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Newark Basin — Sediment Cycles

(Olsen & Kent , Olsen et al. L)

® 233-199 Ma, largely lacustrine

® |ake depth cycles:
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= stronger/weaker rainy season

Astronomical effects on climate for the

Mesozoic, Pangea and greenhouse states.

Enhanced climatic interpretation
with Earth system modeling?
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Paleoclimate Simulations (Landwehrs et al. 2022, under review)

climate model:
CLIMBER-X EMIC
(5°x5° grid; Willeit et al. 2022)

Experiments:
® 9 time-slices (230-190 Ma)

® 2 paleogeographic reconstructions
(Marcilly et al. 2021, Cao et al.
2017, 2018)

® 3 pCO, values
(750, 1500, 3000 ppm)

Maps:

seasonal long-term mean precipitation rates
(colors) and surface air temperatures
(30/30/0/-15°C contours)




Newark Basin — Climate Setting and Trends (Landwehrs et al. 2022, under review)
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Orbital Forcing & Local Response -
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® 250 kyr transient climate simulations “Z:
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9
. .. S
® most humid conditions around 210 Ma near E,
max. spring insolation (Fig. e) g6
as
24
€
Es
—— 225Ma (_6.7°N, 3000ppm) 52
—— 210Ma (13.3°N, 3000ppm) J
— 195Ma (19.9°N; 3000ppm) g

(Landwehrs et al. 2022, under review)

(a) Orbital Forcing
H /\ I 24.50
12325
w
HSM i 1 22.00

(b) max. Insolation (TOA)

=
>

(c) max. Te

mperature

o
ax

spinup

(d) max. Precipitation

=

(e) max. Precipitation—Evaporation

o

5

&

100 150 200 250
Time (kyr)

5/8



(Landwehrs et al. 2022, under review)
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Conclusions & QOutlook

® novel modeling approach for studying tectonic and orbital scale climate dynamics,
applicable to other geologic periods

® modes of Newark Basin lake-level cyclicity linked to orbital climate forcing, continental
drift and pCO5 variations

® extension to other records (Germanic B., Junggar B., Colorado P. ...)
= correlation and spatial patterns of orbital climate effects

® including carbon cycle and ice sheet dynamics?

® links to more recent orbital lake-level records, e.g. Pleistocene African lakes?

Thank you for your attention!

Collaboration on orbital paleoclimate cycles?
(looking for PostDoc funding)

7/8



References

Cao, W., Williams, S., Flament, N., Zahirovic, S., Scotese, C. R. & Miiller, R. D. (2018), ‘Palaeolatitudinal distribution of lithologic indicators of climate in a
palaeogeographic framework’, Geological Magazine 156(2), 331-354.

Cao, W., Zahirovic, S., Flament, N., Williams, S., Golonka, J. & Mueller, R. D. (2017), ‘Improving global paleogeography since the late Paleozoic using
paleobiology’, Biogeosciences 14(23), 5425-5439.

Kent, D. V., Olsen, P. E. & Muttoni, G. (2017), ‘Astrochronostratigraphic polarity time scale (APTS) for the Late Triassic and Early Jurassic from continental
sediments and correlation with standard marine stages’, Earth-Science Reviews 166, 153-180.

Landwehrs, J., Feulner, G., Willeit, M., Petri, S., Sames, B., Wagreich, M., Whiteside, J. H. & Olsen, P. E. (2022), ‘Modes of Pangean Lake-Level Cyclicity
Driven by Astronomical Pacing Modulated by Continental Position and pCO5'. (submitted).

Marcilly, C. M., Torsvik, T. H., Domeier, M. & Royer, D. L. (2021), ‘New paleogeographic and degassing parameters for long-term carbon cycle models’,
Gondwana Research 97, 176-203.

Olsen, P. E. & Kent, D. V. (1996), ‘Milankovitch climate forcing in the tropics of Pangaea during the Late Triassic’, Palaeogeography, Palaeoclimatology,
Palaeoecology 122(1), 1-26.

Olsen, P. E., Laskar, J., Kent, D. V., Kinney, S. T., Reynolds, D. J., Sha, J. & Whiteside, J. H. (2019), ‘Mapping Solar System chaos with the Geological
Orrery’, Proceedings of the National Academy of Sciences 116(22), 10664-10673.

Schaller, M. F., Wright, J. D. & Kent, D. V. (2011), ‘Atmospheric pCO; perturbations associated with the Central Atlantic Magmatic Province’, Science
331(6023), 1404-1409.

Schaller, M. F., Wright, J. D., Kent, D. V. & Olsen, P. E. (2012), ‘Rapid emplacement of the Central Atlantic Magmatic Province as a net sink for COy’, Earth
and Planetary Science Letters 323-324, 27-39.

Willeit, M., Ganopolski, A., Robinson, A. & Edwards, N. R. (2022), ‘The Earth system model CLIMBER-X v1.0. Part 1: climate model description and
validation’, Geoscientific Model Development Discussions 2022, 1-69.

8/8



	References

