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il 27'30" (NEWPORT) |1 450 000 FEET Alluvium: Flood-plain deposits of stratified light-gray and abundant Lingula (F-942). The lower portion is
37°15 z = 37°15’ al to light-brown, unconsolidated sand, silt and clay with composed of interbedded medium- to dark-gray, BLACKSBURG QUADRANGLE
° — Y . | beds and lenses of pebbles and cobbles. Thickness: 1-6 inch (2.5-15.2 em) thick beds of coarse-grained
= 0-30 feet (0-9.2 m). limestone with abundant bioclastic debris, and light- to
medium-gray, calcareous mudstone. In the Barringer )
P 5 : Tuta': Strat:;f;ﬁ geposl‘ts hgftfigfl!-bto :l;og'urmgmy. Ilzount:in w’:;ndow thf strata arebe tightly foldfid and
al " oo poorly consolidated, angu o subrounded pebbles sheared with many limestone beds disrupted into
v, by I and cobbles of dolomite, limestone and chert in an boudinage structures (Reference Locality 8). 2743 By M. J. Bartholomew and W. D. Lo wWIr'y
N A ' \L§ unsorted matrix of similar material; with calcareous feet (836.6 m) of Martinsburg, from -3932 feet to
¢ = cement. Thickness: 0-20 feet (0-6.1 m). -6675 feet elevation, were penetrated in W-62. Cores
= - recovered during drilling indicated strata are intensely 1979
| Talus deposits:  Unconsolidated, unsorted boulder deformed and dip about 45 degrees. The basal 265
% : ——= z ngldé comx)gosed ?zf':l's q?ot (0.3-1 .38 ;n) ﬂuclé angurltar feet (80.8 m) is interpreted as a repeated section.
L . = —— = & < y uiders of quartzile, suiceous san one and quariz- ] ) )
= 5 . e < ok conite. TR et i ae L it o it s by i i GEOLOGIC AND ECONOMIC FACTORS 10 tons per day. Most of the mined coal was for local domestic
= === = fig nearby strata of Mississippian, Silurian and Devonian zones around the northeastern end of Barringer AFFECTING LAND MODIFICATION use. Knowr! major coal mining operations in the Blacksburg
30, ‘ = = age. Thickness: 0-30 feet (0-9.2 m). | Mountain window and southward to the Christiansburg quadrangle include the (1) Seyimour Price mine (Otey or College
. { = == - 5 Terrace deposits: Unconsolidated, poorly stratified window. Theifo;‘mﬁon t:r:ns?ﬁs %f{gr;terbgdded Eht— Floodplains—are the level areas adjacent to streams which are mine); (2) Blacksburg Mining & Manufacturing Company mine
" & - : , [fine-graine uartzite (R- and quartzose : ; o e Sl i ;
\\‘ e A Lo e - o td deposits of dark-brown to dark reddi'sh-brown, 2-8 inch ﬁ’&scﬁffm green?sh-gmly siltstone and muﬁstone. cover?d by .a]lwm".l' Because they are subject 'to periodic (P{umfrer.' & _wall mr_ne) 5 3) Langh-ome and Willls mme. (Price
= I 5 = S s (5.1-20.3 em) thick, well rounded cobbles (R-7370) of flooding their use is generally restricted to agricultural or mine); (4) Kinzer mine; (5) Northside Coal Company mine; (6)
~o0 & T — e b vein quartz, metaquartzite and feldspathic sandstone in eston and Moccasin formations: (In subsurface recreational development. The alluvium is easily removed and old Jack slope; (7) Lykens Coal Company mine; (8) Kipps
f = o s ) an exlensively weathered soil matrix.  Vein-quartz only). Described in samples from W-62 as interbedded may be used as a source of sand and gravel. These excavations Anthracite Coal Company mine; (9) Beacham mine; (10) Lykens
G 5 cobbles are usually discolored in the interior, but have light-gray, fine- to medium-grained sandstone and h bi landslides and collanee: Hard: cal g Hill mine, North Fork slope; (11) Lykens Hill mine, Beacham
] : only a thin oxidized veneer; metaquartzite cobbles are siltstone and medium- to dark-gray, silty limestone and DWEVET, are SUDJECL L0 1ARCHHIaes anc coliapse. Tiatd CAlCArEols g : s i Kl
5 e discolored in the interior and have a 2 mm-1 cm yellow-green, waxy, translucent bentonite. The drilling tufa deposits may underlie alluvium along some streams. slope; (12) Merrimac Morgan Coal Corporation, Merrimac
= : = i oxidized rind; feldspathic sandstone cobbles are typi- of W-62 was terminated in the Moccasin Formation . E O ST : ; mine; (13) Hard Coal Corporation mine; (14) Brumfield mine;
3 = cally discolored and oxidized throughout. The upper after 195 feet (59.5 m) of it had been penetrated from Areas of clastic rocks—Mississippian rocks crop out in the Price and (15) an unnamed strip mine. The approximate location and
tf S few feet of the soil horizon are commonly light-brown, -6675 feel to -6870 feet elevation. The Eggleston and Mountain window and in the Saltville block, north of the leading elevation of coal in the subsurface is found at: (35) Hudson Coal
"' o = = grading oftzbaugtg ;:io?éwjlu:ljd to darker colors. Thick- g?ccaps'in fotl;_matiom are laterally equivalent to the edge of the Pulaski thrust (Figure 1). These rocks consist Company bore hole (Stevens, 1959); (36, 37) i)ore holes reported
Skt — = = ness: B . ys Formation. . - - g . s s :
4 . primarily of interbedded sandstone, siltstone and shale with local by Campbell and others, 1925; and (38) Merrimac seam at the
o4 - s, 4 ; ; i fons inter- ’ : i ; f coal. The land surface is gently rolling to hilly on D e g
g a A = . Maccrady Formation: Mmecu (upper member), inter- VR Liberty Hall Formation (Salem Synclinorium): Dark- occurTences ol ¢ gently g Yy southern limit of the Merrimac Mine. Locations of these and the
e § - W - L S e : == = — i mli“m“ bedded medium-gray siltstone and mudstone and %% my't,’{, black calcaremis mmﬁ?m that :1; places the eastern end of Price Mountain. In contrast, the deeply dis- above 15 coal-mining operations are shown by the corresponding
D B2 \ s Ko 5 s WY tight- to medium-gray, sandy quartz-pebble (2 mm- ///f’/% contains graptolites (F-943). The basal part contains sected, steeply inclined flanks of Price and Brush mountains have be the peolos
564 e ’15.,;, % 1 i \ \ Sim - y 1cm) cong!g;zserate aqgl c?me-gmgé%d c}on%vi?sn;imnf 1-6 inch (2.5-15.2 cm) thick interbeds of coarse- abundant, gently sloping to flat spurs underlain by moderately numbers on the geologic map.
