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SURFICIAL UNITS

Dunkard Formation (Permian-Pennsylvanian)
Interbedded, medium gray to dark gray, carbonaceous, silty shale and siltstone; light to medium gray, 
micaceous, medium- to coarse-grained sandstone; and thin, discontinuous nodular limestone, and thin coal 
beds. The Dunkard Formation caps several hills in the Georges Creek Syncline along the Garrett-Allegany 
County border, and may be as much as 250 feet (76 m) thick.

Monongahela Group (Pennsylvanian)
Interbedded, medium gray to dark gray, carbonaceous, silty shale and siltstone; light to medium gray, 
micaceous, medium- to coarse-grained sandstone, and thin, discontinuous, nodular limestone, and coal beds. 
The thickness of the Monongahela Group is 225 to 250 feet (68 to 76 m).

�m

P�d

�c
Conemaugh Group, undivided (Pennsylvanian)
Interbedded, light gray, micaceous sandstone and gray silty shale and thin, dark gray, marine shales in the 
lower half of the group, and greenish gray and reddish brown to variegated mudstone, shale, claystone, and 
nodular nonmarine limestone in its upper part. The Conemaugh Group is 800 to 900 feet thick (245-275 m).

Allegheny Formation (Pennsylvanian)
Interbedded, medium to dark gray shale and siltstone, tan to light gray sandstone, claystone, and mineable 
coal beds. The Allegheny Formation is between 200 to 250 feet thick (60-76 m).

Pottsville Formation (Pennsylvanian)
Dominantly light gray to tan, medium- to coarse-grained sandstone and conglomerate with subordinate 
amounts of dark gray shale, siltstone, and coal. Total thickness for the unit is 180 to 200 feet (55-60 m).

Mauch Chunk Formation (Mississippian)
Interbedded, reddish brown shale; variegated, root-mottled mudstone and siltstone, and reddish brown to 
greenish gray lenticular sandstone. The Mauch Chunk Formation is approximately 600 feet (180 m) thick in 
Allegany County and thins westward to 300 feet (90 m) in thickness in western Garrett County.
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�p

Mmc

Qt

Qal

Qps

Qcl

Qdf

Alluvium (Quaternary)
Unconsolidated reddish brown to tan, sand, silt, pebbles and cobbles that commonly weather to yellow, 
orange, and orange-brown. Mapped alluvium deposits include those formed along modern and ancient 
streams, and marsh deposits formed over older bog deposits.

Terrace deposits (Quaternary)
Reddish sandy soil containing cobbles and boulders. Clasts are typically tan-weathering, well-rounded, and 
preserved on low-relief areas elevated above the current river systems.

Peatland/Swamp deposits (Quaternary)
Unconsolidated dark gray to black, organic-rich soil to peat. These materials accumulated in poorly drained 
areas typically underlain by the Greenbrier Formation and are likely remnants of late Pleistocene to Holo-
cene glades and lakes. These sediments are water-logged during parts of the year and are poor agricultural 
lands. Radiocarbon (Carbon-14) dates from peat deposits in the Glades peatland in Garrett County are 
between 25-10 kya (Schaney et al., in prep). Thickness is typically less than 3 feet, but may exceed 10 feet 
(1-3 m).

Colluvium/Landslide deposits, undivided (Quaternary)
Unsorted mass of boulders and cobbles that form on steep slopes overlying and downslope from sandstone 
units. These deposits are largely the result of frost wedging and slow mass wasting and movement. Topo-
graphically, these accumulations exhibit an irregular upper surface, tend to thicken downslope, and rarely 
have soil cover. Thickness ranges from less than 3 feet to 50 feet (1-15 m). Areas identified as landslides 
consist of coherent masses of bedrock that have been detached up slope, and have moved rapidly downhill 
under the influence of gravity. Many of these features are mapped on LiDAR hillshade digital elevation 
models. Because some of these deposits intergrade they are mapped together.

Debris Flow deposits (Quaternary)
Poorly sorted to unsorted deposit of cobbles, sand, and mud formed on steep slopes along the eastern slope 
of Dans Mountain in Allegany County. These deposits are interpreted as resulting from rapid mass wasting 
resulting from precipitation events. These accumulations exhibit a lobate toe and narrow upper slope with 
sediment size ranging from boulders and cobbles in the higher-elevation proximal region to unsorted sand 
and cobbles in distal portions of the flows. Similar features were recognized and mapped as slide and/or 
colluvium in Cresaptown and Lonaconing quadrangles (Glaser, 1994c; Glaser and Brezinski, 1998). The full 
thickness was not determined, but is estimated to be 3 feet (1 m) at the downslope edge of the toe to more 
than 50 feet (15 m). These features are mapped largely from LiDAR digital elevation models and identified 
in part by abundant solifluction and other slope-movement landforms.

