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Alluvium

Clay, sand, silt, and gravel with variably thick covering of soil. Pale gray to

brown, weathering to tan, yellow, or orange-brown.

Alluvium in the Valley and Ridge part of the Clear Spring Quadrangle

consists mostly of poorly sorted, muddy sand or silt, bearing angular to

subrounded clasts of locally derived rocks, chiefly sandstone or siltstone.

Bedding is poor to not identifiable. In the Great Valley part of the Clear

Spring and Hedgesville quadrangles, thick, reddish, clay-rich soils are

preserved within karst valleys that may or may not contain active stream

channels.

Alluvium is less than 2 feet thick along smaller streams but is more than

15 feet along the Potomac River (0.6 to 4.5 m).

Terrace deposits

Reddish brown to brown, sandy and clayey mixture of rounded pebbles to

cobbles of sandstone, vein quartz, and quartzite. Present along elevated

areas above the Potomac River. Thickness ranges from a thin veneer to

more than 30 feet (0 to 10 m).

Colluvium

Unconsolidated and unsorted deposits of sand, cobbles, and boulders that

accumulate on the slopes below outcrops of the sandstone and quartzite

units, and move slowly downslope under the influence of gravity. Two types

were recognized in the Clear Spring and Hedgesville quadrangles. The first

type is composed predominately of angular boulders that overlie

outcroppings of quartzites of the Tuscarora Formation on the flanks of

Fairview and Sword mountains. This type of colluvium appears to be the

direct result of the mechanical breakdown of the quartzite ledges. The

thickness was not determined. The second type of colluvium is composed

of reddish brown, rounded pebbles and cobbles of sandstone, quartzite, and

vein quartz. This type of colluvium is present both at the eastern base of

Fairview Mountain, and as isolated patches overlying limestone bedrock in

the Hagerstown Valley. The latter is far removed from the slopes of South

Mountain and tends to be much more heavily weathered. The thickness of

this type of colluvium ranges from a thin veneer of less 3 feet to an

accumulation of more than 300 feet (l to 90 m).

Mahantango Formation

Massive, medium gray, olive-gray, to grayish brown, sandy siltstone, fine

sandstone, and gray fossiliferous shale interbedded with thin-bedded

siltstone and sandstone. Weathers to grayish brown, hackly shale and local

spheroids of weathering shaly siltstone and coarse shale with obscure

bedding.

The Mahantango Formation is limited to the Hedgesville Quadrangle.

The lower portion of the formation contains considerable medium-to thick-

bedded, blocky-weathering, fine-grained sandstone and minor conglomerate,

presumably representing the Clearville Siltstone Member. The sandstone is

well-exposed in cuts along McCoys Ferry Road near the contact with the

Needmore Shale. The upper Mahantango is truncated by the North

Mountain fault system.

The Mahantango Formation is not completely represented in the mapped

area, but to the west attains a thickness of up to 1,500 feet (450 m).

Needmore-Marcellus Shale (Undifferentiated)

Medium to very dark gray shale, with thin argillaceous limestone and

calcitic shale. Weathers to light olive-gray shale chips.

The Needmore consist of dark gray, fossiliferous, calcitic shale,

interbedded in the upper portion with thin- to medium-bedded argillaceous

limestone. Shale in the lower part of the unit is non-calcareous. The

Marcellus Shale consists of dark gray to black, brittle, fissile to papery shale

with several thin argillaceous limestone beds near the middle of the unit.

The Marcellus weathers to medium gray chips that characteristically exhibit

a thin, white edge to the flakes. Because of scant exposure and lithologic

convergence, the Marcellus and Needmore are mapped as a single unit

which may also include in the mapped area the Tioga Bentonite, a very

thin, brownish, tuffaceous shale inserted between the two formations. The

best outcrops of the unit are in a long road cut and adjacent borrow pit along

MD Route 51 about 2000 feet west of McCoys Ferry Rd.

