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ANALYSES OF CARBONATE ROCKS - NORTHBRN VIRGINIA

William F. Giannini

During,h" p".i"d:il:";r, through November
1982,466 carbona0e-rock samples were collected from the
northern Virginia area covered by the Winchester and Freder-
ick 0.5o x lo sheets (l:100,000 series maps). Analytical
results indicate the existence of carbonate rocks potentially
suitable for markets requiring materials possessing high pu-
rity, high reflectance, low chlorine, and lacking deleterious
components. The limesone and dolostone rocks, including
marble, also qualify as aggregate materials in asphalt or con-
crete for construction. The included results for 366 carbon-
ate-rock analyses by other writers during the period from
1 884 through 1 985 supplement the present data. Information
in ttris publication is presented to inform private individuals,
companies, consultants, and govemmental agencies about
carbonate-rockresources and to indicate general areas where
potential economic resources occur.

INTRODUCTION

Samples of limestone, magnesian limestone, dolostone,
marble, dolostone marble, limestone-dolostone conglomer-
ate, and travertine-marl were collected north of 39"latitude in
Clarke, Frederick, and portions of Loudoun, Shenandoah,
and Warren Counties from road and railroad cuts, quarries,
travertine-marl pits, and natual outcrops (Figure 1). The
samples represent seven geologic time periods, 18 forma-
tions, threegroups, anddeposits (Table l). Marble, dolos[one
marble, and limestone-dolostone conglomerate occ ur in three
belts in the Piedmont province. All other carbonates sampled
in northern Virginia occur in belts in the Valley and Ridge
province.

Samples were analyzed by laboratories of the Virginia
Division of Mineral Resources, the Virginia Department of
Transportation, the Virginia Council of Highway Investiga-
tion andResearch, and theU.S. Bureau ofMinesResearch
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Table I . Geologic name and age of carbonate rocks sampled.

Group, Formation, or Deposit Name Age

VIRGINIA DIVISION OF MINERAL RESOURCES

Quaternary

Triassic

Centers at University, Alabama, and Reno, Nevada. A
summary of tests by the Virginia Department of Highways

and Transportation ( I 99 1 ) and the Virginia Division of Min-
eral Resources on samples from the six currently active car-

bonate-rock operations in northern Virginia (Figure 2) is pre-

sented in Table 2. Summaries of chemical analyses by the

Virginia Division of Mineral Resources, of reflectance val-
ues, chlorine content, and trace-element analyses by the U.S.
Bureau of Mines, on all orportions of the466 carbonate-rock
samples from northern Virginia begin wittt Table 3 and

continue through Table 8. Overview maps precede summary

tables and show locations for 77 carbonate-rock samples

tested for reflectance values (Figure 3), 42 v'mples anaTyr,ed

for chlorine content (Figure 4), and 30 used for uace-element
analyses @gure 5).

The uses and classifications of carbonate rocks referred
to in this publication are based on composition and are shown

by ternary diagrams (Figures 6 and 7).
Twenty-one 1:50,000-scale topographic maps show;

locations of the 466 samples, distribution of carbonate-rock
units, major faults, six active and 4l abandoned carbonate-

rock quarries, two abandoned mines,l3 abandoned traver-
tine-marl pits, and three active and 28 abandoned lime kilns.
Each map precedes corresponding tables (beginning with
Table 9) that present ten-part chemical analyses, reflectance
values, chlorine content, and trace-element analyses on the
portionof the466 samples tested from the areacoveredby the

map.
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Table 2. Summary of carbonate-rock analyses
(Frederick-Winchester 0.5" x 1" sheets).
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from 6 active operations in northern

3

Virginia, Valley and Ridge province

Op6ratios, Locatioa, !oreatiod(r ) of Conpositl-oo Los Aageles
Map and Salple Nunbe!t liajo! ploductioa
aod 7,5-oLaute quad. Nane aad Rock-Tyoe CaC03 HCCO3 Si02 t"ro, OtrO,

Speclfic Pe!cetrt
C!avity Abso!prl.oo

w, r. rrey uo. I IBc.
Cle arb rook
217 A-2
Steohensoil dr,d -

Ner llarket LioestoDe,
liDe s tone

.o0 .35

Stuart M. Peliy,
llinche s te!
(see 2 below)

Ioc. Coaococheague ?omatloa,
IiDestoaet Eaglesian 68.36 l6.lO 14,10
Iibe s tode

Stua!t M. Perry, Iac.
Berryville
2I6t- 42

Shsdy Dolonite,
dolo s tooe

53.54 45.10

.4tr

.08 ,00

2.7 0

18.8 t1.4

SheEvalley LiEe Corp.
SCephers City Nev l.latket LiDeatone
2!7C-I lieesroue

(Shenvalley sells lioe 98.80
Stepbens City quad. products fron purcbaseil

quickline-Genstar rells
regates, this locetion)

Ceasta! Sloae Products

Mlddletowtr Ner Malket Llnestoae,
218D-1 liaestooe

99 .43 .00 .o4

l' 3 ch.r"too. co"p.
Strasburg
2t8D-53

Nes Malket Lioestole, 98.85
liDes !one

Vilgitria Divisiod of Mloelal Resoutces
frou ButEs and Ednuldsoa (1966)

.09 2.6a

(198f-85) 3-Pbysical analyses by Vlrgitria DeparroesE of TlatrspolEarioa
(t99t )

I-CheEical, analyree,
2-Cbeoical enalysee

An appendix contains 142 chemicat analyses of northem
Virginia carbonare rocks published from 1884 through
1985 (Appendices I through V). Also included are gaphs
showing percentage of calcite, percentage of insoluble resi-
due, percentage of absorption, and a temary plotof insoluble
material in 224 carhnate samples taken from 42 Virginia
quarries and mines (Sherwood, W. C. and Newlon, H., Jr.,
1964) (Appendices VI ttrrough IX). Appendix X is a
reference list for all appendices. Information in theappendi-
ces is as originally presented by the authors and descriptions
of the sample locations may be affected by changes of road
numbers, road locations, or city boundaries.

SAMPLING PROCEDURE

Chip samples to 3 inches were taken across continuous
carbonate-rock exposures that were in-place with only two
exceptions. The samples represent the various lithologies
and the stratigraphic thickness, to the nearest foot, of that
portion of a carbonate-rock formation sampled at each loca-
tion. Channel samples approximately 3 inches wide and 3

inches deep were taken from marl deposits. Distance be-
tween sample locations along the strike of the formations
averages approximately one mile but smaller distances nor-
mally exist between locations across strike. Attempts were
made to obtain representative material from each formation
by taking one or more samples from the various lithologic
units. The same formation was usually sampled on both sides
of a fold or fault. Collecting minimal thicknesses of carbon-
ate-rock sample was often the only choice to complete the
sampling in an area. Collecting pieces of carbonate-rock float
was necessary at two sample locations (215A-Il and2l6D-
2, Tables 9 and25). Chert and shale were not sampled with
the carbonate-rock containing them; however, the presence
of these materials is recorded in tables of this publication
under tlre heading, Rock Type.

Approximately half of each sample was crushed and/or
gtound to 100- and 325-mesh sizes and portions of ttris
material were used for the various tests. The remaining por-
tions of the ground carbonate-rock material from the 466
carbonate-rock samples collected from northern Virginia are
stored at the office of the Virginia Division of Mineral Re-
sources in Charlottesville.
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?able 3. (contin{ed)

NaEe, Rock Type,
aod Age of
Group, Iornation,
o! Deposit Sanpled.

NuDber

of
Saaple s

lile ar
CaCO De9.

Higb
CaC0

Lot
MgCO

Range Eigh Mean

s

Lor Rang€ Mean Std. Bigh
Dev. Mgco

Meaa Std.
Sio Dev.

