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Alluvium
Poorly sorted, unconsolidated, tan to dark-gray mud, silt, sand,
and pebbles, deposited within the channel of streams and on the
flood plain adjacent to the streams.  Thickness estimated at 3 to
10 feet ( l to 3 m).                                                            
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Colluvium
Unconsolidated and unsorted 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 Keedysville quad-
rangle, but not mapped separately.  The first type is composed
predominately of boulders, largely subangular to angular that
overlie outcroppings of quartzites or are present downslope
from the quartzite outcrop of the Weverton Formation on South
Mountain.  This type of colluvium appears to be the direct result
of the mechanical breakdown of the quartzite ledges. The thick-
ness was not determined. The second type of colluvium is
composed of sand-supported, rounded pebbles and cobbles of
quartzite.  This type of colluvium is present overlying limestone
bedrock in the Hagerstown Valley and is relatively far removed
from the slopes of South Mountain.  Such colluvium covers
much of the eastern portion of the Tomstown outcrop belt.  The
thickness of this type of colluvium ranges from a thin veneer
less 3 feet to more than 300 feet (l to 100 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 current
Potomac  River and  Antietam Creek.   Thickness ranges from a
thin veneer to more than 10 feet thick (0 to 3 m).            

Diabase dike(s)
Dark-gray to dark green-gray, medium- to fine-grained diabase.
Within thicker dikes the diabase is coarser grained and may take
on a salt and pepper appearance.  Typically occurs as weathered,
large, spheroidal boulders that exhibit a reddish brown patina.
Dikes range in thickness from 3 to 15 feet (1 to  3 m).              

Conococheague Formation 
Interbedded and cyclic, gray limestone, tan dolostone, and
laminated and biohermal limestone. Subdivided and mapped as
three members, two of which are informal.  Only the lower two
members are present on this map.  Total thickness is from 2,000
to 2,500 feet (600 to 750 m).                         
Middle member
Predominantly cyclically bedded, medium- to dark-gray, throm-
bolitic 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 present in the upper part of this member.
Thickness ranges from 1,500 to 1,800 feet (450 to 600 m).      
Big Spring Station Member
Tan massive dolomite interbedded with tan to light-gray lamin-
ated dolomite; unit characterized by dark-brown weathering.  At
the type section on the western side of the Hagerstown Valley,
this member is characterized by interbeds of light-gray, cross-
bedded, calcareous, intraclastic, quartzarenitic sandstone
approximately 3 feet (1 m) in thickness.  Member becomes
interbedded with gray dolomitic thrombolite beds near the top.
Thickness ranges from 200 to 300 feet (70 to 100 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 feet (700 to 800 m).

Waynesboro Formation
Interbedded and cyclically bedded carbonates and clastics.
Specifically, gray limestone and tan dolostone interbedded with
a variety of clastic rocks including:   red and green siltstone;
shale;  and  red-brown, green-gray,  white, and tan, fine-grained
sandstone at the top and bottom.  Divided into three members
by Brezinski (1992).                                                      
Chewsville Member

Medium- to thick-bedded,  medium-to coarse-grained,
intraclastic  grainstone;  tan, laminated dolostone and dolomitic
limestone; and medium-gray, oolitic, lime grainstone, ribbony
carbonates, and burrow-mottled dolomitic limestone.  This unit
is typically poorly exposed, but makes up the greatest thickness
of the formation.  Thickness estimated at 600 to 750 feet (200 to
250 m).                                                            
Red Run Member
Interbedded, tan-weathering, punky, fine-grained sandstones;
green-gray shale;  gray sandy limestone; and laminated
dolostone.  Locally thin (0.6 to 5 cm) layers of red siltstone and
sandstone are present.  Typically, this unit forms a low ridge
somewhat lower in height than the Chewsville Member.
Thickness estimated at 150 to 225 feet (60 to 75 m).               

