Supplement of Clim. Past, 17, 1483-1506, 2021
https://doi.org/10.5194/cp-17-1483-2021-supplement Climate
© Author(s) 2021. CC BY 4.0 License.

of the Past

Supplement of

Deep ocean temperatures through time

Paul J. Valdes et al.

Correspondence to: Paul J. Valdes (p.j.valdes @bristol.ac.uk)

The copyright of individual parts of the supplement might differ from the article licence.



Scotese Climate Model
Simulations Album

The following pages are a brief summary of the climates resulting from the 109
paleogeographies covering the whole of the Phanerozoic era. Access to many
more climate variables is available via the website:

https://www.paleo.bristol.ac.uk/ummodel/scripts/papers/Valdes et al 2021.html

Each pages in the album corresponds to:

Top Left — Topography and Bathymetry on the resolution of the climate model
(this and most subsequent plots use the area preserving Mollweide
projection).

Top Right — Land ice mask, using a polar stereographic projection extending
from 45N/45S to pole.

Subsequent part of page consists of two columns. The left column shows the
results from the “smooth” CO, simulations and the right shows results from
the Foster CO,.

The second row shows the time series of ocean volume integrated
temperatures (solid line) and 2731m temperatures (dotted line) for the whole
duration of the runs.

The third row shows the annual mean surface air temperature
The fourth row shows the annual mean precipitation

The first row shows the deep ocean temperature at 2731m and the bottom
temperature (when depths are greater than 1000m)

The final row shows modelled mixed layer depth as a pair of plots
corresponding to DJF/JJA. This allows for a clearer understanding of the
regions where sinking is occurring (indicated by high mixed layer depths).


https://www.paleo.bristol.ac.uk/ummodel/scripts/papers/Valdes_et_al_2021.html
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Late Pliocene (Piacenzian, 3.09)
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Middle/Late Miocene (Serravallian&Tortonian, 10.5 Ma)
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Middle Miocene (Langhian, 14.9 Ma)
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Early Miocene (Aquitanian&Burdigalian, 19.5 Ma)
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Late Oligocene (Chattian, 25.6 Ma)
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Early Oligocene (Rupelian, 31 Ma)
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Late Eocene (Priabonian, 35.9 Ma)
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late Middle Eocene (Bartonian, 39.5 Ma)
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early Middle Eocene (Lutetian, 44.5 Ma)
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Early Eocene (Ypresian, 51.9 Ma)
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Topography and Bathymetry
56.
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Paleocene (Danian&Thanetian, 61 Ma)
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Late Cretaceous (Maastrichtian, 69 Ma)

Land Ice mask Land Ice mask
69.0 MaBP 69.0 MaBP

Topography and Bathymetry
9 0 M: B

[ S S ——————— — — — -5 — — )
-4800 -4000 -3200 -2400 -1600 -800 0 800 1600 2400 3200

CO,= 560 ppmv CO,= 262 ppmv

Surface Air Temgerature (in C) Surface Air Tem?erature (in C)
9.0 MaBP 9.0 MaBP

18 T T T T T 18 T T T T

15 F : 15 b .
St 1 cut ’
2 2
E I E % 9
< <
g 6} . 3 6
5 5
= 3F 1 = 3

OF------ - - - e o m - - - 0

1000.0  2000.0  3000.0  4000.0  5000.0 1000.0 2000.0 3000.0 4000.0
Time (in years since start) Time (in years since start)

Surface Air Temperature (in C)

Surface Air Temperature (in C)
Expt = texyo _69.0MaBP _ ANN

Expt = texpol 69.0 MaBP

-40 32 24 -16 -8 0 8 16 24 32 40 -40 32 -24 16 -8 0 8 16 24 32 40

Precipitation (in mm/day) Prempltatlon (m mm/day)
Expt = texyo 69.0 MaBP ANN Expt = texpol

Potential Temperature (2731m, in C)

