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ABSTRACT

The Valley and Ridge Province of Georgia contains large deposits of high-magnesian limestone and dolostone. The
potential uses for these materials include aggregate, agricultural lime, refractory material, flux in steel making, and glass
manufacture. The primary objective of this study is to evaluate the potential of the Valley and Ridge Province for the
commercial production of high-magnesium limestones and dolostones.

During this investigation 27 quarries and 91 prospects were evaluated. These quarries and prospects are generally
within one of the following geologic units: 1) The Knox Group, 2) the Shady Dolomite, and 3) a dolomitic facies of the
Conasauga Group. One locality was cored to a depth of 331 feet and is judged to be one of the more promising sites within
the state. The core also revealed mineralization of the dolostone including sphalerite, fluorite, barite, and galena.

The results of this study indicate that of the three rock units investigated, the Knox holds the most promise for mining.
In particular, four areas are favorable for further exploration. These areas are: (1) Peavine Ridge, which is present as a
sinuous ridge, extending from the Georgia-Tennessee border through Catoosa, Walker and Chattooga Counties, (2)
Missionary Ridge in Walker County, (3) Boynton Ridge which winds through Catoosa and Walker Counties, and 4) the
Cedar Creek-Vanns Valley area in northern Polk and southern Floyd Counties.
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INTRODUCTION

Carbonate rocks consisting chiefly of dolostones (dolo-
mites) and limestones occur throughout the Valley and
Ridge Province of northwestern Georgia. For the purposes
of this report, high magnesian limestones are those contain-
ing between 50 and 90 percent calcite with <10 percent of
other minerals and dolostones contain >90 percent dolomite
and <10 percent other minerals (Figure 1).

The carbonate rock types of northwestern Georgia have
the potential to be economically important if three criteria
are met: 1) favorable chemistry, 2) sufficient quantity, and
3) favorable location (i.e. proximity to transportation, little
overburden). Of these factors, purity and quantity are most
important.

The purpose of this study is to evaluate the potential for
mining of high magnesian limestones and dolostones and to
identify specific areas that have commercial potential as
well as to exclude those areas where there is little or no
chance of locating an economic deposit. A secondary
purpose is to provide a geochemical and geological data
base for future studies. It should be noted that mining of
carbonate rock requiring lowering of the water table may
require sinkhole mitigation.

The study area encompasses approximately 3,500 square
miles in the northwestern portion of the state (Figure 2, p. 2)
and includes the whole of Dade, Walker, Catoosa, Whit-
field, Chattooga, and Floyd Counties as well as portions of
Polk, Paulding, Bartow, Gordon, and Murray Counties. The
study area comprises the entirety of the Valley and Ridge

Physiographic Province that lies within Georgia (Figure 3,
p. 3).

USES OF HIGH MAGNESIAN LIMESTONES AND
DOLOSTONES

Uses of high magnesian limestones and dolostones can
be assigned to four categories: agricultural, aggregate, chemi-
cal, and others. Specialty limestones and dolostones, such
as flux stones, agricultural limes, and so forth have specific
requirements. Figure 4 (p. 4), a graph modified from
Hershey and Maher (1985), shows some of these chemical/
mineralogical requirements. Agricultural products include
soil conditioners (high magnesian limestones and dolostones
are superior to ordinary limestone), poultry grit, dusting
material, and neutralizers. Aggregate uses include abra-
sives, fine and coarse concrete aggregate, roofing granules,
asphalt filler, fine to coarse road base, and riprap. Chemical
uses include the production of metallic magnesium and as
fluxes for both the steel and glass manufacturing industries.
Other uses include fillers, pigments, ceramics, filter sands,
specialty cements, and refractories.

Specifications vary depending on the end use for the
material. For example, the amount of SiO, present as either
quartz or chert makes little difference in aggregate used for
rip rap, but in concrete aggregate, the presence of SiO, as
chert is detrimental, as there is an undesirable reaction
between the chert, CaCO3, and HZO due to the large surface
area of porous chert. In many uses, the industry restrictions
are even more stringent. According to Boynton (1966), for

Other Minerals
(mostly insolubles)

non-carbonate rock

impure impure
calcitic dolomitic
dolostone limestone

‘dolo- L fime-
stone calcitic dolostone dolomitic imestone stone
Dolomite 90% 50% 90% Calcite

Figure 1. Mineralogical classification of carbonate rocks (Carr and Rooney, 1983).




flux used in glass making, the material must meet the
requirements for a chemical grade limestone (=95 percent
carbonate). In addition, Carr and Rooney (1983) mention
some glass manufacturers who require Fe,0, <0.01 percent
and silica <1.0 percent.

Neutralization of soil acidity is the largest agricultural
use of high magnesian limestones and dolostones. The
requirement for neutralizing is expressed in terms of CCE
(calcium carbonate equivalent: the number of units of
CaCO, required to equal one unit of the material used). The
CCErequired in Georgia (Georgia Liming Act, 1963) is 85,
which means that a maximum of 100 pounds of the liming
material is required to equal 85 pounds of CaCO,. High
magnesian limestones and dolostones, the focus of this
report, slowly release magnesium to the soil for plant
growth and also have neutralizing properties.

COMPOSITION AND ORIGIN

The two basic minerals under consideration in this study
are calcite (CaCO,) and dolomite (CaMg(CO,),). Both
limestone and dolostone are biogenic in origin with the vast
majority of dolostones resulting from the introduction of
magnesium rich brines into previously deposited carbon-
ates with magnesium replacing calcium.

The generally accepted definition of dolomite (rock) or
dolostone is any rock composed of > 50% carbonate (calcite
+ dolomite) in which the percentage of dolomite is greater
than the percentage calcite. Conversely, if calcite com-
prises >50% of the carbonate fraction, the rock would be
termed a limestone. This 50th percentile separates calcitic
dolomite from dolomitic or magnesian limestone. For the
purposes of this report the classification modified after Carr
and Rooney (Figure 1) is used.

Figure 2. Study area of this report.



METHODS

Following a review of the literature, the units selected
for investigation were the Knox Group, the Shady Dolo-
mite, and dolomitic portions or facies of the Conasauga
Group. These rock units were considered to be the most
likely to contain deposits that could be commercially mined.
Geologic contacts from existing geologic maps, locations of
measured sections, and sites of active and inactive quarries
were transferred to 1:24,000 scale topographic maps. After
review of these maps, sites were selected for field investiga-
tion based on proximity to a known active or inactive quarry
and proximity to geomorphic features, such as bluffs and
knolls, that suggest the possibility of an extensive outcrop
or exposure of the targeted units.

A large amount of data, including chemical analyses,
were compiled from previously published material
(Maynard, 1912; Kesler, 1950b; McLemore and Hurst,
1970; and Foote, 1986). Unless otherwise stated, all chemi-
cal analyses are from the current study and were performed
by Skyline Laboratories, Wheat Ridge, Colorado. Reserve
estimates for the deposits discussed in this report are those
of the authors of published reports or of sites visited by the
author of this report. Throughout this report, the property or

property owner’s names in bold are those of McLemore and
Hurst (1970).

Field Methods

After selection of the sites to be visited was completed,
rock samples were taken from both natural and man-made
outcrops as well as core. Hand specimens were collected by
channel sampling, using chips representative of sub-units of
the total outcrop. Every effort was made to avoid any
weathering rind and to obtain as fresh a sample as possible.
One site, Q-1, (Catoosa County) was cored using a Failing
CF-1500 rotary table drill equipped with a Christensen NX
wire line.

Each sample, with the exception of the core, was labeled
with the 7.5 minute quadrangle name where the sample was
gathered and a station number assigned. In the event that
more than one sample was taken or a specific subunit
sampled, that sample was identified by an alphabetical
subscript. Estimates of reserves represent the outcrop
exposure. These estimates are minimal estimates and do not
consider quarrying below grade.
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Figure 3. Physiographic districts within the study area.



Laboratory Methods

Chemical analyses of the samples (approximately 50 g)
were performed by Skyline Laboratories of Wheat Ridge,
Colorado. The methods used for the analyses were ICAP
(inductively coupled argon plasma spectrometry), atomic
absorption, specific ion probe, and gravimetric. The gravi-
metric method was used to obtain the amount of insolubles
and LOI (loss on ignition). A specific ion probe was used
to measure the amount of fluorine present. Molybdenum
and barium concentrations (Table A-1) were measured
using atomic absorption. The concentrations of the remain-
der of the elements were measured using the ICAP method.

A comparison of a semiquantitative X-ray diffraction
method of analysis and chemical analysis was carried out to
ascertain as to whether or not a rapid and less expensive
method (X-ray diffraction) could be consistently relied
upon to estimate the relative amounts of dolomite and
calcite in the samples of this study. The procedures used and
results of these comparisons indicate that X-ray peak heights
can be used to accurately estimate relative percentages of
dolomite and calcite in carbonate rock samples (see Appen-
dix B).

PREVIOUS WORK

There have been many contributors to our understand-
ing of the regional geology of the Valley and Ridge of
Georgia. Among the earliest works are those of C.W. Hayes
(1891, 1894, 1902) and J.W.W. Spencer (1893). Charles
Butts and Benjamin Gildersleeve (1948) published a bulle-
tin on the stratigraphy, paleontology, and mineral resources
of the Valley and Ridge Province of Georgia. The most
recent works are those of Croft (1963a, 1963b), Cressler
(1963, 1964a, 1964b, 1970, 1974), and Cressler and others
(1979).

Previous works dealing specifically with the economic
aspects of the carbonate rocks are relatively few. These
include Maynard (1912), Furcron (1942), Butts and
Gildersleeve (1948), and McLemore and Hurst (1970).
Maynard’s work consists of a review of the carbonate units
of the northwest Georgia area that were suitable, at the time
of his report (1912), for use as cement materials or as flux
for steel manufacture. Included are a general description of
the geology of the area, description of the properties and
prospects of the area, uses of materials, and chemical
analyses of samples collected from prospects and proper-

insolubles
aggregate road
metal riprap
high calcium
limestone
it
flux agricultural limestone comen
MgCOg high-purity dolostone] CaCOg
1
{magnesite) 50% (calcite)
(dolomite)

Figure 4. Generalized purity requirements for various limestone-dolostone products,



ties. Furcron (1942) emphasizes the magnesium [magne-
sian] limestones and dolomites of northwestern Georgia as
well as the marbles and calcareous units of the Piedmont and
the magnesium limestones of the Coastal Plain Province.
This publication provides descriptions and locations of the
properties with chemical analyses. The work of McLemore
and Hurst (1970) provides a review of the carbonates of the
Valley and Ridge of Georgia. Descriptions of outcrops, past
and present quarry sites, and prospects, along with chemical
analyses, are included. [Note: according to McLemore
(1994, oral communication), the reserve estimates made by
McLemore and Hurst (1970) are only estimates of reserves
that could be actually measured but do not take into account
quarrying below grade or into the hillsides. Therefore, their
reserve estimates should be considered minimum estimates. ]

PHYSIOGRAPHY

The study area lies within the Valley and Ridge Prov-
ince. This province is further subdivided into the Chickam-
auga Valley District, the Armuchee Ridges District, and the
Great Valley District (Figure 3). Clark and Zisa (1976)
characterized the districts as follows:

“The Great Valley District is typically broad
and open with a few scattered ridges and hills.
Elevations throughout the area range from 700-
800 feet above sea level with relief of 50 to 100
feet. The floor of the valley is underlain by shales,
dolomites and limestones of Cambrian and Or-
dovician age. The eastern boundary of the Great
Valley follows the escarpment of the Great Smoky-
Cartersville Fault.”