e - L. a \ = — —=k=¢ tone. ickness: + fe m). i -fossili; - i i e : : . AP
&L 7 o s\ \_.. iﬁ“*’! e = i Z mtf::ﬁng:r ;s":,‘fmmn-m-m,,y coue,.ede by a thin ggc";:d’o&?,;:éo?rfﬁ?;:’Gﬁ:‘gﬁioﬁ%ﬁﬁﬁ;nd i dipping, resistant sandstone ledges. The top of Brush Maunta_un Oil and Gas.—T'he C‘hpvrm QOil (:‘ompany (The California
td td (\} 7 pl o > T ———n a= " (1-2 feet; 0.3-0.6 m), light-brown sandy soil. Contains (Christiansburg Window): Only the basal portion of is relatively flat although narrow, whereas the top of Price Company) drilled the Kipps Anthracite Coal Company #1 Well
M e 44] ) 0 e e S 103 a shallow-water fauna (Reference Locality 1) of the Liberty Hall is present within the Christiansburg Mountain is a broad, comparatively flat surface underlain by (W-62) in 1949 to a total depth of 9340 feet (2848.7 m), where it
“ ao® 2 . ] =7 R g § Sinuitina, Euphemites, Chonetes, Nuculana and Pa- window (Reference Locality 9) and as thin slivers with- nearly horizontal strata. Soil is typically thin, except where the bottomed in the Moccasin Formation at an elevation of — 6870
55 K a / = laconeilo. Mmcl (lower member), cyclie deposits of in thrust zones around the northeastern end of Bar- ; e = : B .
. = 330000 . L By 5 . ) land surface is gently rolling or flat. The land is forested and feet (cross section A-A ‘). The well was selectively cored, logged
2 sandstone overlain by mottled maroon and green ringer Mountain window. The unit consists of inter- : ek bt
ey A = FEET mudstone. The mottled mudstone is in units that are bedded medium- to dark-gray, fine-grained limestone suited for farming in only a few places. Residential development and then plugged and abandoned. Data on open file at the
) S R = ; commonly 20-50 feet (6.1-15.3 m) thick and are with undulatory bedding and dark-gray to black, should be restricted to spurs and ridges because the narrow, V- Virginia Division of Mineral Resources indicates gas shows
\ N s interbedded with 1-3 foot (0.3-0.9 m) thick beds of calcareous, fissile mudstone. Mudstone occurs as shaped valleys may be subject to flash floods during major were encountered at depths of about 5220-5580 feet (1592.1-
y - \ medlunv@ay, Hinly beided, Jine: io madiimgm 0.5-1 cm thick lenses between 2-6 inch (5.1-15.2 cm) " d because landslides and coll oceur wher 1701.9 m) and 7355-7410 feet (2243.3-2260.1 m). At the latt
: Iy T sandstone and medium- to coarse-grained crossbedded thick beds of finely laminated limestone; percentage FIRIEER (S Hie HHCSIGES (IO Q0 apEe PR % 1.9 m) an 7 g > k2 Bl 4% THE et
: ) 15 sandstone. In a few localities the sandstone cycles of mudstone increases upward from about 20% to steep-sided slopes have been excavated or denuded. Ground horizon fractured rocks of the Martinsburg Formation yielded
El (s W {8 = /&7 S contain dark-gray to black mudstone with thin coal about 40% as the thickness of interbedded limestone water supplies from strata beneath the coal measures may be about 50 MCF; however, core analysis indicated 0 permeability
v 36 g 54 e e o f%“;’"é- 27;')8 “’:g."g"ﬁ ?Picg'%’ ;‘;"5"‘“ of 20‘3%553’ decreases to 0.5-2 cm. The presence of graptolitic chemically and bacteriologically unacceptable because the dip of and less than 2.1 percent porosity in the reservoir rock.
; ! f/ ° 3 N = I 2 5. MR (1 pueds G rbmiles fukatsigio ooy black shale in a small window (Reference Locality 10) bedrock facilitates infiltration of acid mine waters and because Inasmuch as abundant methane is found in the Mississippian
3 3 y = ﬂ}o medium-gray, medium- to coarse-grained beds of feld suggests that this unit may grade upward into the . . : ] ;
™. . G : 71 N A spathic and/or micaceous quartzose sandstone. Total upper shale facies in concea}:ad sections beneath thrist waste effluent from drain fields and septic tanks along the upper coal measures, the potential exists for recovery of this gas by
) t \ /4 = PR 2 : thickness: about 1000 feet (305 m). The member is sheets. Cleavage is well developed, and limestone slopes is likely to be a source of contamination. Depth to ground wells drilled through the Pulaski thrust sheet. Likewise,
- 1 A S 2047 “Cer =a characteristically veneered by 1-3 feet (0.3-0.9 m) of beds are frequently sheared and disrupted into boud- water is unknown at higher elevations, but is generally en- Mississippian sandstones may prove to be a suitable reservoir for
RIS p a8 2 = - 50, maroon soil. % mfe ztm:dtu;reémr?zse E;t::;f; tgge tz?gz:se;?fysgl?:g} countered at depths between 50 and 300 feet (15.3 and 30.5 m) at gas beneath the Pulaski thrust sheet.