Expt = texyo ] ANN  Expt=texyo 000_0_MaBP ANN

Bottom Temperature (>1000m, in C)

Potential Temperature (2731m, in C) Bottom Temperature (>1000m, in C)

Expt= texpol ANN  Expt = texpol 000_0_MaBP ANN

L m I m
2 -1 0 1 2 3 4 5 6 8 10 12 14 16 18 20 2 -1 0 1 2 3 4 5 6 8 10 12 14 16 18 20

Mixed Layer depth (in m) Mixed Layer depth (in m)

Expt = texyo DIF Expt = texyo

Mixed Layer depth (in m) Mixed Layer depth (in m)

Expt = texpol DIF Expt = texpol

(= i S — —— — —— —(— — ——
10 30 50 70 90 110 130 150 200 300 500 10 30 50 70 90 110 130 150 200 300 500



Potential Temperature (2731m,in C) Bottom Temperature (>1000m, in C) Potential Temperature (2731m, in C) Bottom Temperature (>1000m in C)

Expt=texyp

Expt = texyp

[ S — ——————— — - —5 — —5 )
-4800 -4000 -3200 -2400 -1600 -800 0 800 1600 2400 3200

Late Cretaceous (Late Campanian, 75 Ma)

Land Ice mask Land Ice mask
75.0 MaBP 75.0 MaBP

Topography and Bathymetry
5 0 M: B

CO,= 633 ppmv CO,= 559 ppmv

Surface Air Temperature (in C) Surface Air Temperature (in C)
5.0 MaBP 5.0 MaBP
18 T T T T T 18 T T T T T T
15 F g 15 F g
cuf ] Sk .
< — b
*é 9 pe=———=" 4 E 9 F
£ 6 g 6
£ £
& 3F L S 3F e
U i R I
1000.0  2000.0  3000.0  4000.0 5000.0 300 600 900 1200 1500 1800
Time (in years since start) Time (in years since start)
Surface Air Temperature (in C) Surface Air Temperature (in C)
Expt = texyp 75.0 MaBP__ ANN Expt = texpp 75.0 MaBP ANN
I/J‘-.--‘L\F‘L
"';I' q'I’-‘“."‘“\“

-40 32 24 -16 8 0 8 16 24 32 40 40 32 24 16 8 0 8 16 24 32 40
Precipitation (in mm/day) Prec1p1tat10n (in mm/day)
Expt = texyp 75.0 MaBP Expt = texpp 0 Ma

ANN Expt=texyp 000_0_MaB ANN Expt=texpp P ANN  Expt=texpp 000_0_MaBP

[ S ) — — — — — — — — — — |
2 -1 0 1 2 3 4 5 6 8 10 12 14 16 18 20 2 -1 0 1 2 3 4 5 6 8 10 12 14 16 18 20
Mixed Layer depth (in m) Mixed Layer depth (in m) Mixed Layer depth (inm) Mixed Layer depth (in m)

DIF Expt = texyp Expt = texpp DIF Expt = texpp

ANN




Late Cretaceous (Early Campanian, 80.8 Ma)
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Late Cretaceous (Santonian&Coniacian, 86.7 Ma)
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Mid-Cretaceous (Turonian , 91.9 Ma)
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Mid-Cretaceous (Cenomanian, 97.2 Ma)
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Early Cretaceous (late Albian, 102.6 Ma)

Land Ice mask
102.6 MaBP

-4800

18

12

Temperature (in C)

-4000 -3200 -2400 -1600 -800 0 800

Topo graphy and Bathymetry

’){llll- oy

£ "“&k“&

1600 2400 3200

CO,= 840 ppmv

Surface Air Temperature (in C)
02.6 MaBP

1000.0  2000.0  3000.0  4000.0
Time (in years since start)

Surface Air Temperature (in C)
Expt = texyu 102.6 MaBP ANN

5000.0

Pre01p1tat10n (in mm/day)
Expt = texyu 102. MaBP

Potential Temperature (2731m, in C) Bottom Temperature (>1000m in C)