Tomstown Formation
Predominately buff-weathering, medium- to dark-gray,
dolomite, dolomitic limestone, and limestone.  The Tomstown
Formation was divided into four members by Brezinski (1992).
These are, in ascending order, the Bolivar Heights, Fort Duncan,
Benevola, and Dargan Members.  The total thickness of
the formation is 1,200 to 1,300 feet (366 to 396 m).          
Dargan Member
Interbedded and cyclical dolomite and limestone.  Cycles
consist of alternations of dark gray, bioturbated dolomite and
medium- to dark gray, laminated  dolomite,  or dark  gray
dolomite or  limestone  and tan,  laminated, silty dolomite.
Thickness is approximately 700 feet (215 m).                             
Benevola Member
Light-gray to white, massive to poorly bedded, highly fractured,
sugary dolomite.  The Benevola Member varies from white to
very light gray, both on fresh and weathered surfaces and has
a sugary appearance.  Bedding is rarely evident within the
Benevola Member, except within polished slabs where faint
ghosts of crossbedding are common. Thickness is 100 to 150
feet (33 to 50 m).                                                              
Fort Duncan Member
Medium- to dark-gray, thick-bedded, mottled dolomite with
white, void-filling, sparry dolomite.  Weathered surface
characterized by irregular anastamosing network of clotted
algae.  Layers of the white, sparry dolomite, 1 to 4 cm wide,
fill voids that are continuous in beds for up to several yards
(several meters).  The white, void-filling dolomite contrasts the 
darker mottled dolomite.  Thickness ranges from 200 to 250
feet (60 to 75 m).                                                        
Bolivar Heights Member
The Bolivar Heights Member is characterized by three
stratigraphically stacked lithologies. The basal lithology is a tan,
vuggy dolomite that is in contact with the underlying Antietam
Formation.  This dolomite ranges from 10 to 40 feet  (9 to 12 m)
in thickness, and is rarely exposed.  Overlying the tan basal
dolomite is an interval 40 to 50 feet (12 to 15 m) thick,
comprised of very light gray, sheared, laminated, dolomitic
marble (Keedysville marble bed). Above the Keedysville marble
bed, the Bolivar Heights Member consists of about 200 feet
(60 m) of thin- to medium-bedded, dark-gray, ribbony, burrow
mottled, lime mudstone that weathers light gray.  The number
and density of burrows vary among beds, with very little
burrowing in some layers and an anastomosing network of
burrows in others.  Thickness is 200 to 250 feet (60 to 75 m).

Antietam Formation

Harpers Formation

Weverton Formation
Primarily light-gray to gray quartzite,  conglomerate, and
metagraywacke with interbeds of dark-gray to black phyllite.
Three members are recognized and mapped in the Keedysville
quadrangle (Brezinski, 1992).                                                      
Owens Creek Member
Dark to very dark gray, very coarse grained to
conglomeratic, crossbedded graywacke.  Although commonly
crossbedded, the very coarse grained nature of this unit makes
recognition of crossbedding difficult.  Large (1 to 3 cm) white
and pink quartz pebbles are characteristic of this member,
although they are only locally common.  Thickness ranges from
150 to 180 feet (50 to 60 m).                                
Maryland Heights Member
Thin (less than 33 feet; 10 m),  medium- to dark-gray quartzite
and graywacke interbedded with very dark gray, highly cleaved
siltstone and phyllitic shale.  Shales and siltstones are very
poorly exposed and individual quartzites and graywackes are
only locally traceable.  Thickness ranges from 150 to 350 feet
(50 to 115 m).                                                             
Buzzard Knob Member
The lowest member of the formation consists of two ledge-
forming  quartzites, which are often difficult to discern.  The
lower ledge consists of light- to medium-gray, medium-bedded
quartzite with dark-gray argillaceous layers up to 4 cm thick,
separating the quartzite beds.  Crossbedding within individual
quartzite strata is pervasive and is commonly accentuated by
purplish or yellow-gold bands demarcating the individual
crossbed foresets.  The upper ledge-forming quartzite is
composed of medium- to thick-bedded, very light
green-gray, shaly quartzite.  Crossbedding is much less common
than in the lower ledge.  This member is the main ridge-forming
unit of the Maryland Blue Ridge.  Thickness ranges from 125 to
175 feet (40 to 50 m).                           