S ] s} o a £ . §
2 v & i ; fon: < lower elevations. Numerous mine dumps and open or caved ; -
Bt . % \ 24 ' ! 1 \ mﬁﬁag"&“fﬁgh rrj:uu%?t‘oggpf:;efllgg b;;):!n?e:ggfiggg o EGak ] shafts and adits are along zones where lhxoal mmspl?:es oceur at Crushed Stone—A quarry (16) in the Elbrook Formation was
- T s |l = dark-gray to black mudstone and coal which in turn is >/ Undivided limestone (in the Christiansburg window the surface: known large-scale. subsurface, mined-out areas are opened in about 1967 during construction of the U. S. Highway
ST (0 . » 4 = s 0 rg ] g ] ’ .
R =N e 1d 4 Fid underlain by a nonmarine cyclic sequence of quartzose g and as tectonic slivers north of the window): The unit shown on the geologic ma 460 By-Pass around Blacksburg. This quarry has been operated
Le,-;;’ : 1 p T — 3 n N o sang:ane. _ The thicknes;, “':f& ;z’:nountmo{ ngglttgzd 5 i:gm;‘st;a o{ cyelic sequences 3{ 12—4 foot (0'6};1'26 m) SRE £ by the Adams Construction Company since 1971, and currently
% A _ -“ : z mudstone increases upward, a e contact wi e ici rk-gray, coarse-grained, limestone with abun- 2 i i i i
) & = yta d < overlying Maccrady Formation is well exposed at dant bioclastic fossil debris (R-7374). This is overlain Areas of clastic and carbonate rocks—the Barringer 3"‘:“.’“*;;“ produces ;‘ﬁ‘f}‘ 265,000 ‘025d per ;’“EJ"“’; ;:"‘h“ d.°l°m“de
ARG 76 » 4 c Reference Localities 2 and 3. The coal measures are by fine-grained micrite pods and lenses which are window and areas labeled A (Figure 1) are regions underlain by guaries (17=19) were: openickl i the Ebrook Foriition s
il & ) 25% Y, 7< best developed near the base of this member. The coal surroundgeTcti' by fine-grained dolomite (R-7375). These shales interbedded with some sandstone in the Brallier, Millboro, Knox Group for unknown purposes.
7 iy I = 0 is commonly laminated and interlayered with thinly are in turn overlain by bryozoan reef complexes with a Martinsburg and Bays formations, or limestone in the Liberty . ; : - :
> & = ; a laminated black mudstone. (See Campbell and others, micrite matrix and dolomite and mudstone partings Hall and Martinsburg formations. Local masses and narrow Dimension Stone—Numerous small dimension-stone quarries
12'30" 2 (3 3,/ & 8120 S 1925, and Stevens, 1959, for detailed information on (R-7376). The percentage of mudstone increases belis of revistant sliceans quarist e‘ Gataclialen shart anill Sabil (20-27) are located in the northeastern part of the quadrangle in
o o e “Fl30 gqal measures, and Kreisa and Bambach, 1973, for upward so that the contact with the Liberty Hall S8 L o fh_lfls :‘ d“'ar; Hbaly o L enconiticed s the Elbrook Formation and Knox Group. Dolomite and
Ay : 5. : iscussion of environments of deposition). The quartz- Formation is gradational. Thickness near Reference stone cap a number of hills an ¥ : . limestone from them were used primarily for building on the
. 5. 5 5 ose sandstone is typically medium- to brownish-gray, Locality 9 is about 350 feet (122.5 m). This unit is some drill holes; excavation of these rocks will require blasting. oy 3 ; Iy
SFsi g e s o /] medium- to coarse-grained, thick (1-4 feet; 0.3-1.2 m), laterally equivalent to the Lincolnshire and New The land surface in the window is characterized by numerous campus of Virginia Polytechnic Institute and State University.
I == — = ' ; 'cr:;lossbeddebz. ifrequentl;ﬂ feldspatgicb and/g:r_ mﬁge;mg. Market formations. narrow, steep-sided, flat-topped ridges separated by narrow, low- Although none of the quarries is currently in use, several have
7 7% / e member is generally covered by a thin eel; =il i - A 2 been i i i i
. ,:/ / \e rf gz 0.3-0.9 m), light-brown sandy soil. Mprl (lower _ N Lincolnshire Formation: Dark-gray, medium- to gradient stream valleys that are subject to flooding. Steep slopes whﬂ;;:rd tg?ﬁg?ﬁ‘;‘g ?;g:u;{::ebes:fgg;ﬁg :‘;m:;mg
A5 - i member), dominantly marine, interbedded sandstone el coarse-grained, medium- to thick-bedded, fossiliferous may be subject to landslides when excavated or denuded. These ; 4 : i
! " - and siltstone with 10-50 foot (3.1-15.3 m) thick beds \\\ NS limestone well exposed near Reference Locality 11. lands are suitable for pasture and forestry uses. Residential from the Price Formation (28-29), presumably for dimension
J B | - of quartz-pebble conglomerate and quartzite in places. Locally the formation unconformably overlies the d fined to th bl. fl stone.
