U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

Table 1.—Mineral occurrences of West Virginia
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Figure 1.—Map showing areas of West Virginia that show some promise of containing undiscovered mineral deposits.

Table 2.—Chemical analyses of shales, siltstones, sandstones, and limestones from measured sections within and near barite-nodule-bearing beds

[The predominant mineralogic composition of the nodule or concretion present in the sampled interval is indicated by Ba, barite; Ca, calcite; Py, pyrite; or Ph, phosphate.
Analyses are by DC-arc atomic emission spectrometry (AES) with additional analyses by inductively coupled plasma-atomic emission spectrometry in columns labeled ICP.
All values are in parts per million. Analyses for which an element was not detected are shown as 0; values that are below the lower limit of determination for DC-arc-AES
are shown as one-half of the lower limit of determination, which is 0.5 ppm for Ag, 5 ppm for Co, 5 ppm for Mo, 10 ppm for Pb, and 200 ppm for Zn. Analyses were performed
in U.S. Geological Survey laboratories in Reston, Va., and Denver, Colo. ICP-AES analyses by E.L. Mosier and J.M. Matooka. DC-arc-AES analyses by B.H. Roushey and R.T.

Hopkins. Flame atomic absorption analyses by B.H. Roushey]

Sample g Ag Cu Mo : Pb Zn
"y Description Nodules Ag (ICP) Ba Co Cu (ICP) Mn Mo (ICP) Ni Pb (ICP) Zn (ICP)
Patterson Creek
27-A1 Limestone 0 0 700 15 50 12 500 15 0 30 50 12 0 49
27-A2 Shale; calcareous 0 0 500 10 20 14 500 0 13 20 15 6.3 100 200
27-A3 Sandstone 0 0 700 15 15 5.4 1,000 0 0 20 10 4 0 19
27-A4 Ash(?) 0 0 2,000 O 20 20 100 100 140 5 50 21 0 100
27-A5" Shale; black 5 0 >5,000 5 50 52 50 100 61 20 50 15 0 40
27-A6 Shale; black 5 0 3,000 O 50 44 30 50 30 15 70 21 0 5
27-A7 Shale; calcareous Ca 0 0 1,000 10 30 39 300 0 .45 30 20 6.7 0 54
27-A8 Shale; calcareous Ca,Ba 0 0 5,000 20 30 43 500 5 1:7 50 50 8.8 500 65
27-A9 Shale; calcareous Ba 0 0 2,000 20 50 54 300 5 3.8 100 30 14 500 420
27-A10 Siltstone; calcareous 0 0 700 15 10 5.3 1,000 0 12 50 15 3.6 0 52
Knobly Mountain near Short Gap
26 Limestone; silty 0 0 3,000 10 30 43 700 2.5 1.7 50 50 8.8 100 65
25—-A2 Shale; dark-gray ] 0 1,500 5 30 29 50 100 7 30 70, 27 0 31
25-A1 Siltite; calcareous Ba 0 0 1,500 10 30 38 300 2.5 /9 50 20 6.5 0 29
Knobly Mountain near Keyser
16-1A Shale; gray and brown 0 0 1,000 10 30 29 200 0 0.82 70 10 4.3 100 79
16—-2A Shale; dark-gray 0 0 1,000 O 50 79 20" 220 23 15 20 22 100 72
16-3A Shale; very dark gray 5] .16 1,000 0 30 41 20 15 26 20 20 20 0 29
Romney
19-1C Shale; organic-rich 0.7 0.65 5000 5 50 63 100 = 100 76 50 20 30 0 34
19-1A Shale; black, organic-rich Py .5 .43 1,000 15 100 100 200 100 91 150 15" 18 1,500 1,100
18-1C Shale; black Py 7 73 1,000 25 30 33 20 70 100 30 20 32 0 56
18-1A Shale; black Py 7 .86 5000 O 30 24 20 70 77 20 20 28 0 5.1
Elklick Run
24-A2" Shale; black 0.5 0.12 >5,000 5 50 39 100 70 25 20 100 21 100 21
86-24-A1 Shale; silty, calcareous Ba 0 0 2,000 15 30 46 700 2.5 14 30 50 9.2 0 20
Petersburg West
31-A Shale; dark-gray Ca 0 0 500 10 30 37 100 10 8.9 30 20 24 0 66
Moorefield
84-24-1A  Shale; brown and black Ca 0 0 500 10 50 40 100 10 12 20 30 31 0 40
w1 Limestone 0 0 300 5 15 4.6 1,500 0 0 10 15 1.6 0 5.7
w4 Limestone 0 0 300 10 15 8.5 2,000 25 0 15 5 1.4 0 6.2
W52 Shale; gray 0 0 150 20 20 8.3 >5,000 0 0 20 15 1.8 0 2
Horse Run near Elkins
w6 Shale; black 1.5 0.57 1,500 20 150 100 500 20 20 150 100 45 0 22
w7 Shale; gray B .11 1,500 15 50 57 300 15 16 50 50 29 0 45

