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Objective
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• To characterize the Graneros Shale in Wattenberg Field of the 
Denver-Julesburg Basin.

Significance:
• The Graneros is a key source rock of the DJ Basin.
• Elemental data provides insight on anoxia conditions, sediment 

input, and more.
• Understand the source potential and if any areas of the 

Graneros could be a target.
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Stratigraphic Setting
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Drake et al, 2014; modified from Higley and Cox, 2007



Petroleum System
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Graneros Shale



Cores
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• Coland State 5-16, SWNW sec 16-3N-66W, Weld Co., CO
• Adler 16-33, SESE sec 33-3N-68W, Weld Co. CO
• Howard 16-29, SESE sec 29-1N-67W, Weld Co., CO
• Box Elder Farms 6-32 ; SWSE sec-3S-65W, Adams Co., CO



Well Locations
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Well Locations
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Fractures in the Core
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• Fracture surfaces were observed in the cores.
– Polished, slickenlines.

• Two dominant groups: horizonal dip and 30-45 degrees dip.
• 55 surfaces recorded in the Coland State core.

– Vertical, calcite filled fracture.

• 4 surfaces recorded in the Adler core.
– One vertical, calcite filled fracture.

• 1 surface in the Howard core.
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Coland State
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Core Overview – Adler
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• Core did not contain the X-bentonite.
• Foraminifera sand at top of core.
• Trace fossils:

– Inoceramid shells.
– Ammonites

• Fish scales and bones.
• 10 ash layers in the core.

– Grey to green to brownish.

• Pyrite nodules, disseminated.



Adler – Detrital Indicators

15

K ZrSi/Ti Si/AlSi/Zr CaTi Al SiK ZrSi/Al CaTi Al SiSi/TiSi/Zr K ZrSi/Al CaTi Al Si



Adler – Detrital Indicators
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Adler – Detrital Indicators
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Adler – Detrital Indicators
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Adler – Redox Sensitive Trace Elements
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Pyrite cemented

V U Mo
0.00513%



Adler – Organophillic Trace Elements
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Zn Ni Cu



Adler – Euxinia Proxies
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Se Fe/Al S Mo



Core Overview – Coland State 
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• Started measurements at the X-bentonite.
• Foraminifera sand at the top.
• Trace fossils:

– Inoceramid shells
– Ammonites 

• Fish scales and bones on bedding planes.
• Pyrite throughout in the form of nodules and 

disseminated pyrite.
• Ash layers

– 7715.25’, 7739.25’, 7783.5’
• The Thatcher Limestone is present.

– 7750’
Inoceramid shell
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Thatcher Limestone Member



Coland State – Detrital Indicators
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Si/Zr ZrSi/Ti TiSi/Al AlK Si Ca



Coland State – Detrital Indicators
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Si/Zr ZrSi/Ti TiSi/Al AlK Si Ca
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Coland State – Redox Sensitive Trace Elements
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V U Mo



Coland State – Organophillic Trace Elements
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Zn Ni Cu



Coland State – Euxinia Proxies
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Se Fe/Al S Mo



Howard - Overview
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• Starts at the X bentonite.
• Mixed foraminifera sand at the top.
• Fossils:

– Inoceramid shell
– Ammonites

• Fish scales and bones on bedding 
plane.

• Pyrite nodules and disseminated 
pyrite throughout.

1cm

Pyrite replaced ammonite.



Howard – Detrital Indicators
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Si/Zr Si/Ti Si/Al Zr Ti AlK Si Ca
X Bent

Foram Sand

Inoceramid



Howard – Redox Sensitive Trace Elements
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UV Mo



Howard – Organophillic Trace Elements
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Zn Ni Cu



Howard – Euxinia Proxies
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Se Fe/Al S Mo



Conclusions
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• The Graneros Shale is 
dominated by detrital sediment.

• Organophillic elements don’t 
impact TOC that much.

• The Graneros was deposited in 
a oxygen-depleted and a more 
reduced environment.

1 cm

Ammonites in the Coland State



Future Work
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• Detailed core description.
• Build mineral models for each core.

– Incorporate XRD.

• Incorporate source rock analysis.
– Already have data.

• Ion milling.
• FE-SEM imaging.
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