Range Mean Ilea!
CaCO- CaCo- MgCo MgC0 sio

Lor
si0 si0 Ee-0 ALO

Conococheague !otbation
(Eagnesiar liD€stone)
Canbrian

Coaococheague fornation
( dolos to4e )

Canbriaa
Elbrook ForEatiotr

(li0estone )

Carbria!
ELbrooL !orDatl-or

(Mgaesl-sn lisestone )

Caobria0
Elbrook lorraEiod

( doloE toae )
Ca!brian

IJay0esboro 3olnarioo
(lioestone )

Caobrian
llayDesboro forlation

(nagtresiaa Linestotre )

Cenbriad
Uayoesboro ?oruatioo

( dolosroae )
Ca0b!lan

Sbady DoloDire
( dolostooe )

Caobrlea
Shady DoloDtte

( line sto!e )

l5 73.82 10.12 83.O5

r0 49.18 8.55 55.43

55.24 27.8r 15.54 5.33 26.02 r0.44 15.58 2.93 I0.0I .82 !.32

1.66 13.24 l.4l !.40

2.29 t2.15 .52 1.00 .O8

32,76 11.81

.00 9,54

10.55 i8.89

30. 95 I 2.56

.00 7.54

10.38 t7.68

1.23 3.24 12.94

a.26 4.34 14.90

5. l0 4.61 14.44

12.79 12.38 36.54

9.56 4.95 16.00

r .52 L .20 3,27

6 .93 7 .45 2l .21

6.71 5.19 I6,03

t.7r 1.22 3,71

1 .26 .40 I .51

.a2 35.72 2.18 2.64

4.04 1.ti96 1.54 L63

.58 2.69 .20 .22

1.31 19.90 t.32 r.75

2.22 L3.8r 1.30 1.05

.08 3.63 ,74 .27

l0 85.20 7.74 95.9! 73.03 22.88 5.r4 2.86 9.54

L4 61.71 23.35 83.89

12 48.56 5.16 55.65

4 93 .20 4.04 99.09

6 12.55 i8.53 86.58

r0 5L.97 6.06 50,08

2!.34 62.55 la.45 6.34 29.55

1O.22 15.43 37.20 4,35 43,51

90.01 9.OA 4.62 3,31 7.54

35.77 50.91 I5.9r 6.59 28.06

,Ot1

,01

40.6t 19.47 38.10 3.36 43.60 34.20 9.40 .03

.0015 53.13 1.29 55.69 51..35 5.34 43.90 t.O4 45.11 42.54 2.57

3 95.2I 2.O2 97.41 93.59 3.AA 2.92 1.52 4.05 I.20 2,a5 .80

*Atralyses by Virlinia Division of Mtneral ReEources. Chailoirasvillc. vi'oini.

TabI€ 4' sunnary of cheDicaL analyses, Precanbriatr narbLes in northera virginia, Piednonr provioce (lrederick 0.50 x lo sheet, liture l) (analyses io appendix
are not included).

Nabe, Rock Type,
and Age of
G!oup, FornaCiotr,
or Deposit SanpLed.

Mean Std.
CaC0 Dev.

Lo{ Range

l{uEber
of

SanpLes
Eigh
CaC0

!lean
trgCO

Srd.
De v.

High
MgCO

Low

M8 C0

Range Mean

sio
Std.
Dev.

Eigh
sio

Low

sio
Range

si0
Mean

feO
!tean Mea!

sCaco caC0 MgC0 Al-0

Fauquier Iornation
(narbLe )

Precaobrian

63.80 i4.64 90.58 49,76 40.82 33.25 13.99 45.00 7,75 3?.25 I.95 ?.59 .38 ,00

*AnaIyses bv Virgiaia Division of l.tineral Resources. Charlorreswitte. Viroinir_

Tabl-e 5, SuDnaly of chenical analyses, Triassic lime€totre-dolostone conglonerares in nolthelo VirSinia, PiedDont proviaca (lredelick 0.50 x 2o sheet, Figtre
l) (aaaLyses in appendix are aot included).

ilaDe, Roch Typa,
atd A8e of
Croup' IorDation,
or Deposlt Sa0p1ed.

Nunber
of

Saople s

Mean

CaCO

Low

C aC0

Mean

l'!gCO

Lo{
l,!sCo

Range High Ue atr

s

Std. ' Hi.8b
Dev. CaCO

Range

CaC0

Srd. High
Dev. MgCO

llean Std.
Sio Dev.

Range llle an Mean

MgC0

Lot
sio

N€rark Croup I3 65.29 8.54 83.6t 54.98 28.63 2r.70 12.18 37.56 I.96 35,60

si0 si0 A1- 0
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Figure 3. Overview map showing locations (black dots) for 77 carbonate-rock samples tested for reflectance values (Iable 6).
Number and letter on each 7.5-minute quadrangle corresponds to those on quadrangles beginning with 215A, Figure 11, and

continuing through Figure 47. Carbonate-rock belts are shown as shaded areas.
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Figure 4. Overview map showing locations (black dots) for 42 carbonate-rock samples arnlyzed for chlorine content (Table 7).

Number and letter on each 7.5-minute quadrangle corresponds to those on quadrangles beginning with 215A, Figure 11, and

continuing through Figure 47. Carbonate-rock belts are shown as shaded areas.
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TabLe 6 - Sunnaty of rellectaDce tests on 77 catboDate-rock sanples wirh briBhtnesses of 70 perceat or higher, nortbera Vtrgidia alea (see queallangl6s
b€ginniag wirh 215A, Figure ll, for sailple Loca!ions) (Flederick-ginchester O.5o: lo shee!s).

Map aad

saEPLe Map Nate Thickness *Biighraess *Tidr *Ilbigeaess **cagg^ **l.tgco- Reporitoly
Nuaber (7'5r Quad' ) coultv sanpled(ft. ) Fornation Aae Rock Type (Percef,t) (Pelcent) (Percerr) tPerceit) (perceit) Nunber

Loudoun 4

Loudoun 1

Loudoun 8

Loudoun 4

Loudoun 6

Loudoun 2

Loudoun l0
Loudoua 2

LoudouB 2

Loudoun 3

loudoun I
LoudouD 2 0.6 69.2

7.0 48.8

2l5A-6 Waterford
2l5A-11 i,larerford
215C-l LincoLa
215C-2 Lincol"a
2l5C-3 Lincoln
215C-4 Lincoln
215C-5 Lincoln
2I5C-7 !incolo
2i5C-8 Liacotn
215C-9 Lincoln
2I5C-10 Lincola
2l5D-1 Leesburg

2168-35 lerryviLLe
215B-40 Berryville
2r6D-42 Be!ryv111e
2L6C-2 Ashby Cap

216C-3 Ashby Cap

216C-9 Ashby Cap

2I6C-12 Ashby Gap

2l6C-16 Ashby cap
216C-21 Ashby Gap

216C-24 Ashby Cap

216C-28 Asbby Cap

2I1L-2 Stepheason
2I1 L-3 Stephensoa
211A-6 Siepheuson
2l7A-16 Stephetrson
217A-19 Stepbenson
217A-28 Stepbenson
2 I 7A- 30 Stepheosoa
2l7A-31 Scepheason
217A-45 Stephenson
217A-48 Stepherson
2I7A-52 Stepbeoson

2l 7A-57 SteDhenson
2t7A-58 Srepbeoson
2l7A-54 StepbeEsoa
217A-67 Stephensor
2I 7A-68 Stephensoa
2I7C-7 Stepbetr6 City
217C-12 Stephens City
2l7C-23 Stephens City
2l7C-63 Stepheas City
217D-4 Boyce
2I7D-6 Boyce
217D-18 loyce
2l7D-19 Boyce
ZlTD-25 Boyce
2l7D-27 Royce
2l7D-28 Boyce
2l7D-32 Boyce
217D-34 Boyce
217D-35 Boyce
2l7D-36 Boyce
2l7D-41 Boyce
2170-46 Eoyce

217D-48 Boyce

2l7D-49 Boyce

217D-51 Boyce

2l7D-56 Boyce
2l7D-57 Boyce
2l8R-4 Capon Springs
2l8C-21 l,lountaid FaIls
2l8D-18 MiddletorD
2l8D-32 Ulddlerowo
2l8D-37 Hiddlerora

Fauquier Precanbrian Marble 38,59 8,-20062
4t.92 R-t0067
37.42 R-20068
14.73 R-20069
40.51 R-20070
39.54 R-20071
41.70 R:20072
t5.41 R-20074
r0.54 R-20075

