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ABSTRACT OF DISSERTATION 

STRATIGRAPHIC ANALYSIS OF THE CARBONIFEROUS ROCKS 

OF THE CENTRAL APPALACHIAN BASIN 

A series of seven cross sections was constructed across 

part of the Central Appalachian Basin in Kentucky, 

Tennessee, Virginia, West Virginia, and Ohio. Information 

used to make these sections included well logs, coal-company 

core descriptions, measured sections, and mapped surface 

geology. The cross sections were used to establish a 

stratigraphic and structural framework for the Central 

Appalachian Basin. Newly discovered surface and subsurface 

structural features such as faults, folds, and flexures, are 

described. A new, unofficial lithostratigraphic 

nomenclature was introduced to illustrate the stratigraphic 

framework, and a regional unconformity was interpreted to 

occur between the Pennsylvanian Pocahontas Formation and the 

Pennsylvanian New River Formation. The cross sections 

reveal that sequential truncation of formations below the 

unconformity occurs to the northwest in the basin. A 



regional unconformity and biostratigraphic evidence indicate 

that the Carboniferous rocks were deposited in a series of 

several small-scale environmental continua. 

Pennsylvanian rocks overlying the regional unconformity 

sequentially overlap the underlying rocks to the northwest 

in the basin. Belts of quartzose sandstones (Lee Formation) 

within the overlying rocks, are oriented northeast- 

southwest. Succeeding sandstone belts onlap the 

unconformity to the northwest within the basin. A fluvial 

origin is suggested for the quartzose, conglomeratic sands 

of the Lee Formation. The source for these sands may have 

been reworked sediments derived from the Old Red Sandstone 

"continent" to the northeast in Canada. The remaining 

Pennsylvanian coal-bearing clastic rocks (Breathitt Group) 

were deposited as clastic wedges derived from the east and 

southeast on coastal lowlands. 
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INTRODUCTION 

The most important economic base for most of the Central 

Appalachian basin (Fig. 1) is its mineral resources. All of 

the coal and a large part of the oil and gas in this basin 

are found in Carboniferous rocks. As important as these 

rocks are, however, little is known about some aspects of 

their geology. The overall model for the deposition of 

Carboniferous rocks in the basin is a highly debated topic 

among the adherents of two major views: the followers of 

one view suggest that most of the Carboniferous rocks were 

deposited within a single uninterrupted depositional 

continuum, whereas those holding the other view propose that 

the rocks were deposited in separate, smaller scale 

depositional basins, one after the other, with at least one 

major break in deposition. The implications of these 

hypotheses have a potentially great impact on the 

stratigraphy, biostratigraphy, and depositional environments 

of individual units and on the extent and availability of 

coal resources, coal quality, and mine-roof conditions. 

This study attempts to provide a descriptive 

stratigraphic and structural framework for Carboniferous 

rocks of eastern Kentucky and immediately adjacent areas, 

and tests the applications of the two hypotheses on a 

regional basis against the established framework. This 
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Figure 1. Location of the Central Appalachian basin in the 

eastern United States. 



3 



4 

framework was developed through the use of very extensive 

stratigraphic data available from the mineral industry and 

geological surveys; the data were used to construct a series 

of cross sections both perpendicular and parallel to strike. 

The geological implications of the consequent stratigraphic 

and structural framework are then examined. 

Previous Work 

Previous work resulted in a stratigraphic sequence for 

the Carboniferous rocks of the central Appalachians, which 

is shown in a highly generalized form on Figure 2. The 

Mississippian rocks of the region are mainly marine, whereas 

the Pennsylvanian rocks are dominantly terrestrial. Except 

for the Slade Formation, the Mississippian rocks are largely 

siliciclastic. The Lee Formation is composed of sandstones, 

most of which are quartz-rich, and some of which are quartz 

arenites. Coal-bearing rocks of economic significance are 

restricted to the Pennsylvanian system, especially in the 

Pocahontas, New River, Breathitt, and Monongahela 

formations. 

No single locality in the Central Appalachian basin 

contains all the Carboniferous units. For instance, the 

Fort Payne Limestone is found only in the southwestern part 

of the basin, whereas the Pocahontas Formation is found only 
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Figure 2. Carboniferous lithostratigraphic units of the 

Central Appalachian basin. 





in the southeastern-most part. The terminology used in the 

different states is shown in Table 1. 

