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A New Geologic Map Of Greater Page County, Virginia: Compiled And Digitized Using ArcGIS

Abstract Selected Previous Geologic - U Individual Map Status and Issues
. DmMnN Devonian Mlllborc?/ //41 Strike & Dip of Inclined Beds
A new 1:63,500 scale geologic map of greater Page County is being compiled from Maps In This Area fieedmore formations Z Strike & Dip of Overturned Beds 7822 30°W -Elkton West, Tenth Legion, Stanley, and Luray 7.5-minute quadrangles are all reviewed
recent 1:24,000 scale geologic maps of quadrangles in the Page Valley region of Silurian - Devonian >0 and available’aso en file re,orts ’ '
northwestern Virginia. This new map updates previous geologic maps of the area undivided Y Strike of Vertical Beds b b
) ) o Sh Silurian Bloomsburg
including Allen (1967) and parts of Southworth et al. (2009), Rader and Gathright Formation 60 Strike & Dip of Inclined Cleavage -Elkton East, Hamburg, Rileyville, and the western half of Big Meadows 7.5-minute
(2001), King (1950), and Butts (1940). The preliminary version on display was Silurian Massanutten Rileyvil)¢ ™~ Bentonville . ’ ’ . .. . e .
' ' i iati uadrangles are either currently under review, waiting review, or nearing field completion
assembled and digitized using ArcGIS 10, accompanied by field mapping in several °™ | Sandstone A3y Strike of Foliation q S Y - - b
. . . . : M4 : |
Trend &Pl f small-scale fold ~ : . :
locations to resolve discrepancies among the source maps. o S;?r(r)\\a”tcufnn Martinsburg 3 ren unge of small-scale fold axis A — | Fletcher, Old Rag Mountain, Thornton Gap, Bentonville, and the eastern half of Big
T : ’ .
Page County, Virginia encompasses an area of 316 square miles and extends from the Qe | Ordovician Edinburg ~———F Anticline HAmburg | - Luray o Meadows 7.5>-minute quadrangles have yet to be mapped so Southworth's 1:100.000
rest of the ’BI e Ridge Mountains in the east to the eastern ridge of Massanutten rormation D M Syncline Shenandoah Park Map was used to fill in the missing information
crest o . . 9 . ) 9 i Ordovician Lincolnshire/ //
Mountain in the west. Page County incorporates all or part of twelve 7.5 minute New Market Limestones . Contact | o “Formation contact discrepancies were found between adjacent quadrangles
quadrangles: Bentonville, Big Meadows, Elkton East, Elkton West, Fletcher, Hamburg, 5o Ordovician Beekmantown — - Thrust Fault T Stanley | o2 3| OldRag Stereonet of poles to bedding in the Chilhowee Groun
Luray, Old Rag Mountain, Rileyville, Stanley, Tenth Legion, and Thornton Gap. The Group . - . | : ‘ . . . : : .
r 9% a9 <Y e J . . P | - Normal / Strike Slip Fault Edinburg quarry showing a larger and smaller 5-fold illustrated 38°45'N b Weverton (Cw), Harpers (Ch), Antietam (Ca) Fms. along -Major fault systems received different interpretations for their placement between or
egion consists of Precambrian metamorphic rocks to Devonian clastic rocks. The Cambrian - Ordovician , , , the eastern side of Page Valley. The pole to the best-fit . .
) . ] ] OCco , by the red lines, photo by Lynn Fichter in the 1970s : : : : o within formations
oldest rocks are found in the Blue Ridge province along the eastern margin of the Conocheague Formation great circle defines a subhorizontal fold axis, plunging 1
. . . . . . : Elkt Elkton towards 200.
valley, and consists of Precambrian gneisses overlain by Cambrian Chilhowee Group Ce Es::‘nzrt';”nﬂbmk West | East | frercher Structural complexities, such as fold patterns and faulted offsets, are depicted differently
clastic sedimentary rocks. To the west, Ordovician carbonates in the valley floor , . ’ . . .
. i g . st < th <o the M - Cambrian Waynesboro Equal Aroa due to the density of data and the interpretation from the principal mapper(s)
transition to Silurian and Devonian clastic rocks that comprise the Massanutten Formation Lower Hemisphere
Mountain sequence along the western edge of Page Valley. 0| Cambrian Shady Principal Mappers by 7.5’
Formation Quadrangle

Page Valley is bounded by prominent structural features: in the east by the western ca | Cambrian Antietam
limb of the Blue Ridge anticlinorium, and in the west by the eastern limb of the Formation Big Meadows:
Massanutten synclinorium. By primarily using detailed 1:24,000 scale maps, the Ch Es::‘nzrt'?onn'*arpers iﬂtg;’fg;;(wmtmeyer' Sarah Rangel,
updated 1:63,500 scale Page County map illustrates improved constraints on the o o

