Clear Spring-Hedgesville Quadrangle, Geologic and Karst Map

77759 0"W TT°560W TI*5TOW 560" -
316000 318000 ?2360%\3’ TT°55'0"W TTE40W —
322000
o — ' | | 324000
DESCRIPTION OF MAP UNITS
Alluvium
Qal Clay, sand, silt, and gravel with variably thick covering of soil. Pale gray to Rose Hill Formation
X x‘l’wn’ wea}the;mg toutan, ye(lilog’d or orange-tf)rcilwn.Cl Sori dranel Light olive to pale reddish gray, light gray, greenish gray, and deep purple
1 uw;m m ti ¢ Fa eyl an tedge Edag[ 0 tde efﬁ bpl’ll}g Qua lngte shale, brownish red sandstone, and thin reddish siltstone. The Rose Hill
consists mostly ol poorly sorted, muddy sand or siit, bearing angular to Formation is mostly fissile, papery shale, weathering to rusty chips. The
subrounded clasts of locally derived rocks, chiefly sandstone or siltstone. shale is interbedded with thin, laminated, cross-bedded sandstone strata,
g;ﬁilgnga; pg;rd ;283?;1 eld;ﬂzgrf:gel'eslntfllikaﬁdi\gﬂezlf;ﬁ C(Lf tslfﬂsClz?; especially in the lower portion of the formation. About 150 to 170 feet (45
o > > ’ y to 50 m) above the base of the Rose Hill is the Cresaptown Ironstone (CI).
p}lleservled within karst valleys that may or may not contain active stream This locally mappable interval is comprised of 20 to 30 feet (6 to 9 m) of
channels. . . . . i,
> ) ) . reddish brown, fine-grained, thin-bedded, hematitic sandstone.
Alluvium is less than 2 fe.et thick along smaller streams but is more than The Rose Hill Formation is a pootly exposed, easily weathered shale. The
& 15 feet along the Potomac River (0.6 to 4.5 m). Cresaptown interval is resistant and commonly forms a topographic ridge.
- | S The contact between the Rose Hill Formation and the overlying Keefer
§ a Terrace deposits . o . .
e N . . Sandstone is transitional over several feet of interbedded thin shale and tan
P z P Qt Reddish brown to brown, sandy and clayey mixture of rounded pebbles to sandstone beds.
g g cobblesbof se:}rids‘i)orie, VemRiquartz,Tir.ldkrcl{uartzne. Pfresent ﬁ?ng elevatetd g Because the formation is readily subject to erosion, determining the
% areas above the rotomac RIver. lckness ranges trom a thm veneer to o thickness of the Rose Hill is difficult. Based on outcrop width, it was
=i more than 30 feet (0 to 10 m). é determined the approximate thickness of the formation in the Clear Spring
o Colluvi ) quadrangle is 300 feet (90 m).
olluvium
Qc Unconsolidated and unsorted deposits of sand, cobbles, and boulders that Tuscarora Sandstone
acs:zlmulzte on thle sllorzies bellow out(;:m{)hs 9fﬂthe sand;tone.tanquuatrtz1te St Light gray to very light gray, locally white, pebbly, fine- to coarse-grained,
vu&gr:’rzléo;?z\:ezsh?v&]lg C(I)Zalrlssgrr)fn;nane; HZ(ilIgle;feiﬁZeq?lagﬁrgl};s v"li/ﬁeyfli)re;i thin- to medium-bedded, massive to cross-laminated quartzose sandstone,
- ’ : > with thin shale interbeds.
f)ylftiro;Spirf;sm(l));)Sc;(llartgriteedsoI(I)lfm?}:zlyTu(s)fargilaguli?);n:t(i)sidf; tgiatﬂaz;/(:ﬂ:f) The Tuscarora is a competent ridge-maker, and holds up the crests of
O . . ) virtually all of the mountain ridges in the quadrangle. Exposures are
g?urvtlew allltd Sf“f[(})lrd rn01111nta.1nsl. bThlls((;ype offcct)lllluvmnl}t ?ft’pelarj to bel:cﬂe numerous on the crests and in most of the water gaps. The outcrop belt of
thlzslznersesssvasonot (eie?cl:;liizzica ThreeE;ecc())r‘:int}(f)pe 0‘; cq;ll?u VZ11u:n ies %z;poseg the Tuscarora is narrow and winding where is occurs in plunging anticlines
: and synclines. Additionally, the outcro attern is cut by numerous
of reddish brown, rounded pebbles and cobbles of sandstone, quartzite, and transvgrse faults as evidenc e}(ll by disp lacedpricﬁge crest segments.y
vein quartz. This type of colluvium is present both at the eastern base of The thickness of the Tuscarora is less than 100 feet (30 m), and may be as
z ° v Fairview Mountain, and as isolated. patches overlying limestone bedrock in thin as 60 feet (18 m).