The thickness of the Needmore-Marcellus is approximately 450 to 500

feet (140 to 150 m).

Oriskany Sandstone

Light gray to medium gray, fine to medium grained, medium- to thick-

bedded, locally fossiliferous, calcareous sandstone. Weathers to pale-gray

or dirty white, orange-brown, iron stained, friable, moldic sandstone.

The Oriskany occupies a sinuous outcrop belt in the southwestern part of the

mapped area which is terminated by the North Mountain Fault system near

Interstate 70 at Boyd Mountain. Fossils are conspicuous in portions of the

Oriskany, especially molds and casts of large, thick-shelled brachiopods

(Costispirifer, Acrospirifer). Locally Oriskany strata are permeated with a

low-grade iron oxide ore which was exploited during much of the 19th

century and smelted in the nearby Green Spring Furnace. The old workings

are still extant along Cove and Orebank Roads.

Owing to the narrowness of the outcrop belt in the Clear Spring and

Hedgesville quadrangles, the thickness of the Oriskany is estimated at 50 to

75 feet (15 to 22 m).

Keyser-Helderberg Formations (Undifferentiated)

Medium to dark gray, fossiliferous, argillaceous, thin- to nodular-bedded

limestone with black chert nodules and beds of calcareous, fine-grained

sandstone.

The Helderberg Limestone consists of beds of chert and medium-gray

calcareous sandstone that weather orangish brown to reddish brown. The

Helderberg in the adjacent Cherry Run Quadrangle consists of four subunits

(New Creek Limestone, Elbow Ridge Sandstone, Corriganville Limestone,

and Licking Creek Limestone), all of which can be identified in outcrop,

but not mapped separately in the Clear Spring Quadrangle. The underlying

Keyser Limestone consists of medium to light gray, nodular-bedded,

argillaceous, fossiliferous limestone.

The combined thickness of the Helderberg and Keyser formations is

estimated at 250 feet (75 m).

Tonoloway Formation

Medium to light gray, laminated, mudcracked, argillaceous limestone and

tan dolomite. Some strata include calcareous gray shale, black chert

nodules, and thin, pale gray calcareous sandstone that weathers to an

orangish brown, punky, friable sand.

Most of the Tonoloway consists of finely crystalline, mostly thin-bedded,

thinly interlaminated limestone and tan dolomite. Some strata also contain

mud cracks, ripple-marks, and salt and gypsum crystal casts. Minor

amounts of grayish black, coarsely fissile, calcareous shale are concentrated

in the lower portion of the formation. The Tonoloway characteristically

weathers to thin, platy chips. The rare fossils are mostly ostracodes.

Approximately 100 feet (30 m) above the base of the Tonoloway is the

Indian Spring Sandstone (IS), a fine-grained, medium-bedded, lumpy

quartzitic sandstone that is 10 to 17 feet thick (3 to 5 m).

The Tonoloway is approximately 400 feet (120 m) thick.

Wills Creek Formation

Medium to light gray, reddish, greenish, calcareous shale and tan dolomite,

with thin layers of gray, argillaceous limestone and sandy limestone.

Weathers to yellowish gray, light greenish gray, and light gray shale chips.

A dominant lithology in the Clear Spring Quadrangle is red shale and

siltstone, commonly hackly, weathering to reddish and greenish gray shale

chips. The upper Wills Creek contains several beds, generally thin, of

quartzitic sandstone or argillaceous sandstone. The Wills Creek-Tonoloway

contact is transitional and has been arbitrarily placed at the top of the

highest bed of yellowish green-weathering calcareous shale, above which

dark bluish gray, laminated, slabby limestone prevails.

Approximately 400 feet (120 m) of the Wills Creek Formation are present

in the area.