Pearcy Run near Elkins
WS8A Shale; gray 0 0 700 5 30 37 300 5 3.5 30 30 28 0 45
w9 Shale; gray 0 0 1,000 50 50 54 500 0 1.2 70 50 28 0 57
W10 Shale; gray 0 0 700 20 50 82 500 7 5.9 70 50 - 27 0 41
w11 Shale; gray Ca 0 0 700 30 50 79 700 7 5.2 100 70, 31 0 53
w12 Shale; gray Ba 0 0 700 30 50 50 500 0 1.9 100 50 26 0 38
W13 Shale; gray 0 0 500 20 50 74 300 10 6.7 70 50 28 100 87
Petersburg South
30-7 Shale; dark-brown to black 0.5 0.41 500 10 50 43 100 20 24 50 20 21 200 89
30-5 Shale; medium-gray, calcareous 0 0 300 15 50 100 300 0 2 50 15 12 0 120
30-3A Shale; medium-gray Ca 0 0 500 15 30 37 300 0 1.4 50 15 11 0 80
30-2A Shale; black Ca 0 0 500 20 50 63 300 0 .61 50 15 9.8 0 39
30-1A Shale; black Ca 0 0 500 15 30 38 300 0 22 50 15 15 0 85
Hopeville
12-1A Shale; black Ca 1 0.69 500 10 50 b3 300 70 55 70 20 14 300 550
12-2A Shale; black Ca 1 .95 300 5 30 46 50 100 73 50 200 23 0 53
12-3A Shale; black Ca 0 0 300 20 30 29 500 0 .26 100 10 5 0 44
12—4A Shale; olive-gray, calcareous Ca . .57 300 20 100 94 200 70 53 150 50 25 1,500 1,300
12-5A Shale; olive-gray, calcareous Ca 0 0 300 30 30 82 300 0 .8 70 10 5.8 100 150
12-6A Shale; olive-gray, calcareous Ca 0 0 300 15 30 20 500 0 A1 50 5 3.3 0 41
13-1A Shale; olive-tan, calcareous Ca 1 .43 2,000 5 100 98 200 100 82 50 50 25 100 200
13-2A Shale; olive-gray to black CaPy,Ph 0 0 500 20 50 61 200 0 .47 50 20 19 100 96
13-3A Shale; medium-gray to black 0 0 300 15 30 44 200 0 1.2 50 30 25 100 120
13-4A Shale; brownish-gray to black 0 0 500 15 30 40 100 0 1 50 30 19 100 120
13-5A Shale; black, olive-gray, and brown Ph 5 0 500 15 50 62 100 10 1 70 30 29 100 220
13-6A Shale; gray to black 0 0 500 20 30 32 200 0 11 150 50" 32 100 210
13-7A Shale; black Ph 0 0 500 20 30 41 300 0 J3. 150 200 22 0 92
13-8A Shale; black 0 0 300 15 100 71 200 0 1.9 70 30 28 100 100
22-A2 Shale; gray 25 0 2,000 10 100 76 100 . 7 4.2 50 70 24 100 100
22-A1" Shale; olive-green Ba 0 0 >5,000 20 30 32 500 0 .72 150 207 1 700 260
23-A1 Shale; dark-gray 2 .45 2,000 10 20 21 50 70 33 30 100 43 0 54
23-A2 Shale; medium-gray Ba 0 0 1,500 15 30 36 500 25 2.2 50 700 - 17 0 24
23-A3 Shale; black 0 0 1,500 10 30 34 200 20 9.1 15 70 - 20 0 42
Riverton
14-1A Shale; medium-gray Ca,Ba 0 0 500 10 50 69 200 0 1.5 70 15 10 0 28
14-2A Shale; dark-gray Ca,Ba o 53 5000 O 50 110 20 150 190 50 30 35 0 100

!Barium exceeded the top limit.
2Manganese exceeded the top limit.

Table 3.—Chemical analyses of concretions and nodules from measured intervals

[Sample numbers correspond to those for samples of matrix and nodules from the same bed. Analyses are by DC-arc atomic emission
spectrometry. All values are in parts per million. Analyses for which an element was not detected are shown as 0; values that are below the
lower limit of determination are shown as one-half of the lower limit of determination, which is 0.5 ppm for Ag, 5 ppm for Co, 5 ppm for Mo,
10 ppm for Pb, and 200 ppm for Zn. Analyses were done in U.S. Geological Survey laboratories in Denver, Colo., R.T. Hopkins, analyst]