Greenbrier Formation (Mississippian)
Light gray, cross-bedded, sandy limestone to calcareous sandstone at the base (Loyalhanna Member); over-
lain by interbedded, reddish, fossiliferous mudstone, and tan to reddish brown, fine-grained sandstone, and 
reddish brown siltstone and variegated shale (Savage Dam Member); succeeded by thin- to medium-bedded, 
light to medium gray, argillaceous, fossiliferous limestone at the top (Wymps Gap Member). The Greenbrier 
Formation is 150 to 200 feet thick (45-60 m).

Purslane Formation (Mississippian)
Light gray, tan, and reddish brown, coarse-grained to conglomeratic, thick-bedded to cross-bedded sandstone, 
thin beds of gray shale, and coaly shale. The Purslane Formation is more than 300 feet (90 m) thick in west-
ern Washington County and thins westward to approximately 150 feet (45 m) thick in western Garrett 
County.

Rockwell Formation (Mississippian-Devonian)
Interbedded, gray, silty shale, light gray to tan sandstone, and coaly and reddish shale. In Allegany and 
Washington counties, a reddish brown to gray, polymictic diamictite marks the base of the formation. The 
Rockwell Formation is more than 400 feet (120 m) thick in eastern Allegany County; thins to less than 100 
feet (30 m) in southern Garrett County.

Hampshire Formation (Devonian)
Interbedded, reddish brown to brownish red, locally greenish gray sandstone, reddish brown siltstone, shale, 
and rooted claystone. The thickness of the Hampshire Formation varies from approximately 2,000 feet (600 m) 
in Garrett County to more than 3,000 feet (900 m) in eastern Allegany and western Washington counties.

Foreknobs Formation (Devonian)
Interbedded, olive gray medium- to coarse-grained, cross-bedded sandstone; greenish gray to dusky red, 
fossiliferous shale and siltstone. Thick, greater than 30 feet (10 m) sandstone intervals occur both near the 
base and near the top of the formation. The Foreknobs Formation ranges from 1,200 feet (365 m) thick in 
Garrett County to more than 1,500 feet (460 m) in thickness in eastern Allegany County.

Harrell Shale-Brallier-Scherr Formations, undivided (Devonian)
The Harrell Shale is a dark gray, fissile, calcareous, thinly laminated, shale that weathers to thin yellowish 
gray shale chips. The base of the Harrell Shale is marked by the black, very fissile Burket Shale Member. The 
Harrell grades eastward into the Brallier Formation. The Harrell Shale is up to 150 feet thick (45 m).

The Brallier Formation is a succession of thinly interbedded, gray to olive gray shale and siltstone and thin, 
fine-grained sandstone. The Brallier Formation is 2,000 to 2,500 feet thick (600-760 m).

The Scherr Formation is an interbedded, reddish brown to grayish brown shale; thin, gray siltstone; and 
fine-grained, bioturbated and fossiliferous sandstone. The thickness of the Scherr Formation is approximately 
1,000 feet (300 m) in Garrett County and becomes indistinct in eastern Allegany County.
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Mahantango Formation (Devonian)
Medium gray to olive gray, massive siltstone to fine-grained sandstone near the base and top of the formation. 
Interbedded with the siltstone intervals are thinly bedded siltstone, sandstone, and silty, hackly shale. The 
Mahantango Formation weathers brownish gray to grayish brown. The Mahantango Formation is approxi-
mately 1,400 feet (425 m) thick in Allegany County and thins westward to less than 1,000 feet (300 m) in 
thickness in the subsurface of Garrett County.

Needmore-Marcellus Shales, undivided (Devonian)
The Needmore Shale is a dark brownish gray to medium dark gray, calcareous, fossiliferous shale, with thin 1 
foot (30 cm) beds of dark gray, argillaceous limestone. The upper Needmore Shale consists of approximately 
35 feet (10 m) of interbedded, dark gray, argillaceous limestone and black shale. This interval is correlative 
with the Onondaga Limestone of New York. The top of the Needmore Shale is marked by the Tioga Benton-
ite, a brown, tuffaceous claystone. The Needmore Shale is 150 feet thick in Allegany County (45 m).

The Marcellus Shale consists of black, brittle, fissile shale in the lower 100 feet (30 m); interbedded, thinly 
bedded, black limestone and shale in the middle; and very dark gray, fissile shale containing thin (0.5-1 inch, 
1-2 cm) siltstone beds at the top. The Marcellus Shale is more than 350 feet (105 m) thick in western Wash-
ington County and thins to approximately 150 feet (45 m) in the subsurface at Keysers Ridge in Garrett 
County.