Expt = texyu

Expt = texyu

Mixed Layer depth (in m)

ANN - Expt = texyu 000_0_MaB! ANN

Mixed Layer depth (in m)

DIF Expt = texyu

Temperature (in C)

Land Ice mask
102.6 MaBP

[

CO,= 1008 ppmv

Surface Air Temperature (in C)
102.6 MaBP

18 T T T T

15 :..---"/_f; b
2} .
of J
6 F J
3k J
OF----cc oo oo ]

1000.0 2000.0 3000.0 4000.0

Time (in years since start)

Surface Air Temperature (in C)
Expt = texpul 102.6 MaBP ANN

Precipitation (in mm/day)
Expt = texpul 1026 MaB

JIIH : ‘nﬂi\‘
==Ca A=
(S

SN

Ty

0.5 1 2 4 8 16

Potential Temperature (2731m, in C)  Bottom Temperature (>1000m, in C)

Expt= texpul

Expt = texpul

Mixed Layer depth (inm)

ANN  Expt = texpul 000_0_MaBP

Mixed Layer depth (in m)

DIF Expt = texpul

ANN




Early Cretaceous (middle Albian, 107 Ma)
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Early Cretaceous (early Albian, 111 Ma)
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Early Cretaceous (late Aptian, 115.8 Ma)
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Early Cretaceous (early Aptian, 121.8 Ma)
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Early Cretaceous (Barremian, 127.2 Ma)
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Early Cretaceous (Hauterivian, 131.2 Ma)
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Early Cretaceous (Valanginian, 136.4 Ma)
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Early Cretaceous (Berriasian, 142.4 Ma)
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Jurassic/Cretaceous Boundary (145 Ma)
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Late Jurassic (Tithonian, 148.6 Ma)
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Late Jurassic (Kimmeridgian, 154.7 Ma)
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Late Jurassic (Oxfordian, 160.4 Ma)
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Middle Jurassic (Callovian, 164.8 Ma)
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Middle Jurassic (Bajocian&Bathonian, 168.2)
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Middle Jurassic (Aalenian, 172.2 Ma)
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Early Jurassic (Toarcian, 178.4 Ma)
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Early Jurassic (Pliensbachian, 186.8 Ma)
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Early Jurassic (Sinemurian/Pliensbachian, 190.8 Ma)

Land Ice mask Land Ice mask
190.8 MaBP 190.8 MaBP

Topography and Bathymetry

190.8 MaBP

[ S S S ————— — — S— — — — — — — |
-4800 -4000 -3200 -2400 -1600 -800 0 800 1600 2400 3200

CO,= 560 ppmv CO,= 1181 ppmv

Surface Air Temgerature (in C) Surface Air Temperature (in C)
0.8 MaBP 190.8 MaBP
18 T T T T T 18 T T T T
15 F b 15 F b
g St 1
o o
s g0l —
s s T e e =]
g g8 6F " 9
g- g- "
o o
= = 3F ]
0 ———————————————————————
1000.0  2000.0  3000.0 4000.0 5000.0 1000.0 2000.0 3000.0 4000.0
Time (in years since start) Time (in years since start)

Surface Air Temperature (in C) Surface Air Temperature (in C)
Expt = texYm 190.8 MaBP ANN Expt = texPm1 190.8 MaBP ANN

Vi e 4

(77T BTN
o

-40 32 24 -16 -8 0 8 16 24 32 40 -40 32 -24 -16 -8 0 8 16 24 32 40
Precipitation (in mm/day) Prec1p1tat10n (m mm/day)
Expt = texYm 190.8 MaBP ANN Expt = texPm1 190. _