8 | S: the Hagerstown Valley. The latter is far removed from the slopes of South
& = ﬁg Mountain and tends to be much more heavily weathered. The thickness of - Ultramafic Kimberlite Diatreme
A this typle .Of C(;lluwun;l rangesffronll a thin veneer of less 3 feet to an Greenish-black, fine-grained matrix containing pyroxene and melilite
accumulation of more than 300 feet (1 to 90 m). v phenocrysts. Grades into border zones containing abundant inclusions of
. sandstone, shale, and limonite, as well as abundant quartz grains. Outer
4 o Mah&gtsz;geo Fm‘:;;il::::(;ay olivo-gray, to gyish brown, sandy siltstono, fine zones of the dike appear lumpy and crudely foliated parallel to vertical
’ ’ Rl ’ ’ walls. The occurrence of this unit can be traced on Abe Mills Mountain
sandstone, and gray fossiliferous shale interbedded with thin-bedded through float for several hundred feet north of the road and a shorter
siltstonp and sandstong Weathers.to grayish brown, hackly sha!e and local distance south on. The dike has intruded along fracture zones in the Sword
Zplézr.mds of weathering shaly siltstone and coarse shale with obscure Mountain area. The unit has been radiometrically dated as lower Silurian,
cdaing. approximately 430 million years old. Thickness is up to 300 feet (90 m).
The Mahantango Formation is limited to the Hedgesville Quadrangle. PP Y Y P ( )
The lower portion of the formation contains considerable medium-to thick- Juniata Formation
bedded, blocky-weathering, fine-grained sandstone and minor conglomerate, 4 - Reddish brown, to maroonish purple, fine- to medium-grained, thin- to
preliumably ;epresentmig the Clearville S1ltstonedMembe}z. The sands?olilelis thick-bedded, cross-bedded sandstone, siltstone, and massive mudstone. A
well-exposed in cuts Ta:n ong McCoys ferry Road near the contact with t E thick bed of coarse, gray-green sandstone observed in a few places between
Needm(?re Shale. ¢ upper Mahantango is truncated by the Nort the red strata of the Juniata and the gray rocks of the Martinsburg may
z M%llllnt?\l/? flault systelr:n o letel dinth d represent an equivalence to the Oswego Sandstone. The Juniata Formation
';3 . i a alrlltango orr'natlonh%skrlllot COI;IP ete 31’ repre;sentz In the mappe is rarely observed beneath colluvium of the Tuscarora Formation. In some
3 i 33, area, but to the west attains a thickness of up to 1,500 feet (450 m). locations it is absent due to faulting. Poor exposure precludes accurate
~ EQ Need M Ilus Shale (Undifferentiated) measurement of thickness in this quadrangle, but it is estimated at 200 feet
9 eedmore-Marcellus Shale (Undifferentiate 60 m).
- Medium to very dark gray shale, with thin argillaceous limestone and ( )
calcitic shale. Weathers to light olive-gray shale chips. Martinsburg Formation (undifferentiated)
[ The Needmore u(;;fitorﬁi dank tﬁffl.y’tofﬁf:ifiﬁz?ﬁles&dgfZi;ﬁlaiﬁlf; Interbedded, gray to greenish gray siltstone, tan sandstone, and gray to dark
limestone. Shale in the lower part of the unit is non-calcarcous, The gray shale. Subdivided into lower and upper members in the Great Valley
) . . . ) t of thi drangle, but undifferentiated in the Vall d Ridge.
