OPEN-FILE REPORT 08-01
Bedrock Geologic Map of the Augusta Springs Quadrangle, Virginia
Virginia Division of Geology and Mineral Resources

0 M Virginia
Department of
M Mines, Minerals

and Energy

BEDROCK GEOLOGIC MAP OF THE AUGUSTA SPRINGS QUADRANGLE, VIRGINIA

LORRIE V. COINER AND GERALD P. WILKES
2007

79° 22’ 30" 79° 15 00”
38° 07’ 30” SIL _ ™ .r-.”-'g = S A — 38° 07’ 30”
oy e o 45 Jgte jages } N
I3 = &? o JF A : DESCRIPTION OF MAP UNITS
i 2 s Ll
(1811 .-\‘,// —ﬁ
:'l‘g': \ = ol //} ' - Dk Foreknobs Formation - Green and greenish-gray, thin- to thick-bedded, fossiliferous
4, | 7 /,f"f‘l‘;;f" R ___{1 ¥ (most notably large crinoid stems) quartz sandstone and shale and minor quartz-pebble
o] [ "*:". ; <l ./I conglomerate. Only the lowest part of the Foreknobs is exposed in the quadrangle.
185 3 U AN 89 o0
e Sadly 10 {ﬂ‘/‘/ ' i . Brallier Formation - Olive-gray, thin-bedded, micaceous, sparsely fossiliferous
I Sy - | T /% 2\ o -:‘: siltstone, shale, and thin lithic sandstone. Thickness: 1500 to 2200 feet. Conformable
e ety il gl S AR ,/_'(\51--%_’(_,:"’ AR S A ' $/,rf [ AN TN with the overlying Foreknobs Formation. Figure 1. Augusta White Sulphur Spring issues from the
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e RS j o R, S B s O A R b Dmn Millboro Shale and Needmore Formation, undivided - Millboro Shale: black, fissile
' 8 ' shale, with thin bentonite beds. Near the base is an interval of dark-gray, aphanic, thin-
bedded limestone (Purcell Member?). Needmore Formation: olive-gray, weathered,
fossiliferous shale, with thin bentonite beds. Composite thickness 800 to 1200 feet.
Conformable with the overlying Brallier Formation.
DS Devonian and Silurian rocks, undivided - Ridgeley Sandstone: medium-gray, fine- to
coarse-grained, medium- to thick-bedded, calcareously cemented, fossiliferous (most
notably “Spirifer” brachiopods) quartz sandstone. Helderburg Group, including
Licking Creek Limestone: medium-gray, sandy, thick-bedded limestone with abundant
white chert (Figure 1). New Creek Limestone: gray to pink, coarse-grained, medium-
o to thick-bedded, crinoidal limestone. Keyser Formation: medium-gray, coarse-grained,
i ,-/-/ A ,)%/* v thick-bedded, nodular- weathering limestone. Tonoloway Limestone: dark-gray, fine-
fsug us_ta/Sp'/ gs grained, thin-bedded, argillaceous limestone. Thickness of Devonian-Silurian unit is
AL A from 255 to 820 feet. Unconformable with the overlying Needmore Formation.
Sck Cayugan Group and Keefer Sandstone - Cayugan Group includes rock units that
have interfingering facies relationships. Wills Creek Formation: yellow-weathering,
silty shale. Williamsport Sandstone: greenish-gray, medium- to coarse-grained,
medium- to thick-bedded, indurated quartz sandstone, with minor siltstone beds.
McKenzie Formation: calcareous, crossbedded sandstone, interbedded with medium-
to dark-gray, medium- to thick-bedded, knobby-weathering limestone. Map unit also
includes the Bloomsburg Formation: maroon and light-gray, fine-grained, medium-
bedded quartz sandstone (locally referred to as “Leopard Rock” due to mottling on
bedding surfaces), red and tan mudstone. Keefer Sandstone: white to light-gray,
medium- to coarse-grained, thick-bedded, ledge-forming quartz sandstone, quartzitic
in places. Thickness of the Cayugan Group and Keefer Sandstone is 150 to 800 feet. . . .
Conformable with the overlying Tonoloway Limestone. Figure 2. Nea.r vertical ledge of Tuscarora sandgtone on Little
North Mountain. Because of the Tuscarora’s resistance to
Sth Rose Hill Formation - Maroon, medium-grained, thin- to thick-bedded, hematitic, weathering, it underlies the crest of the mountain in many places.
indurated quartz sandstone, and red, green, and gray shale and siltstone. Thickness:
200 to 800 feet. Conformable with the overlying Keefer Sandstone.
—‘ e ™ S QQ;J,?_& = Tuscarora Formation - White to light-gray', med.iurn- to coe.trse-grained, thick-bedded,