“Armuchee Ridges District - A series of promi-
nent, narrow, chevron-shaped ridges dominate the
Armuchee Ridges District. These ridges rise
abruptly 600-700 feet above the Chickamauga
Valley District to the northwest and the Great
Valley District to the south and east. The southern
and eastern boundary closely parallels the Rome
Fault. These ridges, capped predominantly by the
Red Mountain sandstone of Silurian age, stand at
elevations of 1400-1600 feet. Intervening valley
floors are generally underlain by shales and lime-
stones of Mississippian and Cambro-Ordovician
age respectively.”

“The Chickamauga Valley District is charac-
terized by a series of gently rolling, discontinuous,
northeast-trending valleys interrupted by low, lin-
ear, parallel ridges. The valley floors are predomi-
nantly limestone and dolomite of Cambro-Ordovi-
cian age while the ridges are capped by the more
resistant cherty units of the Knox Group, also of
Cambro-Ordovician age. The ridge tops are ap-
proximately 1000 feet in elevation and stand 200-

300 feet above the intervening valleys. Rectangu-
lar drainage patterns in this district are indicative
of structural control.”
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GENERAL GEOLOGY

In general, the rocks present within the study area are
sandstones, shales, siltstones, limestones, dolostones and
cherts. In some cases, the hills are synclinal in structure
whereas the valleys are anticlinal. The explanation for this
disparity between topography and structure is that the anti-
clines were in many cases breached and therefore more
subject to weathering whereas the synclines were often
protected by a capping of resistant sandstone layer. In
general, shales, siltstones, and carbonate rocks form the
valleys whereas sandstones and cherts underlie the ridges.
The aforementioned rocks are folded into a series of NNE
trending anticlines and synclines which are broken by SE
dipping thrust faults (Chowns, 1989).

Rock units pertinent to this study are Cambro-Ordovi-
cian in age and include the Shady, Conasauga, and Knox
carbonates and associated clastic units such as the Chilhowee,
Rome, and parts of the Conasauga. Chowns (1990) pro-
vides a review of the stratigraphy of the Valley and Ridge.

Lower Cambrian

The Chilhowee Group was originally named by Safford
(1856) for Chilhowee Mountain in Sevier and Blount Coun-
ties, Tennessee. In Georgia, this group is represented by the
Weisner Quartzite of Kesler (1950b). The Weisner in
Georgia consists of gray shales interbedded with generally
fine-grained (locally conglomeratic) micaceous quartzites
with an approximate thickness of 2,000 feet (Kesler, 1950).
Cressler (1974) described the Chilhowee as a conglomer-
atic quartzite of Cambrian age, attaining a thickness of 300
feet in Whitfield, Gordon, and Murray Counties.

The term Shady Dolomite was first introduced by Keith
(1903) for carbonate rocks in Shady Valley in Johnson
County, Tennessee. Where fresh or unweathered, the Shady
is a thinly interbedded, hematitic blue gray, medium to
coarsely crystalline dolomite. In Georgia, the Shady is
restricted to the Cartersville area. The Shady is predomi-
nantly found, where weathered, as an ocher and barite-rich
clayey residuum. Locally, the Shady is fossiliferous and
conformably overlies the Weisner. Cressler and others
(1979) reported the Shady to be between 300 and 500 feet
thick in the Cartersville area and described it as being a
highly siliceous, dark to light gray, thinly to massively
bedded dolomite to dolomitic limestone with a dark gray
shale in the upper portion.

The Rome Formation, named for exposures near Rome,
Georgia, was first formally used by Smith (1890). This unit
consists of variegated, interbedded, gray and maroon shales,
siltstones, claystones, and sandstones, with occasional thin
limestone layers. Cressler (1963) states that the maximum
thickness of the Rome is 5,000 feet.

Middle Cambrian

The Conasauga Groué, named for the exposures along
the Conasauga River in the Dalton quadrangle, Georgia,



was first introduced by Hayes (1891) for a series of fossil-
iferous, greenish-gray shales and interbedded, impure, blue
gray limestones and calcareous siltstones. The shales weather
to a yellowish-gray to pink color. Munyan (1951) states
that no unconformity seems to exist between the Conasauga
and the underlying Rome or the overlying Knox Group. The
Conasauga Group, as presented here (Cressler, 1970), in-
cludes four units: 1) a lower unit, which is composed
predominantly of a shale and sandstone unit with a lower
dolostone, 2) a middle unit,which is predominantly a lime-
stone and shale unit, 3) an upper unit of limestone and shale
with subordinate beds of dolostone, and 4) an upper carbon-
ate unit known as the Maynardville Limestone. Also in-
cluded in the Conasanga Group is the Maynardville lime-
stone as its uppermost unit. Hayes (in Butts, 1948) esti-
mated the thickness of the Conasauga to be between 1,500
and 4,000 feet.

Upper Cambrian-Lower Ordovician

The Knox Dolomite or Group was named by Safford
(1869) for exposures in Knox County, Tennessee. The
Knox is divided into four formations in Georgia. These
formations are the Copper Ridge Dolomite, Chepultepec
Dolomite, the Longview Limestone, and the Newala Lime-
stone. The lowest member of the Group, the Copper Ridge
Dolomite, is believed to be Cambrian and is a thinly to
massively bedded, brownish-grey to blue gray, fine to
coarsely crystalline cherty dolostone which has a sulfurous
odor when crushed. Allen (1953) measured a thickness of
2,380 feet for the Copper Ridge Dolomite in Catoosa County,
Georgia. Chowns (personal communication, 1993) de-
scribed the total thickness of the Knox as approximately
4,000 feet.

The middle member of the Knox Group, the Chepultepec
Dolomite, is lower Ordovician and is characterized litho-
logically as a dolostone which is blue-gray to light grey,
medium to coarsely crystalline, sparsely fossiliferous, thick
bedded with occasional limestone beds, and which contains
considerably more and thicker cherts than the Copper Ridge
Dolomite. Allen (1953) reported the thickness of the
Chepultepec to be 1,400 feet with chert beds as thick as eight
feet.

The Longview Limestone, lower Ordovician, is a thickly
bedded, light to medium gray, fine to coarsely crystalline
dolostone which contains occasional chert layers and nod-
ules. Allen (1953) estimated the thickness of the Longview
as 560 feet and a total thickness of the Knox Group as being
in excess of 4,300 feet.

The Newala Formation, early Ordovician, was named
for the Newala Post Office in Shelby County, Alabama.
Although Butts (1948) placed the Newala within the lower
portion of the Chickamauga, most succeeding workers
(Chowns, 1989) have placed the Newala within the Knox
Group. The Newala is a thinly to thickly bedded, fossilifer-
ous, fine-grained, blue gray, limestone with subordinate
beds of dolomite. The Newala contains occasional chert

nodules and stringers of chert. Butts (1948) estimated the
thickness of the Newala to be 250 feet.

COUNTY REPORTS
Bartow County

Bartow County, which is in the southeastern part of the
study area, has a population of 55,911 (1990 census) and a
land area of 470.7 square miles. Bartow County contains
portions of two districts of two physiographic provinces.
Southeastern Bartow County is in the Cherokee Uplands
District of the Piedmont Province whereas the remainder of
the county is within the Great Valley District of the Valley
and Ridge Province.

The Piedmont portion of Bartow County contains
outcroppings of quartzites, phyllites, and gneisses of prob-
able Precambrian to Paleozoic age. The Valley and Ridge
portion of Bartow contains  dolostones, limestones, and
slates of Cambrian and Ordovician ages. The units of major
interest are the Shady Group, the Knox Group, and the
Conasauga Group.

Quarries and Prospects

There are two active quarries, seven abandoned quarries,
and 36 prospects within the targetted units in Bartow County
(see Figure 5).

Q-1

McLemore and Hurst (1970) described the location of
the MLE. Painter Quarry as being 2.6 miles east of Adai-
rsville on Georgia Highway 140. The quarry is described as
having a 40 foot high face of fine to medium grained
dolostone. They collected two samples, one representing
the lower portion of the quarry face and one representing the
upper portion of the face. The results of chemical analyses
were as follows (McLemore and Hurst, 1970):

Wt. (%)

Oxide Lower Upper
CaO 283 291
MgO 199 205
Sio, 4.9 3.1
ALO, 2.2 1.4
Fe,0, 0.8 0.8
438 451
Total 1000 100.0

From the analyses given by McLemore and Hurst (1970)
the carbonate is moderately low in silica and high in total
carbonate. McLemore and Hurst state that the quarry
reserves appear to be large and that the material could be
used for aggregate, road metal, and aglime. This quarry,
which is now abandoned, could be reopened as a source of
dolostone.



Q-2 McLemore and Hurst (1970) as follows:
McLemore and Hurst (1970) reported a lime quarry Oxide Wt. (%)
(Clifford Lime and Stone Company Quarry) located 3.7 CaO 27.8
miles north of Kingston and 0.2 miles west of the W&A and MgO 213
L&N Railroad. The dolostone is described as fine grained Sio, 4.4
and pearl gray. Known reserves are a minimum of 200,000 ALO, 1.0
tons, although, according to McLemore and Hurst (1970), a Fe,0, 0.5
greater tonnage could be produced from this deposit. A Co, 450
chemical analysis of the dolostone was reported by Total  100.0
r———7———7

5 10 miles
P |

P = Prospect

Q = Quarry

N General locations of samples P19 - P36,
\\\‘\&\ collected by Foote

% General locations of Kesler samples P37 - P54
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0
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Figure 5. Map of Bartow County showing magnesium limestone and dolomite prospects and quarries.
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This abandoned quarry could not be located during the
current study. The information provided here is for histori-
cal value.

Q-3
The Charles F. Jarrett Quarry was reported by
McLemore and Hurst (1970) to be within the Conasauga
Group and located 3.5 miles south of Adairsvilleonold U.S.
Highway 41. The quarry produced crushed stone from a
bluish-gray, fine-grained dolostone. An analysis of the
stone from McLemore and Hurst (1970) is:

Oxide Wt. (%)
Ca0 302
MgO 21.0
Sio, 12
AlO, 0.6
Fe, 0, 0.3
46.6
Total 999

This quarry currently contains several feet of water, how-
ever, it could be reopened as a source of aglime and
aggregate.