Loudoun Formation
Medium- to dark-gray, medium-bedded conglomerate and
black, tuffaceous phyllite.  Lithology is very variable, ranging
from a crossbedded quartz-pebble conglomerate to a highly
cleaved polymictic conglomerate with a matrix of flattened
phyllite pebbles.  The localized distribution and rapid thickness
variations of this formation may be the result of the original
deposition patterns. The Loudoun Formation ranges in
thickness from 20 to 150 feet (6 to 45 m) in the Keedysville
quadrangle.

Catoctin Formation 
The Catoctin Formation is a suite of volcanigenic rocks that
consists principally of metabasalt, metarhyolite, and
tuffaceaous phyllites.  Although these major rock types are
mappable lithologic units, their stratigraphic relationships are
not known.                                                                                   
Metabasalt
Characteristically a green, greenish gray, bluish green, or gray,
medium-grained, non-porphyritic, massive to highly cleaved
rock.  Commonly amygdaloidal with quartz, epidote,
plagioclase feldspar, or chlorite filling oval-shaped vesicles; or
porphyroblastic with flattened and elongated grains or
aggregates of chlorite, actinolite(?), or epidote, ranging
between 10 and 25 mm in length.  May exhibit medium to
broad bands that differ in color or texture.  Locally brecciated.
Prominent veins and nodular masses of epidote and
quartz are widely distributed throughout the unit.  Thickness of
the entire metabasalt unit ranges from approximately 200 feet
to greater than 1,000 feet (60 to 305 m).                     
Metarhyolite
Predominantly light-gray to grayish blue, highly sheared
metarhyolite.  Weathers very light gray to white.  Two belts of
this lithology are mapped in Pleasant Valley south of
Rohersville.  Estimated thickness 50 to 100 feet (15 to 30 m).   
Mafic dikes
Typically dark greenish gray to grayish olive-green, fine- to
medium-grained metabasalt occurring as dikes intruding rocks
of Middletown Complex.  Crosscutting relationship with older,
gneissic foliation is discernible.  Dikes range in width from
several inches up to several tens of feet (approximately 7 cm to
10 m).  Individual dikes may be traceable and mapped.

Swift Run Formation

Very light gray, dusky yellow-green and very light greenish
gray, lustrous quartz-sericite(?) phyllite that weathers grayish
orange to very light gray.  Quartz occurs as medium to coarse
detrital grains, either uniformly disseminated throughout the
rock or concentrated in thin bands or lenses.  Estimated
thickness 0 to 75 feet (0 to 23 m).                                               

Phyllite

Very light gray, thin-bedded, laminated and cross-laminated
sericitic quartzite that weathers light greenish gray to light
gray; and medium light gray, thick-bedded, coarse-grained,
laminated quartzite, weathering light gray.  Locally, a white to
very light gray, graded fine- to coarse-grained, friable
feldspathic sandstone that weathers yellowish gray and grayish
orange.  Estimated thickness 0 to 90 feet (0 to 27 m).                 

Quartzite

The Basement gneiss complex is a suite of high-grade
metamorphic rocks that form the core of the Blue Ridge
Anticlinorium in Maryland as well as underlying Pleasant
Valley south of Rohersville.  These rocks were created during
the Grenville Orogeny approximately 1.1 bya and no
stratigraphy is inferred.                                                                

Basement gneiss complex

Fine- to medium-grained, tan to very light gray, massive, finely
banded to indistinctly foliated chlorite-quartz-microcline-
plagioclase gneiss.                                     

