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Depositional Environments
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Cambrian North America

Regional Correlation from Well Logs

Preliminary Conclusions and Ongoing Work
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Thickness and Structure on top of the Mount Simon Sandstone in the Illinois Basin. Red circles 
indicate location of wells with Mount Simon core that are described in this poster. (Modi�ed from 
Midwest Geological Sequestration Consortium, 2005)

Contours show elevation (msl) 
of structural top of Mt. Simon 
sandstone. 1,000 ft. contour intervals

Wells with Mt. Simon core

A large and deep saline reservoir, the Cambrian Mount Simon Formation has recently been targeted by
researchers as a potential reservoir for industrial scale CO2 sequestration.  Limited geological studies of 
the Mount Simon Formation exist, however, and those that do exist lack the resolution to accurately 
characterize the Mount Simon as a basin-scale reservoir. This project aims to improve our understanding 
of the Mount Simon Formation as a reservoir through facies analysis of new and pre-existing core and 
well log data basin-wide scale in order to pruduce a basinscale depositional model. Sauk Transgression

Paleogeographic reconstructions showing the 
rise in eustatic sea level from the A) Middle 
Cambrian to the B) Late Cambrian. (Blakey, 2005)
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Background

Problem and Objective

The injection of CO2 into geologic reservoirs has become a area of increasing interest as a means 
of not only removing CO2 from the atmosphere and sequestering it in the subsurface over 
geologic time, but also as a enhanced recovery method for mature hydrocarbon �elds.  
Reservoirs that have been shown to have potential for storing CO2 over geologic time periods 
include mature/abandoned oil and gas �elds, coal beds, and saline aquifers. In the Illinois basin, 
the focus of this project, the reservoir with the potential to sequester the greatest amount of 
carbon is the saline reservoir of the Mount Simon Formation (Midwest Geological Sequestration 
Consortium, 2005). The Mount Simon Formation is an Upper Cambrian sandstone that 
unconformably overlies the Precambrian basement and is capped on top by the dolomites and 
muds of the Eau Claire Formation. The Mount Simon Formation ranges from under 300 feet thick in 
southern Illinois Basin to its maximum thickness of over 2000 ft in the northern part of the basin.  
It is dominantly a �ne to very coarse, poorly sorted, quartz sand with thin interbedded muds. In 
some areas, the Mount Simon contains a basal arkosic sandstone (Indiana State Geological Survey 
Bulletin 57, 1978).  Structurally, the Mount Simon is at its lowest elevation where it its thinnest, 
in the southern part of the basin, and at its highest at is thickest, in the northern part of the basin.
Previous sedimentologic studies on the Mount Simon Formation are limited and focused on areas
outside of the Illinois Basin (Driese, 1981) or localized at gas storage facilities (Morse, 2005). In 
west-central Wisconsin, the Mount Simon has been described as containing a tidal dominated 
nearshore, tidal �at, and braided �uvial system (Driese, 1981).  In central Illinois, the Mount Simon
at the Manlove gas storage �eld has been described as a tidal barrier bar complex (Morse, 2005).
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Facies 4 - Muddy Tidal

• Heavily bioturbated interbedded sandstone and silty shale
• Flaser bedded sandstones
• Dessication cracks in plane view
• Mud-dominated interval is the Mount Simon “B Cap”

Facies 5 - 
Transitional
Tidal - Eolian

• Flaser bedded 
  sandstones and 
  interbedded sand 
  and shale
• Beds of well sorted 
  sandstone with 
  bimodal, steeply 
  dipping cross bedding
• Gradational with 
  facies above and
  below

Facies 6 - Eolian

• Well sorted medium to very coarse grained 
  sandstone
• Steeply dipping, bimodally sorted cross bedding, 
  massive bedding
• Silty shale interbed deposits, some interbedded
  with thin, possibly rippled sands
• Thin Wadi deposits (poorly sorted, medium to 
  granular size grains, mud rip ups)
• Lower section has very thin mud drapes, potentially 
  due to wet eolian processes
• Faceted and potentially frosted granules
• High birefringence, elongate, threadlike material 
   in interdune deposit, potential biogentic structure?
 

