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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:

Shale, gray, sandy at top; contains marine
fossils and OnE co ons, aspecially
in lower part.

Lime=stone contains marine fossils.

Shale, black hard, fissile, "slaty”; contains

ck spheroidal concra
marine fossils
Limestone containg marine fossils,

Shale, gray; pyritic nodules and ironstone
concretions common at base; plant fossils
locally common at base; marine fossils rara.

ally contains clay or shale partings.

Undarclay, mostly madium to light gray except
r parl noncalcareous,

Cceous; accurs in nodulas or

rained, micaceous, and sill-
aceous; variable from massive to
ddecl usually with an uneven lower
uHace.

(William & Payne, 1942) (Baird & Shabica, 1980)

Do Mississippian transgressive/regressive events exist?
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Paleogeography 325 Ma

(Blakey, 2009)
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[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.

FEustasy

Glacioeustasy as a potential 4t order mechanism



Conclusions

[High frequency, transgressive regressive cycles (4t
order) exist with in the lower [Hinton.

[m basins that lack high quality suites of wire=line
logs and have limited outerop exposure, borehole
cuttings can be applied with these data to generate a
high resolution sequence Stratigraphic framework
and depositional model.
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Alluvial architecture model (Wright & Marriott, 1993) Study Interval

Little Stone Gap Ls

MFS

Architectural
Unit 3

late TST

architect]

architectural unitil

Stony Gap 55

. architectural unit 1|~ : - 7

Tr:-al%:ﬁ-:ﬂ maturity Architectural Unit 1

Model modified from Cateanu’ s (2006) adaptation of Wright and Marriott (1993).



|l m ol og|lm)m |Gl




100

Eustatic Curve passros 1
1

ChesterianType | Age (Ma): 5,
altersburg Sh,

[Stratigraphic Units|
Menard Ls.
Tar Springs Ss.

4th Qrder
Sequence

sy

ap)
o

e

T«<—R|T«—R

3rd Order
Sequence

strati
o .

Stony Gap
A PropyGer

0 eabi
[T L [a]

IVAYALINIAQNLS

2nd Order
Sequence

|Te—R

Pocahontas Fm.

Tittie T

uolew.o4 uoljewio uolewio
auoisan|g UOUIH plauanig

dnoug yunyd yonep
ueua1sayd
uerddississi|y

Appalachian Basin
Lithologic Nomenclature|statigraphy

=
g
[=%

w

Schematic of Mississippian lithostratigraphy, sequence stratigragraphy, and sea level curve gathered from information documented in other publications

(Al-Tawil & Read, 2003, Maynard & Eriksson, 2006, Miller & Eriksson, 2000, Kahmann & Driese, 2008, Ross & Ross, 1987) and data generated in this study.




Paleovalley Comparison
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Stratigraphic Architecture

The structure, character, and style of a
sedimentary succession ,

Early Jurassic Limestones in Great Britain



Paleosols of the lower Hinton
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