Bloomsburg Formation

Reddish gray to reddish brown, locally pale green, massive mudstone and

shale, argillaceous siltstone, and fine-grained sandstone. The base of the

formation is placed at the lowermost red siltstone or sandstone bed

overlying greenish gray shale or limestone of the McKenzie Limestone. The

upper contact is placed at the top of the highest red bed below the shales of

the overlying Wills Creek Formation.

The Bloomsburg is well-exposed in cliffs lining the valleys of several

tributaries to Lanes and Indian Springs Runs between Lanes Run Road and

Mummert Road. These streams transect a narrow, faulted anticline lying to

the west of and paralleling the larger Fairview Mountain Anticline.

The Bloomsburg Formation is between 75 to 100 feet (21-30 m) in thickness

in the Clear Spring Quadrangle.

McKenzie Formation

Medium grayish green to gray, calcareous shale, and interbedded

argillaceous, gray limestone. The McKenzie Formation is largely shale,

mostly calcareous, fissile to lumpy or hackly in places, finely laminated in

part. Interstratified with the shale are thin beds of dark, clastic, fossiliferous

limestone, typically marked by lumpy, irregular bedding planes which show

in places ripple marks or mud cracks. Some of these limestone beds are

crowded with brachiopods and ostracodes. Intercalated in the middle of the

unit throughout most of the mapped area is a sequence of red shale and

siltstone, in places as thick as 90 feet (27 m), which resembles similar

lithologies in the Bloomsburg or parts of the Wills Creek.

The McKenzie in the mapped area is 300 feet (90 m) thick.

Keefer Sandstone

Light gray to yellowish gray, fine- to medium-grained sandstone. The unit is

thin-bedded in the lower part and thick-bedded in the middle and upper part.

Bedding planes in the Keefer tend to be lumpy and irregular, some with

sinuous trails. Weathers to light gray to yellowish tan. The Keefer is

moderately fossiliferous with small brachiopods and some crinoid debris.

Scolithus tubes can be found in some beds.

The Keefer Sandstone is resistant to weathering and tends to form a

prominent topographic ridge.

The Keefer is about 30 feet (10 m) thick at maximum thickness.

Chambersburg Formation

Medium to dark gray, nodular- to medium-bedded, fossiliferous limestone.

Nodular-bedded, shaly, highly fossiliferous limestone bearing the

echinoderm, Echinosphaerites, occurs near the base of the formation. Top

of the Chambersburg Formation is marked by a gradational contact with

interbedded black shale and argillaceous limestone of the immediately

overlying Martinsburg Formation. Thickness is 250 feet (76 m).

St. Paul Group (undivided)

Massive, light gray, lime mudstone containing fenestral fabric (calcite-filled

voids) at the base (Row Park Limestone) overlain by interbedded, medium

to light gray, medium-bedded limestone and laminated dolomitic limestone

at the top (New Market Limestone). The thickness of the St. Paul Group is

300 feet (91 m).

Pinesburg Station Dolomite

Medium to light gray, medium-bedded, highly fractured dolomite

interbedded with light gray to tan laminated dolomite. Weathers to a very

light gray to buff. Thickness is 350 feet (107 m).

Rockdale Run Formation

Interbedded and cyclic limestone and dolomite, cherty in the lower 400 feet

(120 m). Limestone intervals consist of medium to light gray, ribbony and

thrombolitic to stromatolitic, lime mudstone to boundstone. Locally,

limestone layers are light gray, oolitic packstone to oolitic grainstone.

Dolomite parts of cycles vary from tan, laminated to light gray to tan,

massive, fractured, with wispy dolomitic laminae. The relative proportion

of the limestone to dolomite varies upsection. In the lower 600 feet (180

m), limestone is typically thicker than dolomite. This progressively changes

upsection so that the upper 700 feet (215 m) is dominantly dolomitic with

little limestone within individual cycles. Forms very little topographic

expression; many horizons are very poorly exposed. Thickness is up to

2,500 feet (760 m).