7 .1 5 R-20076
14.47 R-20077
3t.02 R-20078
38.63 R-18886
9.44 R-r8872

45.03 R-20005
9-54 R-18874

29.55 R-r8897
4.85 R-18893

45. t0 R-20006
.00 R-18903

3.52 R-18904
5.07 R-18909

34.2r R-20009
34.53 R-189r3
42,50 R-18918
43.03 R-18921
31.44 R-200I2

,00 R-!8757
.00 R-18768
.00 R-18769

39.38 R-18930
.00 R-t8649
.00 R-18939

7.07 &-18648
.00 R-t8940
.00 R-t895t
.00 R-18953

34.03 R-18957

r5.05 R-18652
.00 R-18961

r.47 R-18965
34.22 R-r8646

.00 R-18968

.00 R-18816

.00 R-I8814
t.28 R-20017
t.26 R-20054
.00 R-18533
,00 &-18635
.05 R-1866r
,00 R-18663
.00 R-18670

1.34 R-18665
2.42 R-18975
1.35 R-I8978

45.01 R-18979
35.33 R-r8666
7,13 R-18664
.00 R-18982

4.95 R-I8987

13.54 R-18988

24.tl R-I8989

17.92 R-18991

22-22 R-18995
8.22 R-18996
2,O4 R-2009r
L 99 R-19053
,00 R-19023
.00 R- I 9034
.00 R-18835

Precanbrian llarble 86.7
Fauquier Precasbriaa l.{arbLe 78. 3

91,3

Fauquier
3.4 59.4
0.0 a6.7
3. 6 64.0
0.0 9r.3
0.0 88.3
8. I 42.O

Marble

59.09
49.77
57.13
82.2r
58.81
58.42
56.r7

87.95
90,58
83.41
59.83
54, 91

a7 .33
53.46
8r.02

52.38
44.02
5 3.54
99.05
94.57
90.25
40.61
54.65
53.76
53.95
54.35

99.02
98,99
55.07
99.23
99.44
91.50
99.33
98,56
99.39
62.80

8 3.84
99.49
98.04
60.41
99.32
98.07
99.05
97.1\
94.24
98.40
97.44
95.05
95.91
98.21
98,08
94.35
81 .80
5 3.51
4t.95
75. 05

99.37
92.t2

78"r9

71.18

7t,72

7I.13
7 4.85
85. 34

90.23
99.05
99. 39

98.85

Fauquie r
!auquier
Iauquie!
fauquier
Fauquier
fauquier
?auquie!
Fauqui.e!

P!ecanb!ian
Precanb!ian
P!ecaEbrian
Precaobtian
P!ecaob!ian
PrecaDb!ian
Precaab!ian

llarbLe 88. 3

ItarbLe 7 4. 4

l{arbLe 9I.3
MarbLe 92.2

68.7
0. 6 a4.1
L.2 86.6
r.2 87.5

UarbIe
Ua!bl- e

tlarbLe
Marble

77.2
85.9

dJ.5

7I.1Newark Croup Triassic
2l6B-16 Berlyvitte CIarke
2l69-17 BerryvilLe Ctarke
2i58-22 BelryvilLe C1ark6
2I68-25 Berlyville Clarke

LiDestore 83.3
Dolostotre 75.8
Lioestone 72.2
Magnesiao
Linestone 70. 9

Linestone 78.0
Dolostoae 79.a
LiDestone 79.2
Linestotre 70. 3

LiEestooe 83.3
Dolostoae ?I.!
Dolostooe 72.5
DoLostone 83. 3

Dolostoae aO.2
uolostone I l.o
Linestoae 75.8
Linestooe 76.9
LiEestoae 72,2
Dolostoae 70.5
Linestone 10.9
Ll.nestote 72.8
Limestone 76.7
Linestoae 78,3
Lioestone 75.0
Linestone 77,2
Dolostone 7 5 ,5
}la8De s i aa
Linestone 7A.9
Limes!one 87,8
Lisestoae 75,3
Dolostooe 7I. I
Linestode 84.2
Linestore 1 5.3
Linestoae A2.2
Linestone 7l.f
Lioestone 70.0
Li0estone 13.9
Linestone 81.7
Linestone 83,3
Linestoae 82. 8

Lioestone 80.0
Lioestone 76.).
LiEestoa€ 91. I
Lioestone 83.3
Dolostotr€ 83.3
Dolostooe 7 6.4
LiDestoae 7A.3
Lloestone 88.3
Linestone 80. 0

l{agnesiaa
LlEestoae 73.9
Magnesian
Libestone 7 6 .7
lragnesiao
Limestooe 71.1
Magnesiao
Lieestone 77.2
Llnestone 82.2
Limestone 73.7
LlDestoae 7l,l
Lioeslone 75.8
Limes!oae 7 1.3
Limestoae 72.A

I

2

2

Clarke I
C1alke 3

Clarke 30

CLalhe 4

CLarke 2

Clarke I
Clarke 2

Clarke 3

Clarke 4

C1alke 5

Clarke 2

Irederick 2

Flederick 3

Iredetick 5

Clarke 2

Clarke 4

CLarke 2

Clarke I
Clalke 1

Clalke 10

Clarke 2

Clarke
Clarke
CIarke
C1a!ke
C1a!ke
frede !ick
Ire de r ick
CIarke
F!ederick
CLarke
Clarke
CIarke
CIarke
CIarke
CIarke
Clarke
CLarLe
CLarLe
CIarke
Clarhe
Clarke
CLa!ke

CIerke

Clarke

CIarke

frederick
lre de ri ck
Sheoaadoah
ghetrardoah

Irederick

2
2

;
I
3

I
6

2

3

2

5

2

I
I
3

3

5

2

I
3

I

Canbrian
CanbriaD
CaEbriaD
Canbrian 5 .1 49.5

EIbiook
Shady
Elbrook

12.6

3.4
r,0
I.t
3.9
r.4
2.4
7.0

1.8
0.0
6.7
0.5

0.r
4.2
0.1
0.3
t.4
o.8
0.6
0,8
o.2

0.0
0.0
0,0
0.3
o.0
0.9

1.4
0.9
0.0
0.0

0.7
0.8
4,7
0.0
0.1
4.6
8.4
o.2
0.1
0.0

1.0

0.2

0.6
2.4
4.0

0.5
0.5
0,8

25.4

57. I
74.0
7 5.4

64.6
73.7
43.0

7 6.0
80.2
50.0
7 3.9
10 .5
12.0
53.6
10.5
1t.7
71.3
15.3
7 2.1
7 4.1

78. 9
87.8
7 5.3
69 .9
44.2
1t .7
7 6.2
65.4
66.5
13 .9
8t.7
78.2
79.9
77.O

9t.l
a2.1
64.1
42.7
71 .5
88.0
80.0

69.7

75.8

60.0

7 5.0
7 2.6
57 .A
56.4
73.9
69. 3

69.4

Elbrook Cabbrian
Conococheague Canbriaa
Shady Cambrian
Watdesbof,o Caebriao
Shady Canbrian
ELbrook CaEblien
IJaynesboro Caobriao
Haynesbo!o Caobriaa
Shedy Canblian
Shady Caebrian
lfayoesboro Caub.laB
Nef, MarLet ordoviciaa
Nerllarket Oralovicia!
Ner Malket OldoviciaB
RockdaleRud Ordovician
fewl{arket Ordovi.cian
Nes ltarket ordovtcian
New Market ordovici.an
New Market ordovician
Nes Market Ordovi.cian
Nev Uarket Ordovician
Ner}larket ordovici-aa

Ner Maricet
N€r Market
Ner Market
Nes Uarket
NeE Harket
New Market
New Uarket
New Market
Neo Market
New Market
RocLdale Ran

Conococheagu€
!lbrook
New Malket
Ner |larket
Rochdale Run

Cotrococheague
Shady
lJaydesboro
ELb!ook
New Market
Sto!ehetrge

Coaococheague

iooo.ocn."g."