Marcellus Shale consists of dark gray to black, brittle, fissile to papery shale bart oT His quadrangte, but undrtierentiated i the vatiey and fidge
with several thin argillaceous limestone beds near the middle of the unit. Upper member
The Marels wenirs o medim ry cips bt chaarinly i Madun sl stedded Wil hin (05 T, 15em) gt sy
convergence, the Marcellus an‘d Needmore are mapped as a single unit green%sh gray, silty, graded san@stone. Gradmg upward 1gto 1nter'bedded
which ma ;lso include in the maned area the Tioea Bentonite. a ver greenish gray to medium gray siltstone and silty shale with medium- to
thin brow}rllish tuffaceous shale insglr)te d between the gtwo formatior’ls Thz thick-bedded, medium- to coarse-grained sandstone. Thickness estimated at
’ ’ . i . o 2,000 to 3,000 feet (610 to 915 m).
best outcrops of the unit are in a long road cut and adjacent borrow pit along ° et ( © m)
MD Route 51 about 2000 feet west of McCoys Ferry Rd. Lower member
?5: f Fl;hei “t(l)llfkrllzs()s of the Needmore-Marcellus is approximately 450 to 500 Predominately medium to dark gray, fissile shale with thin (<0.5 inches, 1.0
g - ; 'g eet ( ° m). cm) siltstone interbeds. Dark gray to black shale at base equivalent to the
3 8 Oriskany Sandstone Utica Shale. Thickness estimated at 1,500 to 2,000 feet (457 — 610 m).
§ 5 | Do 1 Light gray to medium gray, fine to medium grained, medium- to thick- Chambersburg Formation
ﬁ A be((il(_lid’ l?ftiuy fossﬂllferous, .calca:epusdszgdsaone. l\:iv.eathegs tz)o pale-gray Oc Medium to dark gray, nodular- to medium-bedded, fossiliferous limestone.
or dirty white, orange-brown, iron stained, friable, moldic sandstone. Nodular-bedded. shalv. hiehly fossilif limest beari th
The Oriskany occupies a sinuous outcrop belt in the southwestern part of the (I)l’u a:ir © ; ;z S ahy, ey tossit erl(zusb 1mefs Enef eat:flng T ¢
mapped area which is terminated by the North Mountain Fault system near e‘; 1}1110 g;ma bc lt’)wSP Faer lteS‘, oceurs Ilekaerdt be ase od t‘e olrma ion. o}p;
t t t tact wit
Interstate 70 at Boyd Mountain. Fossils are conspicuous in portions of the N lf ad Zmbfrskuri lorma:;on lil mar i Y a grada flOILa eon acd' w11
Oriskany, especially molds and casts of large, thick-shelled brachiopods 1nter1§ © y cb slac anc awgl ;C.GEES 1mestor1fe of the immediately
(Costispirifer, Acrospirifer). Locally Oriskany strata are permeated with a overlying Martinsburg Formation. Thickness is 230 feet (76 m).
low-grade iron oxide ore which was exploited during much of the 19th -
. . . St. Paul Group (undivided)
Centqu and smelted in the nearby Green Spring Furnace. The old workings Osp Massive, light gray, lime mudstone containing fenestral fabric (calcite-filled
areOstl.ll exttan:halong Cove and ?ﬁbaﬂk tRoads].D It in the Clear Sori q voids) at the base (Row Park Limestone) overlain by interbedded, medium
q dwlng']lo ed;larrcl)wnetzisls (;1_ ke ou cfm}f) Oe' lin ¢ Llear I:irmgsgn to light gray, medium-bedded limestone and laminated dolomitic limestone
edgesville quadrangles, the thickness of the Oniskany 1s estimated at 50 to at the top (New Market Limestone). The thickness of the St. Paul Group is
75 feet (15 to 22 m). 300 feet (91 m).
g v DSkh Keyser-Helderberg Formations (Undifferentiated) = Pinesburg Station Dolomite
g z Medium to dark gray, fossiliferous, argillaceous, thin- to nodular-bedded -g Ops Medium to light gray, medium-bedded, highly fractured dolomite
§ limestone with black chert nodules and beds of calcareous, fine-grained 'g interbedded with light gray to tan laminated dolomite. Weathers to a very
A sandstone. <! light gray to buff. Thickness is 350 feet (107 m).