Stonehenge Formation

The Stonehenge Formation (previously Stonehenge Limestone) is

subdivided into three separate members. Only the lowest, the Stoufferstown

Member, is named, the other two are informal in the Clear Spring

Quadrangle.

Upper member

Medium to medium dark gray, medium-bedded, ribbony and oolitic, lim

mudstone to packstone. Near the base of the member ribbony lime mudston

predominates. Upsection, medium gray, ribbony lime mudstone become

interbedded with intervals of flat-pebble lime grainstone, and hummocky

thickly laminated lime packstone and oolitic lime packstone to grainstone

Locally, thin (< 3.0 feet, 1.0 m), algal thrombolites are present. This membe

commonly forms a persistent and mappable ridge and is frequently well

exposed. Thickness is 500 to 750 feet (150 to 215 m).

Middle member

The lower part of the middle member is composed of massive, medium

gray, algal lime boundstone with some strata up to 25 feet (7 m) thick.

Grades upsection into interbedded medium to dark gray algal thrombolites 5

to 7 feet (1.5 to 2.0 m) thick and medium gray, thinly bedded to ribbony,

locally fossiliferous, lime wackestone to lime packstone. Several thin (<

1.0 foot=30 cm), tan dolomite beds occur near the middle of the unit.

Thickness is 300 to 400 feet (90 to 100 m).

Stoufferstown Member

Dark gray, argillaceous, thinly bedded to ribbony, lime mudstone with thin

beds of flat-pebble lime grainstone to conglomerate and hummocky,

discontinuous, thin beds of laminated limestone. A single 10-foot (3 m)

interval of massive, dark gray, thrombolitic, algal boundstone occurs

approximately 30 feet (10 m) above the base of the member. This member

weathers into thin, brown and orange chips, which litter overlying soil.

Forms a low, discontinuous ridge. Thickness varies from 230 to 295 feet

(70 to 90 m).

Conococheague Formation
Interbedded gray limestone and tan dolomite cycles. Subdivided and

mapped as three members, two of which are informal. Total thickness is

from 2,000 to 2,500 feet (610 to 760 m).

Upper member

Interbedded, medium to light gray, ribbony, lime mudstone that weathers to

flaggy to platy beds, and arenaceous grainstone exhibiting edgewise and

flat-pebble conglomerates. Locally, thin, pastel blue and pink marble strata

are developed. Black or gray chert fragments and brown-weathering quartz

sandstone cobbles are frequently abundant in overlying soil. Thickness:

650 to 750 feet (200 to 230 m).

Middle member

Predominantly cyclically bedded, medium to dark gray, thrombolitic

limestone and gray, ribbony and laminated limestone and tan, laminated

dolomite. Thrombolites range in thickness from 3 to 6 feet (1 to 2 m)

within thrombolitic intervals to less than 1 foot (0.3 m) within the ribbony

intervals. Several dark gray, oolitic intervals are present in the upper part of

this member. Thickness ranges from 1,500 to 1,800 feet (460 to 550 m).

Big Spring Station Member

Tan, massive dolomite interbedded with tan to light gray, fractured and

laminated dolomite, locally sandy at its base, becoming interbedded with

gray dolomitic thrombolite and fractured dolomite beds near the top.

Weathers to tan dolomite chips. Member thickness ranges from 200 to 250

feet (60 to 90 m).

Elbrook Formation
Lower part of the formation is very poorly exposed and contains

interbedded tan, thin- to thick-bedded limestone and dolomite, which

frequently weather shaly, that are intercalated with medium-bedded, dark

gray limestone. Middle part of the formation contains cyclic, dark gray

limestone and dolomitic limestone. The upper part of the formation, and

making up its greatest thickness, is cyclically bedded, gray thrombolitic

limestone and ribbony to laminated limestone and dolomite. Thickness

ranges from 2,200 to 2,500 fe et (67 0 to 76 0 m ).
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Rose Hill Formation

Light olive to pale reddish gray, light gray, greenish gray, and deep purple

shale, brownish red sandstone, and thin reddish siltstone. The Rose Hill

Formation is mostly fissile, papery shale, weathering to rusty chips. The

shale is interbedded with thin, laminated, cross-bedded sandstone strata,

especially in the lower portion of the formation. About 150 to 170 feet (45

to 50 m) above the base of the Rose Hill is the Cresaptown Ironstone (CI).