7{3}{{;&;‘ ":I/I:a Ao ras ledge-forming quartz sandstone and quartzite (Figure 2), with quartz-pebble conglom-
L erate (“jelly beans”) in lower half of unit. Thickness: 50 to 260 feet. Conformable with
2 L _ the overlying Rose Hill Formation. STRUCTURAL GEOLOGY ECONOMIC GEOLOGY
SRS - omb Martinsburg Formation - Upper unit: light- to medium-gray, fine-grained, thin- . . . .
Lt bedded sandstone, siltstone, and shale, distinctive Orthorhynchula zone near top of North Mountain fault - The North Mountalp fgult is a regional thrust faqlt that
o ; unit. Lower unit: light-gray, argillaceous, massive- to thin-bedded limestone. Up to dips ,20 degrees or less to the‘southeast within the qpadrangle. Thrustmg _Of Limestone and dolostone - Cambrian, Ordovician, and Devonian carbonate
7 /-,/,:7" Zn - 1600 feet thick. Unconformable with the overlying Tuscarora Sandstone. hanging wall rock of the Cambrian Waynesboro Formation over the Ordovician rocks crop out in the quadrangle and have been sampled and analyzed by
" ,.é'l'ﬁ?;;lmerd%“ Beckmantown Formation along the fault resulted in thousands of feet of Giannini and Hostettler (1994). There are no active large quarries in the
2~ : N/ o Edinburg Formation - Liberty Hall facies: black to dark-gray, aphanic, medium- to displacement. Fault breccia and highly fractured rock occur in a belt up to quadrangle, but there are small quarries that were made for local use. Potential
= XN g thick-bedded limestone, with thin black shale interbeds. Lantz Mill facies: black, hundreds of feet wide along the. trace of the fault. The breccia can contain use for these rocks include aggregate, dimension stone, and high-calcium
e i medium- to coarse-grained, thick-bedded, nodular weathering limestone. Thickness: fragrﬁqents (l)f coutitry rock of varying sizes (Figure 4) or have the appearance of limestone.
NN . . . . crush conglomerate.
NN Y 800 to 1250 feet. Graded contact with the overlying Martinsburg Formation. ¢ Shale - Devonian shales have been tested in the quadrangle for structural clay
A~ ) . A . . N Little North Mountain fault - To the north of the quadrangle, the North products and have been found suitable for brick and lightweight aggregate
\ = Oln glnkc OInShl;e Ltlmestone aqd dNet;’lv t/[;rgst dlf}mesttone ] .Ellnl;:lohishgertL;mestoge: Mountain fault splits into two fault traces. The North Mountain fault proper (Calver, Smith, and LeVan, 1964). An abandoned shale pit near Fordwick was
\ e New Market Limestone: ight-gray, aphani, thick-bedded limestone, Composie ik swings cast intothe Great Valley while  second fault continucs south, along he operated by Lehigh Portland Cement Company in the 1950°s and 60 or use in Figure 3. Chert nodules in the Lincolnshire Limestone.
P T T 100 to 435 feet. Conformable with the overlying Edinburg Formation. oSt ane o7 SIS O oun ain. S A IS herelh TEerrern o as e e Fhe ma}nufacture .Of portland and masonry cement. One shgle pitis currently Nodules are diagnostic of the Lincolnshire.
P / = Ay L regx_’\'};”;(ﬁ-fl . ness North Mountain fault. In the Augusta Springs quadrangle, this fault places intermittently active for use as road ballast within the state wildlife management
<~ = ﬁ) g7 \ '.\-\E“af{l%i;l;?\@“ el N . ) ) ) ) Ordovician and Silurian age rock over Silurian and Devonian age rock. The area.
> 2 ( _‘:\>/ N > Beekmz}nt'owp Fo‘l“matlon - ngllt- to m'ed1um-gray, ﬁne-gralneq, thick-bedded dolos- Little North Mountain fault dips approximately 30 degrees or more to the
ZAWA A ' tone. Distinctive butcl.ler-bloclf Jomnting on weatherfzd beddlpg surfaces, 'bedded southeast and has an apparent displacement of several hundred feet. Brittle Iron - Iron ore was mined from small open pits in the late 1800’s (Figure 9).
) blac1'< chert, beds Of white massive chert near top of unit. Some interbeds of light- to deformation is evidenced by the angular fragments of brecciated rock along the The ore is probably associated with the Ridgeley Sandstone; it may have