f = o o s Laterally and vertically gradational into the nonmarine Knox Group. Thickness: 200-400 feet (61-122 m). development should be confined to the more stable at-topped
Y o == \ I8 upper member. The sandstones are medium-gray, fine- ridges and spurs. Shallow soil and rapid run-off may restrict the Limestone—Only one attempt was made to operate a lime kiln in
i =, e ;?zd mgdium-mir;:d. platyf %Il-lggiered g;— crossbedded, New l:ifl,arket _For;mtlon:' !._Dove-gmy weathering, fine- type and location of waste-disposal facilities. Small ground water this area (30). The quarry is located in steeply dipping, in-
: \\ : in many places are feldspathic and/or micaceous. ined, massive, fenestral limestone (well exposed near supplies are usually available from depths between 50 and 100 terbedded limestone and dolomite of the Knox Group, and was
e \ The siltstones are medium-gray, platy, well-layered, g:ferenee. Locality 11), with medium- to light-gray, feet (15.3 and 30.5 m). Large-scale development will necessitate abandaned becanse it eould ot be worked extensively,
N feldspatthéc a{;g/or"ay ’E’ﬁ‘f”“’:} ﬂﬂdt are Same“més CCDW“'W"‘:? limestone locally present near the base. sewage-treatment facilities and an outside water supply y
\ associated with ci conglomerates. c¢g, quartz- ntains e gastropods in places. Unconformabl; - s g g H
\ L pebble conglomerates are typically massively bedded overlies the Knox Group and is locally abient duz e Iron—Iron was prospected _ancl mined from r;sﬂual sm]s,‘ and
wig;; ,0-5-1 £, well—roundeg, %ﬂ-sorted milky lquartz to stratigraphic pinchout. Thickness: 0-200 feet ’éh’ef“_ 04; car.btzlnate C’ %cf:s—lt(heu s&lfm ?“‘: mlml::l{:ci perhaps bedrock, of the Ridgeley Sandstone in the Barringer
pebbles and scattered roc nts in a siliceous (0-61 m). ristansburg window, Crab Creek allochthon and area la Mountain area (31-34).
i S cement; these are interbedded with and laterall B (Figure 1) are regions underlain by belts of (1) uniforml
- gradational into quartzite with 1-5 mm thick well- Knox Group (upper part): OKu, light- to medium- di : ilng rdolo;ite a_:ledgl a few thin sandstgne ledges o(f zhe Elbrooi Figure 2. Block diagram showing deformation of bedrock in the Blacksburg quadrangle REFERENCES CITED
: 7 rounded, well-sorted quartz grains and random rock | | Ok gray, massive, thick-bedded, fine-'to medium-grained i : : S ; e EINASG i i
i 7 ; G e ) ] “ b 3 and Co Ridge formations, (2) dolomite with considerable
M ¢/ fragments in a siliceous cement. On Brush Mountain dolomite with 1-6 foot (0.3-1.8 m) thick interbeds : P : d Campbell, M. R., and others, 1925, The vall I fields of
) ; = the Cloyd Conglomerate Member is absent locally. of massive to layered, medium- to light-gray chert. interbedded limestone in the upper part of the Knox Group, and ampbell, M. R., and others, » 1he valley coal fields o
) f The bc;se ;:u)): thgl _;ower meml;:g‘t is(nﬁn;gﬁ)by Tah f_af:m”y Okuls Ch?mcteriz%d by light-brown to light reddish-brown (3) limestones of the New Market and Lincolnshire formations, Virginia: Virginia Div. of Mineral Resources Bulletin 25, 322 p.
4 = equivalent fossiliferous quartzite (R- . Thickness: soil with dant residual chert . Withi . . : : ‘ _ _ - ]
i about 1500 feet (457.5 m). The Kipps No. 1 well :ﬁ; é”.,';emas;','.’cnﬁmrffé t}fe %aescru part 0.'? gze u:r::tt"I li'; and an_undmded limestone unit (Is). The gently r?l]lng land SUMMARY OF DEFORMATIONAL HISTORY nearly east-west trending, high-angle, oblique-slip faults such as Derby, J. R., 1965, Paleontology and stratigraphy of the
i (W-62) ?uudded in and penetrated 730 feet (222.7 m) composed of poorly exposed interbedded dolomite and surface is covered by 5 to 20 feet (1.5t0 6.1 m) of light-brown : - : the Merrimac and Slate Branch faults (REFERENCE Nolichucky Formation in southwest Virginia and northeast
2 e - of the lower member from 2470 feet to 1740 feet light- to medium-gray, micritic, massively bedded lime- residual soil which in places contains an abundant amount of e compherly {olded Eulask thrast sheet {cross section A-A ) LOCALITY 2). The faults are abundant along the plunging nose Tennessee: Virginia Polytechnic Institute and State University
~ 2 2 elevation. The member is generally overlain by a thin stone with dolomite seams containing Fi rgi avel- and cobble-size chert and sand fragments derived overlies autochthonous Mississippian rocks of the Saltville : g . - : : :
[ & : ; i P ng Finkelnburgia b GO g . : e of the Price Mountain antiform, where they appear to converge unpublished Ph.D. dissertation, 468 p.
= - R ‘ - L (1-3 feet; 0.3-0.9 m), light-brown, sandy soil. (F-944). Thickness of the limestone decreases south- from the underlying bedrock. The easily excavated colluvial block exposed both in the Brush Mountain area and within the dowe ot o dhe B3 64 e s Ghil Tt i Rl o :
2 Xt o ~ o . . ward from about 75 feet (22.9 m) near F-944 to about veneer and saprolite may be as thick as 50 feet (15.3 m), but the Price Mountain window (Figures 1 and 2). South of the window, EPBAD LT Wb . : g Glass, F. R., Jr., 1970, Structural geology of the Christiansburg
a 5 Chemung Formation: Described in samples from 20 feet (6.1 m) near Reference Locality 12. Karst Sk ; ; . : . the Salem synclinorium. This suggests that the F3 folds and the S ik 8 :
X = o W-62 as interbedded medium- to light-gray, slightly terrane marks the approximate location of this basal saprolite is likely to contain bedrock pinnacles and, locally, chert Cambrian through Devonian rocks of the Saltville block are oblique-slip faults developed almost contemporaneously during area, Montgomery County, Virginia: Virginia Polytechnic In-
e & calcareous, fine-grained sandstone and fissile mudstone limestone unit. Another mappable limestone (Okuls) and sandstone ledges and/or cavernous strata. The dip of these exposed in the Christiansburg and Barringer Mountain windows. tnte Palecinlic thne: Somier: narthy 1o tionimestdrending. s stitute and State University, unpublished M.S. thesis, 80 p.
