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

1.

Early Cretaceous timescale is poorly constrained because more than % (Aptian-Albian) is in
the Cretaceous normal superchron.

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

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

Early Cretaceous of northeast China and eastern Inner Mongolia have unsurpassed record of
life but lack good timescale or mechanisms for high-resolution correlation that can be
provided by an orbital chronology.

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



Establishing the Cretaceous orbital Timescale in Continental
Sequences

1: Obtain long records of lacustrine environmental change.

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

3. Develop age-model for sequence by tuning or direct dating by ashes or lava
flows.

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

5. Identify long period eccentricity cycles at the 100,000 to 2,000,000 year level
and their phase relationships for correlations laterally.

6. Build very long composite record and timescale by correlating sections in
different basins.



Example 1:
Triassic-Jurassic Newark Supergroup
in Eastern North America

(Paul Olsen & Dennis Kent: 1995-2010)
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Late Triassic, Lockatong Formation, Eureka, PA
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Tuning to the 405 ky cycle

DEPTH RANK COLOR

shallow deep red black 405Ky CYCLE ~ AGE (Ma)
meters O 1 2 3 4 5 0 ! 23 m
09 N E 00— 202
< ]l =
3 - 203
‘_(st b— L 204
7 - 205
ﬁ’ L 206
S- 12 - 207
1000 - § | i [ [
= 17 - 209
% L 210
21
%% - 211
g % - 212
= 213
3 - 214
2000 1 i 215
32 - 216
Ez L 217
——— 3 - 218
gé 219
44 L 1220
3000 - —_— i ==
— 49 - 222
— gé L 223
3% - 224
Base Lockatong §§ - 225
— % - 226
Base Raven Rock of Stockton - 227
4000 - § - 228
- 229
- 230
- 231
- | 232
................................ - 233
Base Stockton in Core Base Stockton in Core L 234

5000 - -



Rock Section Wavelet Spectrum Wavelet Spectrum
Newark Basin Late Triassic (Depth) Late Triassic (Time)
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Wavelet Spectrum
Neogene (Time)

Wavelet Spectrum
Late Triass1c (Time)

d € S18aX JO SUOI[IIN
v - B RN

20

dg SIBaX JO SUOI[IN
ol o AO-. v, O > X & O @ — 2 3 4 i O -~ o0 & O - o
o O o O O O O = = — = = = = N NN A
[of IR o BEREN o IR o B o I o BN o BN S N o B o | 2 2 2 (o NN o RENEN o HENNN o NENEN o IR o BN o BENNN o |

0z
> >
= 4
S A% 601 . | . tscr B
o % g o B _, .n
2 : 95t O
= A sor _
L o 2 f qeis
—_ N pzo1
L Ll L svoz
Kw S = TRy ey (T B e e e | L Ll 6901

1000 2000 3000 4000 5000 88 38 8000 9000 10000 11000
Depth (1t)



MEMBERS
FORMATIONS

LITHOLOGY
(DEPTH)

LITHOLOGY
(TIME)

PALEO-

LATITUDE
N

PALYNO-
FLORAL GEOLOGIC

MAGNETIC
LVA" 70ONES AGE

POLARITY

CYCLE
NUMBER CGPTS

HARTFORD

NEWARK

0_S 10 15 20 25 30
| R B

Ma

Stony Brook 2000 . 27 SINEMURIAN
" 7000 ) -5 H26 Z | COROLLINA 2
Mittinegue g oo -4 Hz = TOROSUS =3 200
I e = " -2 - o -
PORTLAND | BOONTON Souts Hadley Falls £ — 5600 I S ?{ a COROLLINA HETTANGIAN Lz!: 5
Pa c = 0 E24 = - msE
Park River — = | MEYERIANIA —2014
HAMPDEN HOOK MT ~Smiths Ferry I . °
L BASALT . A~ BASALT —_— E23 . I 202
R ™)
Illl-.kr.llN TOWACO =2  S— 22 : - -
6 — o <@ fz
PREAKNESS 7 =
PRI — m— 2= =
. —1A
FELT =< a
I 3 B%
ORANG B ¥ E— E20 R z 2 i 205
BASA /i Tap 0 — 1 = e 2
Pl e @ 3 — = m S
e 3 3 — v.v Z o= -
ss > £} EI19 M = =
RR . = 13 I— = =}
= I = —
== S v a— EI8 )
. 18 — < =~
u — — b
‘ ‘ E17 . 5 - T~ -
=z| |Y ] [SX&) '
= 7 o < = g
3= — — == = 210
= ) w
—‘ o 24 o 2 -
im| 35 El6 =2 5_1 =
26 S m
3 1000 = 37 o~ @
NEW B T S— =a
HAVEN PASSAIC Z B ElS = ~
2 30 S = =
- 2 1 o= = w
2 =] -
il = |z |2
—_— - <£ ~
34 El4
L ! = | & 215
= 6 o o
l 7 = £k
P 38 i
§ 39
s 4 EI3
P 2000 —— 4
I b= EI12
? a 46 -
z y Ell L . : 220
‘ £ ) = 22 o=
e 5 ) == =
— - e f— <o
EI0 = < .
l l 2 ) Oz -
| 4 . = o =
55 = =
= E9 <o f —_
- 3000 56 -
LOCKATONG =1 | 57
g 58 8
= r 59
2 ‘ 60 ES 225
ajn -
|
|
- ?
] ‘ E7r
| | E7n N
P > - ~
e . o
CUTALOSSA g E7n - A .
| £ a z= = . S
STOCKTON = 1000 E6 o~ — — << 3
5 - —
=| 55 3 | 2 230
PRALLSVILLE - ol e - )
PRALLSVILLE . ES = Y= =) i
b - == l
- 14000 E4 A o o < E
- L3 - 3
- E2 =
SOLEBURY - El -




Cycles vs. Ages
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Example 2:
Qingshankou Formation
Late Cretaceous of the Songliao Basin,
Northeast China

(Huaichun Wu et al.: 2009)
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What would we get?

. Major progress towards timescale for Early Cretaceous.

. Timescale for oil shales in China

. Timescale for Early Cretaceous biota

. Eventually correlation with Brazilian petroliferous lacustrine
deposits and understanding of source rock evolution.

. Progress towards constraints on possible numerical solutions for
Solar System behavior and its chaotic behavior beyond
Cenozoic.

. 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.

. Possible improvements in precision of 10* to 10'°) in celestial
mechanical measurements (Laskar, 2008).




Publication Venues?

. Nature / Science.
. PNAS (Olsen 1s member of US National Academy of Science).

. Science in China.

. Earth and Plantary Science Letters.
Icarus.

Journal of Geophysical research.

. Philosophical Transactions of the Royal Society of London.
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. Palaeogeography, Palaecoclimatology, and Palacoecology.