Coaococheague

Conococheague
CoIococheague
Keyser
Lictring creek
New M4rLet
N€F Merket
New Merket

Ordovician
0ralovician
Ordovician
Ordovician
Ordovician
Ordovicien
Ordo vic ian
Ordovician
Ordovician
Ordovician
Ordovician
CaDbriaa
Canbrian
Ordovician
0tdovician
Ordovician
Caobrian
Canb!ian
Canbrian
CaDbrian
Ordovician
Ordoviciaa

CaDbrian

Canbrian

CaDbrieD

Ca$b!ian
Caobriatr
Silurian
De voni aa

0rdoviciaa
Ordovician
Ordovician
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l'lap and

Saaple Map NaDe Thi cLnes s *Brightness *?itrt *lfhiten€ss **cscol i*ltgcoj RePositolv

lludber (7.5i eued.) coupty saspled(ft.) loroariotr Aq€ Rock Tep€ (Percent) (PerceDtl (Perceat) (Perce;t) (?e!ce;t) {uober

22lD-l Poiat of Rocks Loudoun 2

22ID-2 PoiBt ot Rocks loudoun
22LD-3 Poiat of Rocks Loualoutr 2

Ssift Ru! Precanbllea Marble a6.1 0' I 54.03 42.52 R-20092

53. t8 44.79 R-20093

50.66 42.61 R-20094

a6.z
S*ift Ruo PrecaDbliaa Matble 85' I 2,6 75.7

s{tft Run PrecaDbriao Marbl€ 81.4 5.5 59.2

!lagtresiaD
223e-ll l,lhite BaIl, lredelick 3 Elbrook canbrias Linestone 75.0 3'6 60'5 ao'21 12'48 R-18790

223D-9 larood clalke 2 New Market Oldoviciar Lioestoae 73.3 0.8 7o'O 91 '86 I'36 R-r9042

223D-I4 Iarood clarhe 4 conococheague caoblian Limestoae 82.8 4'1 66'4 8a'92 l'22 R-20098

z24D-4 Gore flederick 5 Lickioq creeh Deeorian Linestooe 77'8 l'9 7o'2 95'91 I'I2 t:T8579
*Reilecrance test6 by U.S. Bureau of Mines ?uscaloosa Research Ceoter' Urivelslty' AlabaDe.

Table 7. Surbaly of chtorine aaalyses for 42 carbonate-rock serples, aolrbern ViEgisl.a aiea (see oePs bqgiaaltrg sitb 215A'- lltste ll' for !.oP1c I'ocations)

{Frederick-Wlncbester 0.5- X l- stleets).

ltap and Foroatio[ t *Ch1oritre

Sanple Map llaoe Thi-ckness Gloup, or Contest *rcacoi **MgC03 Repos!.tory

Nuobe! (7.5' Ouad, ) Courry Saapled(fr, ) Deposir Aqe Rock TyF Perc.!!(pps) (Percco;) (PerceB;) Iuober

215A-6 l,larerford Loualoun 4 Eauquie! PrecanbtLaa l{erb1e .OO27 (21, 59.09 38.59 R-20062

Loudouo
Loudouo
Loudoun
Loudouo

Loudoud
Loudou!
Clarke
Cl arke
Claf,Le

Clarke
CIerke
Clarke
Loudou!
FrederlcL
Clarke
C1a!ke
CIa!ke
Clarhe
Clarke
Clarke
Clarke
Clarke
Clarke
!rederick
!re de !lck
!rederick
frede!ick

2l7B-fs Winchester llederick
22lD-2 PoiDt of RocLs Loudoun

22lD-4 Poiot of Rocks Loudouo
223C-Z tlbite Hall fredertck
ztte-t wnrEe uatl lfeoeracK
223C-6 llhite Eall lrederlck
223C-19 llhite Ba1! Fredetick

Waterford
Lincoln
LiBcolB
Llncoln
Lincola
LiacoLn
Ashby Gap

Ashby Cep

Ashby 0ap

216C-15 Asbby Cap

2l6C-11 Asbby Cap

2InC-24 Ashby Gap

2l6D-l Blueeoat
217A.-2 Stephensoa
2174-lI Stephetrson
ZllA,-14 Stepheasoa
217 L-23 Stephenson
217 A,-25 Scepbenaon
2l1L-39 Stephenson
217 A,-42 Ste?henson
2L7A-44 Stepbenson
217A.-48 StepheDsoD
217A-58 Stephenson
2l7R-1 l,linchester
2l7R-5 llirchester

zI t b- L4 wancnester

215C-I
21 5C-3
21 5C- 4

215C-9
216C-l
2r6C-2

224A,-t Ridge
224A-2 Ridge

Li.nestoIe
Coaglonelere .0078 (78)

Marble .0036 (36 l
Marble .0054 (64)

ltarble .0031 ( 3l )

ltarble ,0043 ( 43 )

uarble .0058 (581

LiDestotre ,01 ( I00 )

Libestore .0028 (28)

Dolostose .O24 l24ol
!lagaesiaa
Llsestotre '011 (1lo)
LimestoDe .0052 (52)

Dolostotre .014 (140)

llarble .0044 ( 44 )

Ll-aestore .004 ( 40 )

Libestore .0048 (48)

LiilestoEe .0086 (86)
Dolostore .058 (580)

Linestooe .0054 (54)

Dolo.toae 'ol3 (l30)
Linestole .0035 ( 35 )

LlEestone .0028 (28i
L:LBestoae .0038 (38)

Lirestooe .O23 l23O)
Doloslone .034 ( 340 )

DolostoDo .037 ( 370 )

Mall .0021 (21 )

Travertioe .0008 (8)

Lisestore .012 (120,
Marble .0063 (63)

Dolostoae
conglooerare .029 (29o1

Linestore ,005f (6f )

Liseetone .0072 (721

LlDestoqo .0075 (76)
Lioestotre .0063 ( 63 )

!lagtreE iar

Llaesrore ,015 (I50) 88.29
Linestoae ,017 (170) 80.81
Lirestoae .018 (r80) 85'82

4.1 4 R-20053
j7.42 R-20068

40.51 R-20070

39.14 R-2007 !
41.70 R-20072
7.75 R-20075
4.05 R-18902
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CoDococheague
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Sbady
fauquier
New ltarket
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Rockdale Rua

Rockdale Run

llew ltarket
Rockdale Ruo

Stoaebe0ge
Edioburg
lles Malket
l{ew Merket
Blbrook
CoBococheague
Deposlt
Deposit
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Cayuaa
!auquier

llerark Croup
StoIehenge
New llarket
Edinbu!g
StooeheDge

Nes Market
New Market
Keyser
Ltchiag Creek
Keyser

Triassic
Precaobriaa
Precaabriaa
Precenbriao
Precanbriao
Precanbriatr
Caob!ia!
Caobrian
Canbria!
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Canbrian
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Ordoviciaa
Ordoviciaa
Ordovlciaa
Ordovician
Ordovician
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0rdovician
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Devonian-
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0rdoviciaD
Ordoviciatr
0rdovician

Silur iaD
Devoaian
SLLurian

83. 6l
57.13
58.81
5a-42
56.t7
90,58
93.59
99.06
54. l0

81.79
90. 51

53.95
53.43
99.33
99.06
86. 75

57 .27
89.20
50.05
82.00

99.39
99.49
55.65
47.73
a6.22
97 .08

62,OO

53. l8

54.98
87. 98

95.39
87 .37
95.45

Olalovician LLoestoae .0062 (621 83.05 12'29 R-18801

Ordovician Linestone .0056 (56) 93.59

Iredertck
f!eale!ick
!rederLck

224D-4 cole ?redericL 5 Licking Creek Devoaian LlBestone .O27 (270, 95.9L L.Iz R-18679

sirnrien T.inactoae .o24 l24ol 85.99 7.31 &-!86q0
*Cblorine analyses by U,S. Bureau of MlDes' Retro Resealcb Cetrter, Renot Nevada.
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Figure 6. Carbonate-rock uses by composition
from Hershey and Maher, 1985).

Figure 7. Carbonate-rock classification by composition
(modified from Hcrshey and Maher, 1985).
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ANALYSES AND CONCLUSIONS

Chemical Analyses

Knowledge of the chemistry of carbonate rocks is essen-
tial to determine the economic potential of ttrese materials,
especially the high purity limestones and dolostones. The
Virginia Division of Mineral Resources' laboratory per-
formed chemical analyses for 10 elements on each of 466
carbonate samples. Samples were crushed o 95 percent
passing the 325-mesh size and composited; 2 gmms were
mixed with 2 grams of chromafographic cellulose andpressed
into 1.25-inch pellets under 25 tons pressure. pellets were
amlyze.d using a Diano )(RD 700 wavelength dispersive X-
ray fluoresence uniL A flow-proportional counter, coarse
collimator, and pulse height discriminator were used for all
analyses and corrections for back-ground levels, dead time,
and drift were made.