[Commodities are listed in order of abundance, if known; minor commodities are in parentheses; —, unknown or no information available]
Locality Quadrangle Latitude Commod-
Name County 05 9O and i Size Host rock’ Comments References
no. (1°x2°) 2 ities
longitude
1 Monongahela Monongalia  Clarksburg 39°33'23" Zn Occurrence Pennsylvanian Brush  Sphalerite occurs in Martens, 1964, p. 28.
River 80°00'38" Creek Limestone the cores of small sid-
' Member of the Cone- erite nodules.
maugh Formation.
2 Patterson Creek  Mineral Cumberland  39°33'00” Ba Occurrence Calcareous shale, Barite nodules in cal- Locality 14 of Nuelle
78°43'55" Devonian Needmore .careous shale in B&O  and Shelton, 1986;
Shale. Railroad cut. S.H.B. Clark, unpub.
. data, 1986.
3 Aurora Stone Mineral Cumberland 39°32'17” F Occurrence  Fine-textured, gray Colorless and purple Martens, 1964, p. 34.
Company quarry 78°49'09” Silurian Tonoloway fluorite crystals are
Limestone; some is abundant in some cal-
laminated. cite veins.
4 Paw Paw area Morgan Cumberland 39°31'59” Pb,Zn,F  Occurrence Devonian sandstone Sphalerite-galena- Worl and others, 1974,
78°25'43" fluorite veins in Devo-  p. 10; Van Alstine and
nian sandstone and Sweeney, 1968, p. 288.
shale.
5 Martin Marietta Berkeley Baltimore 29°81192" B Occurrence  Middle Ordovician Purple fluorite and cal- Martens, 1964, p. 29.
Company quarry 77°54'25" limestone. cite occur in thin veins.
6 Knobly Mountain Mineral Cumberland  39°30'15" Ba Occurrence Calcareous siltstone, Barite nodules weather Localities 1 and 5 of
near Short Gap 78°52'05" Devonian Purcell out of calcareous silt- Nuelle and Shelton,
and Member of the Mar-  stone in two places; 1986; S.H.B. Clark,
39°30'05" cellus Shale. interlayered with dark- unpub. data, 1986.
78°52'05" gray, noncalcareous
shale.
7 Shepherdstown  Jefferson Baltimore 39°26'02" E Occurrence Limestone, Cambrian Veins containing Schrader and others,
77°47'56" Tomstown Dolomite. reddish-purple fluorite 1917, p. 334; Van
crystals up to several Alstine and Sweeney,
inches wide. 1968, p. 288.
8 Alkire Mineral Cumberland 39°26'00” Fe Small mine  Red shale Clinton-type iron Grimsley, 1909.
78°58'05" deposit.
9 Knobly Mountain Mineral Cumberland 39°25'26" Zn Occurrence Devonian Oriskany Pale-brown sphalerite, Martens, 1964, p. 28,
near Keyser 78°55'23" Sandstone. mostly in small grains, 34; S.H.B. Clark,
occurs in a block of unpub. data, 1984.
sandstone at the base
of a cliff.
10 Romney Hampshire Cumberland 39°23'53" Ba Occurrence  Devonian Marcellus Barite and pyritic nod- Martens, 1963, p. 4;
78°43'23" Shale. ules in black shale; 1964, p. 31; S.H.B.
barite also occurs in Clark, unpub. data,
veinlets in limestone 1984.
concretions.
11 Tunnelton Preston Cumberland  39°22'26" Ba(Pb) Occurrence  Pennsylvanian Upper Barite and a small Bayles, 1936;
79°44'35" Freeport Coal bed. amount of galena in Martens, 1964, p. 39.
siderite concretions
about 15 ft below the
Upper Freeport Coal.
12 Dry Run Mineral Cumberland 39°21'14" Pb Occurrence  Upper Devonian Galena in thin quartz Reger, 1924, p. 708.
78°65'41" alternating flagstone  veinlets.
and shale. Basal
Chemung Formation
or upper part of the
Brallier Shale
13 Elklick Run Grant Cumberland 39°13’10” Ba Occurrence Calcareous shale in Barite nodules in cal- Locality 12 of Nuelle
79°09'40” the Devonian Tully careous medium-gray  and Shelton, 1986;
Limestone and Devo- shale containing trace  S.H.B. Clark, unpub.
nian Harrell Shale. fossils (possible worm  data, 1986.
burrows and Stylio-
lina).
14 Howell Jefferson Baltimore 39°11/17" Zn(Pb) Prospect Dolomitic limestone, Breccia filling along Ludlum, 1955.
77°49'29" Lower Cambrian bedding.
Tomstown Dolomite.
15 Drift Run Tucker Cumberland 39°10'34" Pb Occurrence Sandstone from the Galena in a thin quartz- Reger, 1923, p. 432.
79°37'59" lower part of the itic vein.
Devonian Chemung
Formation.
16 Isaac Lewis Grant Cumberland 39°10'30" Fe Small mine  Shale, sandstone, Clinton-type iron Grimsley, 1909.
