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Scotese, 2014
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Paleoredox Stages
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Paleoredox Conditions During OAE Il

COLORADO

MINES

MUDTOC
RAZOR 25-2514H Mo/Al V+Cr/Al V/Al Fe/Al
0 50 100 O 0.05 01 0 0.02 0.04 0
" 5500
= % Sharon |« —
& W|Springs =]
= 5550 oo, ;
LT S i
L] o’ 2 L ]
5600 3 : !
.‘ﬂ"d’ '.I '
= Bl
z |
® ey e
|<T: 5650 N ,,..'.F—‘ i
§ » ‘1 L] '
S - :
L B Marl 5700 (&' .
<C
(a .
=
e 5750 : 2
O C Chalk S .
= YA i
5800 - '
C Marl 1. i
NG :
D Chalk & 2830
Fort Hays
==X odell

5900




OAE Il Subdivision e

NES

MUDTOC
RAZOR 25-2514H Mo/Al V+Cr/Al V/Al
0 50 100 O 0.05 0.1 0 0.02 0.04 0
5500
% % Sharon |« —
awn Springs%
= 5550

A Chalk

AMarl 5600

a8 Chak

C Chalk

NIOBRARA FORMATION
SMOKY HILL MEMBER

5800
C Marl

D Chalk &
Fort Hays




OAE Ill Subdivision O

MUDTOC
RAZOR 25-2514H Carbon
Isotopes
s5C_ (%) ~MOo/Al  V+Cr/Al  V/AI V/V+Ni Fe/Al
0 1 2 30 50 1000 0.04 008 0 0.02 0.04 0 0.5 10 2 4
YT e g ST ——— DL
T T 11 Y
v B Mar ‘ -
s I 7 ; i’
e o ...".”
_I_I_ﬁ' ﬁ' h'l'l CChalk | ° 0 ff &{ OAE llic
e ——t 5780{ " 2 '.“' .
e A | % P AL, §IFe/AI>0.5
N — — ] e : |?"s : . =% .
— R X, . X, OAE llib
G " B g g OAE llla
il e - '.'?B. ._.._'&.; R
— ' D Chalk r " | <~




OAE Il in the WIS

NES
MUDTOC

a
S
Qo
&
[c
=
=
v
.
=

(ft)

- 350
=1 325

-=% 300

275

250

225

200

175

150

(Wehner, 2017)
Hot Springs
Austin Chalk
Mo (ppm)

0 10 20 30
e

et tT Nl
A =

5 e

o
%

.

=F
9_
gr
=k
=
St
.
<
o
<<
o
[aa )=
or
ZC

(Nelson, 2019)
Greer 34-1
San Juan Basin
Mo (ppm)

(ft) 0 20 40 60 80

2900

(Tessin, 2016)
USGS Portland #1

Canon City Embayment

Usa e et fet e
!
! !I ’('i'!'!’P)

[
i1

NIOBRARA FORMATION

50

100

300

Mo (ppm)

(ftyo 50
0

Fr—————

. n‘i’. s
it i

“-1!ﬁp.

.
L

NIOBRARA FORMATION

Razor 25-2514H

Denver Basin

Mo (ppm)
100 200

z
=]
5
=
=
5]
Ll
<
=4
<
o
@ £
S
=

Ponderosa 44-17 &

Buffalo 14FH

Powder River Basin

(ft)
11750

11800

12000

Composite

Mo (ppm)

0 40 80 120

Sanazaaaszassssl

Canadian Section

(ft)
1380

MILK RIVER FORMATION
T

1430

1480

NIOBRARA FORMATION

1530

1580

1630

1680
‘1730
1780
1830

1880

(Tessin, 2016)
16-4-22-15W4

Mo (ppm)
0 20 40

11




Organic Matter Composition Change
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Organic Matter Composition Change
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Nature of Nutrient Recycling
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Water Column Stratification and O
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Paleoclimate — Dry vs. Wet/Humid e
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Hydrographic Nature of WIS
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Nature of Nutrient Recycling e
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Conclusions O
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. _ MUDTOC
OAE Il is better accentuated in WIS

Stable carbon isotopes used for correlation show a possible global event — anoxia needs to be studied in high-resolution
Oxidizing conditions prevalent before OAE Ill in WIS

WIS becomes oxygen depleted during OAE Il — Oxic to Euxinic — At least three (3) distinct anoxic stages

Mo trend correlate across WIS but with varying intensities

OM composition changes during OAE Ill, more algal OM contribution is observed based on SRA parameters and biomarkers
Nutrients (P and Cd) are recycled leading to productivity

Cu and Ni limited at the onset of OAE Il but recovered during C Marl deposition

Water column stratification and deep-water mass restriction were established

Dry vs. humid/wet climate can be resolved based on K, Mg, Si, and Ti — Onset of OAE Ill fluvial systems are rebalancing

OAE Il in WIS a result of sustained productivity following WIS deepening



Suggested Future Work

Higher resolution data
— Continuous XRF
— Stable isotopes
Trace metal, S, and P isotopes to better understand nutrient recycling
— Mo, S, P, Cd, Zn
Biostratigraphic studies
— Age constraint

— Basin restriction

Sr isotopes for continental weathering rates

CCCCCC
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Geochemistry of OAE Il
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Organic Matter Composition Change
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Ocean Anoxic Events

oooooooo

27



Paleoproductivity - Barium
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Ocean Anoxic Event ll|
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Redox Stages
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General Elemental Chemostratigraphic
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