Q-4

McLemore and Hurst (1970) report the location of the
Stockbridge Stone Company Quarry (Shinall) as being
one mile north of White and adjacent to the L & N Railroad.
The quarry is currently filled with water. Between 1947 and
1970 the quarry produced approximately 2,000,000 tons of
stone, some of which was sold as agricultural stone.
McLemore and Hurst analyzed two samples from the quarry,
one from the east side and one from the west. The analysis

is as follows:

Oxide Wt. (%)
West East
CaO 30.1 304
MgO 214 212
Sio, 0.6 0.9
ALO, 0.4 0.7
Fe,0, 0.5 0.5
Co, 469 470
Total  99.9 100.7

The fact that the quarry is now under water may remove it
from economic consideration. Any dewatering efforts at
this or any other quarry might induce sinkholes, thus requir-
ing sinkhole mitigation.

Q-5

Ladd Quarry, probably one of the oldest lime producing
quarries within the state, is located within the Knox Group
approximately 2.5 miles west of Cartersville and 0.2 miles
northwest of the community of Ladds. The quarry is located
in the southeastern end of Quarry Mountain. According to
McLemore and Hurst (1970), the quarry opened in or about
1867 and closed about 1958. Since 1965, some crushed
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stone has been produced for county use. The quarry face
extends in excess of 1,000 feet horizontally and approxi-
mately 270 feet vertically. The dolostone at L.add Quarry is
light gray to blue gray, very fine- to fine-grained, massively
to thinly bedded, fractured, and contains chert nodules. As
McLemore and Hurst state, “Millions of tons of dolomite
still could be produced from this site.” An analysis of a
composite sample of this material by McLemore and Hurst
is:

Oxide Wt. (%)
CaO 29.9
MgO 223
Sio, 03
ALO, 0.2
Fe,0, 03
Co, 4717
Total  100.7

A sample collected from the lower portion of the quarry

during the present study analyzed:

Oxide Wt. (%)
CaO 27.80
MgO 18.50
Sio, 10.50
AlLO, 0.33
Fe,0, 0.10
LOI 42,60
Total  99.83
SO, <0.05
P,0; <0.02
Insol. 10.80

The analyses of samples from this quarry demonstrate the
variability of the stone, specifically in the amount of silica.
Nevertheless, stone from this quarry could produce an
excellent aglime or crushed stone. Minimum reserves are
estimated to be in excess of one million tons. )

Q-6
Maynard (1912) discussed a seven foot thick bed of
dolomite within the Conasauga Group in the Howard Hy-
draulic Cement Company Quarry. The Howard Quarry was
located on the L&N Railroad in the community of Cement.
An analysis (from Maynard 1912) of this dolomite is as

follows:

Oxide Wt. (%)
Ca0 29.50
MgO 16.30
ALO, 3.59
Fe,0, 155
Si0, 7.15
LOI 4191
Total ~ 100.00

This prospect probably is not of economic importance
because the bed is only seven feet thick.



Q-7
Blue Circle Aggregate operated a quarry approximately
2 miles north of Kingston along and east of the L&N
Railroad. The quarry was operated for cement manufacture.
No chemical analyses are available. This quarry could be
reopened.

Qa-1
One active crushed limestone quarry is the Adairsville
Quarry operated by Vulcan Materials. The quarry islocated
approximately 0.25 mile south of Georgia Highway 140.
The quarry, located in the Conasauga Formation, currently
produces only aggregate but an analysis provided by Vulcan
Materials indicates that quarry could produce aglime.

Oxide Wt. (%)
LOI 4534
Sio, 1.72
Ca0 30.75
MgO 2124
AL,03 0.33
Fe,0, 040
Na,0 022
K,0 0.08
Cr 0.016
Cu 0.006
Zn 0.009
S 0.001
S, 0.00
MnO 0.01
P,0; 0.02
TiO, 0.05
CaCO, 54.71
MgCO, 44.41
Qa-2

The other active quarry in Bartow County in the
Conasauga Formation is the Cartersville quarry of the Stone
Man, Inc. The quarry is located one mile east of the
Cassville-White exit off I-75 on Spring Road. Currently the
operation consists of one large 100 foot deep pit producing
crushed limestone for use as aggregate.

P-1

The Sophia Prospect, as described by McLemore and
Hurst (1970) is located 3.6 miles west of White and imme-
diately east of the South Fork of Two Run Creek, on a
county road. The prospectis described as approximately 30
feet of bluish gray, fine-grained dolomite contained within
the Rome Formation. The published analysis of this dolo-
mite is:

Oxide Wt. (%)
Ca0 30.80
MgO 19.70
Sio, 1.80
ALOD, 0.70
Fe,0, 130
3 4570
Total  100.00

The prospect, as described by McLemore and Hurst,
apparently has very limited reserves and, although low in
silica and relatively high in total carbonate content, it is not
considered to be of economic importance.

P-2

P-2 is a carbonate outcrop located on the west side of
U.S. Highway 41, 2.65 miles southeast of Adairsville.
Exposed at this locality is fourteen feet of medium gray,
oolitic to pelletoidal dolostone. The upper three to four feet
contain intraclasts with dimensions as large as 0.5 inch.
Overlying this dolostone is a cherty residuum, as much as 40
feet thick, that is typical of the Knox Group. An analysis of
this sample is as follows:

Oxide Wt. (%)
CaO 31.20
MgO 21.10
Sio, 0.49
ALO, 029
Fe,0, 0.12
LOI 46.80
Total  100.00
SO, <0.05
P,0, <0.02
Insol. 0.50

P-2, which is within the Knox Group, is not considered to be
important economically due to the excessive thickness of
overburden present within the immediate area of the out-
crop.

P-3

Locality P-3 is located 0.7 mile north of Cement and 0.2
miles southeast of Connesena Church on a paved road. The
outcrop consists of alower, middle, and upper section. The
lower section consists of eight feet of light gray, fine- to very
fine-grained dolostone containing chert nodules as thick as
two inches. The middle section consists of three feet of
medium gray dolostone, which is in turn overlain by ten feet
of cherty rubble. An analysis of a composite sample of the
lower and middle units is as follows:

Oxide Wt. (%)
CaO 30.80
MgO 16.70
Sio, 8.60
ALO, 0.92
Fe,0, 025
LOI 42.20
Total  99.51
SO, <0.05
P,0; 0.04
Insol. 9.50

This outcrop near Cement exposes approximately 21
feet of carbonate but there is considerable overburden



nearby. The amount of silica is moderately high. This
carbonate is probably best suited for crushed stone.

P-4
Locality P-4 is 1.45 miles east of the Etowah River on
the north side of U.S. Highway 411. This outcrop is a road
cut through a low lying hill of Knox Dolomite. It consists
ofafive footexposure oflight gray, coarse-grained dolostone,
overlain by four feet of chert. An analysis of this dolostone
is as follows:

Oxide Wt. (%)
CaO 30.5
MgO 20.8
Sio, 1.7
ALO, 04
Fe,0, 0.1
LOI 462
Total  99.7
SO, <0.05
P,0O; <0.02
Insol . 1.80

This outcrop near the Etowah River consists of only five
feet of Knox Dolomite and, although the analysis is quite
good, there does not appear to be enough material at this site
for commercial operation.

P-5

P-5is an outcrop of the Knox Group and is located along
Lime Kiln Branch 1.6 miles east of the city limits of
Kingston and approximately 250 feet north of Georgia
Highway 20. This outcrop consists of two units: alower 12
foot thick section, and an upper 31 foot thick section. The
lower 12 feet of this outcrop is a variegated, light to very
light gray, siliceous dolostone, containing thin laminae and
sparry eyes approximately 0.125 inch in diameter. The
upper 31 feet of this section consist of a variegated, light to
medium gray, very fine-grained dolostone which contains a
0.5 inch thick shale and some cherty horizons ranging up to
three inches. Analyses of this section are as follows:

composite samples from this section shows the silica con-
tent to be relatively low and the total carbonate to be rather
high. From field evidence, P-5 appears to have some
reserves and could produce aglime and crushed stone. The
estimated reserves of this deposit are in excess of 250,000
tons.

P-6

Locality P-6 is located on the south side of Georgia
Highway 20, 0.4 mile west of the city limits of Kingston.
Approximately eight feet of cherty, somewhat weathered,
very fine-grained dolostone of the Knox Group is present in
this road cut. A prominent chert bed divides the outcrop
approximately in half. Analyses of samples above (sample
6-A) and below (sample 6-B) the chert zone are as follows:

Wt. (%)

Oxide 6-A 6-B

CaO 30.60 30.00
MgO 2000 19.50
Sio, 340 430
ALO, 034 0.62
Fe, 0, 0.09 0.19
LOI 4570 44.70
Total 99.73  99.31
SO, <0.05 <0.05
P,0; <0.02 <0.02
Insol. 3.50 4.80

This is an outcrop with eight feet of Knox Dolomite

exposed. Although the chemical analysis of this outcrop is
promising, there do not appear to be sufficient amounts of
stone to warrant economic interest.

P-7
P-7 is located approximately 2.3 miles southeast of
Kingston on an unnamed dirt road 0.7 mile north of Sugar
Valley Road and approximately 0.3 mile west of Ashpole
Creek. About 30 feet of light gray to medium gray, fine-
grained Knox Dolomite is exposed at the entrance to Salt
Peter Cave. The analysis of this dolostone is:

Wt. (%)

5-A 5-B
Oxide (lower section) (upper section)
CaO 30.60 29.20
MgO 20.10 19.10
Si0, 2.40 6.90
ALO, 045 0.67
Fe,0, 0.11 0.19
LOI 4580 43.10
Total 99.46 99.16
S0, <0.05 <0.05
PO <0.02 <0.02
Insol. 2.60 740
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Oxide Wt. (%)
CaO 31.00
MgO 20.30
Sio, 0.73
ALO, 036
Fe,0, 0.13
LOI 47.10
Total 99.62
SO, <0.05
P,0; <0.02
Insol. 0.73

The section exposed at P-7 consists of 30 feet of Knox
This is the site of a former lime kiln and has an exposed  Dolomite. The chemical analysis of the composite sample
section with a thickness of 43 feet. A chemical analysis of from P-7 shows that the dolostone is very low in silica and



very high in total carbonates. This locality could produce
high quality aglime based on the chemical analysis, how-
ever, it is a doubtful economic prospect due to the presence
of the cave.

P-8
Locality P-8 is located just within the western city limits
of Euharlee on the western bank of the Etowah River at
Milam’s Bridge. An approximately 30 foot exposure of
medium gray, siliceous, fine-grained Knox dolostone is
exposed at the old bridge. The analysis of the sample from
P-8 is as follows:

Oxide Wt. (%)
CaO 26.10
MgO 17.00
Sio, 14.90
ALO, 1.50
Fe,0, 0.38
LOI 39.30
Total 99.18
SO, <0.05
P,0; <0.02
Insol. 16.70

The site of this prospect is a pinnacle exposure along the
Etowah River. The chemical analysis of a composite
sample shows it to be quite high in insolubles and only
moderately high in magnesium content. The stone from P-
8 is probably suited for crushed stone. The overburden
within the area sampled is quite thick and would probably
prohibit economic development.