0.5 1 2 4 8 16 0.5 1 2 4 8 16
Potential Temperature (2731m, in C) Bottom Temperature (>1000m, in C) Potential Temperature (2731m, in C) Bottom Temperature (>1000m, in C)
Expt = texYm ANN  Expt = texYm 000_0_MaBP ANN Expt = texPm1 ANN  Expt = texPm1 000_0_MaBP ANN
[ o s s s - e o e e e T e e
2 -1 0 1 2 3 4 5 6 8 10 12 14 16 18 20 8 10 12 14 16 18 20
Mixed Layer depth (in m) Mixed Layer depth (in m) Mixed Layer depth (in m) Mixed Layer depth (in m)
Expt = texYm 190.8 MaBP DIJF Expt = texYm 190.8 MaBP

Expt = texPm1 190.8 MaBP DJF Expt = texPml 190.8 MaBP



Early Jurassic (Hettangian&Sinemurian, 196 Ma)
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Late Triassic (Rhaetian/Hettangian, 201.3 Ma)
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Late Triassic (Rhaetian, 204.9 Ma)
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Late Triassic (late Norian, 213.2 Ma)

Land Ice mask Land Ice mask
213.2 MaBP 213.2 MaBP

Topography and Bathymetry

213.2 MaBP

[ S S —————— — S— — ——— — )
-4800 -4000 -3200 -2400 -1600 -800 0 800 1600 2400 3200

CO,= 560 ppmv CO,= 1223 ppmv

Surface Air Temzperature (in C) Surface Air Temperature (in C)
13.2 MaBP 213.2 MaBP
18 T T T T T 18 T T T T
15 F g 15 F g
St ] St ]
(o] o
5 or ] E oF ,¢—¢—"‘ T T~ — - ]
: ] g o ——
g2 o IS T g 6 F-— ]
5 . b g
= 3F b = 3F 1
U i R e
1000.0  2000.0  3000.0  4000.0  5000.0 1000.0 2000.0 3000.0 4000.0
Time (in years since start) Time (in years since start)
Surface Air Temperature (in C) Surface Air Temperature (in C)

Expt = texYq 213.2 MaBP Expt = texPql 213.2 MaBP

-40 32 24 -16 -8 0 8 16 24 32 40 -40 32 24 -16 -8 0 8 16 24 32 40

Precipitation (in mm/day) Pre<:1p1tat10n (in mm/day)

Expt = texYq 213.MaP Expt = texPql 213, MJBP

Potential Temperature (2731m, in C) Bottom Temperature (>1000m, in C) Potential Temperature (2731m, in C) Bottom Temperature (>1000m, in C)

Expt = texYq. ANN  Expt = texYq 000_0_MaBP ANN Expt = texPql ANN  Expt = texPql 000_0_MaBP ANN

—271012345681012“16]820 —2—10123456810121A161820

Mixed Layer depth (in m) Mixed Layer depth (in m)

Expt=texYq DIF Expt = texYq

Mixed Layer depth (in m) Mixed Layer depth (in m)

Expt=texPql DIF Expt = texPql




Late Triassic (mid Norian, 217.8 Ma)
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Late Triassic (early Norian, 222.4 Ma)
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Late Triassic (Carnian/Norian 227 Ma)
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Late Triassic (Carnian, 232 Ma)
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Late Triassic (early Carnian, 233.6)
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Middle Triassic (Ladinian, 239.5 Ma)

Topography and Bathymetry
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Middle Triassic (Anisian, 244.6 Ma)
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Permo-Triassic Boundary (252 Ma)
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Late Permian (Lopingian, 256 Ma)
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late Middle Permian (Capitanian, 262.5 Ma)

Land Ice mask Land Ice mask
262.5 MaBP 262.5 MaBP

Topography and Bathymetry

262.5 MaBP

[ s S — ———— ——— — S — 5 — —5 )
-4800 -4000 -3200 -2400 -1600 -800 0 800 1600 2400 3200