79°07'40” and limestone. deposit.
17 J.W. Frye Hardy Cumberland 39°06'15" Fe Small mine Shale and limestone  Supergene iron Grimsley, 1909.
78°35'30" deposit.
18 Moss Bridge Tucker Cumberland 39°06'31” Pb Occurrence  Shaly sandstone, Incrustations of lead Reger, 1923, p. 433.
79°38'58" Devonian Chemung sulfide in quartzose
Formation. veinlets.
19 Parsons Tucker Cumberland 39°05'13" Zn Occurrence A lens of coal in a Thin veins of pale- Heck, 1940; Martens,
79°37°'55" massive fine-grained  brown sphalerite along 1964, p. 28.
Devonian sandstone joints in a lens of coal;
(Chemung Forma- much pyrite associated
tion?). with the coal. .
20 Baker Hardy Cumberland  39°01'54" E Occurrence  Upper Silurian - Van Alstine and
78°43'30" Tonoloway Lime- Sweeney, 1968,
stone. p. 288.
21 Anderson Ridge- Hardy Cumberland  39°01'06” Fe Small mine Red shale and sand-  Clinton-type iron Grimsley, 1909.
Warm Springs 78°36'48" stone. deposit.
22 Petersburg West Grant Cumberland  39°00'32” Ba Occurrence  Devonian Purcell Occurs in veins in Johnson, 1961; Mar-
79°09'47" Member of the Mar-  large septarian concre- tens, 1963, p. 4; 1964,
cellus Shale. tions. p. 29-30; S.H.B. Clark,
unpub. data, 1984.
23 Moorefield Hardy Cumberland 39°00'11” Ba,Zn Occurrence  Devonian Purcell Occurs in veinlets with Martens, 1963, p. 4;
78°69'02" Member of the Mar-  calcite in septarian 1964, p. 31; S.H.B.
cellus Shale. concretions in a Clark, unpub. data,
quarry. 1984.
24 Horse Run near  Randolph Charlottes- 38°69'42" Ba Occurrence Devonian Tully Lime- Float blocks of lime- K.L. Avery and S.H.B.
Elkins ville 79°50'10"” stone and Harrell stone with mineralized Clark, unpub. data,
Shale. veins in black shale. 1986.
25 Pearcy Run near Randolph Charlottes- 38°58'48" Ba Occurrence  Devonian Tully Lime- Barite nodules in a K.L. Avery and S.H.B.
Elkins ville 79°50'20" stone and Harrell zone of limestone con-  Clark, unpub. data,
Shale. cretions in gray to 1986.
_ black shale.
26 Petersburg Grant Charlottes- 38°58'48" Ba Occurrence  Devonian Purcell Occurs in veinlets in S.H.B. Clark and
South ville 79°07'26" Member of the Mar-  calcareous concretions. S.M. Heinrich, unpub.
cellus Shale. data, 1984.
27 Hopeville Grant Charlottes- 38°67'25” Ba Occurrence  Devonian Needmore Barite, carbonate, and  Martens, 1964, p.
ville 79°17'40" Shale near its contact pyrite nodules and 29-30; Locality 11 of
with the underlying phosphate (fluorapa- Nuelle and Shelton,
Oriskany Sandstone. tite) shale. 1986; S.H.B. Clark,
Barite is generally in unpub. data, 1984 and
gray to olive-green 1986.
shale.
28 Seger Hardy Charlottes- 38°58'35" Fe Small mine Shale Clinton-type iron Grimsley, 1909.
v ville 78°41'20" deposit.
29 5-Mile Bank Hardy Charlottes- 38°57'05" Fe Small mine Shale Clinton-type iron Grimsley, 1909.
ville 78°42'30" deposit.
30 Germany Valley Pendleton Charlottes- ~ 38°46'52" F Occurrence Limestone, very pure, In masses up to 2 in. Martens, 1964,
limestone quarry ville 79°22'52" fine-textured litho- across; calcite veins p. 11,534,
graphic vein, Middle  also occur in quarry
Ordovician Black limestone. Martens
River Group. (1964) stated that
although fluorite was
nowhere abundant in -
West Virginia, a
greater amount was
seen here than any-
where else in the
State.
31 Riverton Pendleton Charlottes- ~ 38°44'20" Ba Occurrence  Devonian Millboro Small (generally <1 in. Martens, 1963, p. 4;
ville 79°26'02” Shale. diameter) barite nod- 1964, p. 31; S.H.B.
ules associated with Clark, unpub. data,
zone of limestone nod- 1984.
ules in medium- to
dark-gray shale.
32 Edray Pocahontas  Charleston 38°16'34" E Occurrence Limestone, Upper White calcite and Martens, 1964, p. 38.
80°04'12" Mississippian Green- brownish dolomite
brier Formation. veins contain purple
fluorite in a quarry of
the West Virginia State
Road Commission.
33 Bambrick Pocahontas  Charlottes- 38°16'40"” Mn Prospect Sandstone, Silurian Nodules and impreg- Reeves, 1942.
