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"Clinton"-Medina Sandstone, Appalachian Basin

Introduction

The "Clinton"-Medina Sandstone 6f Lower Silurian age in the Appalachian Basin
represents a major tight gas sand resource. The "Clinton"-Medina sands are generally
equivalent to the Tuscarora Sandstone covered in the main body of this report, wherein
structural elements of the Appalachian Basin have already been reviewed and will not be
repeated here. This review of the "Clinton"-Medina Sandstone was prepared by Richard J.
Diecchio under the direction of Douglas G. Patchen, Chief, Fossil Fuels Division, West
Virginia Geological and Economic Survey. Data have been compiled for three areas of
"Clinton"-Medina tight gas occurrence in eastern Ohio (tables 3-6), in northwestern

Pennsylvania (tables 7-10), and in western New York (tables 11-14).

Stratigraphy

Lower Silurian strata of the Central Appalachian Basin generally become thicker
and coarser toward the east, and thinner, finer, and more calcareous toward the west
(fig. 1). In the western portion of the basin, shale is often the dominant lithology, and
limestone is common. In the western area, where sandstone usually comprises a minor
portion of the section, these sandstones are commonly and informally referred to as the
"Clinton"-Medina sandstone. These sandstones are the most *important hydrocarbon
reservoirs in the western portion of the basin. Areas of "Clinton"-Medina production are
shown in figure 2.

Lower Silurian stratigraphic nomenclature varies significantly from state to state
(fig. 3). The Lower Silurian is referred to as the Medina Group in New York and
Pennsylvania, and as the Cataract Formation (or Group) or the Albion Group in Ohio. In
general, this package of strata is characterized by a basal sandstone (Whirlpool) overlain

by a shaly unit (Cabot Head or Power Glen). Locally, a carbonate unit (Manitoulin or

Brassfield) occurs between the Whirlpool and the Cabot Head/Power Glen, but this is not
typical. The Cabot Head/Power Glen is overlain by a sequence of lenticular sands which
includes a middle hematitic facies. These sands are commonly called "Clinton".

v~ The "Clinton" &f:gstones are given different names in different places. In
Pennsylvania they are called the Grimsby. In New York, the lower white sand and middle
red sand are called the Grimsby, and the upper white sand is called Thorold. In Ohio the
lower white sand is called Cabot Head (Sandstone), the middle red sand is the Grimsby,
and the upper white sand is the Thorold. These "Clinton" sands comprise the top of the
Lower Silurian, except in Ohio where the Thorold is overlain by an upper tongue of the
Cabot Head Shale, which in turn is locally overlain by what is called the Brassfield
Dolomite. The upper Cabot Head Shale marks the top of the Lower Silurian wherever it
occurs, unless overlain by Brassfield which is considered the top of the Lower Silurian
where it occurs. The Medina/Cataract or the Lower Silurian changes facies eastward to a-
sandstone-dominated unit (Tuscarora) and westward to a carbonate-dominated unit
(Brassfield).

The term "Clinton" is taken from the driller's terminology and is incorrectly used.
The proper formal stratigraphic designation of the Clinton is that of a Middle Silurian
formation or group that occurs in New York, Pennsylvania, Maryland, West Virginia and
Virginia, in the eastern portion of the Appalachian Basin. The use of the term "Clinton"
for the sequence of Lower Silurian sandstones, thérefore, implies an incorrect correlation.
The "Clinton" of this report has no relationship to the true Clinton.

Another source of confusion is the term Medina. In New York, the Medina Group is
everything above the Ordovician (Queenston) and below the Thorold. In West Virginia and
Ohio the term Medina has in the past been used to refer to the Upper Ordovician
Queenston or Juniata (red Medina) and the Lower Silurian Tuscarora or Whirlpool (white

Medina). Drillers tend to follow the latter designation which is, by and large, obsolete.

