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The age of the Niobrara Formation is
Coniacian, Santonian, and Campanian of
the Late Cretaceous (81-89 mya)



Western Interior Seaway O

Western Interior Seaway during
the Coniacian-Santonian time of
the Late Cretaceous.

During this time nutrient rich
cold-water from the north and
warm-water from the south mixed
together and created a pristine
environment for algae to grow.
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Niobrara Production
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In Redtail Field the Niobrara Formation is
at a depth of -700-1,250ft subsea.

266 wells used

Three wells shown in red have core that
fully includes the B1 and B2 intervals and
are: Razor 25-2514H, Horsetail 19N-1924M,
and Cottonwood 08E-0504.

Two wells shown in purple have core that
partially includes the study interval and
they are: Razor 26J-2633L and Wildhorse
16-13L.

These well cores were provided by Whiting
Petroleum.
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B1 Chalk has a variable thickness in the field ranging from 20-35 ft.

The dark blue spot is the location of the Razor 26J-2633L well. The thickness of the other interval
seem appropriate and my current theory is that there is a fault that thinned the Nio B1.
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Niobrara B2 has a variable thickness in the field ranging from 24-43 ft.
B1 thin is compensated by thicker B2.
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Razor 25-2514H Core Photos .
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Razor 25-2514H Core Photos °
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Razor 25-2514H Core Photos
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Razor 25-2514H Core Photos
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Inoceramids are found in nearshore sandstones to
deep sea shales. Most dominant to exclusive macro
fossil found in facies associated with oxygen deficient
benthic conditions.

Since they had a large gill area, they could survive in
oxygen deficient waters.

Have been used to suggest nonanalog bathyal
conditions during the Late Cretaceous greenhouse

climate. (Berrocoso, et al., 2008)
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Hydrogen Index (HI, mg HC/g TOC)
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Maturity Plot

1000 1000 .
Immature | Mature » Postmature Immature | Mature ———i» Postmature
Typell Type |
700 Oil Prone\ oil 700 Qil Prone\ O'!
Window @ Niobrara B Interval Window
a0 @ Niobrara C Interval 00
Condensate Condensate
700 -Wet Gas 700 -Wet Gas
T " Window Type i Window
ype
S QOil Prone RaZOr 25'25 14H g Oil Prone
2 600 = 600
T >
E -~
i 500 % 500
H 5 B
g 400 g ” T -1
* Type -1l ype lI-
Oil Prone B2 oil Prone\q @
500 @ 300 81
200 Type llI 200 Type llI
Gas Prone Gas Prone\
. Bl Dry Gas - \ Dry Gas
Window Window
Inert ner
0
0
400 420 440 460 480 500 400 420 440 460 480 500
Tmax (°C) Tmax (°C)

Solvent Extraction No Extraction



Niobrara Mineralogy
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XRF analysis of the B Interval shows the clay
mineralogy.

Majority of the measurements indicate a
montmorillonite with some kaolinite.
(Template from Schlumberger, 1985)

Further analysis using XRD will aid in supporting this
conclusion.



Razor 25-2514H Detrital and Carbonate Indicators O
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Elements vs Depth

Ca and Si vs Depth
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Razor 25-2514H Elemental Cross Plots
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Razor 25-2514H Redox Trace Elements
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Trace Elements
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Trace Elements
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Positive correlation between
Cu, Ni, and Zn with S indicate
authigenic enrichment. Cross
plots of these elements vs. TOC
need to be created to interpret
if the authigenic enrichment
took place via organic
productivity and preservation
via anoxic processes. | Need
more pyrolysis data for the
study interval.

(Tribovillard et al., 2006)



Future Work

Split up the Niobrara B1 and Niobrara B2 in Razor 25-25 XRF
data. Really need to have this, need to know the elemental
data, don’t want to drill the top B1 zone, want to drill were is
more carbonate.

Why does the B1 have a larger detrital component?
XRF on other cores

Core descriptions, facies distribution, mineralogy, X-ray
Diffraction (XRD), Field Emission Scanning Electron Microscope
(FE-SEM), source rock analysis, and petrophysical analysis.
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