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h ; e & l‘ 5 Qal Reddish brown, poorly sorted mixture of rounded The Frederick Limestone is a thick interval of thin- to
o / ,-'"3 ' o o pebbles to boulders with sand, silt, and clay, as interbeds medium-bedded limestone, dolomite and thin intervals
S_ o % i i _8 and interstitial matrix. Layers of moderately well sorted, of shale and sandstone. Because of the numerous
g \/ ! - / , 2 S rounded cobbles or sandy pebbles are aso present. lithologies present in this unit, it is herein recommended
S\ @ - f oy Thickness estimated at 1.0 foot to more than 15 feet (0.3 that the term formation be used when discussing the
1 : S N 7 & 5 at 7 to more than 4 m) especially along the Monocacy River. Frederick. Three members are recognized and mapped
Wbt o7 S 4 D A within the Frederick Formation and were named by
N : : i il Cfr _ Reinhardt (1974). Brezinski (2004) redefined the
7 : Coalluvium i
4 : P 43 _ 5 : : diagnoses of each member and added the Monocacy
= A Charlesytl Q s Qe Unsorted, light gray to reddish gray, angular boulders to Member to the base of the formation. This member was
: 7 & cobbles of quartzite and vein quartz with areddish silty, informally termed the "Unnamed Member" by Brezinski
s ] ]/2/%/ L @ sof clay matrix. Present near base of the eastern foot of and Southworth (2001)
A J . Catoctin Mountain. Appears to have originated by the '
: = '|\ - --esvi:,.-e - p, : ﬁ\\\ \\\\\\ f . ofa % slow down-slope movement of weathe_red material fro_m Lime Kiln Member
: S P _ / > N S che V‘t’e."e”gﬂ. ?(”d L°“d°“”f Formfﬂ_ons on ‘faloc“” of Interbedded, thinly laminated to thinly bedded, dark
. S ; 0N/ N y w iy Dublin 7 % h ourllgl(l)r}. - I:;:O NESS ranges from a thin veneer to more gray, fine-grained limestone, calcareous shale, and
= i) : \\ : TN & Manor \&\V 8’ an (30m). medium-bedded, fine-grained limestone near the base,
: o Y —~ . . . .
g —_ N 9\ e RS \ % o i | ) _ becoming more thickly interbedded toward the top with
2 Y : : =2 & Weathering residuum medium dark gray, fine-grained limestone with w
o SPN : - o 4 Qt - o Qr Mixture of moderate reddish brown soil and pebbles to bedding and |0%;|Y§, stron?atolitic agal beds. Near?r?é
° \ : . X\es e y o blocks of grayish pink to white angular, locally euhedral, top, the member becomes interbedded with crossbedded,
S 5 O ) ) )l { oofni o . S & 3m). approximately 600 feet (180 to 200 m).
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\ O =5 - et oy \ Reddish brown to brown, sandy and clayey mixture of Cfa Thinly interbedded, medium dark gray to dark gray,
Swm ) P A DO LQal (histofic e rounded pebbles to cobbles of sandstone, vein quartz and argillaceous, fine-grained limestone and dusky yellow to
/ — < ) e , ~WA & f quartzite. Present along elevated low relief areas above medium dark gray, silty dolomite. Limestone beds range
7 = L N | J < > Vit ; Vd the Monocacy River. Several separate levels of terrace from 0.2 to 4.0 cm in thickness. Several thin (6.6 to 16
,,// \ WHI ; iy o A O\ ({7 Foa 2 deposits can be observed, but are not separately mapped feet; 2.0 to 5.0 m), dark greenish gray to greenish black,
Il ¢ = ,74 | = S . © 7// here. Thickness ranges from athin veneer to more than ||ght olive-brown Weathenng, s|ty, calcareous shale
N\ Q : ./3/5 R \ Qt {(\\: v 10 feet (3 m). intervals are present throughout the member. The top
\ & AN Qt =y WP : Fri S<a of the member is mapped at the base of the lowest
S A : - A ! ST A S medium to thick bed of sandy or algal limestone.
\ t = o % / ' 7 / N\ ; S . . i ; :
) _ : : v M\ N Qal s Diabase dike(s) Thickness is approximated at 1000 feet (300 m).