ville 79°54'47" McKenzie Formation. nated in sandstone.
34 McLaughlin- Pocahontas  Charlottes- 382115 Fe Small mine Calcareous and sandy Clinton-type iron Reeves, 1942.
Shinnabery ville 79°58'55" shale. deposit.
35 Kellison Pocahontas  Charleston  .38°07'04" Mn Prospect Limestone of the Nodules and impreg- Reeves, 1942.
80°04'10” Lower Devonian nated in weathered
Helderberg Group. sandstone.
36 Dock Pocahontas  Charleston 38°05'46" Mn Prospect Limestone of the Nodules and impreg- Reeves, 1942.
80°03'24" Lower Devonian nated.
Helderberg Group.
37 Perry Pocahontas = Charleston 38°03'40” Fe Small mine Limestone of the Supergene iron Reeves, 1942.
80°05'50" Lower Devonian deposit.
Helderberg Group.
38 Renick Station Greenbrier Bluefield 37°59'46" E Occurrence  Upper Mississippian  Calcite veins and pur-  Martens, 1964, p. 30.
80°19'33" Greenbrier Forma- ple fluorite found in an
tion. abandoned quarry.
39 Mary Holyman Greenbrier Bluefield 37°565'09" Mn Prospect Sandstone of the Nodules in residual Reeves, 1942.
80°13'37” Ridgeley member of  clay.
the Oriskany Sand-
stone.
40 Waggoner Greenbrier Bluefield 37°53'49" Mn Small mine Limestone of the Nodules in residual Reeves, 1942.
80°14'42" Lower Devonian clay.
Helderberg Group.
41 Gillespie Greenbrier Bluefield 37°52/27" Mn Prospect Limestone of the Nodules in residual Reeves, 1942.
80°15'24" Lower Devonian clay.
Helderberg Group.
42 Jericho Draft Greenbrier Bluefield 37°49'44" Zn Occurrence Lower Devonian Disseminated sphaler- Martens, 1964,
80°16'19” Oriskany Sandstone. ite(?) in calcareous p. 30-31; H. Wedow,
sandstone near Eckle Jr., and P.L. Weis,
School. unpub. data, 1975;
Lesure and others,
1982.
43 Ronceverte area  Greenbrier Bluefield ~37°45’ F Occurrence - Purple fluorite is found Martens, 1964, p. 31.
~80°30' with calcite.
44 Baker Monroe Bluefield 37°36'36" Mn Prospect - - West Virginia Geologi-
80°17'27" cal and Economic Sur-
vey, unpub. data.
45 Faudree Monroe Bluefield 37°36'08" Mn Small mine - - West Virginia Geologi-
80°18'02" cal and Economic Sur-
vey, unpub. data.
46 Wimer Monroe Bluefield 37°32'43" Mn Small mine  Dolomite of the Ordo- Veinlets -
80°20'14" vician Beekmantown
Group.
47 Traynham Monroe Bluefield 37°32'49" Mn Small mine Sandstone and chert Impregnated in sand- Reeves, 1942.
80°20'03" of the Lower Devo- stone.
nian Helderberg
Group.
48 Appalachian Ore Monroe Bluefield 37°32'43" Mn Small mine  Dolomite of the Ordo- Nodules in residual Reeves, 1942.
80°20"14" vician Beekmantown clay.
Group.
49 — Monroe Bluefield 37°31'20" Fe Small mine . Limestone and sand- Supergene iron Reeves, 1942,
80°29'15" stone. deposit.
50 Bell Monroe Bluefield 37°31°21" Mn Prospect Sandstone of the Impregnated in sand- Reeves, 1942,
80°22'21" : Lower Devonian stone.
Helderberg Group.
51 Porterfield Monroe Bluefield 37°30'41"” Mn Prospect Sandstone of the Impregnated in sand-  Reeves, 1942,
80°24'57" Lower Devonian stone.
Helderberg Group.
52 Wilkel Monroe Bluefield 37°30'07" Mn Prospect Sandstone and chert Impregnated Reeves, 1942.
80°26'17" of the Lower Devo-
nian Helderberg
Group.
53 Williams Monroe Bluefield 37°28'33" Mn Small mine  Sandstone of the Bands of manganese Reeves, 1942.
80°27'05" Lower Devonian oxides in residual clay.
Helderberg Group.
54 - Monroe Bluefield 37°28'26" Mn Prospect — - West Virginia Geologi-
80°27'08" cal and Economic Sur-
vey, unpub. data.
55 — Monroe Bluefield 37°28'23" Mn Prospect - - West Virginia Geologi-
80°27'15" cal and Economic Sur-
vey, unpub. data.
56 Punch Jones Monroe Bluefield 37°24’11”  Diamond Occurrence Gravel 34-carat stone Holden, 1949.
80°47'20"
— East River Moun- Mercer Bluefield Not Ba Occurrence - Barite reported to Schrader and others,
tain known occur on northern 1817, p- 333.
slope of East River
Mountain; location
unknown.
'Host rock may be at depth and therefore not the same as the unit shown on the map.
AUTHOR AFFILIATIONS