P9
Locality P-9 is a pinnacle exposure in sandy clay re-
siduum. This site is located 0.95 mile northwest of Simpson
Crossroads on an unnamed light duty road. The carbonate
that crops out is a light gray, very fine to fine-grained,
sucrosic dolostone. The residuum and outcrop appear to be
Conasauga Group. The analysis of a sample from P-9 is:

Oxide Wt. (%)
CaO 30.50
MgO 17.00
Sio, 14.90
ALO, 0.39
Fe,O, 0.10
LOI 4620
Total 9949
SO, <0.05
PO, <0.02
Insol. 1.90

P-10

P-10 is located directly behind the Crowe Spring Church
1.05 miles northwest of Simpson Crossroads on an un-
named light duty road. The exposed section of Knox is three
feet of brecciated, cherty, light gray, dolostone which is
overlain by four feet of light to medium gray, fine- to
medium-grained dolomite containing minor chert layers
which is further overlain by 12 feet of dark gray, fine- to
medium-grained dolomite containing minor chert layers. A
composite sample from Crowe Spring had the following

analysis:
Oxide Wt. (%)
CaO 29.70
MgO 19.50
Si0, 4.50
ALO, 0.57
Fe,O; 0.15
SO, <0.05
P,0; <0.02
LoI 45.30
Total  99.72
Insol. 4,70

The prospect consists of a hillside exposure of 19 feet
of dolomite with additional carbonate outcrops further up
the hillside. The chemical analysis of a composite sample
is relatively low in insolubles and high in magnesium
content. Crushed stone and aglime could be produced from
this locality, but probably only on a minor scale.

P-11

Locality P-11 is located 0.9 mile southwest of the
Etowah River on the north side of Georgia Highway 61,
approximately 2.5 miles southwest of Cartersville. This is
a pinnacle exposure of Knox Dolomite just outside the
floodplain of the Etowah River. The section consists of
eight feet of light to dark gray dolostone containing thin
wisps of calcite filling in fractures. An analysis of this Knox
outcrop is as follows:

Oxide Wt. (%)
CaO 31.10
MgO 17.50
Sio, 5.40
ALO, 1.10
Fe,0, 0.26
LOI 44.00
Total  99.36
SO, <0.05
P,0; <0.02
Insol. 6.70

Although its chemical analysis is promising, the overburden

The chemical analysis of a sample from P-9is quitehigh  present is too thick for this site to be considered further.

in silica and only moderately high in magnesium. The
amount of residuum in the area prevents further consider-
ation of this site.
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P-12
P-12 is located 0.27 mile northwest of the city limits of
Taylorsville on the south bank of Euharlee Creek. The
outcrop of probable Knox is at creek level and consists of
approximately five feet of light gray, sandy dolostone
containing an eight inch thick bed of chert. An analysis of
the carbonate at P-12 is as follows:

Oxide Wt. (%)
CaO 26.20
MgO 16.50
Sio, 15.60
ALO, 1.50
Fe,0, 0.58
LOI 38.70
Total 99.08
SO, <0.05
P,0; <0.02
Insol. 18.00

P-12 is not considered to be of economic importance due to
the limited areal extent of the carbonate body and the very
high silica content.

P-13
P-13 is on the east side of Euharlee Creek at the bridge
on County Road 32. This outcrop was previously mapped
as Knox Group (Cressler, 1970) and consists of light gray,
cherty, thinly bedded, fine-grained, laminated limestone.
An analysis of a sample from P-13 is:

Oxide Wt. (%)
Ca0 53.70
MgO 1.20
Sio, 1.10
ALO; 020
Fe,0, 0.15
LOI 43.70
Total  100.05
SO, <0.05
P,0 <0.02
Insol 1.00

This site contains anearly pure limestone and could produce
aglime if sufficient reserves of this material could be lo-
cated.
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P-14 and P-15

P-14 is located on the southeast side of a hill south of
Georgia Highway 140, 3.0 miles east of the intersection of
Georgia Highway 140 and U.S. Highway 411. Three to four
feet of Shady Dolomite are exposed at this locality. The
Shady consists of a light gray, very fine-grained dolostone,
containing veinlets of quartz. A partial whole rock analysis
of a sample from P-14 as reported by Foote (1986) is:

Oxide Wt. (%)
Ca0 27.90
MgO 19.70
Sio, 242
ALO; 5.80
Fe,0, _1.00
Total  56.82

Locality P-15 is on the southeast side of a hill, south of
Georgia Highway 140, approximately 3.0 miles east of the
intersection of Georgia Highway 140 and U.S. Highway
411. Three feet of quartz-veined, light gray, very fine-
grained dolostone is exposed here. Chemical analysis of the
sample from P-15, as reported by Foote (1986) is:

Oxide Wt. (%)
CaO 29.10
MgO 20.90
Sio, 1.87
ALO; 0.10
Fe,0, 112
Total  53.09

P-14 and P-15 are three foot thick outcrops of Shady
Dolomite from the same hillside. The two samples have a
high magnesium content and a low silica content. There-
fore, these localities are attractive from a chemical stand-
point. The hillside from which these two samples were
taken could support a quarry operation if sufficient reserves
could be proven through drilling.

P-16
P-16 is located on the southern and eastern flanks of a
small hill north of Sugar Hill Creek, 0.3 mile south of
Pleasant Olive Church, and 1.1 miles east of the community
of Rydal. Approximately four feet of Shady Dolomite are
exposed at this locality. Partial whole rock analysis of two
samples from this outcrop, provided by Foote (1986), shows:

Oxide Wt. (%)
CaO 290 28.00
MgO 220 20.60
Sio, 0.72 494
Al O, 0.80 0.70
Fe,0, 075 095
Total 5327 5519

Chemical analyses show this sample to be of excellent
purity, high in magnesium content and very low in silica.
Unfortunately, the limited exposure does not suggest an
economic significance for this locality.



P-17
Locality P-17 is in Smith’s Bull Pasture, just east of
Sugar Hill Creek, approximately 1.75 miles east of Rydal on
Landers Road. The six feet of Shady Dolomite exposed here
is a light gray, fine- to medium-grained dolostone. Partial
whole rock analysis of a sample of this material (Foote,

1986) is:

Oxide Wt. (%)

Ca0O 28.70

MgO 19.20

SiO, 757

ALO, 0.84

Fe,0, 166
Total  57.97

The analysis of this sample shows it to be high in
magnesium content but also moderately high in silica. The
moderately high silica content coupled with the fact that
field evidence shows the Shady exposure to be only six feet
thick makes this prospect economically unappealing.

P-18
P-18 is located in a stream bed 0.7 mile east of the
community of Bolivar on a light duty road. The section of
Shady exposed at this locality consists of approximately 10
feet of light gray, laminated, very fine- to fine-grained
dolostone. The published analysis of this dolostone (Foote,

1986) is:

Oxide Wt. (%)

Ca0 3220

MgO 21.90

Sio, 0.79

AL, 0.11

Fe,0, 152
Total  56.52

Analysis reveals the sample to be high in magnesium
content and very low in silica. Although appealing from a
chemistry stand point, this exposure is of insufficient size to
warrant further economic consideration.

P-19 thru P-36
The following partial whole rock analyses are of out-
crops of the Shady Dolomite published by Foote (1986).
These prospects cannot be properly evaluated because they
were not accompanied by lithologic descriptions. For
locations of these samples, the reader is referred to Foote
(1986). The analyses are as follow:

Wt. (%)

Oxide P19 P20 P21
Ca0 3060 3120 3010
MgO 2190 2100 2010
Sio, 082 080 452
ALO, 045 048 114
Fe,0, 086 149 _159
Total 5467 5497 5745

Wt. (%)

Oxide P-22 P-23 P-24
Ca0 2850 29.00 2730
MgO 19.60 20.00 19.20
SiO, 9.93 3.84 572
AlLO, 2.26 0.11 1.99
Fe,0, 206 219 142
Total 6235 5514 55.63

Wt. (%)
Oxide P25 P26 P27
Ca0 28.80 2970 28.70
MgO 2020 19.60 1920
Sio, 3.34 7.61 7.57
AL, 112 074 084
Fe,0, 223 058 _166
Total 5569 5823 57.97

Wt. (%)
Oxide P28 P29 P30
CaO 28.00 28.00 2980
MgO 2040 1940 2120
Sio, 0.34 0.20 1.20
ALO, 300 173 026
Fe,0, 120 134 036
Total 5294 5067 5282

Wt. (%)
Oxide P31 P32 P33
Ca0 27.80 28.00 2740
MgO 18.50 2090 21.00
Sio, 520 1.80 3.80
ALO, 5.70 3.90 250
Fe,0; 040 095 140
Total 57.60 5555 56.10

Wt. (%)
Oxide P34 P35 P-36
Ca0O 2720 2770 2920
MgO 1820 17.90 1840
Sio, 6.80 9.00 2.00
Al O, 042 0.67 0.82
Fe,0, 187 149 138
Total 5449 56.76 51.80

* corresponds to Kessler's numbering system

Because of the relatively large number of samples having
high magnesium concentrations, each of the three areas
warrants further exploration.

Another prospective areais that from the work of Kesler.
The following partial whole rock analyses and descriptions
are Kesler's (1950b) from three separate areas (Figure 5).
Although originally assigned to the Rome Formation, the
locations of these prospects are within the outcrop area of
the Shady as mapped by Cressler (Georgia Geologic Sur-
vey, 1976). Due to the fact that no lithologic thicknesses
and only brief descriptions were published, these prospects
cannot be fully evaluated based on the published data. For
locations, the reader is referred to Kesler (1950b).




Oxide

Ca0O
MgO
FeO
Total

Insol.
Oxide
CaO
MgO

FeO
Total

Insol.

Oxide

CaO
MgO
FeO
Total

Insol.

Ca0
MgO
FeO
. Total

Insol.
Oxide
Ca0
MgO
FeO
Total

Insol.
Oxide
Ca0
MgO
FeO

Total

Insol.