5 B %nhd siltstone. '}7}%% Penfimgegsgw feeé (216.6 m) of is found about 400-600 feet (122-183 m) above the strata ranges from nearly flat in the northeast corner of the Numerous tectonic slivers occur around these windows (REFER- atele s ::.re :u s:’ yr:s:ngt tﬁroughout o g hig i g i Ak = N
& j ki ary s i Msf Htm}:m ';I;Z_Salem Fync{m?,‘wmmass' L g::;it d quadrangle to steeply dipping or vertical in the southeast comer. SR LOCALITIER 10, 120, 72210 o thopg e eading am!';l'he time of fonnF;tion of the abundant bre;:cia is uncertain 4 g_e1_1r.ode_r. inia P | mic | i ldeS . Sr' iy,
‘llim;gftlo;:e ¥ with n:i”ol}irr:ﬁe mslecc:::t:sc' intert:gceli'g;d w:ig This land is suitable for agricultural and residential development, adge of the Yeliow Sulphur Il (REFEREMCELOCALINES. — (Jp e it sisodes of brecea formation are suggested by the e Y P TE Matal B O VRS,
77 Brailler Formation: Interbedded sequence of 2-6 inch massive dolomite. It contains the lower Ordovician but sewage-treatment facilities are essential for large-scale 21, 22, 23), which is probably a tear fault related to the Salem A e g o S unpublished M.S. thesis, 84 p.
| (5.1-15.2 cm) thick, dark-gray to black mudstone beds gastropod Lecanospira (F-945), and has a thickness of developments to prevent contamination of ground- and surface- thrust. The tear fault is well exposed at REFERENCE lf,ollo-.jnng OI?SCW;"OESA' ﬁm& thf d’.s“":gvil. gra)?sh gr_e%n Kreisa. R. D.. and Bambach, R. K., 1973, Environments of
' ?&iﬁf&ﬁﬁ? c?ﬁfgfﬁfyc?rﬁnﬁ?;e?wdgfnim %t: Zf’r"'t‘;:em;f:f rlgfgf iT )5%?55694;2: T?éf'z’é’gﬁﬁnfﬁﬁ Naier Uil Souie wolar i Uity cobilnad. frea epdis CUCALIRY. 34 whec & ciga shout 30 et West of the ¥ oW green 1);‘;§itfii:mm?ldl;?on: t('iel;'?:edmg-gr: r::-i:!::siti:::m:lliﬁb‘t)atl.v.gr::i)f1 tsht; deposi‘lion' of. 'the Price Formaluioﬁ (iéwer l\:lississippian) in its
base of the formation (Reference Locality 4) is marked in_the Salem synclinorium, and 900-1000 feet (274.5- between 100 and 1000 feet (30.5 and 305 m), and potential for Sulphur. fault.the. sumerous.oblate.domal. ocaurences..of the lowermost Elbrook Formation, indicating that this type of type area, southwestern Virginia: American Jour. Sci., Cooper
.| by a 10-foot (3.1 m) thick section of thick-bedded, 305 m) in the Christiansburg window. About 200 wells of moderate to large yields is present in some areas. Zones Rome Fonqauon are interpreted as rﬁ}lllmg i_’rom mterferer_loe breccia is post-m orphism; second, layering within the more Vol. 273-A, p. 326-342.
\ (6-inch to 2-feet; 0.15-0.6 m) medium-gray sandstone. feet (61 m) of local relief characterizes the dis- f cav rock and k ane are common, in which the patterns which were produced by multiple episodes of folding . st ottt
| jon is tightly folded and sh fi : : Of CRVErnous rock and karst terr o, typical polymictic carbonate breccias is commonly folded about : :
: ! ﬂ%?{h";ﬂﬁsﬂﬂ a::dﬂ!é!ty f% s et tf;l:eg (13;5;“!;18‘:1 conformity at the top of the Knox Group in the Salem ground water reservoir is very susceptible to contamination from (F1, F2, and F3). sz AT aitel sorfaces. bt net abiont B1: tied, nolomicic Ramsey, J.G., 1967, Folding and fracturing of rocks: McGraw-
< (636.2 m) of Brailler from 1030 feet to -728 feet Yymaiorisn. unsanitary surface sources. EaErli Pa}‘ec;_zoic folds (F1) were idt(z:nEtiﬁed only in the Rome wrl:?:nate b:t::lciassur oﬁ;l o gom e o 4 nd 1:?; t?g}:ls iln Hill Book Co., New York, 568 p.