The New Market Limestone formation of Ordovician
age contains thicknesses of limestone to 225 feet. One
section, 160 feet thick, averages 98.25 percent CaCO, and
occursjustnorttr oflnterstate Highway 81, westof State Road
629, and about 2 miles northeast of Strasburg, Shenandoah
County (Figure 37 andAppendix IV), and is an exceptional
body of chemical-grade limestone. Another significant
occurrence of the New Market Limestone is 1.5 miles north-
west of Middlelown, Frederick County. The outcrop width of
the synclinal belt crossing State Road 627 is approximately
900 feet with a srratigraphic thickness ar leasr 100 feer
averaging 98.02 percent CaCQ Gieure 37 and Appendix II).
Total reserves for the New Market on both sides of S tate Road
627 along a northeasterly srike for about 4500 feet is ap-
proximately 15,000,000 short lons with a minimum conrcnr
of 96 percent CaCOr.

The Waynesboro and Conococheague formations of
Cambrian age and the Stonehenge, Rockdale Run, Lin-
colnshire, and Edinburg unis of Ordovician age in northern
Virginia all contain high purity limestone intervals, however,
thicknesses are not sufficient for mining or quarrying. An
exception is the occurrence of thin sections of high-purity
Lincolnshire Limestone in contact with high-purity New
Market Limestone in certain quarries. The Keyser Limestone
of Silurian age and the Licking Creek Limestone of Devonian
age, also have very thin units of high purity limestone.
Quat€mary travertine-marl deposits exhibit high purity zones,
however, they generally qualify for agricultural use only.

Shady Dolomite dolostone of Cambrian age averages
42.44 percent MgCO, in a secrion 200 feet thick, along the
north edge of the Shenandoah River and beside State Road
621 about 1 mile west of Shepherd Ford, Clarke County
(Fieue 13 and Appendix I). High puriry Shady Dolomite
dolostone also occurs in the northeastem portion of Warren
County (Figure 29 and Table 37). Five orher formarions
contain high-purity dolostone intervals, however, lack of
adequate thicknesses prevents the economic development of
these formations for chemical-grade rock. High purity sec-

tions in theRockdaleRun Dolomiteof Ordovicianage occur
in Clarke, Frederick, Shenandoah, and Warren counties. The
Pinesburg Station Dolomite of Ordovician age and the
Waynesboro Formation, of Cambrian age, contain high pu-
rity dolostone units in Clarke County. The Elbrook Forma-
tion of Cambrian age has sections of chemical-grade dolos-
tone in Shenandoah and Frederick counties as does the Cono-
cocheague Formation of C-ambrian age in Shenandoah County.

Results of the ten-part chemical analyses on the 466
carbonate-rock samples collected in northern Virginia begin
with Table 9 and continue through Table 57.

Reflectance Values

Carbonate rocks with reflec0ance values of 70 percent
brightness or above may have potential as a filler or extender
in paint, plastic, rubber, linoleum, and as a coating or filler in
paper. Reflectance is a comparative measurement to a
standard equaling 100 percent and is reported as percent
brightness, tint, and whiteness. The U.S. Bureau of Mines,
Tuscaloosa Research Center, University, Alabama, tested
115 carbonate samples from the 466 collected in northern
Virginia, using a Photovolt Corporation reflectance spectro-
photometer and a magnesian carbonab primary standard.
Only 77 samples tested above 70 percent brighmess. Results
of the reflectance tesB begin with Table 10, quadrangle
215A. Each sample to be tested was chosen from lOGmesh
size material after a visual comparison to one of the same
mesh size and known to reflect 70 percent brightness. Each
was forwarded to tlre Tuscaloosa Research Center for analy-
sis. The sample was pulverizndn32i-mesh size andpressed
into a briquette. Brightness percent was determined by
reflecting a green filtered light from the briquette, tint was de-
termined by using brightness percent minus the percent
reflection through a blue filter, and whiteness percent was
derived by calculation as follows:

Brightness - Cfint X 4) = Whiteness
Testing procedure was adapted from the'?ulverized Lime-
stone Association Mettrod of Test 568T, Determination of
Dry Brightness of Ground Limestone, 1984."

Precambrian marble in the Fauquier Formation, [ou-
doun County, has reflectance values ta92.2 percent bright-
ness. High purity limestones in the RockdaleRun Formation
and the New Market Limes[one test to 91 . I and 87.8 percent
brighrness respectively. Dolostone in the Shady and lime-
stone in the Elbrook and Conococheague formations test to
83.3 percent brightness value.s. Devonian limestone has re-
flectance values to 77.8 percent brightness and Silurian
limestone to 7 3.7 percenl

Chlorine Analyses

Chlorine content is imporant if a carbonate raw
material is to be used in the manufacture of cement. If the
content in raw-cement mix exceeds 0.1 percent by weight or
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1000 parts per million, operating problems involving build-
ups within the preheater of the cement kiln may result.

Quality of ttre finished cement may also be adversely affected
if the chlorine contentexceeds the allowable limit (Honkala,
A. N., 1983, personal communication). Chlorine also pro-
motes corrosion of steel which has a detrimental effect on the

tension wires in prestressed concrete. The U.S, Bureau of
Mines, Reno Research Center, Reno, Nevada, analyzed 42
carbonate-rock samples. Samples were selected along a

northwest-southeast traverse and represent each formation
and deposit in the area. Some formations were analyzed on
both sides of a fault or the limbs of a fold. Each sample was
ground to 97 percentminus l0Gmesh sizeperamodification
of chlorine analyses prescribed by Standard of the American
Society for Testing and lvlaterials C I l4-82a and chlorine de-

terminations were made by the silver-silver sulfide specific
ion elecEode titration method (Laver, A. 8., 1983, personal

communication). Resuls of chlorine analyses begin with
Table 11, quadrangle 2154.

Generally, Cambrian and Ordovician dolostones have

the highest chlorine content (.013 - 0.58 percent or 130 - 580
ppm). Limestones of the same age have a lower chlorine
content (.0028 -.023 percentor28 - 230ppm) and marbles in
the Fauquier Formation of Precambrian age even lower
(.0027 -.0078 percent or 27-78 ppm). The Devonian and

Silurian limestones contain higher amounts (.0I2 - .027
percent or 120 - 270 ppm) of chlorine than the Cambrian and

Ordovician limestones. Triassic limestone-dolostone con-
glomerates tested wittrin the same range as the Devonian and

Silurian limestones (.0078 - .029 percentorT8 - 290ppm); the
higher chlorine content reflects a higher doloslone content in
the conglomerate. Quatemary age fresh-water travertine-
marl possesses the lowest chlorine content (.0008 - .0021

percentor 8 - 21 ppm) of the42crbonats samples analyzed.

Trace Element Tests

Semiquantitative trace element analyses may provide

clues to the deleterious components, the presence of possible

mineral deposits, and also depositional environment of car-
bonate rocks. The Reno Research Center conducted a 39-

element, semiquantitative spectrographic analyses on 30

carbonate-rock samples, selected along a northwest-sout}-
east section. Limestone and dolostone samples from each

carbonate-rock formation, group, and deposit along the sec-

tion were analyzed and results are presented in Tables 12

ttrough 60. The 16 elements not detected in the 30 carbonate
rock-samples tested include antimony, boron, cadmium,
cobalt, gallium, gold, lanthanum, molybdenum, palladium,

scandium, sodium, tantalum, tellurium, vanadium, yttrium,
and zirconium.

Semiquantitative analyses revealed only one carbonate

sample with abve normal trace elements. A Precambrian

dolostone marble (sample 215A-6) tested relatively higher

than other carbonate samples in anenic, barium, iron, manga-

nese, nickel, lead, platinum, silica, tin, titanium, and zinc

(Table 12).
The strontium content is higher in limestones (.004 - 1.0

percent or 40 - 10,000 ppm) and is less in the marbles and

dolostone marbles (.0005 - .04 percent or 5 - 400 ppm),

travertine-marls (.005 - .006 percent or 50 - 60 ppm), and

dolostones (.0006 - .007 percent or 6 - 70 ppm) of northem

Virginia. The element niobium is higher in the dolostones

tested (.01 - .02 percent or 100 - 200 ppm) than in the

limestones (.007 - .008 percent or 70 - 80 ppm).