1U.S. Geological Survey
2West Virginia Geological and Economic Survey

Sample no. Description Ag Ba Co Cu Mn Mo Ni Pb Zn
Patterson Creek
27-B' Barite nodule 0 5,000 0 20 50 0 15 15 0
Knobly Mountain near Keyser
16-1B Limonitic nodule 0 1,000 10 15 200 0 70 15 100
16-2B Limonitic nodule 1,000 0 20 15 7 15 20 0
Romney
22 Calcareous concretion 0 700 30 70 150 0 70 30 150
21 Calcareous concretion 0 1,000 5 5 1,000 0 20 5 0
20 Calcareous nodule 0 2,000 156 10 1,000 0 30 15 0
19-1D Pyritic nodule 0 1,500 10 100 150 30 100 50 100
- 19-1B" Pyritic nodule 0 5,000 7 30 700 15 50 15 0
18-1B’ Pyritic nodule 0 5,000 0 30 5 20 50 10 0
Elklick Run
24-B' Barite nodule 0 5,000 30 150 1,000 25 100 50 0
Petersburg West
31-B' Calcareous septarian concretion 0 5,000 5 30 1,500 0 20 10 700
Moorefield
23 Calcareous septarian concretion 0 70 0 25 2,000 0 2.5 0 0
24-1B Calcareous nodule 0 100 10 7 1,000 0 30 5 100
24-1C Calcareous septarian concretion 0 5,000 7 10 1,000 0 15 15 100
with barite veinlet
Horse Run near Elkins
waC Core of nodule 1 5,000 0 30 1,500 10 20 30 0
W2R Rim of nodule 3 1,000 50 700 1,000 30 200 150 700
Pearcy Run near Elkins
8B Barite(?) nodule 0 5,000 5 20 3,000 5 30 30 0
11B Calcite nodule 0 5,000 5 20 3,000 2.5 15 30 0
12B’ Barite nodule 0 5,000 5 20 300 0 15 30 0
Petersburg South
30-6 Limestone bed 0 500 20 30 700 0 70 15 100
304 Limestone bed 0 300 5 15 1,500 0 15 10 100
30-3B Calcareous septarian concretion 5 3,000 v/ 15 1,000 0 20 10 200
30-2B Calcareous concretion 0 700 7 30 500 20 50 70 700
30-1B? Calcareous septarian concretion 0 3,000 70 150 500 0 150 100 10,000
Hopeville
12-1B Calcareous concretion 0 200 7 15 500 15 15 20 0
12-2B Calcareous concretion 0 3,000 0 30 500 30 50 20 100
12-3B Calcareous concretion .25 2,000 70 150 300 20 200 100 300
124B Calcareous concretion, pyritic 0 700 0 7 1,000 0 30 15 0
12-5B Calcareous concretion 0 150 5 5 1,500 0 30 20 0
12-6B Calcareous concretion 0 200 10 7 1,000 0 20 5 0
13-1B Calcareous concretion 0 500 10 74 300 b 20 0 0
13-2B° Phosphatic nodule 0 5,000 150 30 5,000 0 70 30 200
13-5B Phosphatic nodule 0 1,500 25 30 150 0 20 200 0
13-7B Phosphatic nodule 0 2,000 0 50 150 0 30 20 0
22-B' Barite nodule 0 5,000 5 20 150 0 70 15 0
23-B’ Barite nodule 0 5,000 20 15 150 0 30 20 0
Riverton
14-1B" Calcite-barite nodule 0 5,000 7 30 70 0 30 10 0
14-1C Calcareous nodule 0 5,000 7 20 500 0 50 20 0

!Barium exceeded the top limit.
2Zinc exceeded the top limit.

3Manganese exceeded the top limit.
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Figure 2.—Geologic map of West Virginia. Geology simplified from Cardwell and others (1968).
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EXPLANATION

Dunkard Group (Lower Permian and Upper Pennsyl-
vanian) —Nonmarine cyclic sequences of sandstone, silt-
stone, red and gray shale, limestone, and coal

Monongahela Group and Conemaugh Formation, undi-
vided (Upper Pennsylvanian)—Monongahela Group—
Nonmarine cyclic sequences of sandstone, siltstone, red
and gray shale, limestone, and coal. Conemaugh Forma-
tion—Cyclic sequences of red and gray shale, siltstone, and
sandstone, containing thin limestone and coal beds. Mostly
nonmarine

Pocahontas, New River, Kanawha, and Allegheny Forma-
tions, undivided (Middle and Lower Pennsylvanian) —Pre-
dominantly sandstone with some shale, siltstone, coal, and
minor limestone near top. Contains some marine zones

Mississippian strata, undivided—Mostly red, green, and
gray shale (Mauch Chunk Group). Gray massive sandstone
near base (Pocono Group) overlain by a major marine
limestone unit (Greenbrier Formation)

Devonian strata, undividled—Mostly marine and non-
marine gray, black, green, and brown shale, lesser sand-
stone and conglomerate. Cherty limestone (Helderberg
Group) near base, overlain by white to brown sandstone
(Oriskany Sandstone)