CO,= 526 ppmv CO,= 352 ppmv

Surface Air Temperature (in C) Surface Air Temperature (in C)
62.5 MaBP 62.5 MaBP
18 T T T T T 18 T T T T T T
15 f b 15 f 1
cuf ] St ]
< <
S 3 S 3 F Tt B
0 Of------=-=----------- - - -4
N N N N N N N N N N N
1000.0  2000.0  3000.0  4000.0  5000.0 300 600 900 1200 1500 1800
Time (in years since start) Time (in years since start)
Surface Air Temperature (in C) Surface Air Temperature (in C)
Expt = teXya _262.5 MaBP ANN Expt = teXpa 262.5 MaBP ANN
& %
40 -2 24 -6 8 0 8 16 24 32 40 40 32 24 -6 8 0 8 16 24 32 40
Precipitation (in mm/day) Precipitation (in mm/day)
Expt = teXya 2625 MaBP _ Expt = teXpa __262.5 MaBP
L L T T
0.5 1 2 4 8 16
Potential Temperature (2731m, in C) Bottom Temperature (>1000m, in C) Potential Temperature (2731m, in C) Bottom Temperature (>1000m, in C)
Expt = teXya ANN  Expt =teXya 000_0_MaBP ANN Expt = teXpa ANN  Expt = teXpa 000_0_MaBP ANN
= e o e e e s | T T T[Tt
2 -1 0 1 2 3 4 5 6 8 10 12 14 16 18 20 10 12 14 16 18 20
Mixed Layer depth (in m) Mixed Layer depth (in m) Mixed Layer depth (in m) Mixed Layer depth (in m)

Expt = teXya DIF Expt = teXya Expt= eXpa DIF Expt = (eXpa 7625 MaBP



Middle Permian (Wordian/Capitanian Boundary 265.1 Ma)

Topography and Bathymetry

265.1 MaBP

[ s s S ——— —— — ——— - —5 — — )
-4800 -4000 -3200 -2400 -1600 -800 0 800 1600 2400 3200

CO,= 524 ppmv

Surface Air Temzperature (in C)
65.1 MaBP

18

—_
8]

Temperature (in C)

1000.0  2000.0  3000.0  4000.0  5000.0
Time (in years since start)

Surface Air Temperature (in C)
Expt = teXyb _ 265 lMaBP _

-0 -32 24 16 -8 0 8 16 24 32 40

Precipitation (in mm/day)
Expt = teXyb __265.1 MaBP__

Potential Temperature (2731m, in C) Bottom Temperarure (>1000m in C)
NN

Expt = (eXyb 265.1 MaBP ANN  Expt = teXyb 000_0_MaBl

Temperature (in C)

Land Ice mask
265.1 MaBP
150

Land Ice mask
265.1 MaBP

CO,= 321 ppmv

Surface Air Temzperature (in C)

65.1 MaBP
18 T T T T T T

15 F 9
12 9
9k J
6 \ b
3 %\"‘“—«-.__

OF ----- - o oo oo

300 600 900 1200 1500 1800
Time (in years since start)

Surface Air Temperature (in C)
Expt = teXpb _265.1 MaBP_

-40 32 24 -16 -8 0 8 16 24 32 40
Pre01p1tat10n (1n mm/day)

Potential Temperature (2731m, in C) Bottom Temperature (>1000rn in C)
Expt = teXpb 265.1 MaBP ANN  Expt = teXpb ANN

T =]
2 -1 0 1 2 3 4 5 6 8 10 12 14 16 18 20
Mixed Layer depth (in m) Mixed Layer depth (in m)
Expt = teXyb DIF Expt = teXyb 265.1 MaBP

I |
2 -1 0 1 2 3 4 5 6 8 10 12 14 16 18 20

Mixed Layer depth (in m)

DIF Expt = teXpb




Middle Permian (Roadian&Wordian, 268.7 Ma)

Land Ice mask Land Ice mask
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Early Permian (late Kungurian, 275 Ma)

Land Ice mask Land Ice mask
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Topography and Bathymetry
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Early Permian (early Kungurian, 280 Ma)