The Helderberg Limestone consists of beds of chert and medium-gray o
§ § calcareous sandstone that weather orangish brown to reddish brown. The Rockdale Run Formation
ﬁ §|: iﬁlde?ergkh;‘ ?he adjacer;lfherg.;{unsQu;drangleccon§ists O.Zfollllf subunits Grir Interbedded and cyclic limestone and dolomite, cherty in the lower 400 feet
ew Creek Limestone, ow Ridge Sandstone, Corriganville Limestone, (120 m). Limestone intervals consist of medium to light gray, ribbony and
and Licking Creek Limestone), all of which can be identified in outcrop, thrombolitic to stromatolitic, lime mudstone to boundstone. Locally,
but not mapped separately in the Clear Spring Quadrangle. The underlying limestone layers are light gray, oolitic packstone to oolitic grainstone.
Keyser Limestone consists of medium to light gray, nodular-bedded, Dolomite parts of cycles vary from tan, laminated to light gray to tan,
argillaceous, .fossﬂlfe.rous limestone. . . massive, fractured, with wispy dolomitic laminae. The relative proportion
The combined thickness of the Helderberg and Keyser formations is of the limestone to dolomite varies upsection. In the lower 600 feet (180
estimated at 250 feet (75 m). m), limestone is typically thicker than dolomite. This progressively changes
st upsection so that the upper 700 feet (215 m) is dominantly dolomitic with
° Ton‘l’\llovg?y Ff[)mll'aﬁt(m laminated dermcked " ot ‘ little limestone within individual cycles. Forms very little topographic
edmm to hight gray, lamnated, mudcracked, argiliaceous 1mestone an expression; many horizons are very poorly exposed. Thickness is up to
tan dolomite. Some strata include calcareous gray shale, black chert 2,500 feet (760 m).
z nodules, and thin, pale gray calcarcous sandstone that weathers to an
§ z orangish brown, punky, friable sand. Stonehenge Formation
3 § Mos‘F of the Tonoloway consists of finely crystalline, mostly thin—beddefl, The Stonehenge Formation (previously Stonehenge Limestone) is
3 thlrzily mtelilanupat;ed 11mlistone damd 1tan dglormte. Some stlrata also cg/r;taln subdivided into three separate members. Only the lowest, the Stoufferstown
mud cracks, ripple-marks, and salt and gypsum crystal casts. Inor Member, is named, the other two are informal in the Clear Spring
amounts of grayish black, coarsely fissile, calcareous shale are concentrated Quadrangle.
in the lower portion of the formation. The Tonoloway characteristically
§ weathers to thin, platy chips. The rare fossils are mostly ostracodes. Upper member
S Approximately 100 feet (30 m) above the base of the Tonoloway is the MPI(’T dium dark dium-bedded. ribb d oolitic. T
~ Indian Sorine Sandst IS M ined divmbedded. 1 Osu edium to medium dark gray, medium-bedded, ribbony and oolitic, lim
hdian Spring Sandstone (IS), a ne-graned, medium-bedded, fumpy mudstone to packstone. Near the base of the member ribbony lime mudston
qllllarlzmc lsandstgne that is 10? 147036? thl?;(gz’ to i mlz predominates. Upsection, medium gray, ribbony lime mudstone become
The Tonoloway is approximately eet (120 m) thick. interbedded with intervals of flat-pebble lime grainstone, and hummocky
Wills Creek F i thickly laminated lime packstone and oolitic lime packstone to grainstonc
ills Creek Formation : : :
Locally, thin (< 3.0 feet, 1.0 m), algal thrombolites are present. This membe
- Medium to light gray, reddish, greenish, calcareous shale and tan dolomite, c ommany f(frms ap ersistent) andg mappable ridge arfd is frequently well
with thin layers of gray, argillaceous limestone and sandy limestone. exposed. Thickness is 500 to 750 feet (150 to 215 m)
Weathers to yellowish gray, light greenish gray, and light gray shale chips. ) )
A dominant lithology in the Clear Spring Quadrangle is red shale and Middle member
z zﬂ;;tson’er’hzoT;?)Z?l}{vliﬁzkg’rezliazh:;gﬁl JOSZiif;Thbirai g;zzr::;lsr?ii;hag Osm The lower part of the middle member is composed of massive, medium
2 — ) > ’ , algal lime boundst ith trat to 25 feet (7 thick.
o £ quartzitic sandstone or argillaceous sandstone. The Wills Creek-Tonoloway %}ra}:i o Ortl)e d‘zld SO?e . rag ullz ; | e1e hg n‘tl)) Li . 5
" 8 contact is transitional and has been arbitrarily placed at the top of the ra7 ;s upslecstlonzln(;o mtz ek ¢ dme (;um to dar ﬁrraly abgz dt dom obbtes
: t t (1.5 to 2. i i , thi to i ,
? % highest bed of yellowish green-weathering calcareous shale, above which 0 7 feet ( O n}) iek and medium gray, funty bedced o Tibbony.