Leucocratic gneiss

Fine- to medium-grained, very light gray, finely banded to
indistinctly foliated quartz-microcline-plagioclase gneiss.
Similar to leucocratic gneiss, but with scattered garnets.
Weathers light gray to yellowish.                                                

Garnet gneiss

Fine- to medium-grained, very light gray to yellowish gray
granitic rock that weathers very pale orange, grayish pink,
and grayish orange to pale brown.  Usually massive, but a faint
foliation is commonly discernible.  Quartz occurs in prominent
grayish blue grains.  Biotite, the principal varietal mineral, is
brownish black to greenish black.  In places, the gneiss is
interlayered with thin, irregular bands or zones of biotite schist.

Biotite gneiss

Medium-grained, granular, massive or poorly foliated biotite-
hornblende-plagioclase gneiss that weathers light olive-gray,
pale olive, or greenish gray.  May contain prominent greenish
black hornblende porphyroblasts 5 to 10 mm long.
Hornblende, grayish black biotite, and dusky green to dusky
yellow-green chlorite contrast with very light gray to light
greenish gray plagioclase feldspar.                                              

Hornblende gneiss
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Cavetown Member

Reddish brown to chocolate-brown, silty shale, siltstone, and
silty fine-grained sandstone, interbedded with white, calcareous,
             -burrowed sandstone beds (2 to 6 cm thick) and tan to
buff, medium-bedded, sandy dolostone.  This unit usually is the
most diagnostic of the Waynesboro lithologies and typically
forms a ridge, which makes it easily traceable.  Thickness
estimated at 90 to125 feet (30 to 45 m).                  

Skolithus

Dark green-gray, highly cleaved, silty, phyllitic shale and
siltstone interbedded with white,       -burrowed, fine-
grained sandstone in the lower part of the formation.  These
lower strata grade upsection into medium-bedded, white,
bioturbated and crossbedded, fine- to medium-grained
sandstone in the middle of the formation.  The uppermost strata
of the formation consist of light- to medium-gray, crossbedded,
granular conglomerate.  Although exposures of the formation
are very rare, mapping of the Antietam Formation is facilitated
by the upper sandstone-conglomerate interval, which forms a
ridge somewhat lower in altitude than the Weverton Formation,
but considerably higher than the Waynesboro ridges. Thickness
ranges from 500 to 800 feet (150 to 245 m).                                

Skolithus
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Weathering residuum
Brownish red to reddish brown soil containing rounded to
angular, pebble- to cobble-size white to very light gray quartz.
Thickness ranges from a thin veneer to 3 feet (1 m).                    

Predominately dark green-gray, highly cleaved, phyllitic shale
and siltstone with lesser amounts of metasandstones and impure
gray quartzites.  Shale and siltstone are dark green-gray, dark
brown-gray to medium gray in color and weather tan.  Cleavage
typically obscures bedding.  Metasandstones  are commonly
thin (1 inch to 16 feet; 3 cm to 5 m), dark green-gray,
fine to medium grained, highly argillaceous, and contain
              burrows, especially near top of formation.  Quartzites
are light to medium gray, coarse grained to conglomeratic,
crossbedded and commonly less than 30 feet (10 m) in
thickness.  Where thick enough to be traceable, the
metasandstone [Chm] and quartzite [Chq] are mapped
separately.  Owing to intense intraformational folding,
determining the thickness of the formation was impossible.
Estimates range from 1,500 to 3,000 feet (450 to 1,000 m).  

