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RATIONALE

® Define oceanographic cues for biological “hot spots”

® Conduct census of ocean hot spots

® Compare regional, temporal, species, gender, behavioral



OUTLINE

® Tagging of Pacific Pelagics

® Ocean Features and their Variability
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TOPP Objectives
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TOPP Oceanographic Samplers

o Albatross Salmon sharks
— SST N Pacific — Satellite and Archival TD

— | 'C-J C adllld COdsltal Z0rie
f
)

)

— Archival and satellite linked TD
— Pelagic NrPacific

0 Eleohan't Seals SIUefin tuna
J

o .r '~ r -~
J c'.“fOff] la Sea Lions
— Archivalland satellite linked €D

NS
N
3
&
€
>
(2
(2
C
(L
Qo
(L
(2

+
| ~

— Callfernia Current



COASTAL OCEAN FEATURES

Pt. Reyes

SST
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COASTAL OCEAN FEATURES
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Coastal Hot Spots

Hot spots may be
persistent but
variable

May not be fixed
In space

Relaxation of upwelling

*Rapid response to wind
Infrequent (ca. 10-30 day)
*Short-lived

(from Rosenfeld et al. 1994)
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Year-to-Year Differences in Ocean and Biological Features
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Transition Zone Chlorophyll Front
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|_arge-scale Ocean Features
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Ocean Cues for Biological Hot Spots

Ocean temperature

eOcCean currents

*Prey concentration

*Eddies
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A Trans-Pacific Archival Record
November 2002- September 2003, 35 kg Pen Released Bluefin Tuna
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Pacific Bluefin Tuna Hot Spots
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Adult White Shark Hot Spots
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Linking Biological Tracks to Environmental Conditions
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Identifying Pelaglc Hot Spots
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Salmon Sharks
Blue Sharks

Bluefin Tuna
Blue Whales

Elephant Seals
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Humpback Whale

Blue Whale

From TOPP Cetacean Team, Stanford/PFEL



Elephant Seals as Oceanographers
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Elephant seal Behavior Associated with Front
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Temperature Profiles of North Pacific September 2000

Surface

Latitude

Q
T
:-1
=
o
©
-

Longitude

Longitude



Animal Loggers Cover the North Pacific
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Salmon Sharks on SST and
MODIS Live Daily!
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What Is the Oceanographic Basis
for Biological Hot Spots ?

® Identify hot spots from animal tracks
® Identify ocean characteristics of hot spots
® Census of ocean features

Stability and predictability of hot spots
Distribution of utilized and unutilized features

® Understand multi-species utilization of ocean habitat

Behavioral changes associated with hotspots

Cues animals actually detect
Inter-, intra-species interactions, utilization

® Develop and test models for predicting animal abundance and
distribution based on ocean features
® Contribute oceanographic data to global ocean data base

Advance from Correlation to Mechanisms of Hot Spots
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Comparison of Technologies

WOCE Collected 40,000 XBT profiles 1990-98
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Blue Whale Humpback
Whale




Tagging of Pacific Pelagics:
Ildentifying Physical-Biological Hot Spots
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TOPP Species
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Elephant Seal Foraging in SST Gradient Field
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North Pacific Transition Zone Chlorophyll
Front

TRANSITIONAL ZONE CHLOROPHYLL FRONT TZCF
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