Silurian, Ordovician, and Cambrian strata, undivided—
Silurian strata are limestone, shale, and sandstone. Ordo-
vician strata are mostly marine limestone and dolomite with
gray and black shale (Martinsburg Shale) and red sand-
stone and shale (Juniata Formation and Oswego Sand-
stone) near top. Cambrian strata are mostly limestone and
dolomite in upper part and quartzite, phyllite, and conglom-
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Figure 3.—Histograms of 55 analyses of Ag, Ba, Co, Cu, Mn, Mo, Ni, Pb, and Zn in
Devonian shales in West Virginia. Analyses for Ag, Ba, Co, Cu, Mn, and Ni are by
DC-arc atomic emission spectrometry; analyses for Mo, Pb, and Zn are by inductively
coupled plasma-atomic absorption. N, not detected; <, less than lower limit of
determination; >, greater than upper limit of determination.
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Figure 4.—Lithologic variation in the distribution of Ag, Ba, Co, Cu, Mn, Mo, Ni, Pb, and
Zn at the Patterson Creek barite locality. Analyses for Ag,-Ba, Co, Mn, and Ni are by
DC-arc atomic emission spectroscopy; analyses for Cu, Mo, Pb, and Zn are by
inductively coupled plasma-atomic emission spectrometry. >5000, Ba content
exceeded upper limit of determination of 5000 ppm; barite nodules, sample is matrix

of barite-nodule-bearing beds.
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This map is one of a series of U.S. Geological Survey Miscellaneous
Investigations Maps [-2364—A-J, which deal with mineral resources of West
Virginia and background earth science information pertaining to them. The
complete series is listed below. Part of the series was prepared in cooperation
with the West Virginia Geological and Economic Survey.

[-2364—A —Mineral resources of West Virginia, By W.F. Cannon, S.H.B.
Clark, F.G. Lesure, M.E. Hinkle, R.L. Paylor, H.M. King, C.M. Simard, K.C.

[-2364—B —Peat resources of West Virginia, By C.C. Cameron

[-2364—C—Summary and interpretive geochemical map of West Virginia,
By K.C. Watts, Jr., M.E. Hinkle, and W.R. Griffitts

1-2364-D—Isopleth maps of iron, manganese, vanadium, and related ele-
ments in stream sediments of West Virginia, By M.E. Hinkle, K.C. Watts, Jr.,

1-2364—E —Isopleth maps of pH and alkalinity in stream waters, and sodium
in stream sediments of West Virginia, By M.E. Hinkle, K.C. Watts, Jr., and

W.R. Griffitts

1-2364-F —Isopleth maps of uranium, thorium, cerium, lanthanum, and
related elements in stream sediments of West Virginia, By M.E. Hinkle, K.C.

Watts, Jr., and W.R. Griffitts

[-2364—G —Isopleth maps of titanium, aluminum, and associated elements in
stream sediments of West Virginia, By K.C. Watts, Jr., M.E. Hinkle, and

W.R. Griffitts

1-2364-H—Magnetic and gravity anomaly maps of West Virginia, By E.R.
King, D.L. Daniels, W.F. Hanna, and S.L. Snyder

[-2364—-1—Aerial gamma-ray maps of regional surface concentrations of
potassium, uranium, and thorium in West Virginia, By K.R. Bond and J.S.

Duval

1-2364—J —Geological structure and mineral occurrences in eastern West

Virginia, By H.A. Pohn

DESCRIPTION OF MAP UNITS

Dunkard Group (Lower Permian and Upper Pennsylvanian) —Nonmarine
cyclic sequences of sandstone, siltstone, red and gray shale, limestone,
and coal

Monongahela Group and Conemaugh Formation, undivided (Upper
Pennsylvanian) —Cyclic sequences of sandstone, siltstone, red and gray
shale, coal, and thin limestone units. Mostly nonmarine

Pocahontas, New River, Kanawha, and Allegheny Formations, undi-
vided (Middle and Lower Pennsylvanian)—Predominantly sandstone
with some shale, siltstone, coal, and minor limestone near top. Contains
some marine zones

Mauch Chunk Group (Upper Mississippian)—Red, green, and gray shale
and sandstone. A few thin limestone units

Greenbrier Formation (Upper Mississippian)—Marine limestone and
marine and nonmarine red and gray shale and minor sandstone

Pocono Group (Lower Mississippian and Upper Devonian)—Hard, gray,
massive sandstone and minor shale

Hampshire Formation (Upper Devonian)—Nonmarine shale and fine,
micaceous sandstone. Mostly red to brownish gray. Lesser red siltstone,
sandstone, and conglomerate

Chemung Formation, Brallier Shale, Harrell Shale, Tully Limestone,
and Mahantango Formation, undivided (Upper and Middle Devo-
nian) —Marine clastic rocks, mostly gray to brown shale. Lesser siltstone,
sandstone, and black, fissile shale. Minor limestone lenses

Harrell Shale (Upper Devonian) —Dark-gray to black, thinly laminated to
fissile shale. Calcareous shale and limestone near base

Millboro Shale (Upper and Middle Devonian) —Dark-gray to black, fissile
shale

Marcellus and Needmore Shales (Middle and Lower Devonian) —Mar-
cellus Shale is gray to black, thinly laminated pyritic shale with minor
thin-bedded limestone. Needmore Shale is mostly gray and green, thinly
laminated shale with minor limestone and black shale. Contains Tioga Ash
Bed near top