Skolithus
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KEEDYSVILLE REGION FAULTING HISTORY
    The Keedysville quadrangle has long been recognized as one of the most
structurally complex areas of Maryland (Jonas and Stose, 1938, Cloos, 1951,
Brezinski, 1992, Southworth and Brezinski, 1996b).  This quadrangle lies at the
terminus of Elk Ridge, an extension of the westernmost ridge of Virginia’s Blue
Ridge.  The relationships of the rock units in this area have long perplexed
geologists.  Recent mapping and earlier work of Brezinski (1992) and Southworth
and Brezinski (1996b) demonstrate the Rohrersville area represents a structural
convergence where numerous episodes of faulting and folding are recorded.
Deciphering these structures helps unravel the complex geologic history of the
northern Blue Ridge.                                           
Rohrersville Fault
    A long-recognized stratigraphic discontinuity is exposed at Rohrersville
where the Dargan Member of the Tomstown Formation is in contact with the
Catoctin Formation.  Cloos (1941) mapped this structure as part of a group of
high-angle normal faults that extended from Chestnut Hill northward around Elk
Ridge and southward into northern Virginia along Short Hill.  (On this map this
group includes both the Rohrersville fault and the southern part of the South
Mountain fault.)  Careful mapping of the Rohrersville fault trace shows that the
high-angle interpretation is not possible because the trace is highly sinuous.
Southworth and Brezinski (1996b) have interpreted this fault as an early
Paleozoic normal fault in which the units on the north side of the fault (ranging
from the Tomstown to Elbrook Formations) represent the original downthrown
block (or hanging wall) and units on the south side of the fault (Catoctin
Formation through Chilhowee Group) represent the original upthrown block (foot
wall).  Subsequent deformation resulted in the folding of the geologic units and
the fault.  Between Chestnut Grove and the northern end of Elk Ridge the fault is
interpreted to be in an overturned position.  Core drilling of this structure near
Rohrersville by the U.S. Geological Survey demonstrated that the Tomstown
Formation here is actually recumbent (part of an overturned fold with a nearly
horizontal axial plane) and rests upon the Catoctin Formation.  Furthermore,
earlier drilling by the USGS and Maryland Geological Survey in 1990 along the
South Mountain fault at Weverton (located in southern portion of this map)
showed carbonate rocks in the subsurface (presumably part of the Tomstown) in
contact with granitic basement rocks.  This led Southworth and Brezinski (1996b)
to hypothesize the South Mountain fault (discussed below) between Rohrersville
and Short Hill, Virginia, is actually a reactivation of the Rohrersville fault.
Keedysville Fault
    The lineated Keedysville marble bed, which occurs near the base of the
Bolivar Heights Member of the Tomstown Formation, is interpreted as
representing a fault surface (Brezinski et al., 1996).  Because there appears to be
no stratigraphic offset, determining the amount of throw is impossible.  At all
locations this marble is lineated and parallel to overlying and underlying bedding.
At several locations it can be demonstrated that the marble has been folded along
with the adjacent strata.  This suggested to Brezinski et al. (1996) that this fault
actually served as a detachment layer separating the Cambrian and Ordovician
carbonate succession from the underlying Chilhowee Group clastics.  This marble
has been traced from Berryville, Virginia, to Glen Forney, Pennsylvania, and
appears to represent a structure of quite some areal extent.  Brezinski et al. (1996)
postulated that this faulting occurred in the Late Ordovician and may be related to
the formation of the Taconic Mountains in New England.               
Beaver Creek Fault