2 i elevation. The formation is commonly covered by a [ : ; an rook formations (REFERENCE LOCALITIES 15, 16, 2 . o.ccu : ik ;
thin (1-3 feet; ‘:1.3-0.9 m), light- to }.:ned:'um~brown b f.‘; 5 f,ff fui‘_’;f;‘;f'}’,-',‘w(“}o“’“ ;,ﬁf:;g;‘::fi ;gg;ﬁ; Areas of deformed rocks—the Blacksburg and Belmont syn- 17). These structures are isoclinal folds with axial-plane foliation lieu of a fold h!nge, fourth,] I tyges ofdpglzwmctlc Rides, Gés" 1972‘/. G_eglc‘)g)‘;’_of_ the PBIfCRS":“.rg Iare"."' Mont-
: 1 N it o i 5 ey, o o i e b C (g 1 e Fegons iy by vt Rome Formaio) oy devlopsd g sty Sr0orte s conmenly e b £ nd 2 s oy Com, Vgl Mt Folfishnic i and
= =33 SN Millboro Formation:  Dark-gray to black, thinly : it Tl Bl aollpins ol chaotic, complexly folded, faulted and fractured bedrock of  Paleozoic deformation associated with metamorphism and  p o "od oo ol i'clr e ces (REFERENCE LOCALITIES ' Ny
\o\\ jssi C% q ? 4 ISR calcareous, polymictic breccia, shale of the Rome Formation, thrusting in the Blue Ridge Province to the FI1 folds are = : g
\ z \ bedded, fissile mudstone and claystone with a few ) ceous oolite near the middle; and basal feldspathic h o : A ng 4 0 the east. 0 8. 24): d sixth f relativel h b Stevens, D. W., 1959, A survey of the factors which affect
i 1d < k\\\\\ interbeds of siltstone and_fine-grained sandstone near S sandstone. Tellerina (F-946), "t Fadiniheri ap Tremp- and dolomite with interbedded Ilmesloqe and minor sandstqne of typically stretched out and sheared off so that the axial-plane , 24); and sixth, masses of relatively cohesive breccia up to mining of the lower Mississipplan coals in Montgomery County
= z the top. Abundant calcite-filled vugs, calcite-coated ealeau i8 fornd within one horizon: The ubver the Elbrook and Copper Ridge formations. The gently rolling to foliati imatel allels bedding i about 10 feet (3.05 m) in diameter are incorporated in younger SR SRS : g 3 Sl
04 t d disseminated sulfid, age, is [ PP k oliation approximately parallels ing in most exposures ; 4 Virginia: Virginia Polytechnic Institute and State University.
(3 14 mg “”;D :‘;’Eg%r;"a o [:fgf;'“'_‘w" e m:;‘ ;‘a;‘iﬁ;’“’” sandstone marker bed consists of about 10-20 feet moderately dissected land surface is covered by 5 to 20 feet (1.5 (REFERENCE LOCALITIES 15, 16). Axial surfaces of FI breccia. Hence, breccia development appears to have been an unpublished M.S. thesis, 75 p. :
D; > a exce;‘:? for the cone-like Styliolin:{m The Millboro is %,ﬁ; mgnec&f ;’;ﬁ;gigdeﬁ d“f:f::e"q“; %‘:‘ftf and to 6.1 m) of light-brown residual soil that in places contains folds are refolded (REFERENCE LOCALITY 15) abour  \Mtegral part of the lengthy Paleozoic deformational history of = R
67\ £ believed to be intensely sheared andjor folded, and has i g g o B i R i R ol abundant gravel and cobble-size fragments of chert, sandstone,  younger, tight, generally S-shaped F2 folds which are commonly (1€ Pulaski-Salem thrust complex. Credit for geologic mapping.
S . ‘;20";;’“?6"3’" th;;‘kness of “1/000 feet (305 m) on Stale 6.1 m) of predominantly light-gray, fine- to medium- quartzite and vein quartz derived either from the underlying associated with a well developed slip-cleavage in the phyllitic
60 (721.6 m) of s bﬂgz"’;’&y aﬁf‘hgfgjégﬁm%ﬁfg ﬁf:;: grained feldspathic sandstone interbedded with lesser bedrock and/or from ancient terrace deposits. The colluvial Rome Formation. Cleavage is infrequently developed in other MINERAL RESOURCES SUMMARY
= \ i _al h -728. feet to -3094 feel elevation. A thin (0-3 feet: ‘;ggg’;&f{;gg% dg;zogn;giehsfﬁar; gl;fl’;gssg waatbh?:; veneer and saprolite rar._lga from 0 to 10 feet (0 to 3.1 m) above younger shale units. The typical interference pattern resulting Coal—The Merrimac seam, which is the thickest and most
T . *’\ '<. 0-0.9 m), light, to medium brown, clayey soil generally (10-20 feet; 3.1-6.1 m) colluvial mantle with O tart shale, but may be as thick as 50 feet (15.3 m) between pinnacles from F1 and F2 folding (REFERENCE LOCALITIES 15, 16, laterally continuous seam in the main coal measures in this area,
= = 5 2 overlies the formation. siliceous oolite, sandstone, and chert detritus overlying of dolomite and limestone. Inasmuch as surficial deposits do not 17) is a Ramsay type 3 pattern (Ramsay, 1967, p. 531, Figure 10- is at the base of the upper member of the Price Formation.
