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The g,-g, : s,-8; (Mars — Earth) Resonance

One could even dream that if the succession of the
transitions from the 1:2 to the 1:1 resonance were
found and dated over an interval of 200 Ma that
this could be the ultimate test for the gravitational
model.

J. Laskar, 1999




1) What 1s the Geological Orrery?

2) Astronomical solutions chaotic.

Geological record allows tests of
astronomical solutions (NBCP — CPCP)

3) Need obliquity from high latitudes

4) The Geological Orrery Program




1) What 1s the Geological Orrery?







The late 20™ century Digital Orrery

Applegate et al. (1985); Sussman & Wisdom (1988 1992)
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2) Astronomical solutions chaotic.

Geological record allows tests of
astronomical solutions (NBCP — CPCP)




What we would like

* Continuous record through deep time over
hundreds of millions of years

Resolvable orbital parameters at appropriate
time scales, including precession and obliquity

modulators (g,-g; and s,-s;) from low and high
latitudes.

So that both the drift in secular frequencies and
the major transitions 1n resonances can be

recognized




Example:

From the Newark Basin Coring Project (NBCP)

to the Colorado Plateau Coring Project (CPCP)




Newark Basin Coring Project (NBCP)




5° N: Lacustrine Cycles, Newark Basin







Newark Basin Coring Project (NBCP)
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MTM Power Spectrum of Depth Ranks

period

> >N

K> > >
0 2 K
S N0 vy,
<t — N AN A

164 —
ﬁ INTERVAL I: 2768 - 3370 m

spectrum estimate ( dr 2/ m)

m

0 I l | l I l | l | l I l | l
000 005 0.10 0.I5 020 025 030 035 040 045 050 055 060 0.65

frequency ( cycles / m )




MEMBERS
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Rock Section Wavelet Spectrum Wavelet Spectrum
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Wavelet Spectrum Wavelet Spectrum

Late Triassic (Time) Neogene (Time)
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How reproducable

Signal in different proxies
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NEWARK BASIN COMPOSITE SONIC LOGS
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Tuned to 405 ky Cycle
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How reproducable

Completeness
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How reproducable

Astrochronology




21° Paleolatitude, Hartford Basin

PR

East Berlin Formation
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NBCP, Bristol Channel, & Junggar
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31° N: Late Triassic-Early Jurassic Marine Blue Lias Fm.,
Bristol Channel, St. Audrie’s Bay, Somerset, England
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Match of Independent Astrochronologies
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How reproducable

Mars-Earth, g,-g,




NBCP, Bristol Channel, Junggar, & Panthalassa




Courtesy Masayuki Ikeda
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Testing Eccentricity Modulators

Marine Pelagic Panthalassa (Japan)
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How accurate?

Time on small scale

On large Scale (the CPCP)




Blackburn et al., 2013
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Cycles vs. Ages
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Cycles vs. Ages
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NBCP & CPCP (Colorado Plateau Coring Project)




CPCP : Phase I, Petrified Forest Core

Chmde Pomt Petr1ﬁed Forest Natlonal Park




CPCP : Phase I, Petrified Forest Core

November 2013




3) Recovering obliquity from high latitudes




Wavelet Spectrum
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g4‘1'g3 5°-20° g4i,g3
5 Period (time) N ()b]iquity . % Period (time)
2 2 3 : > B

- >
g E Z g
~& 8 & 3 - 8

T <+ o
4

— Q

'ﬂ. R “0. - B R 109k

e ‘_ww- - — e a— YD
| mom

Wavelet Spectrum
Neogene (Time)

O 00 N N B WY - O

S ® 9 & 9 B ® o = o
Millions of Years BP

[
(=]



Junggar Basin, Triassic- Jurassic: 60° N




Triassic-Jurassic (60° N)
Junggar Basin (China)
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4) The Geological Orrery Program




Newark & Hartford basins 1/ (g4- g3) =1.7 Ma
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NBCP & Greenland (low latitude — high latitude pair)
Plus CPCP 1I

Proof
of Concept




Recovering Triassic-Jurassic Eccentricity (g4-g3)and Obliquity (s4-s3)
With Paired Triassic-Jurassic Low- and High-Latitude Sites
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State of the High-Resolution 201.6
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The Geological Orrery will give us

* Continuous record through deep time over
hundreds of millions of years

Resolvable orbital parameters at appropriate
time scales, including precession and obliquity

modulators (g,-g; and s,-s;) from low and high
latitudes.

So that both the drift in secular frequencies and
the major transitions 1n resonances can be

recognized




Happy Birthday
(+1 day) Jacques!