ECONOMIC POTENTIAL

Companies have extracted high-purity material from the

Middle Ordovician-age New Market Limestone since about

1880. Reserves of this rock occur in the area covered by this

report (Butts and Edmundson, 1966). Markets for crushed

high-purity or high-calcium material involve uses as a flux
stone in the manufacture of glass and steel, as agricultural

limestone and a filler-supplement in fertilizer and animal

feed, as a coal mine dust suppressor, and as acid control stone.

A significant and growing market for high-purity limestone

is for control of sulfur and nitrogen emissions from stacks of
coal-fired boilers. At least I 5 coal-flued electric power plants

are scheduled to be constructed in Virginia during t}te "envi-

ronmen[al decade" (1990-2000). Growth is occurring in
markets involving uses related to high reflectance character-

istics of high-purity carbonate-rock products. A market

which may experience growth is the use of calcium carbonate

precipitated from limestone !o produce paper. Markets for
crushed limestone also include non-chemical uses in the

construction industry as an aggrcgate stone for uses such as,

in mortar and concrete and as an asphalt-filler material.

Demand for calcined lime, both quick and hydrated, pro-

duced from high-purity limestonecontinues !o increase (Sweet,

1990). Leading uses are in water and sewage treatment

plants, in asphalt, the removal of sulfur from stack gases,

paper and pulp mills, and in construction. Production of lime
in northem Virginia dates back to perhaps ttre 1830s, when it
was produced by farmers using small bank kilns consEucted

wittr snne @gure 8). This type of kiln was used to calcine

limestone for agricultural use as a soil conditioner. A modem

rotary-type lime kiln is shown in photograph on the front

cover of this publication.
High-purity Shady Dolomite dolostone in Clarke County

is suitable forrefraclory grade dolomite (Sweetand Giannini,

1985). High-purity dolostone for use as a flux stone in glass

making and magnesian agricultural mat€rial exists abun-

dantly in theValley and Ridgeprovince of norttrern Virginia.
Formations best suited for these uses arethe Shady Dolomite,

Pinesburg Station Dolomite, and Rockdale Run Formation.

The Shady also has potential as a filler material based on

reflectance values, in paint, plastic, rubber, linoieum, and

paper.
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Figure 8. Old lime kiln constructed of sandstone near Star
Tannery on the norttr side of State Road 600, Frederick
County, Virginia (see Figure 35, quadrangle 218C - photo-
graph by H. W. Webb, 1986).

Extensive reserves of limestone, dolostone, and lime-
stone-dolostone conglomerate that exist in the area sampled
are suitable for potential uses o*rer ttran those requiring high-
purity carbonate-rock material. Carbonate rocks of Silurian
and Devonian age in western Frederick and Shenandoah
counties arc present in large quantities and are potential
sources of aggregate stone. Fauquier Formation marble in
Loudoun County has potential as fillers and extenders in
paint, plastic, rubber and linoleum, and in paper as fillers
and coatings, based on reflectance values; however, known
reserves are limited. Travertine-marl deposits have been ex-
cavated for agricultural purposes for many years in Clarke
andFrederick counties and the lastproductive site in northem
Virginia, Frederick County, closed in 1985 (Figure 9)
(Hubbard and others, 1985). Numerous deposits remain but
future development appears doubtful.

Figure 9. Travertine-marl deposit along Redbud Run, I mile
north of Winchester, Virginia (see quadrangle 2lTB,Figure
24,for location).
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Figure 8. Old lime kiln constructed of sandstone near Star
Tannery on the north side of State Road 600, Frederick
County, Virginia (see Figure 35, quadrangle 2l8C - photo-
graph by H. W. Webb, 1986).

Extensive reserves of limestone, dolostone, and lime-
stone-dolostone conglomerate that exist in the area sampled
are suitable for potential uses other than those requiring high-
purity carbonate-rock material. Carbonate rocks of Silurian
and Devonian age in western Frederick and Shenandoah
counties are present in large quantities and are potential
sources of aggregate stone. Fauquier Formation marble in
l,oudoun County has potential as fillers and extenders in
paint, plastic, rubber and linoleum, and in paper as fillers
and coatings, based on reflectance values; however, known
reserves are limited. Travertine-marl deposits have been ex-
cavaied for agricultural purposes for many years in Clarke
and Frederick counties and the lastproductive site in northern
Virginia, Frederick County, closed in 1985 (Figure 9)
(Hubbard and others, 1985). Numerous deposits remain but
future development appears doubtful.

Figure 9. Travertine-marl deposit along Redbud Run, I mile
north of Winchesler, Virginia (see quadran gle 217 B, Figure
24,for location).
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New Creeklimestone
Keyser Limestone
Cayuga Limestone
Tonoloway Limestone

Oranda Formation
Edinpurg Formation
Lincolnshire Limestone
New Market Limestone
Pinesburg Sation Dolomite
Rockdale Run Dolomite
Stonehenge Limestone

Conococheague Formation
Elbrook Formation
Waynesboro Formation
Shady Dolomite

Swift Run Formation (Fauquier)

/ -Faults: exposed or approximate
(solid); covered or infened
(dashed); U, up-thrown side; T,
upper sheet; arrows indicate
direction of relative movement.

-Active quarries: do, dolostone;
ls,limestone.

-Abandoned quarries: do, dolosone;
ls,limestone.

- Abandoned travertine-marl pit.

-Abandoned mine entrance: do, -
dolostone; ls, limestone.

-Carbonate-rock sample location :

22, sample number; 2l5A-22
complete sample number,
Waterford quad.

-Active lime kiln si!e: 2, number of
kilns at site.

-Abandoned lime kiln site:
5, number of kilns at site.
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Figure 10. Diagram, explanation, and key for the 21 quadrangles (scale 1 inch equals 50,000 inches) ananged numerically from
number 215A (Waterford) tD224D (Gore). Hachured zones were not sampled because carbonate rocks arc not known to occur
in the area.
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APPENDIX I - Chenical atra1yses, Clalhe County carbonate rocks.

Nunber of
Appendi.x RefereEc€

Thichne6s
SaEpIed (ft. ) !orEatiotr

Saeple
Location

Ro ck

TvP" Msc03 Si02 Fe0
23

AL20

Abou! 200 tds. north
Road 668 and 100 yds.
Eorthwes! of lJades-
viLL€

lime stone 1.29 0.40

About 1,000 ft. south
of Slate Euy. 274 a\d
1 l/2 uiles southwest
of Wadesville

39

45

Moshein
96.78

98. r5 o.92

0.28

0. 16

Iimestone

Lieestore

R^0-

ALong Road 645 about
1 l/2 niles northwest
of lJhite Posr

40

20

40

20

20

40

Linestone
Limestoae
Dagaesiun
Limestoae
oag!esiu!
Iimestoae
Liilestone
Iinestooe

90. 06

98.7 7

80. 83

90.67
97.43

8.7 7

1.04

14.89

3 .29

L49
0.94

2,63
1,42
0-94

o.57
0. 54

1.00

l.l0
0.5r

About 2,000 ft. aorrh
Hwy.2Il 0.75 nile
trolthwest llhlte Post

100 Lioestoae 2.Oa 4.52 0.86

AIoEg Road 639 about 300
J l/z E1!es nortb 01 l)0
Berryvil-Ie I 50

Iioestoue
liuestoae
LiEestoae

92. 10

90,63
85 .09

3.60
3. 30 4.31

0.32
0.95
0, 56

0, 55

0.87
0 .75

About 1,000 fE. south 125
of Hwy, 12 ard I Dile 125
souChwest ot Boyc€

Chepultepec
LiEestoae
Iisestooe

89.77
93. 43

3.53
2.97

6.57
4.9 4

0. 4l
0, 54

0. 94

o .29

1/4 EiLe northwest of 40

the Shenatrdoah River, 80

1 1/2 niles northeast 150

of the Cas!1e@n
?erry Bridge

d ol. oo{ te
doLooite
dolooite

54 .a2
54.02
54.22

43.7 4

42.51
42.53

0.64
1.54
r.58

0.52
0. 44

0. 68

0, 28

0, 36

0.64

ToDs torn
About 0,3 niLe north

niles southeast of
Be!ryvi I1e

doloDite 42.45

Io north bLuff of 242
Shenaadoah River 2O0

about I.5 Eiles west I49
of Shepherd Ford I2A

3r2

doloDite
do!onite
dolooite
dolooite
doloBite

54.82
54.92
54. 63

54.72
55.62

42.24
42.44
4L,52
42.OO

40.95

r.50
0.96
2.20
2.04
1.87

o,44
0, 56

o,44
0.36
0.35

0.60
0.64
0. 78

0. 70

I .04

AIong Shenandoah River Tonstown
( shady )

dolooite 42.00 I ro 3

North quarry walL,
Stuart M. Perry
Ioc. ' EerryvilLe

doLonite 54.41 44. 05
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APPENDIX l1 - chenlcal aaaLyses, ltederick CouDty carbonate rochs'