South Mountain Fault System

San Mar Fault
   A relatively straight stratigraphic discontinuity extends from west of
Rohrersville northward (beyond the map boundary) to Interstate 70 where it
appears to merge with, or be lost against, the Beaver Creek fault (in the
Funkstown quadrangle).  Brezinski (1992) named this structure the San Mar fault.
On the eastern side of this structure the Red Run Member of the Waynesboro
Formation is overturned and sometimes recumbent.  To the west, on the presumed
footwall strata are sheared marble, tan dolomite, and ribbony dolomite of the
Elbrook Formation.  Consequently, stratigraphic relations suggest that the
Cavetown and Chewsville Members of the Waynesboro Formation are absent.
The age of this structure is questionable, but as it is currently interpreted the
Sanmar fault is hypothesized to be a thrust fault that is of the same age as the
South Mountain faulting.  However, it is possible that the absence of the middle
and upper Wayneboro members along the San Mar fault may actually represent
an interval of nondeposition or facies changes within the Rohrersville fault
graben where these shallow water deposits were not preserved.        
Eakles Mills Fault
      A fault with a straight trace was shown by Brezinski (1992) to pass through
Eakles Mills and could be traced northward into the Funkstown quadrangle.
Brezinski (1992) termed this structure the Eakles Mills fault.  This structure can
now be traced into Pennsylvania where it merges with the Antietam Cove fault of
Root (1968).  This vertical fault is exposed within the eastern wall of the
Benevola Quarry in the Funkstown quadrangle where the Dargan Member of the
Tomstown is placed in contact with the Elbrook Formation.  The vertical fracture
cleavage associated with this structure suggests that these are brittle fractures and
thus, this fault may be as young as Triassic.                                      
Interpreted Sequence of Tectonic Events
    During the Early to Middle Cambrian, extension produced a fault graben
(Rohrersville fault) that placed the Tomstown through Elbrook Formations in the
hanging wall against the Catoctin through Harpers Formations in the foot wall.
Carbonate deposition continued through the Cambrian and Ordovician.  Near the
end of the Ordovician Period the Taconic orogeny produced compressional stress
along the eastern United States.  These stresses are interpreted as having
produced detachment of the entire carbonate succession along the Keedysville
fault.  Ramping from this detachment may have produced the Beaver Creek fault.
During the Late Paleozoic, Alleghanian deformation produced the overturn of the
South Mountain anticlinorium and the Massanutten synclinorium.  Older faults
were involved with this folding and in places were overturned along with the
sedimentary succession.  Faulting along the western boundary of South Mountain
produced the South Mountain fault; the segment of this fault from Rohrersville
south is interpreted to have been part of the Rohrersville fault that was
reactivated during the Late Paleozoic deformation.  Late Triassic extension
caused by the disintegration of Pangaea produced a number of fault grabens
along the eastern margin of the United States.  The Eakles Mills fault is
interpreted as one of these extensional faults.                              
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     Brezinski (1992) has shown that numerous stratigraphic discontinuities are
associated with the outcrop belt of the Waynesboro Formation.  He interpreted
these discontinuities as representing a fault that he believed coincided with
Beaver Creek and which he termed the Beaver Creek fault.  The trace of the fault
is very sinuous, indicating that it either has a very low angle, or has been gently
folded.  Because a single, low-angle fault cannot explain all of the observed
discontinuous relationships, Brezinski (1992) proposed that the Beaver Creek may
have been folded following emplacement.  Besides the stratigraphic offsets,
outcrop exposures reveal that a mylonitic marble interval developed at the top of
the Tomstown Formation in conjunction with the formation of the Beaver Creek
fault.  At one location, in the Funkstown quadrangle, this fault is demonstrably
mylonitic.  This fault has been interpreted as a splay off the Keedysville
detachment interval northwest of the town of Keedysville (Brezinski, 1992).  If
this interpretation is correct then the Beaver Creek fault is also Ordovician in age.

      The eastern boundary of the Great Valley in Maryland is demarcated by a large
fault or system of faults that is present at the western base of South Mountain.
This fault system places overturned Chilhowee strata against the Tomstown
Formation.  Brezinski (1992) interpreted these stratigraphic incongruities as a
fault that he named the South Mountain fault.  The South Mountain fault can be
traced southward along the entire length of the ridge, and from Rohrersville
southward, it coincides with a long-recognized strucuture that Cloos (1941)
believed to be a normal fault.  Southworth and Brezinski (1996a) extended this
structure into northern Virginia and referred to this structure the Short Hill-South
Mountain fault; however, on this map, the name South Mountain fault is retained
to refer to the portion of the fault in Maryland, following Brezinski (1992).
Kinematic indicators taken from core drilling that penetrated this fault at
Weverton, in the Harpers Ferry quadrangle, demonstrate that the fault dips gently
to the east, and that the most recent movement of this fault is compressional.  This
is counterintuitive to the geologic relationship that places younger Harpers
Formation on older Precambrian basement gneisses.  Thus, this fault is interpreted
as a late Paleozoic thrust fault that places South Mountain against the Great Valley
succession.  However, from Rohrersville southward, this fault is interpreted as a
reactivation of the early Paleozoic Rohrersville normal faulting.      
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