medlum-gray, medu.lm-bedded llmestqne. Thickness: 1500 to 2000 feet. Unconform- fault (Figure 5). There are at least three cross faults that displace the main fault formed as a secondary deposit along a fault. Concentration of minable ore is
able with the overlying New Market Limestone. along its trace through the quadrangle. These cross faults are high-angle faults limited to small areas and does not appear to be regional in extent. The ore was
. . ' ' ' that create discrete fault blocks between them (Figure 6). utilized in iron making at three furnaces in the quadrangle: Ferrol, Estaline, and
oo Conococheague Formatlon - Medium-gray, ﬁne-gre'uned, thln- to t}'nck-bedded . . ' . . . . a reported furnace at Pond Gap (now Augusta Springs).
limestone. Some interbeds of light-gray, fine- to medium-grained, medium-bedded Estaline Valley syncline - Estaline Valley is underlain by Devonian Millboro
dolostone, and calcareously cemented, fine- to medium-grained, medium-bedded Shale that is roughly in a synclinal form. The Millboro is deformed by Sandstone and quartzite - The Tuscarora and Keefer sandstones and possibly
quartz sandstone. Silty laminae in the Conococheague stand out in relief on weathered interformational folding and faulting (Figure 7). There is one small amplitude the Ridgeley have potential for high-silica sand and non-polishing aggregate.
o Wy ':3;,»’_'.5- surfaceg. Thickness: 2000 to 2500 feet. Conformable with the overlying Beekmantown anticline near the eastern edge of the synform that brings the Ridgeley and Testlr'lg' for these commogltles has not been done; however, there' are several
) o1 ﬁ’,-, HSE Formation. Helderburg to the surface. promising exposures within the quadrangle that may have the potential.
(2‘-»;7. 410126 (G) _ ./
7t L A Elbrook Formation - Light- to dark-gray, fine- to medium-grained, thin-bedded dolos- Brown Ridge anticline - Brown Ridge is formed by an anticline. Although Bauxite - Prospect pits for bauxite were dug in the early 1900’s on the Yago
P YR e WAk — e tone and limestone, and pink and green shale. Thickness: 1325 to 2300 feet. Conform- there does not appear to be any section missing, the contact of the Ridgeley farm. Several pits, collectively called the Yago prospect, are quite large (Figure
. i) able with the overlying Conococheague Formation. Sandstone and the Needmore/Millboro map unit is convoluted and the 10), and all occur within the Beekmantown Formation. There is no indication of
A=, Helderburg Group has been slightly metamorphosed. The anticline plunges ore on the ground.
T Waynesboro Formation - Maroon, green, and gray shale, interbedded with medium- northeast into deformed Millboro Shale.
e 3 T D gray, fine-grained limestone with minor black chert nodules, and light- to dark-gray, . . . .
A= fine- to coarse-grained, calcarecous dolostone. Only the upper part of the Waynesboro is E“wt_t K.no'b syncline - Only a smal'l part of th? east limb of the EII{Ott Kpob . . . .
Bcal; exposed in the quadrangle. Conformable with the overlying Elbrook Formation. synghne 15 1 th? quadrangle. Devonian rocks dip to the northwest with minor Flgl.l re 4. North Mountain fault breccia. Th'e rock consists of
4 folding and faulting (Figure 8). varying sized clasts of country rock and calcite-filled fractures.
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Direction and angle of plunge of minor anticline
Q Figure 7. Northwest-verging chevron fold in an outcrop
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The large angular clast of country rock (C) that is surrounded by
limonite is about 1 foot across. This and other iron mines

contained ore that was pod-like and was extracted by open pit methods.
The ore was processed into pig iron at nearby furnaces.

sought aluminum ore in the Great Valley during the 1940’s.

Interpretive cross-section:
1. No vertical exaggeration
2. Subsurface structures interpreted from surface measurements