The terms "Mississippian" and "Pennsylvanian" were 

originally used in a lithostratigraphic sense. The 

Mississippian System was named for rocks exposed along the 

Mississippi River Valley in Missouri, Iowa, and Illinois, 

whereas the Pennsylvanian System was named for the coal 

measures exposed in the state of Pennsylvania. The terms 

Mississippian and Pennsylvanian are now commonly used in 

both chronostratigraphic and lithostratigraphic senses. In 

this study, the terms Mississippian and Pennsylvanian are 

used entirely in a chronostratigraphic sense. Figure 3 

illustrates the correlation of North American and European 

Carboniferous chronostratigraphic units. A detailed 

discussion of stratigraphic usage and the history of 

Carboniferous (Mississippian and Pennsylvanian) units is 

found in Rice and others (1979) for Kentucky, Milici and 

others (1979) for Tennessee, Collins (1979) for Ohio, Arkle 

and others (1979) for West Virginia, and Englund (1979) for 

Virginia. 

Rocks of Pennsylvanian age are difficult to correlate 

regionally, because lithologies that comprise the coal- 

bearing units (for example, the Breathitt Formation) are 

frequently repeated. Moreover, recurring beds commonly are 

indistinguishable except by either their tracing in the 
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Table 1. Lithostratigraphic correlation chart of 

Carboniferous formations in the Central Appalachian basin. 
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Figure 3. Chronostratigraphy of the European and American 

Carboniferous, adapted with major revisions of the North 

American part from Rast (1983). 





1 2  

field or by correlating distinctive sequences in closely 

spaced boreholes. In the past, various regional correlation 

schemes for coal beds, and rarely other lithologies, have 

been devised including those by Wanless (1939, 1946), 

McFarlan (1943), Gallagher (1949?), Pocahontas Land Company 

(1971), Coal Age (1975), Harned (1979), Rice and Smith 

(1980), and Bayer (1982). Of the above listed correlation 

schemes, only that of Rice and Smith (1980) for Kentucky is 

based on detailed geologic mapping. Moreover, most of the 

schemes deal only with the names of coal beds at different 

localities, and all disagree in detail. 

The existing correlation schemes offer little or no 

information on the shape, size, stratigraphic relationships, 

or the structure of lithologic units or of the basin. To 

date, several cross sections have been published, which are 

used to represent the stratigraphic framework, and in some 

cases the structures of this basin. These include sections 

by Stearns and Mitchum (1962, p. 78-79, fig. 4), Ferm and 

Cavoroc (1969; also figured in Ferm and Horne, 1979, p. 4, 

fig. 4), Horne and others (1971; also figured in Ferm and 

Horne, 1979, p. 260, fig. 2),  Ferm and others (1972, fig. 
3), Milici and others (1979, figs. 7-15), Presley (1979, 

plate l), Rice and others (1979, fig. l0), and Englund and 

others (1985, fig. 29). Those by Stearns and Mitchum, 

Presley, Rice and others, and Englund and others are typical 
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lithostratigraphic sections which show lateral continuity 

for some beds. The remaining sections differ in showing 

time-transgressive facies and lateral discontinuity of all 

lithologic units. 

Of the existing sections one most frequently cited is 

that by Ferm and Cavaroc (1969), shown in Figure 4.  It also 

appears in compendia on coal geology (Ferm and Horne, 1979, 

p. 4,  fig. 4;  Rahmani and Flores, 1985, p. 273, fig. 3), and 

in texts such as those by Galloway and Hobday (1983, p. 295, 

fig. 12-35) and Ward (1984, p. 173, fig. 5.21). The major 

contribution of Ferm and Cavaroc is their interpretation of 

the relationship between the major Carboniferous units which 

had traditionally been interpreted to reflect a "layer-cake" 

or tabular geometry. The "layer-cake'' reconstruction was 

thought by some to mean that lithologic units were one at a 

time deposited over a large area (Ferm, 1971, p.  1). Ferm 

and Cavaroc, however, suggested major regional time- 

transgressive facies relationships between all adjacent 

units. The extent and significance of their interpretation 

(Fig. 5) is reflected in their depositional model (Ferm, 

1979, figs. 1-2, p. 4). In this model, they equated all 

units between the base of the Conemaugh (Fig. 2), 

traditionally considered to be Late Pennsylvanian in age, 

and the Borden Formation (Fig. 2) ,  traditionally considered 

to be Early to Middle Mississippian in age, on a regional 
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Figure 4. Facies-interpreted cross section of Late 

Mississippian and Pennsylvanian-age rocks of part of the 

Central and Northern Appalachian basins (after Ferm and 

Cavaroc, 1969). 
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Figure 5. Stratigraphic section and interpretations of 

depositional environments of the Lee-Newman Barrier- 

Shoreline model (from Ferm, 1971). 






