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•• Archival Tags Archival Tags 
•• Satellite TagsSatellite Tags
•• PopPop--Up Satellite TagsUp Satellite Tags
•• Remote SensingRemote Sensing

New Technology for Tracking Large Pelagics
Electronic Tags



Measures of Animal Distribution Measures of Animal Distribution 
& Abundance& Abundance

•• SurveysSurveys
–– Can sample hard to Can sample hard to 

study speciesstudy species
–– Environmental dataEnvironmental data

»» Physical environmentPhysical environment
•• CTD, ChlorophyllCTD, Chlorophyll

–– SnapshotSnapshot
–– Only know about area Only know about area 

surveyedsurveyed
»» Biased measure of rangeBiased measure of range

–– Sample biasSample bias
»» Animal behavior

•• Tag derived dataTag derived data
–– Long time seriesLong time series
–– Animal BehaviorAnimal Behavior

»» Dive patternDive pattern
»» Animal movementsAnimal movements
»» Home rangeHome range
»» Habitat utilization Habitat utilization 

–– Environmental dataEnvironmental data
»» Physical environmentPhysical environment

•• CTD, ChlorophyllCTD, Chlorophyll

–– Must be able to tag animalMust be able to tag animal
Animal behavior



Behavior is ImportantBehavior is Important
--February 2004February 200422 male California sea lions September22 male California sea lions September
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MigationMigation

Behavior is ImportantBehavior is Important
--February 2004February 200422 male California sea lions September22 male California sea lions September



FeedingFeeding

MigationMigation ReproductionReproduction

Behavior is ImportantBehavior is Important
--February 2004February 200422 male California sea lions September22 male California sea lions September



TOPP Daily Positions 2002TOPP Daily Positions 2002--2003, 14 Species, 120 Tags Reveals Niche Separation2003, 14 Species, 120 Tags Reveals Niche Separation

Image  by TOPP Data Management Team: Stanford



TOPP Hot Spots From 180 Electronic Tags 12 SpeciesTOPP Hot Spots From 180 Electronic Tags 12 Species

Image  by TOPP Data Management Team: Stanford



TOPP Species Overlap Map: Where is Top Apex Predator  TOPP Species Overlap Map: Where is Top Apex Predator  
Biodiversity the Highest?Biodiversity the Highest?

Image  by TOPP Data Management Team: Stanford



TOPP Pilot Project Reveals Ecological Niche of TOPP Pilot Project Reveals Ecological Niche of 
LamnidLamnid & Blue Sharks (2002& Blue Sharks (2002--2003)2003)

SalmonSalmon, , WhiteWhite, , MakoMako and and Blue Blue SharksSharks

Image by TOPP Data Management Team: Stanford



Shark Hot Spot DensityShark Hot Spot Density

Image by TOPP Data Management Team: Stanford



Image by TOPP Data Management Team: Stanford

Salmon Sharks

MakoMako SharksSharks

TOPP Shark Team:
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Movements RelativeRelative to Sea Surface Height

Animation by TOPP Data Management Team: Stanford




BoehlertBoehlert et al. 2001et al. 2001

Elephant Seal Derived Temperature ProfileElephant Seal Derived Temperature Profile
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Elephant seal Behavior Elephant seal Behavior 
Associated with FrontAssociated with Front



Examining How Closely Related Species Differ in Critical Examining How Closely Related Species Differ in Critical 
Habitat (Habitat (ThunnusThunnus) ) BluefinBluefin,, YellowfinYellowfin and and Albacore Albacore 44 Total 44 Total 

Tagged Fish Returned (7000 Days), 2002Tagged Fish Returned (7000 Days), 2002--20042004



Tuna Hot Spots Along North American Continental Shelf, Southern Tuna Hot Spots Along North American Continental Shelf, Southern 
California Bight & California Current, California Bight & California Current, YellowfinYellowfin Extend to Gulf of CaliforniaExtend to Gulf of California

Image by TOPP Data Management Team: Stanford



TOPP Pinniped Team: Costa, Crocker, Tremblay, McDonald & Kuhn

Elephant Seal Ca Sea Lion

Images  by TOPP Data Management Team: Stanford/NMFS PFEL





TOPP Cetacean Team: Mate, Croll, Harvey, Calambokidus

Blue Whale Humpback Whale

Images  by TOPP Data Management Team: Stanford/NMFS PFEL
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