NS L s Tndian Springs . 7 / j o Cfr o / SRR =—Rivel : 7 , % Dark gray to black, fine-grained diabase weathering to
ynsl : s(;f:: == ovsfvi i o il Q\Sé? DT 4 © rusty, red-brown, spheroidal boulders and cobbles. Rocky Springs Station M ember
A YN 423 A = o a0 L d 9 = Dikes are exposed in the Frederick Quadrangle at several Cfr @ Interbedded dark gray, thinly bedded, lime mudstone
i . 765)/Edg Y \\\\ <= NI N '/ ! o~ 27 ///l' [53} _ oz locations along the Monocacy River. and black dolomitc shale, massive, medium gray,
S ’ ; \ ' \ ﬂ e i I 7 X 20 8 8 polymictic breccias, medium gray, sandy limestone, and
> . . 7 T Cro;?rf“ge 0 ro # Q " ; e = N A dark gray flaggy lime mudstone. Thicker, massive
. - fa7 = S \22 / 8 SA | :Qg CUL PEPER BASIN breccia beds (€frb) are mapped on the western flank of
! oV = uscarsiEs 31 the synclinorium but are not evident on the east flank.
i 7 Knolls 5
) : ! D \,7( 3 v E 17153 S % ; Top of the member is mapped at the top of the
| | ~ 23 > 4 L eesburg Formation , , . A .
% | A Iy [ .- A ! 4 v 0 l Light gray to light reddish gray, very thickly bedded, §trat|graph|call_y hlghes_t polymlctl_c breccia or sandstone
= N i 8 \ \\a / / X €frb Grov Il > £frb ca boulder conglomerate. Clasts are mainly subangular to interval. Thickness is approm_rnat_ed at 1,200_ feet
= S .\\\ \-V B .,\\’\ . I’I £ y ar // 47 subrounded limestone and dolostone of Cambrian and (425 m) on the eastern ﬂank, but is ||ke|y much thicker
™D N Raskysprints 2 \ \ S Ie ° W4 AEPr Ordovician age, but locally Triassic age siltstone and on the western flank.
== -\ ; # [ Al ) 372 S ! = ar 'k N O === ! sandstone are prevalent. Thickness ranges from 100 to
b AN Nk | L AN / g e 3000 feet (30 to 910 m) (Lee, 1979). o — o Mggocacyg"efglbefk v | | .
s NRARFE . -~ e ! aoff| T \ ‘ 52 m ms Predominately black, y, lime mudstone with thic
2 Y !\ 7 o e \\ ] iy I,' — 40 3 BAY & / - 6 ) I V. Balls Bluff Siltstone intervals of black platy shale at the base and top. Dark
o S / NAL | ;;wi P ‘ f : g , . Brownish red to reddish brown, argillaceous, massive gray, dolomitic polymictic breccia bed characterizes
=2 Qg \ y AR s 3 Sy e siltstone with thin fine-grained sandstone interbeds. the middle of the member (Cfms). Thickness is
Zom \ =7 , Nl ®_ FORLIDETRICK 5 % O e om0 L INS Thickness is estimated at 200 to 4500 feet (60 to 1400 gpproximately 400 feet (120 m).
i ¥ QO D\ \ ¥ ., Tvt. .... :- ‘..--.. 77
3 : I' \\ 25 ) (CANCER RESEARCH CEKITER) \ s AL /%/ o e N m) (Lee, 1979). Tomsown Eor mation
>~ > ; ) I . L - ) A7 0 k Il g _ =2 Y 7" = 4
8 ) Qc S . 35 - b : b TN / N e I 8 M anassas For mation - Medium light gray to medium gray, sugary dolomite
S- e ! > : I 2 AT : . 8 & with thin (< 0.1 cm) layers of mica. Thickness measured
& p0kstow e 7= N el Al > ‘\ S /1 VAN N\ . PoolesvilleMember . 5 at 150 féet .(abou?t ?5 m) by Hoy and Schumacher
&n NI o =+ 2 A ‘ =4 . 4 “TRoseHil’ —W LN N kmp Reddish brown to reddish gray, locally greenish gray, % (1956)
Z .' — A Qr W, 5 : of-P / : Ne . medium-grained sandstone and reddish, variegated O ’
A ~ $hoo N & A0\ . D: k) D ‘ 1 s S 20 claystone.  Sandstone beds (krmps) exhibit sharp ,
N ; 1y FORT DETRICK ) g Heliport_ &= - __\_ 3 d S / o N S / convex-down bases, shale pebble lag conglomerates, and Car Aratr?_/ ilormatlon . lack . lack
. = “Sa g h Rne | e f g 2 )4 . NS =il fining upsection character. Claystone intervals are Thickly bedded, greenish black to grayish black, very
/ - N\ 2 . , > SN PO N :Ogc thoroughly root mottled and contain light gray caliche fine grained to flne-grglr?ed, burrow-mottled silty
; ] . : ) o 7 _ e b g carbonate nodules. The thickness of this member is ;andkstonﬁ, I:p‘;erb;da?ed wit medlurrr:_ Eray 0 gr?ylﬁh
L 5 B " ) D Lo estimated at 500 to 3000 feet (150 to 910 m) (Lee, Fomekion consss ofezralyits% ok :)r:;l'iticTs(r)ﬁa)leosottg
N TN \ i =i ' 1979). _ Ut
b 3= eI~ X S DX : W A s 66 feet (15 to 20 m) thick. The Araby Formation is
IH B " 0 N[ Vill ocaic (7 N / vaagetp?ar = / z Tuscarora Creek Member present on the eastern side of the Frederick Valley
NS O L o = g == */35 o o mll ||\ @ Rt Light gray to light reddish gray, subangular to Zr.'d 22&' L;[méool-gelfkilggs of the Araby Formation is
Q 5 S 7( | - £ - ! A 1Y AN Qt [ subrounded, limestone and dolomite conglomerate. Im (100 m).