P a9 Y map P . ) Cambrian Weverton Elkton East: Methodology for Digital Map Cartography
geometry of the Blue Ridge thrust system and fold patterns associated with the | [——— , y’ ; | A , Chelsea E. Jenkins, Christopher M.
Alleghanian orogeny. The valley is dominated by cryptic west directed thrust faults ~7| Neoproterozoic Catoctin | o o o ' A C . A = A ;ad” | Bailey, Mary C. Cox, Grace T, “ArcMap 10 was used for laboratory cartography, analysis, and digitization of previously
and upright and overturned folds that have together resulted in several kilometers of Formation y’ 2 é i / | SN J Dawson published maps, shown by the 7.5-minute quadrangle principal mappers
east-to-west crustal shortening. The new Page County geologic map has led to a - Neoproterozoic Swift Run Elkton West: ’

' : ' ' ' imi Formation Matthew J. Heller , , ,
greater understandlng of ||tho|og|c pattern§, deformatpn, and relative ’Flm.ln.g of . . . \ , Hamburg: -Discrepancies were field checked between boundaries of previously published 7.5-minute
tectonics events associated with the Alleghanian orogeny in northwestern Virginia. Rader and Gathright 2001, Geologic Map of the Front Royal 30 x 60 Minute yu | Vesoproterozoic ‘ , , dranel

Quadrangle: Portions of Clarke, Page Rockingham, Shenandoah, and Warren basement complex Thomas H. Biggs, Jessica J. Wenger quadrangles

Counties, Virginia Luray: N=1105
Rader and Gathright2001, Geologic Map of the Augusta, Page, and Jesse Drummond, Owen P. Stereonet of poles to bedding in the Cambrian to -An Xplore 1X104C4 Rugged Mobile Tablet PC with ArcPad 7 to add structural data was
Rockingham Counties Portion of the Charlottesville, 30 x 60 Minute Quadrangle Shufeldt, Steven J. Whitmeyer Ordovician carbonates in the floor of Page Valley: Shady used for new digital field mapping along with ArcMap 10 for laboratory analysis and
o o Rileyville: Fm. (Cs) through Beekmantown Gp. (Ob). The pole to the
G90|09|C SEttlng Meredith Butler Matthew Mann best-fit great circle defines a shallowly-plunging fold cartography
' ' is, plunging 4° towards 035.
38°37)30"N — Ryan Santry, Steven J. Whitmeyer, b, PHENGING = TOWare

Page Valley is situated between the Massanutten synclinorium to the west and the Blue Ridge
anticlinorium to the east. Bedrock in Page Valley ranges from Mesoproterozoic gneisses to
Devonian clastic rocks. Stratigraphically, the units young towards the west. Lithologies in Page

Thomas H. Biggs, Catherine R.
s y y e R o o, B Shenandoah Park: (Fletcher, eastern
‘ a2 S : *’ avaNy | N Big Meadows, Old Rag Mountain,

Valley document multiple orogenic events including Grenville, Taconic, Acadian and
Alleghanian orogenies. Most of the deformation seen in this region is a result of the
Alleghenian orogeny that culminated in the assembly of Pangaea. During this orogeny,
approximately 310 - 230 million years ago, the Blue Ridge thrust system transported large
amounts of older material from depth along west directed faults. Younger erosional processes
have deposited large amounts of colluvium along the edges of the valley from the associated
mountains and alluvial cover along the valley bottom from the South Fork of the Shenandoah
River and associated tributaries.

Thornton Gap, Bentonville)

P 78°22'30"W Scott Southworth, John N.
Aleinikoff, Christopher M. Bailey,
William C. Burton, E..A. Crider, Paul
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Richard P.Tollo
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Steven J. Whitmeyer, Joshua Kirby

Tenth Legion:

Storybook Trail overlooking Page Valley,
photo by Lorrie Coiner

Conclusions
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f’.'jj-f‘@‘f; g DT -Some quadrangles have not been mapped at 1:24,000 scale therefore the data 1s not of a

uniform density throughout Page County. Quadrangles mapped at a 1:100,000 scale are
along the eastern margin of Page Valley.