7 (Finley, 1982)



The term "Clirfu)ton"—Medina, therefore, has somewhat of a double meaning. The
package of middleidwer Silurian sands, which is called "Clinton" in Ohio, and Medina in
New York, is over a widespread area called "Clinton"-Medina. In Ohio, where production
from the Lower Silurian and Upper Ordovician comes from either the "Clinton" or the
underlying "Medina", the gross producing package is referred to as the "Clinton-Medina".
The term will be used in both contexts in this report.

As shown on cross sections (figs. 4-5), the Lower Silurian clastics are of a blanket
nature throughout the basin. In the areas of interest in this report, these strata are
deltaic and are characterized by shaly strata containing discontinuous, lenticular
("Clinton"-Medina) sand bodies. The individual "Clinton"-Medina sandstone reservoirs are
in fact multiply-stacked and not laterally extensive and therefore; should not be referred
to as a blanket sand.

The "Clinton"-Medina is either classified a tight formation, or pending approval as a
tight formation throughout most of its productive area (fig. 6). There are five counties in
eastern Ohio in which the "Clinton" is classified tight, but has yet to produce (Meigs,
Washington, Monroe, Belmont, and Jefferson). There are four counties in central Ohio
(Fairfield, Licking, Knox, and Richland) where the "Clinton" is very productive, and
apparently so porous (intergranular) and permeable that it does not qualify as a tight
formation. -

There is minor "Clinton" production in Greenup, Boyd, and Lawrence Counties,

Kentucky. This area will not be dealt with in this review. Tight formation submittals are

thought to be in the preparation stage for this area.

Depositional Systems
In New York the Medina Group consists of a westward prograding deltaic system.
The Whirlpool Sandstone has variously been described as a longshore bar or beach and an

aeolian sand. The Grimsby Sandstone is considered a distributary channel/bar complex

grading upward and to the eaét into floodplain or tidal flat facies. Similarly, in
Pennsylvania, the Medina Group is deltaic in origin, grading laterally into sandy shelf
deposits. Diecchio (1982c) suggests, however, that the recent work of Cotter (1982)
provides new information on the relative position of the deltaic and shelf facies.
Apparently, further evaluation is needed on a regional basis to better define the

paleogeography.

©
v In Ohio, the Albiafi Group, also termed the Cataract Formation (fig. 3), was

deposited as a deltaic system, and in general consists of "multi-stacked, coalescing,
lenticular sandstones and siltstones deposited as channel sands, river mouth bars,
longshore bars and reworked beach ridges" (Ohio Department of Natural Resources, 1980).
Although these sands are generally lenticular, cross sections presented by Overbey and
Henniger (1971) show that these units are broadly lenticular and, with stacking of multiple
units, can approach a blanket configuration. It was therefore considered appropriate to
include the "Clinton"-Medina in an addendum to this survey of blanket-geometry tight gas
sands. Diecchio (1982c), recounting Knight (1969), reports that in northeastern Ohio the
Whirlpool Sandstone represents strandplain deposits, the lower Cabot Head Shale is a
prodelta shale, the Cabot Head ("White Clinton") and the Grimsby ("Red Clinton")
Sandstones are distributary channel sequences, and the Thorold Sandstone ("Stray
Clinton") represents a transition (no specific facies described) into prodelta deposits of
the upper Cabot Head Shale. In eastern Ohio, Overbey and Henniger (1971) suggest that
the Thorold represents a marine shelf deposit.

Most authors concur that the "Clinton"-Medina represents a deltaic sequence
forming the distal portion of the Taconic clastic wedge (Diecchio, 1982c). Recent work
by Cotter (1982) on the equivalent Tuscarora Sandstone (fig. 3) strongly implies the
occurrence of a fan delta with proximal braided fluvial facies, marginal marine strand-

plain and deltaic components, and a marine shelf with sand waves and bars. The balance
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between progradational strandplain and delta front facies (blanket-geometry) and channel
mouth bar or offshore bar facies.(lenticular) will affect the overall reservoir geometry in
part of the "Clinton"-Medina trend. The analogy between the "Clinton"-Medina and the
Travis Peak fan delta system is very strong, and it appears that both are major fan-delta

-

systems.