Oriskany Formation (Devonian)
Interbedded, medium to dark gray, siliceous shale, with sandy and cherty limestone near the base (Shriver 
Shale Member); overlain by tan fine-grained, calcareous sandstone; and then by light gray, medium- to 
coarse-grained, thin- to thick-bedded, calcareous sandstone at the top (Ridgely Member). The Oriskany 
Formation thickens to the west from approximately 50 feet (15 m) thick in western Washington County to 
300 feet (90 m) thick in Allegany County.

Keyser-Helderberg Limestones, undivided (Devonian-Silurian)
The Keyser Limestone consists of light gray, coarsely crystalline crinoidal limestone in the lower 50 feet 
(15 m), overlain by medium to dark gray, medium- to thick-bedded, nodular, fossiliferous limestone 
containing dark gray chert nodules. The upper Keyser Limestone is thin-bedded, cherty, fossiliferous lime-
stone. The Keyser is up to 300 feet (90 m) thick in western Washington County and thins to approximately 
200 feet (60 m) in western Allegany County.

The Helderberg Limestone consists of medium gray, medium-bedded, cherty, crinoidal limestone (New 
Creek Member); overlain in Allegany County by a light gray, cross-bedded calcareous sandstone (Elbow 
Ridge Sandstone); then a medium gray fossiliferous limestone containing beds of brown-weathering chert 
(Corriganville Limestone); which is succeeded by interbedded, cherty, dark gray limestone and dark calcar-
eous shale (Licking Creek Member); and topped by a thin, black, brittle shale (Mandata Shale). The Helder-
berg Limestone is 150 to 180 feet (30-55 m) thick in western Maryland.

Tonoloway Formation (Silurian)
Medium to light gray, fine-grained, thinly laminated, mudcracked, dolomitic limestone with thin layers of 
medium gray, fine-grained limestone and tan, laminated dolomite. The Tonoloway Formation is approxi-
mately 400 feet thick (120 m).

Wills Creek Formation (Silurian)
Interbedded, greenish gray to light gray, calcareous shale, and tan, dolomitic shale containing mud cracks, 
laminations, and salt and gypsum casts. The thickness of the Wills Creek Formation is approximately 400 
feet (120 m). 

McKenzie-Bloomsburg Formations, undivided (Silurian)
Interbedded, gray to pale greenish gray, calcareous shale and medium to dark gray, thin-bedded, fossiliferous 
limestone. At the base of the McKenzie Formation a greenish gray shale is equivalent to the Rochester Shale 
of New York. Above the McKenzie Formation is interbedded, reddish gray to brownish gray, fine-grained 
sandstone and reddish hackly shale and mudrock of the Bloomsburg Formation. The McKenzie Formation is 
up to 300 feet thick (90 m), and the Bloomsburg Formation is approximately 30 feet (10 m) thick in western 
Allegany County and as much as 100 feet (30 m) in the eastern part of the county.

Rose Hill Formation-Keefer Sandstone, undivided (Silurian)
The Rose Hill Formation consists of pale olive gray to pale reddish gray, fissile shale. Shales are locally 
interbedded with tan to reddish brown, fine-grained, thin-bedded to cross-laminated, and locally ferruginous, 
sandstone.

The overlying Keefer Sandstone is a light gray, tan-weathering, fine to medium-grained, thin- to 
medium-bedded, argillaceous, bioturbated sandstone that is 10 feet (3 m) thick in western Allegany County 
and up to 65 feet (20 m) thick in the eastern part of the county. The approximate combined thickness of the 
Rose Hill Formation and Keefer Sandstone is 300 feet (90 m).

Tuscarora Sandstone (Silurian)
Light gray, fine- to medium-grained, medium-bedded, dense sandstone. Locally, sandstone layers are inter-
bedded with thin, gray shale. The thickness of the Tuscarora Sandstone varies from less than 50 feet (15 m) 
in Washington County to up to 380 feet (115 m) in western Allegany County.

Juniata Formation  (Ordovician)
Interbedded, reddish brown to brownish red, fine- to medium-grained, medium- to thick-bedded, 
cross-bedded sandstone and micaceous siltstone and silty shale. The Juniata Formation is up to 300 feet 
(90 m) thick in western Allegany County.
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Martinsburg-Reedsville Formations, undivided (Ordovician)
Illustrated in the cross section only.
The Martinsburg and Reedsville Formations are a medium to dark gray, fissile shale at the base, overlain by 
medium gray, silty shale and thinly interbedded medium-grained sandstone; and then by thick-bedded, 
medium-grained fining-upward sandstone at the top of this interval. Regional differences in nomenclature 
and mapping result in these formations being undivided in the map area. These formations are up to 5,000 
feet thick in western Allegany County (1,500 m).

Older Ordovician and Cambrian strata
Illustrated in the cross section only.

Silurian units
undivided

cross section
only units
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