Facies 1 - Sandy Tidal

Facies 2 - Mixed Fluvial - 
Eolian - Tidal

• Complete lack of bioturbation
• Gradational with facies above
  and below

Tidal
• Flaser bedded units, mud 
  drapes

Fluvial
• Cross bedded, normally 
  graded sandstone beds
• Medium to coarse grained,
  moderately to very well 
  sorted

Eolian
• Medium to very coarse
  grained sandstone, well 
  sorted
• Steeply dipping cross beds, 
  normally graded to bimodal

Facies 3 - Braided Fluvial

• Dominantly corse to granular 
  quartz sandstone with quartz 
  pebble conglomerates. 
• Poor to well sorted
• Shallowly dipping cross beds 
  and horizontal bedding
• Sparse mud rip up clasts
• Maximum particle size 4 cm
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Stevenson, 2100 ft. 2X mag. XP

• Lower section finer grained, well sorted, with shallow cross beds
• Unit has heavy red to purple staining, reaction fronts

Jasper, 3658 ft. 2X mag. XP’

Eolian Dune FieldBroad, Braided Fluvial System

Interdune
Deposits

Braid-Top
Eolian Dunes

The Lower to Middle Mount Simon Formation
was deposited by broad, braided �uvial systems
interacting with eolian dune �elds. Cambrian 
braided �uvial systems are characterized by 
broad, shallow braid plains with potential for 
eoilan dune formation atop the braid bars. 
Presence of eolian system may be due to the 
presence of a paleo-high on the Precambrian 
basement.

Later Upper Cambrian

Upper Cambrian

Eolian Dune FieldBroad, Braided Fluvial System

Bioturbated
Tidal Flat

Shallow
Cratonic Sea

Tidal-Influnced
Braid Delta

Rising sea level �oods the mouth of the braided 
system, producing a tidally-in�uenced braid delta.  
Sand supplied by the braided system can be 
reworked to form tidal bars. Flooding of the eolian 
dune �elds produced bioturbated tidal �ats with 
dessication cracksin the interdune areas and 
reworked the margin into a tidal-nearshore system.
Increasing sea level eventually leads to the 
deposition of the Eau Claire Formation mudstones 
and dolomites. 

Generalized cross sections and stratigraphic column showing the Early Paleozoic 
stratigraphy of Indiana and the Illinois Basin (from Becker, et. al. 1978)

Key to Stratigraphic Columns

Dessication cracks
Burrow structure
Brachiopod

Crossbedded
sandstone with 
conglomerate lags

Crossbedded 
sandstone

Crossbedded
sandstone (bimodal
grainsize common)

Bedded
sandstone

Massive
sandstone

Massive
Conglomerate

Sandstone with 
mud drapes

Interbedded
sandstone and
shale

Shale

A A’ B B’

• Heavally bioturbated sandstone
  with mud drapes
• Vertical Burrows
• Herringbone cross stratification
• Potential glauconite 
• Thin interbedded mud layers
• Fine to coarse grain, moderately
  to well sorted sandstones

Well log characteristics of the two wells from which a complete core was analyzed were used to constrain the potential extent and 
continuity of facies across the basin.  Two lines were chosen, based on available data - a west to east line (A-A’) and a north to south line 
(B-B’, see map tp right). Stratigraphic cross sections are shown, �attened on top on the Mount Simon. Structural sections are shown as 
insets.  This correlation is limited, however, bye the lack of  available well log data for the entire length of the Stephenson well.  The “B Cap”
is a thin silty-shale layer located in northwest Indiana and northeasten Illinois (Becker, 1978). Potential eolian facies were correlated across 
the basin using type characteristics from the eolian facies of the Jasper well and type eolian sections from Bett, et. al. 1985.

“B Cap”Stephenson Jasper Jasper

Potential 
Eolian Facies

• Six depositional facies have been identifed and described in the  Mount Simon Formation from core
• Initial correlation shows that specific facies can be traced laterally across the basin, providing a better understanding of how injected carbon dioxide fluid 
  may travel in the basin
• Will examine additional extensive cores of the Mount Simon Formation including the Vermillion core (see basin map) and new core from active CO₂ injection 
  projects to further constran results
• Depositional facies will be tied to detailed porosity measuremnets (Ochoa, 2009, this meeting) and well log data to generate a detailed model for the basin

Precambrian
Basement

Study Area

Burrow

Heavy Bioturbation

Interbedded Sandstone and Mud

Steep, bimodal, crossbeds

Interdune Muds

Biogenic?

Steep, bimodal, crossbeds

Faceted Granule

Steep, bimodal, crossbeds

Interbedded Sandstone and Mud

Quartz pebble conglomerate

Shallow cross strati�cation

A) Middle Cambrian B) Upper Cambrian