Land Ice mask Land Ice mask
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Topography and Bathymetry

280.0 MaBP
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Early Permian (Artinskian, 286.8 Ma)

Land Ice mask Land Ice mask
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Topography and Bathymetry

286.8 MaBP
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Early Permian (Sakmarian, 292.6 Ma)

Land Ice mask Land Ice mask
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Topography and Bathymetry
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Early Permian (Asselian, 297 Ma)

Land Ice mask Land Ice mask
297.0 MaBP 297.0 MaBP

Topography and Bathymetry

297.0 MaBP
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Late Pennsylvanian (Gzhelian, 301.3 Ma)

Land Ice mask
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Late Pennsylvanian (Kasimovian, 305.4 Ma)

Land Ice mask Land Ice mask
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Topography and Bathymetry

305.4 MaBP
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Middle Pennsylvanian (Moscovian, 311.1 Ma)

Land Ice mask Land Ice mask
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Topography and Bathymetry
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Early/Middle Carboniferous (Baskirian/Moscovian boundary, 314.6 Ma)

Topography and Bathymetry
314.6 MaBP
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Early Pennsylvanian (Bashkirian, 319.2 Ma)

Land Ice mask Land Ice mask
319.2 MaBP 319.2 MaBP

Topography and Bathymetry

319.2 MaBP
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Late Mississippian (Serpukhovian, 327 Ma)

Land Ice mask Land Ice mask
327.0 MaBP 327.0 MaBP

Topography and Bathymetry

327.0 MaBP
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Late Mississippian (Visean/Serpukhovian boundary, 330.9 Ma)
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Middle Mississippian (late Visean, 333 Ma)
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Middle Mississippian (middle Visean, 338.8 Ma)

Land Ice mask Land Ice mask
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Middle Mississippian (early Visean, 344 Ma)
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Early Mississippian (late Tournaisian, 349 Ma)

Land Ice mask Land Ice mask
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Topography and Bathymetry
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Early Mississippian (early Tournaisian, 354 Ma)
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Devono-Carboniferous Boundary (358.9 Ma)

Land Ice mask Land Ice mask
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Topography and Bathymetry
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Late Devonian (middle Famennian, 365.6 Ma)

Land Ice mask Land Ice mask
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Topography and Bathymetry
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Late Devonian (early Famennian, 370 Ma)
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Late Devonian (late Frasnian, 375 Ma)

Land Ice mask Land Ice mask
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Topography and Bathymetry
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Late Devonian (early Frasnian, 380 Ma)
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380.0 MaBP

Topography and Bathymetry

380.0 MaBP

-4800 -4000 -3200 -2400 -1600 -800 0 800 1600 2400 3200

CO,= 1029 ppmv

Surface Air Temperature (in C)
380.0 MaBP

18 T T T T T
15 ¢ b
~ S,
[ L N .
é 9 S ———
o :
g
g s} ]
OF-------- oo
1000.0  2000.0  3000.0 4000.0  5000.0

Time (in years since start)

Surface Air Temperature (in C)
Expt = teXyy 380.0 MaBP

-40 32 24 -16 -8 0 8 16 24 32 40

Precipitation (in mm/day)
Expt = teXyy 380.0 MaBP

CLLF /T 1)
s:‘.alrgl/

Potential Temperature (2731m, in C)  Bottom Temperature (>1000m, in C)

Expt = teXyy

ANN  Expt = teXyy ) 0_MaBP

Expt= teXyy

Mixed Layer depth (in m)

L =
S0 1T 2 3 4 5 6 8 10 12 14 16 18 20

Mixed Layer depth (in m)

DIF Expt = teXyy

ANN

Temperature (in C)

-40

Land Ice mask
380.0 MaBP

CO,= 1269 ppmv

Surface Air Temperature (in C)
380.0 MaBP

300 600 900 1200 1500
Time (in years since start)