This locally mappable interval is comprised of 20 to 30 feet (6 to 9 m) of

reddish brown, fine-grained, thin-bedded, hematitic sandstone.

The Rose Hill Formation is a poorly exposed, easily weathered shale. The

Cresaptown interval is resistant and commonly forms a topographic ridge.

The contact between the Rose Hill Formation and the overlying Keefer

Sandstone is transitional over several feet of interbedded thin shale and tan

sandstone beds.

Because the formation is readily subject to erosion, determining the

thickness of the Rose Hill is difficult. Based on outcrop width, it was

determined the approximate thickness of the formation in the Clear Spring

quadrangle is 300 feet (90 m).

Tuscarora Sandstone

Light gray to very light gray, locally white, pebbly, fine- to coarse-grained,

thin- to medium-bedded, massive to cross-laminated quartzose sandstone,

with thin shale interbeds.

The Tuscarora is a competent ridge-maker, and holds up the crests of

virtually all of the mountain ridges in the quadrangle. Exposures are

numerous on the crests and in most of the water gaps. The outcrop belt of

the Tuscarora is narrow and winding where is occurs in plunging anticlines

and synclines. Additionally, the outcrop pattern is cut by numerous

transverse faults as evidenced by displaced ridge crest segments.

The thickness of the Tuscarora is less than 100 feet (30 m), and may be as

thin as 60 feet (18 m).

Ultramafic Kimberlite Diatreme

Greenish-black, fine-grained matrix containing pyroxene and melilite

phenocrysts. Grades into border zones containing abundant inclusions of

sandstone, shale, and limonite, as well as abundant quartz grains. Outer

zones of the dike appear lumpy and crudely foliated parallel to vertical

walls. The occurrence of this unit can be traced on Abe Mills Mountain

through float for several hundred feet north of the road and a shorter

distance south on. The dike has intruded along fracture zones in the Sword

Mountain area. The unit has been radiometrically dated as lower Silurian,

approximately 430 million years old. Thickness is up to 300 feet (90 m).

Juniata Formation

Reddish brown, to maroonish purple, fine- to medium-grained, thin- to

thick-bedded, cross-bedded sandstone, siltstone, and massive mudstone. A

thick bed of coarse, gray-green sandstone observed in a few places between

the red strata of the Juniata and the gray rocks of the Martinsburg may

represent an equivalence to the Oswego Sandstone. The Juniata Formation

is rarely observed beneath colluvium of the Tuscarora Formation. In some

locations it is absent due to faulting. Poor exposure precludes accurate

measurement of thickness in this quadrangle, but it is estimated at 200 feet

(60 m).

Martinsburg Formation (undifferentiated)

Interbedded, gray to greenish gray siltstone, tan sandstone, and gray to dark

gray shale. Subdivided into lower and upper members in the Great Valley

part of this quadrangle, but undifferentiated in the Valley and Ridge.

Upper member

Medium gray shale interbedded with thin (0.5 feet, 15cm) light gray to

greenish gray, silty, graded sandstone. Grading upward into interbedded

greenish gray to medium gray siltstone and silty shale with medium- to

thick-bedded, medium- to coarse-grained sandstone. Thickness estimated at

2,000 to 3,000 feet (610 to 915 m).

Lower member

Predominately medium to dark gray, fissile shale with thin (<0.5 inches, 1.0

cm) siltstone interbeds. Dark gray to black shale at base equivalent to the

Utica Shale. Thickness estimated at 1,500 to 2,000 feet (457 – 610 m).


