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Paleoredox Stages
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Biomarker Geochemistry

]

COLORADOC

= Eagleford Shale
= Canon City Embayment
= Powder River Basin

o Piceance Basin

Plankton
and Algae

Uncommon

ﬁ. Deltaic
Terrigenous

Open Marine

Shallow )
Marine or Tertiary

Coastal Coals

C,,R%

C,,R%

Steranes 65 ¢ Gg¢ Gy
A Algaec Shallow Marine/Coastall

Sterane C29H52

Steranesfiriterpanes X
A PiceanceBasin stronger benthic conditions than C ¢ Triyclic

A PRB not resolved on GC
C30 Sterane Index

Tetracyclic
Terpane

A More algal contribution in CCE th&mceance

MINES
10 H
n-alkanes |
.y . . /C“?// H
A Concentrate along nGto nC4indicating marine algaeq” )
2 A nCy+ present as terrestrial influence N-alkane CljMethane
g1
i n-alkanes vs. isoprenoidSY Y > Yol Y Yo
C20H42 C19H40
A Pristane and phytane not always the most reliable proxy
A Niobrara is type 1/l
0.1 . . .
0.1 1 10 A CCE samples higher biodegradation
Phytane/nC18
= Austin Chalk CzsR%




Biomarker Geochemistry

8!

COLORADO SCHOOL OF

MINES

Dinosteranes
A Dinosterandndex- CCE v¥iceance

OlH

H
A Hypersalinity

H
A Terrestrial input 4
H  Gleanane
Ga/H H
H

C30H525ammacerane

A PRB more anoxic than CCE Bickance

H
Mo/H H
A Hypersalinity I130H52

Moretane

A Austin Chalk more hypersaline than CCERigdance

SteranesHopanes
A Eukaryotic vs. prokaryotic input
A Maturity increases the ratioRjceanc [K\KSFIH?T
A CCE mix of algae and bacteria " caoHs2

Hopane

OlH 0.53
Ga/H 0.37

Q

. OUH39 |
= 3/ MoH164 =

Modified from
Blakey, 2014




MINES
MUDTOC

O
COLORADOC

Ol (mg/g)
300

150

5000

HI (mg/g)

Mo/TOC
100 20 400 250

5

TOC (wt. %)

0

° JO..'.OQQQ’ “ o .
tanh, il VL
. o 88 ,
v
® e o0 .. e

5500) [ N R N N T I | L L L L L L L L L L 1 L L L L L L L L L L 1 [ L L L L L L L L L 1

'Y °
’ [ ) o0 ".
o® onoooooo o 0 ® o @ (4
° o © oo‘f*‘b"‘f oo’ °.
o0 oo o8 e% "o [y o
° Q %
2 g 2 8 2 g 2
n b b o & & ]
= = = = = = T L=
g (8 g1 F1 3 |5 5523
] = o = o = |2=83
< < o0 -2} (8] Q (=) ] Q

I | I I I

L[ Hl: i LT

RAZOR 22514H

d3aW3IN T1IH AMOWNS BF | §

haron f« =
pringsk -

I n

STeYS
a1y NOILYIWHO4 YHVYHIOIN

Organic Matter Composition Change

5900




COLORADOC

Organic Matter Composition Change n

RAZOR 22514H

5900

Carbon
Isotopes .
s°C_ (%)  Pristane/Phytane Pr/nC17 Ph/nC18 TAR
-1 0 Ca1 2 3 1.0 1.5 2.0 0.20 0.40 0.60 0.80 0.40 0.60 0.80 0 0.5
5500
g ir; Sharon ._-:_
;_-_’ ﬁsprmgs ; 5550 L] L ] [ ]
A Chalk By . .
e, ° °
= 5600 e, P °
O| A Marl 2t . A o < °° o
'E % . i.'
S| 2 B Chalk 55s, £
S o
8 — " o >
< :I :“: ... ¢ (] * e . {
c| I B Marl 7% 3 o * ] °® ®e
< p ‘,". . ° ° L N
% é . .f..- 2 * > * . L * ¢ °
% = 5750 ‘S’ ’ . L . =
wn 3
C Chalk et ™
: OAE IlI
5800 . '_'g e °* ®e % .:
C Marl . o' % Pid s
L] . . . L
,
s ‘e . . . .
DMarl & 3 .
Hay Fort Hays .;,' : * ¢ *
~ Codell ] . .

MINES
MUDTOC

Pr/Phindicate oxygen
depletion

PrPhnot a reliable
indicator

OM composition change

More algae influence




Nutrient Recycling in Denver Basin
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