Surface Air Temperature (in C)
Expt = teXpy 80.0 MaBP ANN

1800

-32 24 -16 -8 0 8 16 24 32 40

Precipitation (in mm/day)
380.0 MaBP

Expt = teXpy

= \‘-‘! "l//

Potential Temperature (2731m, in C) Bottom Temperature (>1000m, in C)

Expt=teXpy

ANN  Expt= teXpy 000_0_MaBP

Expt = teXpy

Mixed Layer depth (in m)

L =
1012 14 16 18 20

Mixed Layer depth (in m)

DIF Expt = teXpy

ANN




Expt= teXyz 3

Middle Devonian

Topography and Bathymetry

385.2 MaBP
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Middle Devonian (Eifelian, 390.5 Ma)
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Expt=teXYb

Early Devonian (late Emsian, 395 Ma)

Land Ice mask
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Topography and Bathymetry
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Early Devonian (middle Emsian, 400 Ma)

Land Ice mask Land Ice mask
400.0 MaBP 400.0 MaBP

Topography and Bathymetry

400.0 MaBP

“‘\\“\‘l I’,//

[ S S ———— —— — S— — ——— — )
-4800 -4000 -3200 -2400 -1600 -800 0 800 1600 2400 3200

CO,= 1223 ppmv

Surface Air Temperature (in C)
400.0 MaBP

18 . . . . .
15 F ]
St ]
&
£ Of ]
<
g 6f 1
£
g 3F 1
0 ———————————————————————

1000.0  2000.0  3000.0  4000.0  5000.0
Time (in years since start)

Surface Air Temperature (in C)
Expt =teXYc 400.0 MaBP ANN

/77T RN N

-40 32 24 -16 -8 0 8 16 24 32 40

Precipitation (in mm/day)
Expt = teXYc 400.0 MaBP

L =
2 -1 0 1 2 3 4 5 6 8 10 12 14 16 18 20

Mixed Layer depth (in m) Mixed Layer depth (in m)

Expt=teXYe DIF Expt = eXYe

CO,= 1731 ppmv

Surface Air Temperature (in C)
400.0 MaBP

18 . . T . . .
15 F .
St i
a2 [
£ ot
= L e
I
2 ot :
£
£ 3F 1
0 ———————————————————————

300 600 900 1200 1500 1800
Time (in years since start)

Surface Air Temperature (in C)
Expt = teXPc ()().0 MaBP ANN

-40 32 -24 16 -8 0 8 16 24 32 40

Precipitation (in mm/day)
Expt = teXPc 400.0 MaBP ANN

Potential Temperature (2731m, in C) Bottom Temperature (>1000m, in C)

Expt=teXPe ANN  Expt= teXPe 000_0_MaBP ANN

L =
2 -1 0 1 2 3 4 5 6 8 10 12 14 16 18 20

Mixed Layer depth (in m) Mixed Layer depth (in m)

Expt = teXPe DIF Expt = teXPe




Early Devonian (early Emsian, 405 Ma)

Land Ice mask Land Ice mask
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Early Devonian (Pragian, 409.2 Ma)
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Potential Temperature (2731m, in C) Bottom Temperature (>1000m, in
Expt = teXYf 415.0 MaBP P
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Early Devonian (Lochkovian, 415 Ma)

Topography and Bathymetry
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Late Silurian (Pridoli, 421.1 Ma)

Land Ice mask Land Ice mask
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Topography and Bathymetry
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Late Silurian (Ludlow, 425.2 Ma)
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Middle Silurian (Wenlock, 430.4 Ma)
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Early Silurian (late Llandovery, 436 Ma)

Land Ice mask Land Ice mask
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Topography and Bathymetry
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Early Silurian (early Llandovery, 441.2 Ma)

Land Ice mask Land Ice mask
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Late Ordovician (Hirnantian, 444.5 Ma)
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Late Ordovician (Katian, 449.1 Ma)
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Middle Ordovician (late Darwillian,460 Ma)

Land Ice mask Land Ice mask
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Middle Ordovician (early Darwillian,465 Ma)

Land Ice mask Land Ice mask
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Topography and Bathymetry
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Early Ordovician (Floian/Dapingianboundary, 470 Ma)
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Early Ordovician (late Early Floian, 475 Ma)

Land Ice mask Land Ice mask
475.0 MaBP 475.0 MaBP

Topography and Bathymetry

475.0 MaBP

V.

