




Why the Cretaceous Timescale in con3nental sequences in northeast 
China and eastern Inner Mongolia? 

1.  Early Cretaceous 3mescale is poorly constrained because more than  ½  (Ap3an‐Albian) is in 
the Cretaceous normal superchron. 

2.  Early Cretaceous is well beyond reliability of numerical solu3ons of the planets and 
geological records provide constraints on fundamental frequencies it if we have high la3tude 
records paired with low la3tude ones with the long eccentricity cycles.  

3.  Northeast China and eastern Inner Mongolia sequences preserve Early Cretaceous lacustrine 
strata oJen with datable ashes which we can expect to yield an record of rela3vely local 
climate forcing with an orbital chronology including strong obliquity as well as precession 
from the high la3tudes. Perfect counterpoint to low la3tude petroliferous Ap3an‐Albian 
cyclical lacustrine strata or Brazil that would be expected to have excellent orbital chronology 
(but lack datable ashes). 

4.  Early Cretaceous of northeast China and eastern Inner Mongolia have unsurpassed record of 
life but lack good 3mescale or mechanisms for high‐resolu3on correla3on that can be 
provided by an orbital chronology. 

5.  Early Cretaceous of northeast China and eastern Inner Mongolia have significant petroleum 
source rocks and a well developed orbital 3mescale can help understand mechanisms of 
source rock development. 



Establishing the Cretaceous orbital Timescale in Con3nental 
Sequences  

1: Obtain long records of lacustrine environmental change. 

2. Produce Fourier , evolu3ve Fourier, and Wavelet spectra of records in the depth 
domain (thickness, without age model). Examine for linkages between mul3ple 
frequencies spanning 3 orders of magnitude that are the fingerprint of orbital 
forcing. 

3. Develop age‐model for sequence by tuning or direct da3ng by ashes or lava 
flows. 

4. Examine spectral proper3es of tuned record. Tuning to one frequency must tune 
the others in an orbital record and must agree with radioisotopic constraints. 

5. Iden3fy long period eccentricity cycles  at the 100,000 to 2,000,000 year level 
and their phase rela3onships for correla3ons laterally. 

6. Build very long composite record and 3mescale by correla3ng sec3ons in 
different basins. 



Example 1: 
Triassic‐Jurassic Newark Supergroup 

in Eastern North America 

(Paul Olsen & Dennis Kent: 1995‐2010) 





Late Triassic, Lockatong Formation, Eureka, PA
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Examples of Cores

Depth Ranks





MTM Power Spectrum of Depth Ranks























Example 2: 
Qingshankou Forma3on 

Late Cretaceous of the Songliao Basin, 
Northeast China 

(Huaichun Wu et al.: 2009) 



CHENGSHANG WANG 
& YONGJIAN HUANG, 
2009 









Wu et al.
2009

Proposed



What would we get?
1.  Major progress towards timescale for Early Cretaceous.
2.  Timescale for oil shales in China
3.  Timescale for Early Cretaceous biota
4.  Eventually correlation with Brazilian petroliferous lacustrine 

deposits and understanding of source rock evolution.
5.  Progress towards constraints on possible numerical solutions for 

Solar System behavior and its chaotic behavior beyond 
Cenozoic.

6.  Progress towards insolation target curves for any arbitrary time 
that can be the basis for a Phanerozoic time scale with a < 20 ky 
stratigraphic precision and accuracy.

7.  Possible improvements in precision of 104 to 1010) in celestial 
mechanical measurements (Laskar, 2008).



Publication Venues?
1.  Nature / Science.
2.  PNAS (Olsen is member of US National Academy of Science).
3.  Science in China.
4.  Earth and Plantary Science Letters.
5.  Icarus.
6.  Journal of Geophysical research.
7.  Philosophical Transactions of the Royal Society of London.
8.  Palaeogeography, Palaeoclimatology, and Palaeoecology.