;— A RNy | €to - P | /- /’ / o Clasts are predominately tan dolostone, but locally _ _
=5 ) &7 A . 3 a0 || ‘ reddish siltstone and sandstone and some limestone . Antietam Formation _ _
G Z ko \ L w cEhgy : \ . N\ ‘ clasts are prevalent. Matrix is a reddish brown é Interbedded, light olive gray to olive gray, medium- to
8 3 at I o g / \ y 2 . L 3 calcareous mudstone to reddish clayey carbonate. coarse-grained, medium-bedded, locally ferruginous,
8- B P S i y &, @ AN 04 : -8 Thickness ranges from a feather edge to 100 feet (30 m) micaceous, silty sandstone and very fine grained, silty
a3 et N a7 29 g \\ \ 7 5 3 (Lee, 1979). %d?onﬁlg% sa?dy sitstone. Thickness is estimated at
- SaoLl 47 NS Cfr ) o 1 3 47 \ eet m).
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/ 4 / 27 \ = E },/7/ 7 \g B ] i €h Brownish gray to dark greenish gray, silty phyllitic shale
- " %j i 7 \ 3 \ 3K~ ] S i — Gettysburg Conglomer ate to highly sheared phyllitic siltstone with intervals of
) N\ ot o \\ 2} Yo Q A Ie _ & NS J % kge Medium red to reddish gray, limestone conglomerate, brownish gray, medium-grained, silty sandstone.
¢ N 0 ullgf WO z & B )y i ~ - /| with reddish brown, calcareous, claystone matrix. Thickness is estimated at greater than 900 feet (300 m).
/ A =3 AN~ AR > Sl % ‘ e ) 7 Present along the base of Catoctin Mountain at the
3 X 33) ~/ 1 S L. . . - ! ) ]
S AN Ve, N > ' 4 5 ~ “ r 1221 7 wuf ) |~ T Gettysburg Basin in Maryland, and is not exposed in Primarily light gray to gray quartzite, conglomerate, and
> & W ark Curdy s 3, . D R outcrop in the Frederick Quadrangle. Thickness is in graywacke. Three members make up the Weverton
. Al S AN N N nd SEDERICK question, but may be as much as 1000 feet (305 m). Formation on Catoctin Mountain.  These are in
7, \ . S u = 6 4 L - ) .
7 P S Pk , 2 ascending order: the Buzzard Knob, Maryland Heights,
£h 30 _ = 5 ~ . N R i
¥ N L/ A\ N @ @Z 21 1 1o);f| 5 % 7 o New Oxford Formation and Owens Creek Members (Brezinski, 1992). Owing to
)>\ N S 37> 2" >/, &3 n Brownish red to reddish gray, locally light greenish gray, truncation by Triassic faulting, only the Buzzard Knob
o \ & Fmp NI 7 ) A pry 2 5 ' /[85: o Fne medium- to coarse-grained sandstone interbedded with Member is present in the south of Interstate 70.
SO o etr 7 S ' o P . A S /3;\ 4\\ I 87 - 8 red, variegated claystone. Sandstone units exhibit sharp
Q = X o= : AN 3 7 . N\ = Rl =% o i i
3 S5 Stoc s P - S ) o P 4 Y 71 o) ~T_ 5 ERY : % bases 'Wlth shae pebblg lag conglomerates and fine Owens Creek Member
y - 3 3 7 Cfa 19" 42 ar/ S) /80 upsection.  Claystone intervals are thoroughly root Medium to dak gray, medium-bedded, pebbly
5 s 7 \ : 2 ! , ) Gigdeay- R La 7T\ oy mottled and contain light gray caliche carbonate nodules. ferruginous  congl omerate.  and conél omeratic.