(r‘i
=

[ S — ——————— — - —5 — —5 )
-4800 -4000 -3200 -2400 -1600 -800 0 800 1600 2400 3200

CO,= 1836 ppmv CO,= 2308 ppmv

Surface Air Temperature (in C) Surface Air Temperature (in C)
475.0 MaBP 475.0 MaBP
18 T T T T T 18 T T T T T T
15 F b 15 f 1
3 5
s 12r ] z2f ]
2 5
R . E S 6F b
£ £
Ry ] & s ;
Ofp----=---=-=-=-=-------- -4 oOp---------------------+4
2 2 2 2 2 2 2 2 2 2 2
1000.0  2000.0  3000.0  4000.0  5000.0 300 600 900 1200 1500 1800
Time (in years since start) Time (in years since start)
Surface Air Temperature (in C) Surface Air Temperature (in C)
Expt = teXYr 475.0 MaBP Expt = teXPr 475.0 MaBP
40 32 24 -6 -8 0 8 16 24 32 40 40 32 24 -6 -8 0 8 16 24 32 40
Precipitation (in mm/day) Precipitation (in mm/day)
Expt = teXYr 45.0 MaBP Expt = teXPr 475.0 MaP ANN
L L T T
0.5 1 2 4 8 16
Potential Temperature (2731m, in C) Bottom Temperature (>1000m, in C) Potential Temperature (2731m, in C) Bottom Temperature (>1000m, in C)
Expt = teXYr ANN  Expt =teXYr 000_0_MaBP ANN Expt = teXPr ANN  Expt = teXPr 000_0_MaBP ANN
T T T[Tt
2 -1 0 1 2 3 4 5 6 8 10 12 14 16 18 20 6 8 10 12 14 16 18 20
Mixed Layer depth (in m) Mixed Layer depth (in m) Mixed Layer depth (in m) Mixed Layer depth (in m)
Expt = teXYr 475.0 MaBP DIF Expt = eXYr 475.0 MaBP Expt = teXPr 475.0 MaBP DIJF Expt = teXPr 475.0 MaBP




Early Ordovician (Tremadoc, 481.6 Ma)
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Cambro-Ordovician Boundary (485.4 Ma)
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Late Cambrian (Jiangshanian, 491.8 Ma)
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Late Cambrian
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late Middle Cambrian (Guzhangian, 498.8 Ma)
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early Middle Cambrian (late Epoch 2, 510 Ma)
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early Middle Cambrian (middle Epoch 2, 515 Ma)
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Early/Middle Cambrian boundary (520 Ma)
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Early Cambrian (late Terreneuvian, 525 Ma)
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Early Cambrian (middle Terreneuvian, 530 Ma)
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Early Cambrian (early Terreneuvian, 535 Ma)
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Cambrian/Precambrian boundary (541 Ma)
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Ocean Heat Transport

The following pages shows the latitudinal heat transport for the Foster CO»
simulations. The first page shows the present day heat transport. Subsequent
pages show all 108 other simulations as a change, relative to the present day
transport. The date of the simulations is shown in the middle of the title.

The green line shows the total heat transport, the blue line shows the
atmospheric transport, and the black line shows the ocean transport.

Access to many more climate variables is available via the website:

https://www.paleo.bristol.ac.uk/ummodel/scripts/papers/Valdes et al 2021.html



https://www.paleo.bristol.ac.uk/ummodel/scripts/papers/Valdes_et_al_2021.html
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