= . . . . locally fossiliferous, lime wackestone to lime packstone. Several thin (<
= dark bluish gray, laminated, slabby limestone prevails. 1.0 foot=30 cm), tan dolomite beds occur near the middle of the unit
7 - ﬁl[;p;?:;mately 400 feet (120 m) of the Wills Creek Formation are present Thickness is 300 to 400 feet (90 to 100 m).
b - Bl bure F " Stoufferstown Member
;§ 001?6 sd dl::ﬁ gr(;;n}[?) lr(:cll dish brown, locally pale green, massive mudstone and Dark gray, argillaceous, thinly bedded to ribbony, lime mudstone with thin
e 9 e _ T T
3 LS shale, argillaceous siltstone, and fine-grained sandstone. The base of the b?ds O.f flat peb'b le lime grall?stone t'o conglomera?e and hummocky,
2 i | . . . discontinuous, thin beds of laminated limestone. A single 10-foot (3 m)
7 i 7 / formation is placed at the lowermost red siltstone or sandstone bed . . .,
/ N 7 . . . R interval of massive, dark gray, thrombolitic, algal boundstone occurs
. 9, ey overlying greenish gray shale or limestone of the McKenzie Limestone. The . .
5 )Nl y . . approximately 30 feet (10 m) above the base of the member. This member
7 . / Eo / upper contact is placed at the top of the highest red bed below the shales of v . . . ) . . .
-\\ _ C 4 / / the overlying Wills Creek Formation weathers into thin, brown and orange chips, which litter overlying soil.
i / The Bloomsburg is well-cxposed in cliffs lining the valleys of several Forms a low, discontinuous ridge. Thickness varies from 230 to 295 feet
S % D /f : tributaries to Lanes and Indian Springs Runs between Lanes Run Road and A (70 t0 90 m).
. 12 / ' Mummert Road. These streams transect a narrow, faulted anticline lying to
z S ' the west of and paralleling the larger Fairview Mountain Anticline.
=] 3
5 Y\ z The Bloomsburg Formation is between 75 to 100 feet (21-30 m) in thickness
3 5 in the Clear Spring Quadrangle.
Wy \ & . . . Conococheague Formation
f FAEQN N McKenzie Formation . Interbedded gray limestone and tan dolomite cycles. Subdivided and
N\ Sm Medium  grayish green to gray, calcareous shale, and interbedded mapped as three members, two of which are informal. Total thickness is
argillaceous, gray limestone. The McKenzie Formation is largely shale, from 2,000 to 2,500 feet (610 to 760 m).
mostly calcareous, fissile to lumpy or hackly in places, finely laminated in
part. Interstratified with the shale are thin beds of dark, clastic, fossiliferous Upper member
& limestone, typically marked by lumpy, irregular bedding planes which show Ceu Interbedded, medium to light gray, ribbony, lime mudstone that weathers to
S _ in places ripple marks or mud cracks. Some of these limestone beds are flaggy to platy beds, and arenaceous grainstone exhibiting edgewise and
2 ded with brachiopods and ostracodes. Intercalated in the middle of the ; : :
b erzvthi Wh ) tp o Ve e e flat-pebble conglomerates. Locally, thin, pastel blue and pink marble strata
PN S unt oughout most ol the mapped area 15 a sequence ol red shale an are developed. Black or gray chert fragments and brown-weathering quartz
PAN ls.lll'istlone., mn pllaacgsl as ﬂll)wk as 90 feeft I(127WI.1111)’ g’hlf resembles similar = sandstone cobbles are frequently abundant in overlying soil. Thickness:
e 4N\ 1thologies 1n the Bloomsburg or parts ot the Wills Creek. = 650 to 750 feet (200 to 230 m).
R &,oy % The McKenzie in the mapped area is 300 feet (90 m) thick. ‘g
) @/ \ | \ < .
