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Abstract 
 

In southern West Virginia, the Hinton Formation is a lithologic record of coastal plain (in outcrop) to estuarine marginal marine (in the 
subsurface) environments that were intermittently inundated by marine sedimentation during the late Chesterian. The ancient coastal 
plain on which these sediments were deposited existed along the northeastern shore of the Appalachian basin where an extensive 
record of Late Paleozoic sedimentation was preserved by foreland basin subsidence. 
 
Cyclothems, a characteristic feature of Pennsylvanian Appalachian basin stratigraphy, are attributed to glacioeustatic fluctuation 
during the late Paleozoic, and have been the subject of much research. Despite geologic evidence that supports the presence of 
continental ice sheets during the late Mississippian, comparatively little work has been done until recent with regard to the 
identification of similar cycles in Chesterian stratigraphy. This study provides evidence for the presence of high frequency, 
transgressive-regressive cycles during the late Mississippian, in many ways similar to Pennsylvanian cyclothems. The eight 
transgressive-regressive episodes recorded in the coastal plain to marginal marine stratigraphy occurred over a roughly 2.5 million-
year span. These time constraints allow the eight transgressive-regressive episodes to be classified as fourth order. The character of 
these episodes appears to be modulated by a third order lowstand and transgression. Sedimentation in these ancient environments was 
controlled by multiple allogenic forcing mechanisms, the interaction of which shaped the architectural motif of the geologic record 
that is present today. This study analyzes that record and documents how multiple controls on relative sea level, which operate on 
different timescales, influence sedimentation within coastal plain to marginal marine environments. 
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Motivation
Pennsylvanian cyclothem:

Do Mississippian transgressive/regressive events exist?

(William & Payne, 1942) (Baird & Shabica, 1980)
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Facies Association 1- Coastal Plain



Facies Association 2–High Energy Fluvio/Estuarine



Facies Association 3- Proximal Marginal Marine



Facies Association 4-

Mixed Clastic/Carbonate Distal Marginal Marine



Facies Association 5- Carbonate Dominated Marine
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Depositional Model
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Regional Correlations
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Late Mississippian T-R Cycles



Late Mississippian T-R Cycles
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What could possibly have caused 
these cycles?

 Tectonics

Timescales of 100,000 years within foreland basin settings most commonly reflect 
surface processes (Paola, 1992, Blum and Tornqvist, 2000).

 Climate

Paleosols exhibited no significant change in character.

 Eustasy

Glacioeustasy as a potential 4th order mechanism



Conclusions

 High frequency, transgressive-regressive cycles (4th

order) exist with in the lower Hinton.

 In basins that lack high quality suites of wire-line 
logs and have limited outcrop exposure, borehole 
cuttings can be applied with these data to generate a 
high resolution sequence stratigraphic framework 
and depositional model.
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Model modified from Cateanu’ s (2006) adaptation of Wright and Marriott (1993).

Architectural Unit 1

Architectural Unit 2

Architectural 
Unit 3







Paleovalley Comparison



Cuttings:
Observed  Interpreted lithologic column



Stratigraphic Architecture

The structure, character, and style of a 
sedimentary succession

Early Jurassic Limestones in Great Britain

Pennsylvanian siliciclastics in KY



Paleosols of the lower Hinton