\ ; e / _ '5’///’17 S — o Poorly exposed and thickness is in question. Limestone crossbedded, coarse-grained sandstone to  quartzite.
o v/ A 7% ks s ar L % - 0 /Py A A and quartz-pebble conglomerate (krnc) at base. Member occurs on the dip slope of Catoctin Mountain,
= 35 v d rarely is a ridge-forming unit within the Weverton
kb 27/ [ 1 70 = Qr/ 9 /19 \ ar an . . .
Qal | 1 a2/ 2 = \ 201 - Formation. Thicknessis 150 to 200 feet (45 to 60 m).
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Ct Wl : i Poin A < .
SILA e AN ¢\ — SN Grove Formation _
otz on WL N\ N /5 £ Oge 0 ] y Thick-bedded to massive, medium to light gray Cwm@ Maryland Heights Member N _
B Far / ] Jir A ar el /Q s 3 A limestone with interbedded tan to medium gray N Interbedded, dark  greenish  gray, phyllitic, highly
- "o T A W A 9 G 7% /s dolomite. Three members are recognized and mapped in cleaved, sandy siltstone, and silty sandstone, medium
e I S ag s & Cir the Frederick Valley, but only the lower two are present gray, pebbly, coarse-grained sandstone to conglomerate,
) . Hahndv DL 14 o) 3 = ) i in the Frederick Quadrangle (Brezinski, 2004). with a massive, I|ght_ gray quartzite near top of member
\ 2 - /32 o \ ic4 'aril ne (€wmq). The massive quartzite near the top of the
b7 yar x S 7y ﬂ AT\Cims . member is a major ridge-forming quartzite within the
145 S i 5 | X Fountain Rock M ember . .
> allenger Craek aphrook / 37 Wﬁ? 2\ 2D NG B 3 Ogf Very thickly bedded, medium light gray, locally sandy, formation, but rarely exceeds 50 feet (15 m). Thickness
/ < : A\ % o " o , of the member is estimated at 200 to 300 feet (60 to 90 m)
S 3 Em adows / » ar o > 7 W\ 3 S thrombolitic and stromatolitic algal limestone and '
S- G + %7 = Odf > 8 : // N g -5 8 medium gray, laminated dolomitic limestone and olive
= 5 ) ar 7% J 7 ol 7 S = o gray dolomite. Thickness is probably greater than 450 Buzzard Knob Member _ _
Feagay) ._ 3 % 2, > e - : 20 /s N/ feet (140 m). e Ll_gt;rr]ltdgriy to medu_JIrIn gray, Imedlum-b?dd;afd que:rr:_zie
' o’ 2 32 15 wi ark gray, argillaceous layers up to 4 cm thick,
/ @ 5 47 / 8 / ; separating the quartzite beds. Crossbedding within
2 5 % __~caty Ceresville Member LN g N .
: ; Sx 27 il . . . . individual quartzite strata is pervasive. The Buzzard
' 1 Qr . 67 / Oge Medium light gray to medium gray, thick-bedded and . !
\ . o \
yécr KiRgs Ki dO@ 27 pnac(CIeRPak~ A L) \/1) / . / crosshedded, arenaceous limestone and sandy dolomitic :ﬁ(noblgllerzt%er has an estimated thickness of 50 to 150
\ B 5o L pT Skindiln 7 2 A " i Qi i 9 €fm limestone with thin interbeds (1 foot; 0.3 m) of medium v eet (15t 45 m).
L 4> < 3 AN £ 270 4 { 3 e / | Mortecady Naiida light gray, sandy dolomite. Thickness is approximately
2 > AL B3t ofiel il 150 to 200 feet (45 to 60 m). A
> x = [ /) ; =7\ | at _ % L oudoun Formation
> ! +Qal 18 4 5 82 : - 5 — €zl Medium to dark gray, medium-bedded conglomerate and
- ' - (%al A7 @ Ll — g % black, tufaceous phyllite. Lithology is very variable,
| | | | | g S ranging from a crossbedded quartz-pebble conglomerate
| 358000 360000 | 362000 36400& 366000 | 3 o to a highly cleaved polymictic conglomerate with a
o matrix of flattened phyllite pebbles. The localized
77°300"W 77°2730"W 77°250"W 17°2230"W Q distribution of this formation may be the result of the
g original deposition or omission by faulting; however,
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rederick Quadrangle.
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Catoctin Formation
Predominately greenish-gray, highly cleaved, metabasalt,
4 Q with gray phyllites and metarhyolites mapped separately
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Geologic Map of the Frederick Quadrangle Geologic Symbols E o, Tt meshecl, Some v e
) _ composed of highly sheared chlorite schist. Epidote
. A’ occurs as light green veins and nodules. Thickness
Frederick Cou nty, Mar y| and o crosssioniine estimated at greater than 1000 feet (300 m) by Fauth
(1977).
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