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Key PointsKey Points

•• ParasequencesParasequences and and parasequenceparasequence stacking patterns stacking patterns 
indicate that accommodation decreases upindicate that accommodation decreases up--dip and updip and up--
section.section.

•• An overall 2An overall 2ndnd order regression is punctuated by higher order regression is punctuated by higher 
order tectonicorder tectonic--related subsidence events.related subsidence events.

•• Laterally discontinuous Laterally discontinuous faciesfacies distributions and the distributions and the 
presence of an presence of an intrashelfintrashelf basin do NOT indicate a basin do NOT indicate a 
homoclinalhomoclinal ramp profile.ramp profile.

•• SiliciclasticSiliciclastic influx in the Late Chester may record the influx in the Late Chester may record the 
initial transition into a global icehouse climate.initial transition into a global icehouse climate.
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ChronostratigraphicChronostratigraphic FrameworkFramework
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Depositional Depositional FaciesFacies
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Sand drapes
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Pencil Shale Stromatolite Intraclast Carbonate
Conglomerate
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Kibbey Sandstone

Madison Group

Lombard Limestone

Lombard Type Section
Lombard Station, MT

Cross-bedding
Kibbey SS
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Massive beds
Mud rich bases

Large Scale Stratigraphic Relationships

• Eastwardly thinning carbonate wedge
• Siliciclastics increase to the east
• Siliciclastics increase up section
• Thick succession of sub-tidal mudstones 
separate open marine carbonates to west from 
peri-tidal carbonates to the east



Massive beds
Mud rich bases

Deep Subtidal

• >20 meters
• Uniformly thick beds
• Carbonate dominated



Shallow Subtidal
• 10-20 meters thick
• Muddy base/grainy cap
• Coral/Bryozoan biostromes common 
• Carbonate dominated



Shallow Shoal to Shoreface
• 5-10 meters thick
• Thin beds
• Crinoid grainstones common
• Mixed carbonate and siliciclastic



Intrashelf Basin
• >20 meters thick
• Thick bedded
• Organic rich shale caps 
• Carbonate mud dominated



Tidal Flats
• <5 meters thick
• Thin beds
• Muddy bases
• Grainy caps 
• Carbonate dominated



Fluvio-Estuarine
• ~10 meters thick
• Fining upward
• Cross bedded sandstone bases 
• Soil cap
• Siliciclastic dominated



Massive beds
Mud rich bases

Lower Chesterian

• Abrupt accommodation increase may be 
related to early Chester renewed 
subsidence in the Antler foreland basin.

•Transgressive sandstones migrate over 
the Madison Group unconformity.



Massive beds
Mud rich bases

Middle Chesterian

• Productivity on the ramp keeps pace 
with changes in accommodation.

• Juxtaposition of intra-shelf basin and 
tidal flats indicates differential subsidence 
during the mid-Chester.

• Forebulge migration, or reactivation of 
antecedent faults, may explain the facies
distribution. 



Massive beds
Mud rich basesUpper Chesterian

• Rapid lateral facies changes indicate 
discontinuous depocenters of deposition 
and erosion up dip.

• Down dip influx of siliciclastics fill 
remaining accommodation.

• May indicate either a change in 
basin polarity, or initiation of a Late 
Carboniferous icehouse climate. 



ConclusionsConclusions
•• ParasequencesParasequences and and parasequenceparasequence stacking patterns stacking patterns 

indicate that accommodation decreases upindicate that accommodation decreases up--dip and updip and up--
section.section.

•• An overall 2An overall 2ndnd order regression is punctuated by higher order regression is punctuated by higher 
order tectonicorder tectonic--related subsidence events.related subsidence events.

•• Laterally discontinuous Laterally discontinuous faciesfacies distributions and the distributions and the 
presence of an presence of an intrashelfintrashelf basin do NOT indicate a basin do NOT indicate a 
homoclinalhomoclinal ramp profile.ramp profile.

•• SiliciclasticSiliciclastic influx in the Late Chester may record the influx in the Late Chester may record the 
initial transition into a global icehouse climate.initial transition into a global icehouse climate.
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