationships between the oceanic environment and the behaviour of 
salmon sharks in three dimensions through the analysis of continuous time series data provided by two recovered PATs 
in conjunction with concurrent Argos positions from their reporting SPOT tags.  Archival records of depth, temperature 
and light at 30 second and 2 second intervals for lengths of 270 days each (in 2006-2007 and 2007-2008, respectively) 
show distinctly different migratory strategies. A State-Space Model (SSM) with behavioural switching analysis applied 
to Argos positions was used to regularize data to daily intervals and shows distinct horizontal differences in the timing 
of migrations and of homing/searching strategies. 
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Abstract: 

Young of the year Pacific bluefin tuna (Thunnus orientalis; PBFT) are spawned in the warm waters of the western 
Pacific Ocean or in the Sea of Japan. Each year, some proportion of young fish undergoes a long distance eastward 
migration to the California Current System (CCS) where they may reside for several years. Since 2002, the Tagging of 
Pacific Pelagics (TOPP) program has implanted Lotek LTD series archival tags in the peritoneal cavities of 519 PBFT 
in the CCS (408 from 2002-2007).  To date, 215 of these tags have been recovered. 

 This archival tagging effort has captured the details (depth, light, and internal and external temperature at intervals 
from 1-2’) of a total of 11 westward trans-Pacific migrations made by 10 PBFT from 2003-2008; two fish made 
eastward “return migrations”.  Geolocations derived from ambient light and temperature data show that migrations are 
a seasonal event that peaks near the vernal equinox and occurs over a narrow range of latitudes (34.2° N +- 1.84 SD). 
Extrapolations of the total length and age of each fish over the duration of the time series indicate that fish engaged in 
westward migrations as early as 2 years old, and as late as 5 years old. 

Analysis of tag data in combination with satellite oceanographic products has allowed for the delineation of 
seasonally dynamic migration corridors, aggregation hot spots and suitable versus unfavourable habitats.  While 
suitable habitats may act as attractants for initiating migration events when the CCS is least productive, unfavourable 
habitats can act as barriers between suitable zones and contribute to the seasonality of migrations. Vertical data also 
show that behavioural changes reflect changes in the availability of thermally suitable habitats, as the westward 
deepening of the 10º isotherm opens more vertical habitats for PBFT to exploit as they migrate. 
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