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Milankovitch Cycles

Image source:http://www.skepticalscience.com

Image credit: NASA Earth Observatory 

TODAY: Obliquity

PALEOCENE: Eccentricity modulated precession 



Sedimentation
Cycles
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Bartington Instruments MS2k Surface Scanning Sensor
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CONTROL SAMPLE 



● Batenburg et al. 2014

● Ellwood et. al 2008 

Past findings of Milankovitch cycles in Zumaia

Image source: Ellwood et. al 

K-T boundary 



Milankovitch cycles
(precession and eccentricity)

“LARGE”

Sediment transport
stochastic processes

(storms, avulsion, turbidites)

“small”

magnetic susceptibility



Zumaia Guyot



Error Bar



MS  independent of facies



Milankovitch cycles 
don’t appear in fast 
Fourier transform
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Remove Turbidites
Turbidite



Milankovitch cycles 
don’t appear in fast 
Fourier transform

turbidites included

turbidites removed

similar cycles



Calculated period in using an average sedimentation rate
2.2687 cm/kyr





What is tuning? Increasing sedimentation rate 

Tuned 



Tune to 18K (~21K)



Tune to 18K (~21K)





Results

Calculated period in using an average sedimentation rate
2.2687 cm/kyr

Periods calculated in kiloyears using an average sedimentation rate of 
2.687 cm/kyr 



Key Points
1. Failed 2 tests of Milankovitch theory

a. Milankovitch cycles could be present… but many others 

present as well

b. Tuning to a supposed Milankovitch cycle does not 

increase variance reduction 

2. What is the explanation?

a. Noise swamps signal

b. Milankovitch cycles do not exist in this time

3. NOT what most other studies have shown
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Key Points
1. Failed 2 tests of Milankovitch theory

a. Milankovitch cycles could be some of the many 

significant cycles 

b. Tuning to a supposed Milankovitch cycle does not 

increase variance reduction 

2. What is the explanation?

a. Noise swamps signal

b. Milankovitch cycles do not affect sedimentation

3. NOT what other studies have shown



Perhaps in a greenhouse world…
climate is not as affected by Milankovitch cycles



Thank you.

Image credit: Amanda WIlkins 



APPENDIX



Ellwood et. al 2008
● Location: 8.91 centered around boundary 

● Methods:

○ Tested every 5 cm 

○ Tested with susceptibility bridge 

○ Create varying sedimentation rate 

● Results:

○ Obliquity more in danian than saladian 

○ Eccentricity  more in salandian than danian 

○ Precession in upper danian 

○Image provided by Ellwood et. al 



Batenburg et al. 2014
● Location:140 meters before K-PG Boundary 

● Methods: 

○ Eight samples per couplet 

○ Average 8cm between each sample 

○ All samples measured twice and alternated with blanks 

○ band-pass filter centered at 405 kyr 

● Results: Main periodicities of 415, 409, 23.6, 22.3, 

17.9 kyr 

● Conclusion: Eccentricity modulated precession  405 

kyr 

Magnetic susceptibility 

Image provided by Batenburg et. al 



Diamagnetic, Para/Ferromagnetic and Field Direction