K-1*
pP-37

29.30
20.36

50.23

471

K-4

30.38
21.04
024
51.66

0.87

P-43

30.49
21.70
_0.56
5275

0.12

K-10
P-46

28.97
19.19
_0.08
4822

7.65

K-15
P-49

23.75
13.22
217
39.14

26.40

K-18
P-52
54.33
0.55
029
55.17

1.63

Wt. (%)

K-2 K-3
P-38  P-39
1867 30.13
1L.75  19.79
161 269
38.60 52.61
1.61 0.55
Wt. (%)
K-5 K-6
P41 P42
3079 3045
19.88  20.79
177 070
5244 5149
0.29 0.79
Wt. (%)
K-8 K-9
P-44 P45
29.89  30.52
2036 20.68
077 043
5102 51.63
2.76 1.14
Wt. (%)
K-11 K-14
P-47 P48
29.50 50.87
20.37 3.40
075 020
50.62 54.40
3.68 1.68
Wt. (%)
K-16 K-17
P-50  P-51
29.19 3069
2025 2150
031 004
49.75 5223
542 0.71
Wt. (%)
K-53 K-54
P-19 P20
28.08 28386
19.52 18.81
080 205
4840 4972
7.93 3.56
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Catoosa County

Catoosa County, which shares its northern border with
Tennessee, has a population of approximately 42,464 (1990
census) and an area of 162.4 square miles. Catoosa County
is divided along a north-south line into two districts of the
Valley and Ridge Province. The two districts present in
Catoosa County are the Armuchee Ridges and the Chicka-
mauga Valley. Rocks ranging in age from Cambro-Ordovi-
cian through Upper Pennsylvanian crop out in Catoosa
County. The only unit suitable for sampling for high-
magnesian carbonates in Catoosa County is the Knox Group.

Quarries and Prospects

Quarrying in Catoosa County has primarily been in the
vicinity of Graysville. Lime (agricultural) was produced
from a number of quarries under various ownerships from
1869 until 1910 (Maynard, 1912; McLemore and Hurst,
1970). There are five inactive quarries, one active, and eight
prospects within the targetted units in Catoosa County.

Q-1
This quarry was originally opened by John Gray of
Graysville. Maynard (1912) described a magnesium rich
upper 95 foot section of this quarry as being composed of
cherty (nodular), light gray to dark blue, thin to massive
dolostones of the Knox Group. The analysis of this section
from two samples (Maynard, 1912) is:

Oxide Wt. %
Lower 65.3' Upper 30'

Ca0 25.60 31.02
MgO 16.00 16.00
Fe,0, 2.60 1.52
SO, 0.00 0.01
PO, 0.01 0.02
Sio, 15.40 5.86
Clay bases 2.86 3.00
LOI 37.53 42.57
Total 100.00 100.00

A recent analysis of a composite sample from this same
quarry yielded the following:

Oxide Wt. (%)
CaO 28.70
MgO 19.20
Fe,0; 0.20
ALO, 0.49
P,0; 0.05
Sio, 790
LOI 4330
Total  99.84
SO, <0.05
Insol. 8.00

Site Q-1 contains significant amounts of dolostone.
Chemical analysis shows the deposit to be high in silica in



the lower 65 feet but it decreases to a more acceptable level
in the upper 30 feet. The magnesium content of the sample
isrelatively high, however, overburden thickness within the
immediate area may be excessive and the site is currently
within a residential area.

Q-2

A second quarry (Q-2) was opened south of the first
quarry by the Graysville Mining and Manufacturing
Company. This was within the Maynardville and produced
lime for agricultural purposes (McLemore and Hurst, 1970).
The magnesium content from this quarry averaged less than
3%, but stone suitable for agricultural purposes could be
produced from this quarry. Following the abandonment of
this quarry, new quarries were opened along and north of
Chickamanga Creek.

This quarry site is within the Maynardville and is low in
magnesium. The same restrictions to economic develop-
ment apply to this quarry site as site Q-1.

Q-3
This quarry, opened in the Knox by the Graysville
Mining and Manufacturing Company, is located 0.5 mile
east of Graysville and 0.1 mile north of Chickamauga

Creek. The section at this quarry was described by Maynard
(1912) as consisting of 35 feet of light to dark blue, cherty,
massively to thinly bedded, fine-grained dolomites
[dolostones]. Two composite samples representing this
quarry were analyzed by Maynard (1912) as follows:

Wt. (%)

Oxide Lower 24.4' Upper10.6’
CaO 28.56 30.26
MgO 20.98 18.64
Fe,0, 1.08 0.94
SO, 0.00 0.00
P,0; 0.01 tr.
Sio, 1.85 325
Clay Bases 0.51 1.68
LOI 47.01 4523

Total 100.00 100.00

This same quarry site was visited during the current
study and consists of 40 feet of light bluish-gray to medium
brownish-gray, very fine- to medium-grained dolostones
which contain occasional chert nodules and stromatolites.
Overburden at this locality is moderate, varying from five to
25 feet in thickness. Three samples representing the lower,
middle, and upper thirds of this section analyzed as follows:

s

o

10 miles
]

Figure 6. Map of Catoosa County showing magnesium limestone and dolomite
prospects and quarries.
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Oxide Wt. (%)
Lower Middle Upper
A) B (©
Ca0 30.80 3090 31.00
MgO 2080 2090 21.00
SiO, 0.89 0.91 0.46
ALO, 0.38 0.39 0.27
Fe,0, 0.16 0.14 0.08
PO 0.04
LOI 46.50 4670 47.10
Total 99.57 9994 9991
SO, <005 <005 <0.05
P,0 - <002 <002
Insol. 1.10 1.10 048

This abandoned quarry (Q-3) contains very high quality,
although somewhat cherty, dolostone and may have rela-
tively large reserves. Overburden within the area is moder-
ateand varies from 5 to 25 feet. With its economic potential,
this site warrants further sampling and investigation. Mini-
mum reserves are estimated to be in excess of one million
tons.

Q-4

The Hale Quarry is located approximately 1.4 miles due
east of Graysville, just north of the CSX Rail Line. This
quarry, which is entirely within the Knox, has a 120’ south-
facing quarry wall approximately 250 feet long. The stone
exposed in this quarry is a light gray to medium gray, very
fine- to medium-grained, medium to thickly bedded
dolostorie with occasional chert nodules and cherty lime-
stone zones as much as 1.5 feet thick. The overburden
exposed within the quarry varies from five to 20 feet in
thickness.

McLemore and Hurst (1970) examined this locality and
noted that very large reserves of nearly pure dolostone
remained to be quarried. An analysis of material from the
quarry yielded the following:

Oxide Wt. (%)
CaO 226
MgO 17.1
Sio, 22.4
ALO, 0.8
Fe,0, 0.8
364
Total  100.1

They noted that the high silica values probably were the
resultof biased collection of more resistant layers. Maynard’s
analyses and section from the Hale quarry (1912) are shown
in Table 1 (p. 17).

During the current study, three samples corresponding
to the previously unanalyzed units 1, 3, and 4 of Maynard’s
section were analyzed in order to provide a more complete
sampling of the quarry. The results of these analyses are as
follows:
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Height above

quarry floor 35 50’ 70

Maynard’s corres-

ponding unit 1 3 4
Oxide Wt. (%)
CaO 29.30 3030 3220
MgO 19.30 19.90 16.60
Sio, 6.90 400 6.10
ALO, 0.86 0.58 1.30
Fe,0, 0.22 012 021
SO, <005 <0.05 <0.05
P,0; <0.02 0.03 <0.02
LOIL 4320 _45.10 4330

Total 99.78 100.03 99.71

Insol. 7.80 4.10 7.10

GGS-3636 was drilled on property adjacent to the Hale
Quarry. The core obtained represents the quarry section as
well as additional footage. The results of the study of this
core are presented in Appendix A.

The Hale Quarry contains large reserves of high quality
dolostone, in excess of one million tons, and only moderate
thicknesses of overburden (5-25 feet). This quarry is
considered to be one of the best localities for dolostone in
the study area and could be reopened.

Qal
The Stone Man, Inc. quarry is within the Knox Group
(Pond Spring Formation) and is located 2 miles north of
Ringgold on Georgia Highway 151. The quarry currently
produces aggregate. No analyses were available.

P-1

P-1 is an outcrop located along the north bank of Tiger
Creek 1.25 miles northeast of the community of Keith, onan
unnamed light-duty road parallel to Tiger Creek. This
prospect has a 25 foot exposure of Knox, consisting of light
gray to light brownish-gray, very fine- to fine-grained
dolostone containing chert nodules as much as 10 inches
thick. The analysis from this outcrop is:

Oxide Wt. (%)
Ca0 30.20
MgO 19.40
SiO, 3.40
Al 0, 0.90
Fe,0, 0.26
LOI 45.60
Total  99.76
SO, <0.05
P,0; <0.02
Insol. 3.90

The quality of the carbonate at this prospect is consid-
ered to be quite good. The silica content is relatively low
and the magnesium content is high. The outcrop does



Table 1
Section, Hale Quarries, 1 1/2 Miles Southeast of Graysville

Sample Unit Description of Units Thickness Total
No. No. (Feet) Thickness
(Feet)
23 Heavy-bedded and massive gray dolomite, containing in the upper portion
several thin layers of chert 18.5 202.1
296 22 Heavy-bedded gray dolomite, somewhat arenaceous, containing numerous thin
beds of chert 10 183.6
297 21 Heavy-bedded and massive dolomite 8 173.6
298 20 Massive dolomite containing several layers of chert at the top. The lower 6'
contains calcite of circular form interspersed throughout 7 165.6
19 Massive gray nodular dolomite with rounded nodules of chert 4.5 158.6
18 Bluish-gray heavy-bedded dolomite 5 154.1
17 Cherty dolomite 2 149.1
16 Dark-blue massive dolomite 9 147.1
15 Bluish-gray massive dolomite, speckled throughout with secondary calcite and
some few chert nodules 3.8 138.1
14 Dark grayish-blue heavy-bedded and massive dolomite; some chert in the
upper part 11 1343
299 13 Massive gray cherty dolomite; chert parallel to the bedding more abundant near
the top and bottom 13.5 1233
12 Massive and heavy-bedded dolomite, dark-blue at the top, grayish-blue towards
the middle with considerable chert; lower portion grayish-blue and dark blue 9 109.8
300 11 Gray heavy-bedded and massive dolomite 10 100.8
301 10 Grayish-blue, heavy-bedded and massive dolomite; slightly impure near top 5 90.8
Bottom of quarry; section is continued along the W. & A. Railroad
9 ‘White and bluish-flint with dolomite, galena, flourite, and barite 5 85.8
8 Gray dolomite 4.7 80.8
7 Chert containing galena 15 76.1
6 Fine-grained massive gray dolomite 5.5 74.6
5 Interbedded dolomite with chert
4 massive gray heavy-bedded dolomite with considerable chert throughout 11.3 69.1
3 Massive gray fine-grained dolomite with considerable chert 18.8 57.8
2 ‘White and blue chert 4 39
1 Heavy-bedded gray dolomite with some thin beds. A large amount of chert
in thin layers parallel to the bedding with some nodular chert 35 35

The following analyses show the composition of the individual beds described in the above section:
Analyses of Dolomite from Hale Quarries

Sample No. 296 297 298 299 300 301
Unit No. 22-23 21 20 12-18 11 10
Lime (CaO) 2862 3150 3120 3312 2728 3016
Magnesia (MgO) 16,60 1830 17.80 1660 1760 18.70
Ferric oxide (Fe,0,) 1.28 0.90 1.32 0.92 0.90 0.68
Sulphur trioxide (SO,) 0.03 0.01 0.01 tr. 0.02 0.02
Phos. pentoxide (P,0;) 0.02 0.02 0.02 0.02 0.02 0.02
Silica (SiO,) 8.54 3.60 3.40 343 1176 4.64
Clay bases 4.10 1.37 1.70 1.46 0.82 123
Loss on ignition 4081 4430 _4497 _4405 _41.58 _44.55

100.00 100.00 100.00 100.00 100.00 100.00



contain occasional chert nodules, however. The reserves of
this deposit are estimated to be in excess of 325,000 tons.