_ﬂ t . Nesdimors: Pormation: sod  Huntersvilis (hisit: e a thick brown subsoil and saprolite. always reflect the type and depth of underlying bedr(_)ck, 13-D). Numerous thinner seams occur both stratigraphically above and
: <y = r\o e Dnh | Needmore Formation is represented by 5-6 feet (1.5- Btk Formation: P emas i S borehole tests may be necessary prior to both dc?p excavations F2 structures include several generations of isoclinal to tight- below the N[errimac seam. In addit.ion, a few thin,‘discontinuous
- 9% ; ~ 1.8 m) of interbedded, 3-6 inch (7.6-15.2 cm) medium- ton h charoeterized by ‘.mrbeddedp‘"m‘dy_ commonty and the erection of large structures. The colluvial veneer and to-open, asymmetric to strongly overturned folds (REFERENCE ~ seams are in the uppermost Price and overlying Maccrady
. , 2 ,/m 4 S ﬁ;‘;%- g’;{:;ﬁ"‘gﬁé":‘::g;?jﬂ':"‘:,ﬁg‘&"E"é%"f&s TI) crossbedded, fine-grained dolomite containing thin saprolite are easily excavated and the land is suitable for LOCALITIES 5, 6, 8, 15, 17) more or less genetically related to a formations, and these appear to grade laterally into shale over
. B 7 ; 3 ! 1-10 e¢m) lenses of fine- to medium-grained sandstone agricultural and residential development. Sewage-treatment middle to late Paleozoic phase of Valley and Ridge deformation. short distances. The number and thickness of the coal seams
o (Reference Locality 7). Where the Huntersville Chert ( ) f etiingne ; R v : p! €y 2 2
o 7 ' o = SRE I consists of 1-foot (0.3 m) beds of dark gray, fine- and 1;{;{""’. (’3-3,:,;‘-2 m) ‘h't"" ribbon-banded mi"ge' facilities will be essential for large-scale development (o prevent In this area this event culminated with emplacement of the  increase to the southwest along Brush Mountain and to the
; : = AN ‘\ grained chert separated by 0.5-1 cm lenses of dark-gray Zﬁﬁ;‘;’; a?;rsltfﬁe pef-cgr?tg:en o‘;f z?gfﬁﬂ? ?:creas:; comarpmation of ground- and surface-water supplies. Ground Pulaski and the closely related Salem-Yellow Sulphur thrust south or southwest in Price Mountain. The Merrimac seam
34 1 9 "l’)dbf:"k - m."d"";‘e-: ’;“’ "'h;" t :"I‘:' ?"" "”;‘_‘;‘”"‘" downward. The upper part of the Elbrook (Reference water is generally encountered at depths between 100 and 300 feet sheets in post-early Mississippian time. The intensely disrupted consists of about 6 feet (1.8 m) of interbedded coal and shale, of
-2 ik with ":;;6;‘; ";g’mg{"g'e The it b 10 toct % localities 13 and 14) contains @ Crepicephalus Zone (30.5 and 91.5 m) below ground surface. nature of many of these F2 folds (REFERENCE LOCALITY  which about 75 percent is very dry coal with a high ash content
i (2.4-5.1 m) thick (Reference Locality 7). W-62 & f%"gg 7( DGT':’J" 196;15) g_f gf;ml’lzgﬁms, lﬁphﬁﬂzgﬂ 8), and the presence of F2 structures in tectonic slivers derived ~ (Campbell and others, 1925; Stevens, 1959). Stevens estimated
TS penetrated 49 feet (14.9 m) of undivided Needmore @3 }he do;;' im:‘:‘:%?gfo :k(!i'tholtl ;Rbe,o;r’lgﬁpls (e-r par)f SALTVILLE BLOCK from the decapitated Christiansburg anticline, suggest that that the seam contains about 9561 tons of coal per acre; he also
20 and Huntersville from -3094 feet to -3143 feet s consists of cyclic sequences of medium-grlgf, finely thrusting slightly post-dates F2 folding. Hence, the small-scale F2 noted the occurrence of methane in the coal, particularly ad-
a ! elevation. v lamimtzg, ﬁ;:e-gngnige da'lon;:'tf ;qitth crogbedd:’trg, structures probably developed at about the same time as the jacent to faults and to a lesser extent when mining below the
X Se : \ Undivided Lower Devonian and Upper Silurian rocks. Wolr NN S SO UIE CININES CONERIIE RO, Christiansburg anticline, but prior to emplacement of the Pulaski ~ water table. Approximate mined-out areas of the Merrimac seam
: Zn \ i DSc (cataclasite), light-gray, fine-grained, massive ?,"1?::1" b;:‘t"g f;ﬁihg:?;mgo%g:i r:‘;iéh 32;';""1"}’:5 o thrust. By analogy F2 folds, which are along the leading edge of in the larger mines are shown on the geologic map; however,
= ! ~ . S | ledges of siliceous cataclasite (R-7372) derived from ribbon-banded, slightly burrowed, fine- to very fine- the Salem fault as well as within tectonic slivers associated with ~ most of the smaller mines are believed to have been mined at
5 &5 Rk C : ‘Il:;w‘jl.’m'?gg’”:g" ?";: gﬂft‘;{ ?ﬁlmo;oggé:c&";;"tﬁ?; grained dolomite and/or micritic limestone. ~Lime- BLACKSBURG  SYNFORM the Yellow Sulphur fault, can be inferred to slightly pre-date that least down to the water table, and mined-out areas may be more
- - adjacent to the Pulaski fault. Thickness: 50-100 feet f};:ﬂe units range e to 50 fﬂ:if_ (1_5-‘&?") y fﬁw"’;ess- thrusting and, therefore, are of approximately the same age as  extensive than shown, The Merrimac Mine (12), which was the
: & . < (15.3-30.5 m). thaet %%’f;)’;ﬁfeozg rl:'e”;estﬁneba;;?lgs f; 5‘3"?:3’? (‘;(6, large-scale folds of similar trend in the Salem synclinorium. F1 largest, closed in about 1934 because of a drainage problem
i = 1 ine- b larminated: loh structures have not been identified within the Salem syn- (Stevens, 1959) related to the intersection of a stream with the
( 4 - o Pevenl ko Riduslsy Sendis duil ¢ to 15.3 m) of fine-grained, finely laminated, light Al . > Y !
A R - T S vonian rocks: Ridgeley Sandslone, a dark-gray lo greenish-gray phyllitic, dolomitic mudstone and inter- clinorium, where F2 folds are gently plunging, north-trending, Slate Branch fault above the southern limit of the mine. The 4
Y " G - black, fine-grained quartzose sandsione in massive 2.6 bedded dolomite. The exposed thickness of the unit SALEM open to tight folds (mineral locality 16) with steeply southeast-  mine was never reopened south of the fault, and no mines were 3
X Q< foot (0.6-1.8 m) thick beds that weather to medium- to is about 1500 feet (457.5 m) in the Salem synclinor- SYNCLINORIUM S : : . !
