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Pacific Meridional Ocean Circulation during the Pliocene?

Burls et al., 2017

West Pacific, Pliocene-Preindustrial Control

D
ep

th
 (m

)

East Pacific, Pliocene-Preindustrial Control

years

Latitude

a

b

-1800 -1600 -1400 -1200 -1000 -800 -600 -400 -200 0 200 400

D
ep

th
 (m

)

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

 

       

 
  

 

158 -159ºE

111-123ºW



West Pacific, Pliocene-Preindustrial Control

D
ep

th
 (m

)

East Pacific, Pliocene-Preindustrial Control

years

Latitude

a

b

-1800 -1600 -1400 -1200 -1000 -800 -600 -400 -200 0 200 400

D
ep

th
 (m

)

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

 

       

 
  

 

158 -159ºE

111-123ºW

West Pacific, Pliocene-Preindustrial Control

D
ep

th
 (m

)

East Pacific, Pliocene-Preindustrial Control

years

Latitude

a

b

-1800 -1600 -1400 -1200 -1000 -800 -600 -400 -200 0 200 400

D
ep

th
 (m

)

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

 

       

 
  

 

158 -159ºE

111-123ºW

West Pacific, Pliocene-Preindustrial Control

De
pt

h 
(m

)

East Pacific, Pliocene-Preindustrial Control

years

Latitude

a

b

-1800 -1600 -1400 -1200 -1000 -800 -600 -400 -200 0 200 400

De
pt

h 
(m

)

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

 

       

 
  

 

158 -159ºE

111-123ºW

1209: +0.22
1210: +0.09

1208: +0.08

586: -0.05

806: +0.02
846: -0.11

849: 0

1014: +0.25

1018: +0.15

Burls et al., 2017

Pacific Meridional Ocean Circulation during the Pliocene?



West Pacific, Pliocene-Preindustrial Control

D
ep

th
 (m

)

East Pacific, Pliocene-Preindustrial Control

years

Latitude

a

b

-1800 -1600 -1400 -1200 -1000 -800 -600 -400 -200 0 200 400

D
ep

th
 (m

)

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

 

       

 
  

 

158 -159ºE

111-123ºW

West Pacific, Pliocene-Preindustrial Control

D
ep

th
 (m

)

East Pacific, Pliocene-Preindustrial Control

years

Latitude

a

b

-1800 -1600 -1400 -1200 -1000 -800 -600 -400 -200 0 200 400

D
ep

th
 (m

)

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

 

       

 
  

 

158 -159ºE

111-123ºW

West Pacific, Pliocene-Preindustrial Control

De
pt

h 
(m

)

East Pacific, Pliocene-Preindustrial Control

years

Latitude

a

b

-1800 -1600 -1400 -1200 -1000 -800 -600 -400 -200 0 200 400

De
pt

h 
(m

)

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

-35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60
-5000

-4500

-4000

-3500

-3000

-2500

-2000

-1500

-1000

-500

0

 

       

 
  

 

158 -159ºE

111-123ºW

1209: +0.22
1210: +0.09

1208: +0.08

586: -0.05

806: +0.02
846: -0.11

849: 0

1014: +0.25

1018: +0.15

PlioVAR 0.20 ‰

Modern -0.30 ‰

Burls et al., 2017

Pacific Meridional Ocean Circulation during the Pliocene?



Transects of temperature, carbon properties and water masses 
during Pliocene warm period



Other past warm periods…

LR04

cold/more ice

warm/less ice