Nuaber of
Appendix Refereace

Sailp1e
Location

Tb,lekBee B

Sanpled (ft, ) Eoroation
Rock
TyPe CeC0_ !eO al 023ltqC0 si02

Nee! va. -1.1. vA.
lLDe 0.5 nile
east of Re6t

lioestoIe
Iioe stone

80

30

98.32
97.72

0.80
1.05

0. l0
0.06

0.08
0.0 4

0.34
o,62

Aloag Ross Run'
0.4 nile south-
eesE of Clea!-
b!ooh

llo€sto[e 94.02 0.04 o.52

About 100 yds.
nortbeagt of
prev:ious location

lioeatore
IiDestoBe

100 98.06
4.27

0.50
I .89

0.r2
0. l7

0. l6
0,35

About 0.9 otle
trortheegt of
Stephsasotr

0.82Iioe stone

About I uile east
Hsy. lI ead 0.5
DiLe northeest of
Wlncheater

96.09 0.40 0.72

Cbepultepec

IiDesto[e 97,52 o.92 o. l8 0,08 o.44Along U.S. Bcy. ll
et Veucluse

r,

and

3

Aloag Road 627

about 1,5 oiles
oorthwest of
UlddIe!owa

Iime stoae 98.02 0.08 0.34

M. J. Crove LiDe
Co. quarry I .5
niles aorthsest
of ltiddletowa

ILoe stone 97 .72 0. 94

RO23

Ila€atore 95.33 2.53 0. 46

Aloag Road 552r

0.5 El.1e 6outb-
eest of KertrstoFn

Along the south-
west slope of Star
fo!! gill' 0.5 oile
oortb of lJincheeter

35-

+
35-

+
35-

+
35-

+

Lide6to06
LiDe sto!€
Iinestore
!inestoae
Iiu€ stotre
lime stooe
LiDestone
lioestone

92.84
86.38
86.86
85. 75

90.57
87 .04
94,32
93.80

r.92
6.60
3. 58

3.57
2.3 4

2.a7
1.48

4.57
5,64

5. 15

5, 59

4.85
3.9t

0.7 6

0. 9l
2.5 4

I .87
!.87
2.60
0,59
0.69

50-
+

)u-
50-

conococh-
eaSue
( upper )

lioestooe
IiEestotre
I iue a toDe

80. 9?

89.43
79.47

4.85
4.24

a.57

7 .23

2.7 7

0,69

otre [i1e south-
sest of Juactior
of State Road6

631 aad 625' 2.5
ililes east of
!larLboro

35-
+

J)-
+

35-
+

5t-
+

35-
+

Chepultepec

!ioestoao
l:Luestotr€
!i[e atoae
!iBestooe
lfuestoae
lioestoae
libestoae
lioe9toae

88.62
83.85
90.54
88.93
84.59
9t,72
89.90
91.45

5.01
3.97
8.47
5.71
5.12
3. 59

3.05

8. 59

2,6 5

6.96
6. 78

3,83

4. 3l

0.96

0.9r
I .38

0.90
1.04
0.49

90.24 8.04Chepultepec
( Iower )

lloestobs

Alolg U.S, Ery'
ll, 0.5 rile
soutbweat of
lfitrcbeet€r

Coaococb-
eague
(upper )

!ioeaEone 72.76 22 .30 2.35

Ii-Desto[e 2.44Edinburg

li!6stone

87. ?0

2.29

6.92

0,98

Aloa8 Stete Road

652' 0.5 otte
soutbtes! of
(erEscora

Lltrcoloshlre
(excluslve of
chert )
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APPENDfX 11 - (eoartd).
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Nuaber of Sanple Thickne ss
APpendj-x Refereace Location Sanpled (ft, ) lorDarLon ?ype CaCO3 

"rfo, 
StO2 t.20, OtzO,

RO23
North of U.S. 50 linesron€ 55.99 1,75 16.86 Z4.SI
Higtrray 50 ar 50 lioesrooe 65,t1 1.72 20.65 f1.f4
south{est end Bagdesiuo
of Eayfield 50 ?oaoloray liEestotre 54.07 1t.89 31.48 4.84
Ridge, I nile 50 (lorer) tiDesroEe 85.74 3.54 8.53 1.89
oorthBest of Dagnesiud
Bayfield 50 tio€stone 61.29 13.61 t2.49 6.22

Near Road 659.
0.75 nile south- 391 Ediobutg lioesto!€ 90.89 2.59 5.18 0.34 t.Z6
east of Rest

I,
zl

and

3

Stuart !I. Perly 2OO Ccoococb- BagoesiuE
Co, quarry south
Ewy. 50, 2.5 oiles
Pest of ltiochesrer

eaSue
(sear
Eiddle )

lio€etode 68. 36 16.10 r4.I0 1.30 1,40

A1on8 State Road 100 Beekuatowa dolotire 51.62 40.91 5.88 O.4g 0.56
624 nea! Cedar (rpper)
Cre ek

About 0.5 nil-€ 350- dolostro 53,23 4t.14 5,30 0.54 O.58+
southweat of tbe 350- pinesbutg dolouit€ 54,58 40.59 5.71 O.44 0.63+intelsectioD of gwys. 350- Srarloa doloDite 55,41 38.42 5.01 O.5O 0.86
50 atrd 522, 0.5 nile
soutb of Witrchester

lr. J. Grove Line (Avg. analyses
*ro,

Co. querry about of large roE- Seekmarorn doloolre 55.j2 42.48 l.O8 l.O4
1.5 Diles west trege floo (upper)
of MiddL€torD qua.rt)

APPBNDIX 11 - (cont'd.)

Nutber oI
Appeadlx Sanplo Thickaess Rock Chsolcal Corpositlon (relqbt ,)
Reference Locatio! saoPled ( ft . ) loloatioa Type caco, Msco, si.o2 t"2o' otro' tro, s Mao *ro ao, t20 lnso16.

Lipe
(uaLnoso) (deposir) lioesrode 52.62 O.43 _ 0,06 0.58 Z.6L

Nea! ua!1
5 lfi.Dchesrer(?) Line

(uokror!) (deposit) liE.srore SZ.fg 0.44 - 0.35 0,23 3.65
oa!L

Aboul I Dil€ (va!{ous (d€posi.t) lioestoDe +90,00
Dorth of IfiB- thickoesses)

6 cbester along
Red Bud Run

detl

3 ailes s.n. (urkrowa) Keyser thesrone 86.91 r,g2 7.gg 0.75 r.40 0.06 o.o5 o,ol - 38.5g
8 RtdSe W.Va.