” | E: dark-brown friable sandstone. The unit is sparsely ium. The soll s characteristically u light orangish dipping axial surfaces. Northeast of Blacksburg this dominant opened south of Slate Branch because of an apparent ter-
| T . < fossiliferous, containing only Cupularostrum cf. C. Bom sl ; fold type appears to be refolded about east-west trending axial mination of the Merrimac seam on what seemed to be a sharply
= 32 ; = g hg:f:?lgieldensism(F-?fll). W—gﬁgenet:ated 3122647 feei ; PRICE  MOUNTAIN  WINDOW surfaces. overturned limb of an inferred syncline (Campbell and others,
: \ > - 7 BN = g!m;aﬁg;z). of Ridgeley from - feet to - fee Rome Formation: Consists of interbedded mottled, The Crab Creek allochthon contains strata derived from the 1925). This incorrect structural interpretation was based upon 1- M. J. Bartholomew
' e { : b iGer e f;f.'&'}?gmmg. ﬁﬁgt&f;}'"ﬂ% ?2;_?_‘0?36. ;iggﬂ:::g southern flank of the decapitated Christiansburg anticline, and correlation of the upper member of the Maccrady Formation 0 M 7. Bortholomew and W Be Lowrye i ¢ modifted
. / s S AR R == Silurian rocks: Undivided light-gray to white, fine- dolomite, A poor to well deve;opem,-ﬂ-te f,f,’}';ﬁo,, probably was emplaced during early movement along the  with the Cloyd Conglomerate, normally found at the base of the - qf;e bt R.;:’ ?’9;3 St R B
i / R & 2R ot Biker= g to dr:_'tedlutm-gmmed orthoquar "'z'b‘e;dmt”b"dded with approximately parallels bedding and is commonly cut Pulaski thrust. In contrast, thrusting along the Pulaski fault Price Formation, and on the occurrence of Silurian and Gt ‘ 5
; < QR R e A b ppaslh ﬂn%%ﬁageﬁéﬁﬁafaogf oueioss con by a younger, poor to well developed, cleavage. The appears to have terminated with movement along a branch of the ~ Devonian rocks along the southern flank of the Price Mountain 3-M. J. Bartholomew and W. D. Lowry; in part modified
J s = f/ SR 2R b iHURCH. L : rock '59"‘9’“”‘91‘33 I;m‘-'“;:g ﬂ"r‘;“h‘bﬁ "-';:_ﬂ”'“:.:fe? fault (cross section A-A') which decapitated the Barringer window. The latter rocks, however, are tectonic slices tran- after J. D. Hergenroder, 1958
'\é'_u §3 - R :.‘"_ o = ! ( Keefer Formation: (In cross-section only). 130 feet g,f:fm“; "}f:e’;; jﬁ"fi"n?ted jg,of,ﬁffé bedi a;e-{gam 30 BELMONT  SYNFORM Mountain structure and probably the Christiansburg anticline sported along the sole of the Pulaski thrust, and there is no 4-F. R. Glass, 1970; slightly modified by M. J. Bar-
294 T . . R (39.6 m) of light-to dark-gray, fine-grained ortho- eet (9.2 m) thick. Total thickness is undefermined (well below the Pulaski fault). Steepening and overturning of the indication of an overturned limb along the southern flank of tholomew and W. D. Lowr,
6 y : rizite we trated from -3267 feet to -3397 fast (8.3 W) : - - : ;-
\ (5 T3t )ge?t m‘ W-szre HEBEEERE LS QEipeE S due to polyphase folding and shearing (Reference Pulaski fault along the northern flanks of the Christiansburg and Price Mountain. Indeed, the surficial data suggests that the coal Fossilidentification by: G. A. Cooper, W. D. Lowry
300 000 . = <R - [ioc.httles 1‘5 an% ;5)- l_(_:'!;largcteﬂzed }'3.? a very thin Barringer Mountain windows was probably concurrent with this measures may extend southward beneath the Pulaski thrust sheet C. G. Tillman. Ellis Yochelson
FEET A T < 5 z Rose Hill Formation: (In crosssection only). 185 feet (2. 7ge we- i 0 M Yes-Siay gL . final movement. Total movement on the Pulaski fault systemin ~ for a considerable distance (cross section A-A’). Core drilling T '
- —J (56.4 m) of interbedded dark reddish-gray quartzite 7 Breccia: Light- to medium-gray, massive to crudely Pl this quadrangle exceeds 10 miles (16 km). and/or seismic profiles would be necessary to determine the e g
N — & and S_haiff were penetrated from -3397 feet to -3582 layered, unsorted polymictic breccia, with angular to AN % CHRISTIANSBURG ~ WINDOW F3 structures are broad, open, east-west-trending antiforms location, thickness and quality of coal measures beneath the Portions of this bn;.f;f:‘ |:1!;N(b: NS)T:i if credit is given to th
X 2 e : - i Aind = g 5 : e il / o the
N — =— % s roung}e d&%"?ﬁ?ﬁf’}zﬁ%‘?’ g:m:}one :entd ifah?:lrr: ; ‘ e and synforms that have broadly warped the Pulaski thrust sheet Pulaski thrust sheet both north and south of Price Mountain. Virginia Division O?HMinm| Rmfum‘.‘ The following isglhe el
4 e Tu a Formation: (In cross-section only), 163 feet up : B Gwo S City aNE - during formation of the antiformal Price Mountain window and - Stevens (1959) noted that an average of about 50 tons of coal mended reference form: Bartholomew, M.J. and Lowry, W.D., 1979,
Scaror : _ ; unsorted dolomite matrix, which is commonly : - ; : . : ;
: 2 : e ' (49.7 m) of light-to dark-gray, fine-grained ortho- hatched with abundant calcite-coated fractures and Figure 1. Major structural features delineating environment areas adjacent Blacksburg and Belmont synforms. These late- per day was produced from the Northside mine (5) in 1958-1959, Geology of the Blacksburg quadrangle, Virginia: Virginia Division of
< — = A s quartzite were penetrated from -3582 feet to -3745 Joint surfaces (Reference Locality 17). A second type that affect land modification. Paleozoic, post-thrusting folds are associated with numerous,  and that small operators generally mined an average of less than Mineral Resources Publication 14 (GMB1B), text and 1:24,000 scale map.
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