Oriskany Sandstone (Lower Devonian)—White to brown, fine- to coarse-
grained sandstone, locally pebbly and conglomeratic. Locally very pure
quartz sandstone and a source of glass sand

Helderberg Group (Lower Devonian) —Mostly cherty limestone with some
sandstone and shale

Tonoloway Limestone, Wills Creek Shale, Bloomsburg Formation, and
Williamsport Formation, undivided (Upper Silurian)—Tonoloway
Limestone is thin-bedded, platy argillaceous limestone. Wills Creek Shale
is thin-bedded shale and fossiliferous limestone. The Bloomsburg Forma-
tion is a thin, red clastic facies. The Williamsport Formation is greenish-
brown to white sandstone

Clinton Formation, Tuscarora Sandstone, Juniata Formation, Oswego
Sandstone, and Martinsburg Shale, undivided (Middle Silurian to
Middle Ordovician) —Mostly marine clastic rocks including red, green,
and gray shale, siltstone, and sandstone, and white to pink sandstone.
Thin limestone units

Trenton Group (Middle Ordovician) —Dark crystalline nodular and argilla-
ceous limestone containing some bentonite streaks

Black River Group (Middle Ordovician)—Predominantly gray aphanitic
limestone with many bioclastic streaks. Siliceous in lower part

Trenton and Black River Groups, undivided (Middle Ordovician)—Un-
divided where units are too thin to show separately

St. Paul Group (Middle Ordovician) —Predominantly gray aphanitic lime-
stone containing the very high purity New Market Limestone of consid-
erable economic importance. Chert nodules and dolomite occur in lower
part

Trenton, Black River, and St. Paul Groups, undivided (Middle Ordovi-
cian)—Undivided where units are too thin to show separately

Rockdale Run Formation of the Beekmantown Group (Middle and
Lower Ordovician)—Bluish to light-gray and brown, thick-bedded dolo-
mite and limestone containing gray chert

Stonehenge Limestone of the Beekmantown Group (Lower Ordovi-
cian)—Gray, thin-bedded to massive fossiliferous limestone, largely
mechanically deposited. Contains small black chert nodules and beds of
“edgewise” conglomerate

Beekmantown Group (Middle and Lower Ordovician)—Rockdale Run
Formation and Stonehenge Limestone, undivided, where units are too
thin to show separately

Conococheague Limestone (Upper Cambrian) —Predominantly algal and
mechanically deposited limestone with thin interbeds of aphanitic lime-
stone and dolomite. Contains siliceous and dolomitic laminations

Elbrook Formation (Upper and Middle Cambrian)—Thin-bedded, blue-
gray argillaceous limestone and platy shale with some siliceous limestone
and minor dolomite

Waynesboro Formation (Middle and Lower Cambrian) —Variegated red
and brown shale and sandstone. Middle zone contains abundant lime-
stone and dolomite

Tomstown Dolomite (Lower Cambrian)— Thick-bedded, blue-gray, aph-
anitic, saccharoidal, and splintery dolomite. Weathers coffee brown.
Contains some siliceous limestone and black chert. Includes commercial
beds of white, pure, low-silica dolomite

Antietam Quartzite, Harpers Formation, Weverton Quartzite, and
Loudoun Formation, undivided (Lower Cambrian and Late Protero-
zoic) —Antietam Quartzite is gray to white quartzite, sandstone, and quartz
schist. Harpers Formation is greenish-gray phyllite with interbeds of
fine-grained quartzite. Weverton Quartzite and Loudoun Formation are
quartzite, sandstone, conglomerate, and shale

EXPLANATION OF MAP SYMBOLS
Contact

Fault

Thrust fault—Sawteeth on upper plate
Anticline—Showing trace of axial surface
Syncline—Showing trace of axial surface

Quarry—Showing type of material produced. Abbreviations: cs, clay and
shale; gs, glass sand; Is, limestone or dolomite; pe, peat; sg, sand and
gravel; ss, sandstone. All are currently active except for some limestone
and dolomite quarries that have been abandoned within the last 5 years

Salt recovery operations—Recovery is by pumping manmade brines from
deep salt beds

Area where salt beds in Silurian rocks have cumulative thickness of
greater than 50 ft— Hachure on side of thick salt (from King and Kirstein,
1987)

Mineral occurrence, small mine, or prospect, showing commodity—

Number refers to information found in table 1

New York-Alabama geophysical lineament

Area having potential for underground mining of limestone of the
Greenbrier Formation

Area where gamma-ray anomalies are known to occur in deep wells

Area of a uranium anomaly (eU > 2.45 ppm) detected by airborne
radiometric surveys—Only those in the Conemaugh Formation, the
Monongahela Group, and the Dunkard Group are shown

Area that has an aeromagnetic anomaly of possible mineral resource
significance

Outline of a regional geochemical anomaly in stream sediments—
Anomaly A-1 contains anomalous levels of Ce, Cr, La, Mn, Pb, Th, and
Ti; A—2 contains anomalous levels of Ce, Hf, Th, and U; B contains
anomalous levels of As, Cu, Fe, Mn, Mo, Pb, V, and Zn
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