P-2

P-2 is an outcrop of the Knox Group located along
Peavine Ridge just north of a secondary highway at Ellis
Spring, approximately 0.25 mile east of the community of
East Boynton. Exposed here is a 100 foot section of the
Knox Dolomite consisting of a light gray to brownish gray,
very fine- to fine-grained dolostone, the lower half of which
contains nodules and beds of chert as muchas 1.5 feet thick.
Residuum within the immediate area is in excess of 40 feet.
An analysis of sample P-2 is as follows:

Oxide Wt. (%)
CaO 30.10
MgO 19.20
Si0, 4.00
Al O, 0.46
Fe,0, 0.09
LOI 45.60
Total 99.45
S0, <0.05
P,0; <0.02
Insol. 4.00

The sample from this prospect is of good quality. The
overburden (in excess of 40 feet) and proximity of aresiden-
tial area (within 0.2 mile) probably reduce the possibility of
economic development.

P-3

P-3 is located along the western edge of Boynton Ridge
northwest of the intersection of I-75 and Georgia Highway
146. The sample from P-3 represents 20 feet of discontinu-
ously exposed Knox Dolomite, however, due to the proxim-
ity of this site to the interstate and a residential area, this
prospect would be uneconomical to develop; therefore this
sample was not analyzed.
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P-4

P-4 is from an outcrop of Knox exposed on the flank of
the Backbone (a portion of Peavine Ridge) approximately
0.6 mile north of Georgia Highway 2 and U.S. Highways 41
and 76 on the east side of Ross Hollow Road. The sample
taken from locality P-4 represents a 40 foot high section of
medium to light gray, very fine- to fine-grained dolostone,
which contains occasional chert nodules. An analysis of
sample P-4 is as follows:

Oxide Wt. (%)
CaO 28.70
MgO 18.30
Sio, 9.90
ALO, 0.30
Fe,0, 0.15
LOI 4290
Total 10025
SO, <0.05
P,0; <0.02
Insol. 9.80

The sample from this prospect is moderately high in
silica and high in magnesium. Little overburden was
apparent at this site. Uses for this material could include
crushed stone products and agricultural lime. The reserves
of this deposit are estimated to be in excess of 325,000 tons.
This site probably could be opened as a source of dolostone.

P-5
The outcrop represented by sample P-5 is located ap-
proximately 0.25 mile east of South Chickamauga Creek
along the north side of the CSX Rail Line. Approximately
50 feet of Knox, consisting of a medium gray, fine- to very
fine-grained cherty dolostone is intermittently exposed along
ahillside at the site. An analysis of this sample is as follows:

Oxide Wt. (%)
Ca0 32.24
MgO 18.10
Sio, 3.80
AP0, 0.51
Fe,0, 0.24
LOI 4520
Total 100.09
SO, <0.05
P,0; <0.02
Insol. 3.90

The sample from P-5 is relatively low in silica and high
in magnesium and is adjacent to the Hale Quarry. Reserves
of this deposit are estimated to be in excess of 325,000 tons.
This site probably could be opened as a source of dolostone.

P-6
Site P-6 is located 0.2 mile west of U.S. Highway 27, 0.1
mile southwest of the community of Midway. The sample
from P-6 is from a boulder or possible pinnacle exposure of
light gray, very fine - to fine-grained dolostone of the Knox



Group. This possible pinnacle exposure is contained within
a 40 foot exposure of cherty, sandy clay to clayey sand
residuum of the Knox. The sample analysis is as follows:

Oxide Wt. (%)
Ca0O 29.10
MgO 15.40
Sio, 11.40
ALO, 2.60
Fe,0, 0.95
LOL 4020
Total  99.65
S0, <0.05
P,0q <0.02
Insol. 14.40

Prospect P-6 is relatively high in silica and moderately
high in magnesium. However, this depositis in aresidential
area and is overlain by too much overburden to be consid-
ered for economic development.

P-7

P-7 is located at Leet Springs in the community of
Beaumont along the flank of Peavine Ridge. The sample is
from an approximately 25 foot exposure of probable Knox
near the contact with the Conasauga. This exposure consists
of a medium gray, very fine- to fine-grained, thinly bedded
carbonate which crops out discontinuously for approxi-
mately 125 feet along Peavine Creek. Analysis of a sample
from P-7 is as follows:

Oxide Wt. (%)
Ca0O 50.90
MgO 2.80
Sio, 2.00
AL, 0.60
Fe,0, 0.38
P,0; 003
LOI 42.50
Total  99.21
SO, <0.05
Insol. 2.50

The sample is low in silica and also very low in magne-
sium. This material is suited for crushed stone and aglime
use, however, there is too much overburden in the immedi-
ate area for economic consideration.

P-8
A sample from P-8 represents an approximately 75 foot
thick discontinuous outcrop of medium gray, fine- to very
fine-grained, slightly cherty, laminated limestone. This
outcrop dips into the hillside, which has a mantle of re-
siduum. Analysis of this Iimestone is as follows:

Oxide Wt. (%)
CaO 51.80
MgO 2.20
Sio, 0.10
ALO, 045
LOI 42.90
Total  99.45
SO, <0.05
P,0; <0.02
Insol. 2.50

The sample is relatively low in silica and magnesium
content. This site does appear to offer moderate reserves,
assuming the mantle of residuum present does not increase
in thickness into the hillside. The minimum reserves of this
deposit are estimated to be in excess of 500,000 tons. This
site probably could be opened as a source of aglime and
crushed stone.

Chattooga County

Chattooga County, located in the central portion of the study
area bordering Alabama, has a population of 22,242 (1990
census) and a land area of 313.4 square miles. Chattooga
County contains portions of three physiographic districts of
the Valley and Ridge Province. Eastern and southern
Chattooga County lies within the Armuchee Ridges district
while central and extreme northwestern Chattooga County
contain portions of the Chickamauga Valley and the Look-
out Mountain Districts. Paleozoic sedimentary rocks rang-
ing in composition from cherts and limestones to shales to
sandstones crop out in Chattooga County. The ages of these
rocks range from Cambrian through Upper Pennsylvanian.
The major unit for consideration in Chattooga County is the
Knox Group.

Quarries and Prospects

There are eight prospects and one inactive quarry in the
targetted units in Chattooga County.

Q-1

Site Q-1 is an abandoned quarry in the Knox Group. It
is located 1.6 miles north of the center of Trion south of
Ridgeway Road and between the Central of Georgia Rail-
road and Cane Creek.

The quarry face is approximately 200 feet wide by 60
feet high with 20 feet of overburden. The exposed section
consists of 60 feet of light gray to pinkish-gray, very fine-
grained dolostone. It has a 1-2 foot thick shaly zone eight



feet from the base of the section and is overlain by 20 feet
of the orangish-red, cherty, clayey sand residuum typical of
the Knox Group.

The lower portion, approximately 20 feet, was mined
underground along dip via three roughly rectangular open-
ings (11 feet high by 16 feet wide), two of which connect a
short distance into the hillside. According to McLemore
and Hurst (1970), terrazzo chips were produced from this
quarry, apparently because of the natural coloration of the
stone. Two samples were collected from the quarry. Sample
4a is a composite of the material above the shaly zone and
4b a composite of the material below it. Chemical analyses
of these samples are as follows:

Oxide 4a 4b
CaO 32.50 54.70
MgO 16.90 0.29
Sio, 6.50 1.10
ALO, 0.60 0.33
Fe,0, 0.17 0.07
LOI 43.40 42.90
SO, <0.05 <0.05
PO, <0.02 <0.02
Total  100.07 99.39
Insol. 6.8 1.10

The upper 52 feet of the section could be used to produce
crushed stone or aglime. The major limiting factor affecting
this prospectis its location in a valley with a stream adjacent
to the quarry. Thus, dewatering could pose serious prob-
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]

Figure 7. Map of Chattooga County showing magnesium limestone and dolomite prospects and quarries.
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lems if quarrying below grade were considered. The mini-
mum reserves of this deposit are estimated to be in excess of
250,000 tons.

P-1
Outcrops of gray, fine-grained dolostone of the Knox
Group present along the hillsides 2.25 miles northeast of
Trion were reported by McLemore and Hurst (1970).
McLemore and Hurst’s analysis of the Knox from this area
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Oxide Wt. (%)
Ca0 30.7
MgO 199
S0, 24
ALO, 038
Fe,0, 04
co, 457
Total  99.9

The analysis of the sample from this site is high in magne-
sium and low in silica and could produce a good aglime if
large enough reserves could be found.

P-2
Site P-2 is a 25 foot exposure of very fine-grained Knox
limestone containing chert nodules and lenses up to 4.5
inches thick. Itis located 2.6 miles northeast of Trion on the
south side of Chapel Creek and on Ridgeway Road, 1.25
miles east of U.S. Highway 27. An analysis of this material
is as follows:

Oxide Wt. (%)
CaO 51.40
MgO 2.50
Sio, 3.30
ALO, 027
Fe,0, 0.05
LOI 42.50
Total ~ 100.02
SO, <0.05
P,0; <0.02
Insol. 3.10

Locality P-2 is apparently in a limy portion of the Knox.
While the analysis is relatively low in insolubles, it is also
low in magnesium. This particular outcrop does not, in and
of itself, have any economic significance.

P-3

P-3is located at the intersection of Holland Road and an
unnamed road at Taliaferro Springs, approximately 1.7
miles southeast of Lyerly. Between 12 and 60 feet of Knox
dolostone are exposed at this location. The Knox here is a
light gray to light brown, fine-grained dolostone containing
occasional chert nodules as much as 4 inches thick. Other
fresh exposures of the Knox were noted approximately 0.1
mile north of this outcrop.
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Two samples representing the upper (3a) and lower (3b)
half of the 12 foot thick outcrop were taken. The samples

analyzed as follows:

Wt. (%)

Oxide 3a (upper) 3b (lower)
CaO 30.70 31.10
MgO 20.80 20.70
Sio, 1.40 0.83
ALO, 0.33 0.31
Fe,0, 0.09 0.09

Total  100.92 100.03
SO, <0.05 <0.05
P,0; <0.02 <0.02
LOI 47.60 47.00
Insol. 1.00 0.52

An outcrop very near this locality was examined by

McLemore and Hurst (1970). Their analysis was:

Oxide Wt. (%)
Ca0 29.3
MgO 19.7
Sio, 4.1
ALO, 2.0
Fe,0, 04
Co, 2446
Total  100.1

The sample from P-3 is very high in total carbonate and
low in insolubles and could produce an excellent quality
aglime, assuming sufficient reserves can be confirmed.
Residuum is present within the immediate area. and may be
alimiting factor to development. The minimum reserves of
this deposit are estimated to be in excess of 30,000 tons.