& L Middle member
\_,5: S| E:Z:Z?'ml Sk Keefer Sandstone . . . . o © Cem Predominantly cyclically bedded, medium to dark gray, thrombolitic
& Sh 7 Dpam ||| Light gray to yellowish gray, fine- to medium-grained sandstone. The unit is limestone and gray, ribbony and laminated limestone and tan, laminated
§ 7\<_jj = thm—bf:ddedm the:- lower part and thick-bedded in the m¥ddle and upper part. dolomite. Thrombolites range in thickness from 3 to 6 feet (1 to 2 m)
2 & Beddlng p%anes in the Keefer. tend to be lumpy a.md irregular, some Wlt.h within thrombolitic intervals to less than 1 foot (0.3 m) within the ribbony
: ; sinuous trails. Weathers to light gray to yellowish tan. The Keefer is intervals. Several dark gray, oolitic intervals are present in the upper part of
.I moderately fossiliferous with small brachiopods and some crinoid debris. this member. Thickness ranges from 1,500 to 1,800 feet (460 to 550 m).
/1 Scolithus tubes can be found in some beds.
E ; The Keefer Sandstone is resistant to weathering and tends to form a Big Spring Station Member
\| prominent topographic ridge. Ceb Tan, massive dolomite interbedded with tan to light gray, fractured and
2 The Keefer is about 30 feet (10 m) thick at maximum thickness. laminated dolomite, locally sandy at its base, becoming interbedded with
-5 5 gray dolomitic thrombolite and fractured dolomite beds near the top.
) 4 Weathers to tan dolomite chips. Member thickness ranges from 200 to 250
P /] feet (60 to 90 m).
= e ) ? Use Constraint: These data represents results of data collection for a specific Department of Natural Resources, Maryland eet ( m)
= \ w ~ & T Geological Survey activity and indicate general existing conditions. As such, they are only valid for the intended use, content, .
& \ S .f/ / / time, and accuracy specifications. The user is responsible for the results of any application of the data for other than the intended Elbrook Formation . . .
S/ purpose. The Maryland Geological Survey makes no warranty, express or implied, as to the use or appropriateness of the data Ce LOW@T part of the. formatlpn s very .poorly exposed anq contains
(g V< and there are no warranties of merchantability or fitness for particular purpose or use. The Maryland Geological Survey makes v interbedded tan, thin- to thick-bedded limestone and dolomite, which
=y no representation as to the accuracy or completeness of the data and may not be held liable for human error or defect. Data are frequently weather shaly, that are intercalated with medium-bedded, dark
only valid at 1:24,000 scale. Data should not be used at a scale greater than that. gray limestone. Middle part of the formation contains cyclic, dark gray
L — O\ — limestone and dolomitic limestone. The upper part of the formation, and
f _ Little Georgetown.” V. - . Acknowledgements: This map partially funded as a research grant by the Maryland State Highway Administration, Office of making up its greatest thickness, is cycliclzllfly Eedded gray thrombolitic
r~—Cemetery—y/l Ve Materials Technology, and the U. S. Geological Survey, National Cooperative Geologic Mapping Program, under USGS award limestone and ribbony to laminated limestone and dolomite. Thickness
T T z number G13AC00172. The views and conclusions contained in this document are those of the author and should not be from 2200 to 2.500 feet (670 to 760
316000 v | [ I | T | T ) interpreted as necessarily representing the official policies, either expressed or implied, of the U. S. Government. ranges trom =, 0% eet ( 0 m).
— . 318000 3
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oW TR TTSS0W TT40W 324000 Geologic field mapping and karst feature identification of the Great Valley carbonate rocks was conducted in 2013-2014.
Clastics rocks of the Valley and Ridge were mapped in 1995-1995 and field checked and modified in 2013. Detailed geologic
L contacts and map patterns of the Sword Mountain area was conducted by Smith, R.C. III, Nickelsen, R.P., Foland, K.A., Barnes
Current map projection: J.H., and Faill, R.T., 2006, provided by Robert. C. Smith III, field checked and modified 2013. The geologic map was compiled
Ma(rglapd gtate I;llan; C(t)(érdn;ate Sifséem FH;Sg%)QOO detic ref tem) in digital form by Elizabeth Sylvia and Robert Conkwright of the Maryland Geological Survey.
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