Extrapolation Potential

The "Clinton"-Medina tight gas trend is extensively drilled in New York, Pennsyl-
vania, and Ohio and development activity continues at a relatively high rate. The
greatest number of wells tapping a single stratigraphic unit for tight gas produce from the
"Clinton"-Medina, making up the largest part of 5,160 tight gas sand wells in Ohio (AAPG
Explorer, 1982). It is therefore evident that the "Clinton"-Medina trend may not offer the
Gas Research Institute the opportunity to foster new gas supplies from an otherwise
undeveloped stratigraphic unit or depositional trend. However, studies of the Travis Peak
fan-delta system may develop new gas reserves and at the same time research on the
Travis Peak may be usable in further, more efficient exploitation of the "Clinton"-Medina

and the less developed, equivalent Tuscarora Sandstone.
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Industry Interest

High. Even before the
tight formation desig-
nation, in 1979, 81%
of the gas produced in
New York State was
from the Medina.

All drilling and com-
pletion services read-
ily available as a re-
sult of existing oil and
gas production.

Comments

-
.
_
e

Medina gas is purchased by

Columbia Gas Transmission
Corp. and National Fuel Gas

Market Outlets
Supply Co.

Good. Major fan deita with marginal marine and shallow
marine facies extending into Pennsylvania, Ohio, and

West Virginia. Similar facies expected in deeper
Appalachian Basin, and in the Travis Peak Formation of

Tuscarora equivalent to the south and southwest in the
the East Texas Basin.

ing cost only, depending on
EXTRAPOLATION POTENTIAL

$60,000 to $420,000, drill-
depth,

Completion

Drilling/
Costs

exploration activities. Per-
mits required to cut new

combination with the under-
roads.

lying Ordovician Queenston

63% for Medina Group in
Formation (no separate

data) (based on 51 wells).
Terrain does not restrict

Success Ratio
Accessibility

H-1H 111

drilling operations cease

pools or fields in western
during winter months.

Approximately 40 Medina
New York.

Attempted Completions

Table 14. “Clinton"-Medina Sandstone (Medina Group), Western New York, Appalachian Basin: Economic factors, operating conditions and extrapolation potential.
Climatic Conditions

Part of the Appalachian Humid, temperate. Most

ECONOMIC FACTORS
Approved by FERC in
Chautauqua and Catta-
raugus Counties. Other
10 counties in the area
have been applied for.
OPERATING CONDITIONS
Plateaus and Central
Lowtand physiographic
provinces. Local relief
commonly up to 300 ft,
greater in some areas.

FERC Status
Physiography

(¥
o

CONCLUSIONS

The Lower Mississippian Berea Sandstone is a wave-dominated delta system includ-
ing major sand-filled fluvial channel trends, delta front and delta plain facies. It would
probably be similar to parts of the Carter Sandstone, Davis Sandstone, and the Olmos
Formation and possibly be similar to parts of the Mesaverde Group. The latter statement
is speculative, however, since better strandplain development is likely associated with
blanket-geometry tight gas sands of the Mesaverde Group. Lack of more detail on
depositional systems, on operator interest, and on potential reserves makes assessment of
the Berea incomplete relative to potential research interest on the part of GRI.

The "Clinton"-Medina is highly productive from tight gas sands and does not appear
to be a stratigraphic unit requiring major research and development efforts to encourage
further development. Its eastern equivalent, the Tuscarora Sandstone is not developed
and is relatively poorly understood. It seems likely that research and development of a
similar fan delta system, such as the Travis Peak Formation, would have beneficial
effects on the understanding of the entire "Clinton"-Medina Tuscarora system within the

Appalachian Basin.
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