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The Thermal Corridor Hypothesis

Satellite Tracks of Juvenile North Pacific Loggerhead Sea Turtles (n=231, 1997 – 2013)
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Briscoe et al. (2021)
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STRETCH | Sea Turtle Research Experiment on the Thermal Corridor Hypothesis

Shipping Routes To Date  
– 2023 – 2024 – 2025



Cohort 2: July 7, 2024

Cohort 1: July 10, 2023

Cohort 3: July 7, 2025



STRETCH | Cohort 1: July 2023 – April 2024
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Total Transmission Days: 267



STRETCH | Cohort 2: July 2024 - Present
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Total Transmission Days: 461… and counting!



STRETCH | Cohort 3: July 2025 - Present
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Total Transmission Days: 96… and counting!



What have we learned so far? 



Summary
1) The ocean has changed

2) Multi-decade northward shift in turtle habitat

3) New migratory pathways by individuals

Result: 
Juvenile loggerheads have emerged as a sentinel species, 
signaling North Pacific Ocean ecosystem change 

Photo Credit : Ralph Pace



Summary
1) The ocean has changed

2) Multi-decade northward shift in turtle habitat

3) New migratory pathways by individuals

Result: 
Juvenile loggerheads have emerged as a sentinel species, 
signaling North Pacific Ocean ecosystem change 

Photo Credit : Ralph PaceResearch Publications & More! https://georgehbalazs.com/



Warm vs Cool 
Sea Surface 

Temperatures (SSTs) 

The Thermal Corridor Hypothesis
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Briscoe et al. (2021)



1 | Oceanic Niño Index (ONI) NOAA, psl.noaa.gov

+ 0.5°C: El Niño

- 0.5°C: La Niña

1



1 | Oceanic Niño Index (ONI)

NOAA, psl.noaa.gov

2 | Thermal Corridor Region: El Niño/La Niña + Marine Heatwaves (MHWs)
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September 2025

Sea Surface Temperature Anomaly (SSTA, °C) Data source: 
NOAA, Coral Reef Watch
Monthly, 5km 
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Thermal 
Corridor



North Pacific Transition Zone

Sea Surface Temperature Anomaly (SSTA, °C) Data source: 
NOAA, Coral Reef Watch
Monthly, 5km 
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Exclusive
Economic 

Zones (EEZ)

STRETCH
Cohorts 1-3

Monthly
positions



Transition Zone Chlorophyll Front (TZCF) 
 0.2 mg/m3 Chl-a ~ 18ºC SST

TZCF (Sept)

TZCF (Mar)

Chlorophyll-a (mg/m3) Data source: 
Copernicus Global Ocean
Colour L4, Monthly, 4km
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For more on TZCF: 
Polovina et al.

 (2001; 2008; 2017) 



Transition Zone Chlorophyll Front (TZCF) 
 0.2 mg/m3 Chl-a ~ 18ºC SST

TZCF (Sept)

TZCF (Mar)

Chlorophyll-a (mg/m3) Data source: 
Copernicus Global Ocean
Colour L4, Monthly, 4km
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For more on TZCF: 
Polovina et al.

 (2001; 2008; 2017) 

STRETCH
Cohorts 1-3

March &
September 
positions



Multi-decade Shift in the Eastern North Pacific

Briscoe et al. (2025) | Frontiers in Marine Science
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Multidecade Shift in the Eastern North Pacific
DECREASED
CHLOROPHYLL-A (mg/m3)

Q3

Q1Q3

INCREASED
SEA SURFACE TEMPERATURES (°C)

Briscoe et al. (2025) | Frontiers in Marine Science
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Multidecade Shift in the Eastern North Pacific

Briscoe et al. (2025) | Frontiers in Marine Science

NORTHWARD 
JUVENILE LOGGERHEAD LATITUDES (°N)

Q1

Q3

Q3

Q1

DECREASED
CHLOROPHYLL-A (mg/m3)

INCREASED
SEA SURFACE TEMPERATURES (°C)

STRETCH 
Turtle Data

Historic 
Turtle Data

Q3

Q1 (Jan-Mar)

Q3 (Jul-Sep)

SS
T

C
H

LA

LA
T

1.6°C 20% °N



Photo: 
Yuki Oshima, 

Port of Nagoya Public Aquarium



Depth (m)

Four More Sentinel Turtles 

HPU Workshop 2025 | 
Briscoe et al. Loggerheads as Sentinels of Change

KannaMei Fumi

Anacapa

Cohort 2 Turtles
(2024 – Present) 

EEZ

For more 
loggerheads in the 

CA Current: 
Early-Capistrán et 

al, 2024; 
Eguchi et al. 2018
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Four More Sentinel Turtles & Surface Currents

0.1 m/s

Data source: 
Copernicus Global Total 
Current, Monthly, 0.25° 

Cohort 2 Turtles
(Sept-Dec 2024) 

For more loggerheads 
& currents: 

Gaspar et al. 2025
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Four More Sentinel Turtles & Surface Currents

0.1 m/s

Data source: 
Copernicus Global Total 
Current, Monthly, 0.25° 

For more loggerheads 
& currents: 

Gaspar et al. 2025

California
Current
System (CCS)

North Pacific Current



Zonal Surface Current (m/s) EastwardWestward
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Four More Sentinel Turtles & Surface Currents

Data source: 
Copernicus Global Total 
Current, Monthly, 0.25° 



Zonal Surface Current (m/s) EastwardWestward

Four More Sentinel Turtles & Surface Currents

Data source: 
Copernicus Global Total 
Current, Monthly, 0.25° 
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September 2024

Turtle Movements into the Northern California Current System

Zonal Surface Current (m/s) EastwardWestward
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October 2024

Turtle Movements into the Northern California Current System

Zonal Surface Current (m/s) EastwardWestward
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October 2024

Sea Surface Temperature (°C)

Turtle Movements into the Northern California Current System

18°C SST
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Turtle Movements into the Northern California Current System

18°C SST

November 2024

Chlorophyll-a (mg/m3)
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18°C SST



October 2024

Sea Surface Temperature (°C)

18°C SST

Four More Sentinel Turtles: Divergent Outcomes of Success

HPU Workshop 2025 | Briscoe et al. “Promise or Peril in a Warming Ocean? An Emergent Pathway Leads North Pacific 
Loggerhead Sea Turtles into the northern California Current System” (In Prep)

November 2024

18°C SST



Project STRETCH: Where To Next?

EEZ

• Cohort 4 Release: 
What will the ocean 
conditions be in 2026? 

• Increased conservation 
& management focus in 
US/MX EEZs

• Stay Tuned…So many 
great STRETCH talks 
today!



Learn More on the Project website: 
stretchupdates.blogspot.com loggerheadSTRETCH.org 

The Project Blog: 



Thank you!

Contact email: 
dana.briscoe@stanford.edu

Mitsui O.S.K Lines
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