-In the Elkton East quadrangle there are large deposits of surficial data that obscure the

Matthew J. Heller, Steven J. underlying bedrock. Thus there are few constraints on the location of, and contacts

Whitmeyer :
Y between, the Shady, Waynesboro, and Elbrook formations. More structural data needs to be
PfEViOUS Work acquired in this area, northeast of Elkton,Va.
. . o . . Stereonet of poles to bedding of the upper clastic i} : : : : :
Several regional maps have been published for Page County beginning with King's 1950 Elkton sequence along the western side of Page Valley: Qne .of the most dlspu.ted contacts in the valley Is the Edlnlf)urg/Martmsburg contact.. Each
area map, as seen to the low right. King’s map was later followed by Allen’s 1966 Page County Martinsburg  Fm. (Omb) through the Millboro/ prlncj‘lpal mapper has interpreted this contact differently, e loss Of presence of silt, th,e
map, both of Rader and Gathright's 2001 30 x 60 minute maps, and many others. This area has Needmore Fms. (Dmn). The pole to the best-fit great varying amount of carbonaceous material, presence of specific stratigraphic features. This
' : , - o ' circle defines a subhorizontal fold axis, plunging 1° has resulted in some quadrangles displaying varying thicknesses of the Edinburg and
also been the subject of two master’s thesis: Thornton (1953), “The geology of the Mount towards 214. Martinsbure formations
Jackson quadrangle”, and Sarros (1995), “A geologic interpretation of the Stanley fault and 380N '
other thl‘?JSt faultsg in Page County”F ge0es i ' 3N . . . .
-Folds in the Martinsburg formation are only occasionally apparent however they suggest
: : L : : : significant but variable contraction which may result in the changing thicknesses across the
The geologic maps published in this area are at several different scales. The Klr.mg map is Allen 1966, Geologic Map of Page County Virginia map pattern
1:31,250, Allen’s is 1;62,500, and Rader and Gathright’s are both 1:100,000. These previous maps References '
show different densities of structural data due to their scales. The present 1:63,500 scale map . Th ) ¢ of the M t linorium in the Tenth Lesion. Hambure. and
was compiled using mostly 1:24,000 scale maps. And thus has a greater data density than many Allen, R.M. Jr. 1967. Geology and Mineral Resources of Page County: -1 he castern part of the Miassanutien Synclnoriim in the 1emth Leglon, Hamburg, dan
of the previous maps I _ Y e Virginia Division of Mineral Resources Bulletin 81, 78 p. Rileyville quadrangles exhibit many complex structural relationships. The area has
Matt Heller, Virginia Department of Mines, Minerals, and Cardozo, N. and Allmendinger, R.W. 2011. OSXStereonet. Version 2.3.0 apparently duplicated sections bounded by both east and west directed thrusts with
Energy, standing in.the center of a fold in the Drummond, J., Shufeldt, O.P., and Whitmeyer, S.J. 2011. Bedrock geologic associated small scale folds.
Terra Virginia with th , Martinsburg Fm. map of the Luray quadrangle, Virginia. Virginia Division of Geology and
" errain map ot Virginia with the region . . e Mineral Resources, 1:24,000-scale geologic map. : :
2 of study outlined in red. - ' . . -The Stanley promontory, which extends Blue Ridge basement rock to the west and
Former JMU student Sarah Rangel pictured with Antietam Heller, M. and Whitmeyer, S.J. 2009. Bedrock geologic map of the Tenth v th bonat ks of P Vallev ently sh - ]
breccia located in the Big Meadows 7.5-minute quadrangle Legion quadrangle, Virginia. Virginia Division of Geology and Mineral apparently 1ps carbond .e TOCKS Ol Fage va e.y 15 consistenily snowi in the many mal?s O
Resources, 1:24,000-scale geologic map. the area. We interpret this as a late Alleghanian thrust that transported older Blue Ridge
Heller, M.J. 2012. Bedrock geologic map of the Elkton West quadrangle, rock farther west over Ordovician carbonates of the Page Valley region.
Virginia: Virginia Division of Geology and Mineral Resources Open File
0 1 2 4 6 8 ~ Report 10-04, 1:24,200-sclae map. o . -In the most recent publication of the area, Rader and Gathright (2001) have depicted the
_:_ZI_Kilometers —_— King, P.B. 1.950. Geology of the Elkton area, Virginia: U.S. Geological Survey eastern section near VA Rt. 211 more simplistically compared to the preliminary map
O o 2 3 . Professional Paper 230, 82 p. resented. The presented map shows many faults either offsetting or truncating formations
-:-:_Miles:_ Rader, E K. and Gathright II, T.M. 2001. Geologic Map of the Augusta, Page, p ' p P Y g g '
* and Rockingham Counties Portion of the Charlottesville 30 x 60 Minute . . . o . . .
Quadrangle: Virginia Division of Geology and Mineral Resources, -In comparison to previous maps there is a significant increase in data density for the map
> Publication 159. presented. This is attributed to the compilation and transfer of data from detailed 1:24,000
g SEEEUL Rader, E K. and Gathright II, T.M. 2001. Geologic Map of the Front Royal 30 scale maps to the new larger 1:63,500 scale map.
S E03730" W 7830w 1:63,500 x 60 Minute Quadrangle: Portions of Clarke, Page, Rockingham,
Shenandoah, and Warren Counties, Virginia: Virginia Division of Geology
B and Mineral Resources, Publication 162.
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