P4
P-4 is represents a composite sample of 40 feet of
medium gray, fine- to medium-grained dolostone of the
Knox. Itislocated at Perennial Springs, 0.4 mile northwest
of the community of Perennial. An analysis of the sample
is:

Oxide Wt. (%)
CaO 30.60
MgO 16.60
Sio, 7.70
Al O, 045
Fe,0, 0.10
LOI 43.10
Total  98.55
SO, <0.05
P,0; <0.02
Insol. 7.30

P-4 could produce aglime or crushed stone and is one of
the better prospects within the county. Some chert rubble
was noted uphill from the outcrop and may indicate an



increasing overburden thickness. The minimum reserves of
this deposit are estimated to be in excess of 300,000 tons.

P-5
P-5 is located in a stream gap through a low ridge 0.5
mile west of Lyerly on Oak Hill Road. Ten to 15 feet of
medium gray, very fine- to fine-grained, cherty dolostone of
the Knox Group is exposed here. An analysis of the

carbonate is:
Oxide Wt. (%)
CaO 30.90
MgO 19.60
Sio, 1.10
ALO, 030
Fe,0, 0.10
LOI 46.30
Total  98.30
SO, <0.05
PO <0.02
Insol. 095

The sample analyzed from this site is has a high magnesium
content, however, the thickness of overburden in the area
probably makes this prospect uneconomic.

P-6
P-6is located 0.7 mile west of the city limits of Trion on
the south side of Broomtown Road. An outcrop six to eight
feet high consisting of very fine-grained limestone of the
Knox Group is exposed here. An analysis of this material is
as follows:

Oxide Wt. (%)
Ca0 48.30
MgO 0.76
Sio, 9.50
ALO, 1.80
Fe,0, 071
P,0; 0.06
LOI 38.60
S0, <005
Total  99.73
Insol. 10.80

Locality P-6 is considered only to be of marginal interest
due to excessive insolubles and low magnesium content.

P-7

P-7 is located 0.10 mile west of the intersection of
Alexander Road and a road connecting Alexander Road
with Penn Bridge Road. A medium gray to grayish brown,
very fine- to fine-grained dolostone containing chert layers
as thick as five inches is exposed here. This material
extends approximately 30 feet up the hillside as discontinu-
ous outcrops. A chemical analysis for a sample from this
locality is as follows:
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Oxide Wt. (%)
CaO 27.10
MgO 18.20
Sio, 13.50
ALO, 041
Fe,0, 0.11
LOI 40.70
Total  100.02
SO, <0.05
PO <0.02
Insol. 13.20

The sample from P-7 was too high in insolubles to be
considered further.

P-8
P-8 is located on Alexander Road 0.2 mile south of the
intersection of Alexander Road and Spring Creek Road. A
very fine-grained dolostone containing thin chert layers is
discontinuously exposed for a distance of 40 feet up the
hillside at locality P-8. An analysis of this dolostone is :

Oxide Wt. (%)
CaO 3420
MgO 17.10
Sio, 3.00
ALO, 0.33
Fe,0, 0.14
LOI 45.20
Total  99.97
SO, <0.05
P,0; <0.02
Insol. 2.80

The sample has good chemical characteristics (low
insolubles and high magnesium) and there appears to be a
minimum thickness of 40 feet at this site. Assuming the
overburden is not too excessive, this locality could produce
small amounts of stone for local use as aglime and crushed
stone. Reserves of this deposit are estimated to be in excess
of 130,000 tons.

Dade County

Dade County lies in the extreme northwestern portion of the
study area. The population of Dade County is 13,147 (1990
census) and the land area is 176 square miles. Dade County
lies entirely within the Lookout Mountain District of the
Appalachian Plateau Province. Cambrian through Pennsyl-
vanian age sedimentary rocks crop out within Dade County.
The unit of most interest to this study is the Knox Group,
which is present only in the southern portion of the county.

Quarries and Prospects

Dade County has one prospect. The prospect containing
high magnesian limestone or dolomite is represented by
sample P-1.



P-1 Oxide Wt. (%)

Locality P-1 lies at the northern tip of Big Ridge ap- Ca0 50.90
proximately 0.3 mile south of the community of Cloverdale MgO 1.20
on a road parallel to the rail line. It consists of approxi- Sio? 5.60
mately 62 feet of the Knox Group. The Knox at this location Al O, 0.69
consists of medium bedded, fine- to medium-grained, light P,05 0.02
gray limestone and contains some exposed chert nodules. Fe, O 0.22
The analysis of this material is as follows: LOI 40.90

Total  99.53
Insol. 6.40

o JTrenton
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Figure 8. Map of Dade County showing magnesium limestone and dolomite
prospects and quarries.
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This site appears to have been quarried in the recent past.
Although reserves at this site are small, other exposures
along Dry Creek (just north of the quarry site) indicate that
there may be a potential for small scale quarries within this
area. Rock similar to that in the quarry could produce
agricultural lime, even though low in magnesium content.
The minimum reserves of this deposit are estimated to be in
excess of 35,000 tons.

Floyd County

Floyd County lies within the southwest portion of the
study area. Floyd County has a population of 81,251 (1990
census) and an area of 519 square miles. Floyd County lies
within the Great Valley and the Armuchee Ridges Districts
of the Valley and Ridge Province. The Armuchee Ridges
District occupies the extreme northern and northwestern
portion of the county and the Great Valley District occupies
the remainder of the county. Sedimentary rocks ranging in
age from Cambrian through Upper Pennsylvanian crop out
in Floyd County. The rocks specifically selected for sam-
pling within Floyd County are the Knox Group and‘the
dolomitic phases of the Conasauga Group.

Prospects

There are no active or inactive quarries in Floyd County
but there are eight prospects.

P-1

Maynard (1912) reported a 10 foot exposure of Knox
Dolomite [Group] approximately 1.0 mile northwest of
Vans Valley along the north side of Big Cedar Creek.
Maynard described three 10 foot beds, of which the lower
two were assigned to the Conasauga Limestone and the
uppermost was assigned to the Knox Dolomite {Group].
Analyses of these beds are as follows:

Wt. (%)

Oxides Lower Middle Upper
CaO 1540 14.18 4830
MgO 10.96 320 2000
Fe,0, 1.76 4.18 2.44
SO, tr. tr. 0.00
PO, 0.05 0.04 002
Sio, 3024 3195 197
K0 341 448 0.15
Na,0 0.31 0.35 0.06
Clay Bases 1071 1268  0.39
LOI 27.17 _2894 _2667

Total  100.01 100.00 100.00

McLemore and Hurst (1970) mentioned the occurrence
of an approximately 30 foot outcrop of limestone and
dolomitelocated 1.2 miles north of Vans Valley on the north
side of Cedar Creek. This outcrop is believed to be the same
as the previous P-1, hence the same designation. McLemore
and Hurst's analysis of a representative sample of the
outcrop was as follows:

24

Oxide Wt. (%)
CaO 26.0
MgO 114
Si0, 234
ALO, 13.6
Fe,0, 2.8
A 226
Total 99.8

The majority of the outcrop represented by the sample is
too high in silica for use other than road metal. The upper
bed of this exposure of the Knox Group is high in magne-
sium and relatively low in silica but represents only a small
portion of the outcrop.

P-2
Maynard (1912)reported the following analysis of some
thinly bedded, grayish-blue limestone of the Conasauga
comprising a 100 foot section located on the Henry Bass
property. The Bass Property is located 500 feet south of the
Etowah Bridge (Georgia Highway 101 and U.S. Highway
27) within the city limits of Rome.

Oxide Wt. (%)
CaO 32.44
MgO 11.62
Fe,0, 4.36
SO, 0.30
P,0O; 0.02
Sio, 6.51
K0 1.35
Na,0 0.37
Clay Bases 4.50
LOI 3853
Total ~ 100.00

The outcrop reported as the Bass Property (P-2 of this
report) is now located in a developed area within the city
limits of Rome and is therefore not considered further.

P-3
Maynard (1912) described scattered exposures of a blue
gray to light gray dolomite (probably Knox Group) that
contains chert nodules on the J. Scott Davis Property north
of Cave Springs. The analysis is as follows:

Oxide Wt. (%)
CaO 29.24
MgO 19.46
Fe,0, 1.60
SO, 0.00
P,0; tr.
Sio, 422
K,0 0.16
Na,O 0.08
Clay Bases 0.71
Lol 44.53
Total  100.00
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Figure 9. Map of Floyd County showing magnesium limestone and dolomite prospects.
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This sample is from an exposure that does not appear to have
sufficient reserves to be considered.

P-4

P-4 is located on a north-facing bluff of the Etowah
River at Reynolds Bend, approximately 0.5 mile north of
U.S. Highway 411, Georgia Highway 311, and 5.8 miles
westof Rome, Georgia. The outcrop consists of 25 to 30 feet
of massively bedded, dense, medium to dark gray, calcitic
dolostone of the Knox Group. The exposure begins at river
level. An analysis of the dolostone is as follows:

Oxide Wt. (%)
Ca0 31.40
MgO 20.70
Sio, 0.75
ALQ, 0.27
Fe,0, 0.25
LOI 47.00
Total ~ 100.37
SO, <0.05
PO, <0.02
Insol. 0.53

This sample represents a 25 to 30 foot thickness of
dolostone. The analysis for this material is high in magne-
sium content and low in both iron and silica, however, the
material is immediately adjacent to the river and water
could pose a problem in any quarrying operation. The
possibility exists that other deposits of similar quality could
exist within the area. According to alocal farmer, carbonate
was encountered while putting in footings for the Woodlawn
Church, approximately two miles west of P-4 and north of
U.S. Highway 411. Minimum reserves of this deposit are
estimated to be in excess of 140,000 tons.

P-5
P-5 is an eight foot exposure of light to medium gray,
medium-grained carbonate of the Conasauga Group. The
sample was taken from a hillside exposure behind an un-
named church north of U.S. Highway 411, approximately
1.5 miles west of the community of Six Mile. The analysis
of this limestone is as follows:

Oxide Wt. (%)
CaO 51.40
MgO 1.50
Sio, 3.50
AlLO, 1.20
Fe,0, 0.66
LOI 41.09
Total  99.35
S0, <05
PO, <.02
Insol. 440

This sample is quite low in magnesium and is therefore not

considered further.
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P-6
This prospect in the Knox Group is a pinnacle outcrop
approximately five feet thick. It is on the east side of U.S.
Highway 411, 1.2 miles north of Big Cedar Creek. The
sample is of a fractured, fine- to medium-grained, light gray
dolostone with a red iron staining along the fractures. The
analysis is as follows:

Oxide Wt. (%)
CaO 30.80
MgO 20.60
Sio, 2.10
Al 0, 0.35
Fe,0, 022
LOI 46.00
Total  100.07
SO, <0.05
PO, <0.02
Insol. 1.80

Sample P-6 is high in magnesium and relatively low in
silica, but the overburden at this location probably pre-
cludes economic development.