Nueber of
Appeddtx Referoace LocerLoa

Thicka€ss Rock
SaDpled (ft. ) loroatlon Type UgC03 lDsols,

Sanple

CaC03

3,00 Keyser lluestote 85.5 6.9

I l/2 oll€s Fest of Bey-

!atB6 aluD
IiDestoD6
Eeto€aluD
IIoe s toDe
llEastore
oag[eaiuD
11,!esto!e
tgtDeaiuD

63,0

49 .2
85.5

62.5

65.6

12. I

27 .8

20.4

r 6.8

24.a

7.5

16,8

I8.0fleld ou U.S. Rr, 50 N. 24.50 Toooloway lioeslore
LetLtude 39-14'55i eBd

E. lodgttude 78oI7,15" li:::::::
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APPENDIX l1 - ( cont' d. )

Sanple
Location

Thickne s6

SaEpled (ft. ) Ioraatioa
Rock
TyPe MqCO

cheaicel CoDoositioa (seisht Z)NuEber of
Appeodix Refereoce

18.00

DaSneslun
lises totre
liae stode
oagne 3lu0
Lile stone
!a8ae s1u0

IiDesto[e

65.2
62.5

28.8

78.8

9.2

10.5

48. 3

8.8

I I/2 Diles west of
Eayfield on U.S. Rt.
50 N. letirude 39

l4r55n aod E. loqgi-
rude 780 t7'I5n
(saoples froE
elthe! Rt. 50 road-
cut or the Stoaller
or Roseab€i8er
quarrLes )

24.25

2.00

45.00

tr. *

Toaoloway

Tonolowey

nagaesiun
Iioe stooe
uaSnesluD
lioestoae
nagresiun
linestoae
nagoe aiud
Iioestoae

71.2

79.7

62.5

I4.9

L3.4

z\.o

19. 6

8.3

10. 8

aagaealun
1iile stoae 40.5

na8tr€ sauE

I-lne a to[e

megde 6iuD
IiDestoae
nagaeaiuE
lLaeato[e

7 0,2

71 ,8

lo.2 18,8

18.2t 0.0

Iinestooe 7.8

Iinestoae
Lineatoae
linestoae
llDestone
Iiae stoae

65.7
67 .9
83.0

9.2

8,3
6.3
5.9

27.O
24.0
9.0

28,8

3'00
(Balples flon eith€!
Rt. 50 roadcut or the
Stodler or Roseaberger
quarries )

0.50

magaealum
linestooe
magaesiua
lioestooe
Ii0es tone
lisestoae
lioestooe

32.4

12.5
73.3
7 9.9

20.6

t8.4
7.1

5.0

46.5

20,o
t6.7
t4.2

liDestode
oaSreaiue
libeatotre

79.4

2l .9

t2.o

zo,2

13. 75

5.50

lioestotre
DagnesiuE
lioeatoae
dolorite
nagtresiuD
lioestone

84.0

6r.4
52.9

51 .5

22,2
34.2

17. I 19 .2

I l/2 niles Pest of Eay-
fleLd oa U.S. Rt. 50 I.
letitude 39 l4'55'aad
E. 1olgtitude 78or7'r5'
(sebpl€s floil either
Rt. 50 roadcut or the
Stodler o! Rosenb€rger
qoerries )
( contiaued )

oagaesiuo
liDe stone 59. 6

6.50 dolonlte

8.50
[agtres1u[
lloestone 68.8

oagtresium
limes totre
oegqesium
1iD€stone

54.3

7 6.O

! 4.9

r 3.8 t4.2

lLDeatone
ll-oe stone

63.2
63.2

9,2 24.4
29.2

7.00
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APPXNDII 11 - ( cont 'd. )
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Nueber of
Appendix Saople
Referedce Locarion

Thickdess
Sabpled (fE, ) Fornation

Rocb

Tvp. C.aCO, MgCO, SiO t"ro, otro, tro, KO
2

BO
2

c0
2

On turtrpiLe (uf,known)
nea! end rest
of llinches!er

dagne s!ue
liaestone 80.60 t4.48

West of !,lir- (uakoowa)
cbeste! and
froE rorthrest
turnpike

!orDatioo Linestone
II

(Middre )

CaDbrian )

88.60 9,60 1.30 o.L2

Mile west of (udknoFtr)
Wlncbester aod
Jroo aorthBest
turnpihe

Dagaesiun
liEestone 57 .24 28.80 I I . 58

0.56

o.44

APPENDIX III - Chenica! edalyses, Loudoun Couaty calborare iocks.

Cheeical Conpositioa (we{ght Z)
Nubber of Sanple
AppeodixReference Localior

Tblcknes s

SanpLed (ft. ) Ior@rloE
Rock
Tvp" MgC03 Sf02 t" 

rO , A1ZO ltrsols . co
2

s0
2

luchett quelry 0.5
niLe norrheast Rt.
734 atrd 2 Dtles
noltbsest of Stoke

aa!ble 60. 3 26.7 11.9

EveroEa
lfeethered quarry 0.75
nile rortheast Rt.
734 aad 2.60 oilee
loltbrest of Stok€
Loudoun HarbLe Co.
quarly o! Goose
Creek add Rr. 733,
3.5 oiles oorthrest
of Stoke

Dar bI e

earble

56.8 40.2

56.2 41.0

Coose Creeh tine Co.
quarry 0.5 ni.!e
aolth of Loudou!
ltalbLe Co. querry,
Rt. 733

Sbueate qusrry
northrest of Juoc-
tioa Rts. 704

aad 622 3.25 otle
SH Paeoniaa Springs

Everoqa Barble 56.6 40.2

llershall quarry 0.5
Eile southwest of
Taylorstora atrd 250
yds. east Rt. 665

Taylor querty, 20 yds.
west of Calocrin Cleeh!
450 yds. aortheest
3r. 559

65.3 26,4

Ea!ble 57 .4 40,3

Leesburg LLoesroae
quarryr 0.35 Dlle
aouth€ast Df Rts. 7

aad 15 juactioo

( uaknoBa) Triass{c lLbeetoae
Eorder eo0glooetato 37. 75

Cou- limegto[e
glonerate coagloDerate 55.00

19.43 r3,55

20.00 10,00

2t.17 1.086.97

5.00

Eenry lairfax's
place LoudouD Co.

Loudoun
narbl, e s

( uaknoFn) Datbl e 79.00 17.0t 0.60
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APPEIIDIX IV - Cbenicsl aaaltses' Shersndoah Couatj' carboaete rock''

Chebicel Cooposlcion (weight t)

lluabe! of
App€ndir Refereace

Sa0p1e

Location
Tbickoesa

sanpled (ft. 
'

Eorrstion
Rock

TtPe Cac03 MgCO3 S{02 t"ro, Otroa

Alont Rt. 629 about
2 oiles Eorthee8t of
Strasburg

+
Iiaestore 94.25 0,80 0. l0 0.04 o.42Hosbel[

About 200 yds. sortb-
s€st of Road 629 eod

2 oiles qortheest of
St!asburg

r00
100

100

SeeL[aa-
towtr

dolobite
dolo!1te
doloE!te

54.79 41.55
:r.!g - 38-zo
55.40 36.46

3.43
4.12

0.46
0.43
0.55

0.64
0.52
r.07

Staadard Line atrd

Stole Co. quarrt
ebout I oil. aoltb
of Strasburg

+
100- 0,r4 0.52Mosbein IiEestooe

APPENDIX V - CbeBical aneltses, getrea Co[trty celboaate rockE'

Cheolcal Coopositloa (seight Z)

NuDb€r of
ApDeddt-r Refereace

SaapI€
Loceti,on

Thicknes s

SaDpled (ft. ) !o rnat l-os

Rock

TvP. CaC03 r.(8C03 SioZ t"ro, Atro,

About I00 yd3. east
of Eft. 522 asd I l/2
EiIes trortbeast of
Niaeveh

Lioestone 95.89 0,08 0.800.20

!losheie
About I00 yds. east
of ZloD Cburch ead

0.3 o!1e [ortheaat
of NlD.v6b

+
I 00- IiDestone 95.76 2,79 0. 44 0.04 0.58

Aloag Eat, 522 ald
.bost I lile soutb-
re6t of lliDoveh

r00
30

50

z. r7
6. 51

t,03

Atheoa
Leooir
!tosh€it

liaestgne
lLoe stole
IlD6s!oae

88.77
94.20
95.04

R-O -

--;7
0.41
o.29

APPENDIX VI - Percentage of calcite in 224 carbonate

samples from 42 active quarries and mines in Virginia
(Sherwood and Newlon, 1964).

APPENDIX VII - Number of samples plotted versus percent

insoluble residue for each sample - 224 cubomte samples

from 42 active Virginia quarries and mines (Sherwood and

30 {o 50 60 70 80

PERCENT OF INSOLUBLE RESIDUE

a

o

z

a
u50

@

u4o
o
A
z

Newlon,1964).