P-7

P-7 is a representative sample of an exposure of the
dolomitic phase of the Conasauga Group. Itis located on an
isolated hill just north of Big Cedar Creek and west of U.S.
Highway 411. The section contains an 11.5 foot zone of
discontinuously exposed very fine- to fine-grained, lami-
nated cherty dolostone which immediately overlies a 21.0
foot covered zone, which overlies 5.5 feet of very fine
grained, medium gray dolostone, which overlies eight feet
of fine grained, medium to Iight gray dolostone. A compos-
ite sample yields the following chemical analysis:

Oxide Wt. (%)
CaO 27.20
MgO 18.10
Sio, 13.40
AlLO, 0.35
Fe,0, 031
LOI _0.60
Total  99.96
SO, <0.05
P,0, <0.02
Insol. 13.40

Maynard (1912) also examined and sampled this same
exposure. He noted a thickness of the Conasauga of ap-
proximately 30 feetexcluding the cherty limestone from the
upper unit. He described the section as consisting of three
units: 1) alower ten foot thick exposure of light bluish-gray
limestone (sample 76) overlain by, 2) ten feet of shaly
limestone (sample 77) which is in turn overlain by, 3) a ten
foot thick dolomitic limestone (sample 78). Maynard’s
analyses are as follows:



Wt. (%)

Oxide 76 77 78
CaO 1540 1418 4830
MgO 1096 320 20.00
Fe,0, 176 418 244
SiO, 3024 3195 197
K,0 3.41 448 0.15
Na,0 0.31 035  0.06
Clay Bases 1073  12.68 039
LOI 27.17 _28.94 2667
Total 100.00 100.00 100.00
SO, tr. tr. 0.00
P,0; 002 004 002

This sample is representative of a 24 foot exposure of
Conasauga which crops out intermittently over a 100 foot
high hill which covers an area of approximately 40 acres.
Due to the high percentage of silica, this material is prob-
ably only suited for use as alocal source of road metal. The
minimum reserves of this deposit are estimated to be in
excess of 300,000 tons. This quarry could be reopened.

P-8
P-8 is a 25 foot exposure of the Knox Group at Cave
Spring in the community of Cave Spring. The dolostone
here is fine- to medium-grained and medium gray. The

analysis of the dolostone yields the following:

Oxide Wt. (%)
Ca0 29.60
MgO 19.90
Sio, 4.90
AL O, 0.48
Fe,0; 0.14
LOI 44.70
Total ~ 99.72
SO, <0.05
PO <0.02
Insol. 5.00

Sample P-8 is from a 25 foot outcrop of Knox dolostone
at Cave Spring. A small quarry could be opened here.
However, this location is not under consideration because
the spring provides water for the community of Cave Spring.

Gordon County

Gordon County, with a population of 35,072 (1990
census), is Iocated in the central-eastern portion of the study
area and has an area of 355.2 square miles. Portions of
Gordon County lie within three districts of two major
physiographic provinces. The districts are the Armuchee
Ridges District and the Great Valley District of the Valley
and Ridge Province and the Cherokee Upland District of the
Piedmont Province. The Armuchee Ridges District occu-
pies the extreme western portion of Gordon County, whereas
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the Great Valley District and the Cherokee Upland Districts
occupy the central and extreme eastern portion of the
county, respectively.

Both sedimentary and metamorphic rocks are presentin
Gordon County. Metagraywackes, slates, phyllites, schists,
and minor amphibolites of the Piedmont portion of the
county crop out in the east. Sedimentary rocks including
sandstones, shales, cherts, and carbonates and ranging in
age from Cambro-Ordovician to Mississippian, crop out in
the central and western portions of Gordon County. The
carbonates of major interest for this study occur entirely
within the Knox Group.

Prospects
There is only one prospect in Gordon County.

P-1
Site P-1islocated 1.7 miles southwest of the community
of Cashon a light-duty road at the southwestern end of Dews
Lake. At the spring there is 30 feet of blue gray, very fine-
to fine-grained, laminated to cross laminated, thinly to
medium bedded, cherty (up to 6 inch thick beds) dolostone.
This dolostone yields the following analysis:

Oxide Wt. (%)
CaO 28.50
MgO 18.90
Sio, 7.40
ALO, 0.85
Fe,0, 0.28
LOL 43.70
Total  99.63
SO, <0.05
P,0; <0.02
Insol. 8.10

The relief in Gordon County is low, although large areas
are underlain by the Knox Group. Thus, as a result of

weathering, the Knox is covered by a mantle of cherty,
sandy clay to clayey sand residuum and outcrops are poor.
Prospect P-1 is slightly high in silica but could be used for
agricultural lime. However, due to the small size of the
deposit and the importance of the spring as a source of
water, it is not considered to be of economic significance.
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Figure 10. Map of Gordon County showing magnesium limestone and dolomite prospects and quarries.

Murray County

Murray County, in the northeastern portion of the study
area, has a population of 26,147 (1990 census) and has a
land area of 347 square miles. The county contains portions
of three districts of two physiographic provinces. These
districts are the Cherokee Upland and Cohutta Mountain
Districts of the Piedmont Province and the Great Valley
District of the Valley and Ridge Province.

The Piedmont portion of the county, which is underlain
by Precambrian slates, quartzites, and conglomerates, occu-
pies the eastern one-third of the county. The Valley and
Ridge portion occupies the western two-thirds of the county
and is underlain by Cambrian and Ordovician shales and
carbonates. The rock unit of interest for this study is the
Knox Group.

Prospects

There are four prospects in Murray County.
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P-1

McLemore and Hurst (1970) describe a prospect of
magnesium rich limestone within the Newala Limestone on
the property of D.O. Baxter. The Baxter property is
approximately 9.5 miles north of Chatsworth and west of
U.S. Highway 411. The carbonate was described as a gray,
fine- to medium-grained limestone with interbedded sug-
ary, medium-grained dolostones. McLemore and Hurst
estimated the available reserves at 300,000 tons. The analy-
sis of a composite sample collected by McLemore and Hurst
showed:

Oxide Wt. (%)
Ca0O 40.8
MgO 11.5
Si0, 1.6
ALO, 1.0
Fe,0, 05
Co, _44.6
Total  100.0
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Figure 11. Map of Murray County showing magnesium limestone and dolomite prospects.

Locality P-1 offers a reasonable tonnage as estimated by
McLemore and Hurst. Chemically, the material appears to
be suitable for aglime production, being high in total car-
bonates and low in insolubles. Reserves of this deposit are
estimated to be in excess of 300,000 tons.
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P-2
This prospect is a nine foot pinnacle exposure of light
brownish-gray, fractured, medium- to coarse-grained
dolostone, located approximately 3.9 miles northeast of
Beaverdale and about 0.15 miles north of the intersection of
Georgia Highways 225 and 2. A chemical analysis of a



composite sample of this carbonate is:

Oxide Wt. (%)
Ca0 31.00
MgO 20.30
Sio, 0.84
ALO, 0.33
Fe,0, 0.09
LOI 46.60
Total  99.16
SO, <0.05
P,0; <0.02
Insol. 091

P-2 is a pinnacle exposure and thus offers little in the
way of a large natural exposure suitable for a quarry. The
sample analysis from this site is interesting due to its
excellent purity: highin total carbonate and low ininsolubles.
If nothing else, this sample shows that there is a definite
possibility for the occurrence of high-magnesium deposits
within the area.

P-3
Site P-3 is located 0.9 mile north of Crandall and 0.05
mile west of U.S. Highway 411 and Georgia Highway 61. It
is a 30 foot exposure of Knox which forms an isolated knoll.
The material sampled is a light gray, very fine- to fine-
grained dolostone which analyzes:

Oxide Wt. (%)
CaO 31.40
MgO 17.90
SiO, 3.90
ALO, 0.78
Fe, 0, 0.29
LOI 44.60
Total  98.87
SO, <0.05
P,0; <0.02
Insol. 4.40

This site could provide a local source for aglime and
crushed stone, because it is very high in total carbonate and
moderately low in insolubles. Minimal reserves of this
deposit are estimated to be 100,000 tons.
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P-4
Site P-4 is from a three foot exposure of light gray,
medium-grained dolostone. It is located in Fairy Valley,
8.25 miles north of Chatsworth on the west side of U.S.
Highway 411 at the juncture of North Prong and Sumac
creeks. Analysis of a sample from this exposure yielded:

Oxide Wt. (%)
CaO 31.80
MgO 16.30
Sio, 6.40
AL, 1.10
Fe,0; 026
LOlL 43.30
Total  99.16
SO, <0.05
P,0; <0.02
Insol. 740

Analysis of a sample from this location shows that the
material is relatively high in magnesium but also high in
insolubles. Dueto the high insoluble content, this siteis not
considered further.

Paulding County

Most of Paulding County lies within the Piedmont
Province, with only a small area in the extreme northwest-
ern corner of the county containing sedimentary rocks. The
Knox Group crops out only as a residuum in Paulding
County and as a result, no outcrops suitable for sampling
and examination were found.

Polk County

Polk County is the southernmost county within the
Valley and Ridge Province of Georgia. The county has a
population of approximately 33,815 (1990 census) and
covers 312 square miles. With the exception of the southern
and eastern portions, which lie within the Piedmont Prov-
ince, Polk County lies within the Great Valley District of the
Appalachian Plateau Province.

Devonian, Mississippian, Ordovician, and Cambrian
age sedimentary rocks, which include limestones, sand-
stones, shales, and cherts, crop out within the county. The
sedimentary rocks specifically selected for sampling within
Polk County include the Knox Group (Cambro-Ordovician)
and the dolomitic phases of the Conasauga Group and
Chickamauga Group. Other rocks present within the Pied-
mont Province of Polk County include pelitic, metamorphic
rocks consisting of phyllites and quartzites.

Quarries and Prospects

There are four inactive quarries, one active quarry, and
seven prospects in Polk County.



Q-1

Analyses of portions of the Chickamauga Group [Knox
Group] within the quarry of Georgia Portland Cement and
Slate Company were reported by Maynard (1912). Maynard
noted approximately 100 feet of high magnesian limestone
within the quarry. The magnesium content of the beds
making up the 100 foot thickness were 13.48%, 12.94%,
and 7.54%.

McLemore and Hurst (1970) reexamined this prospect
and reported that it is currently located too close to an
actively used road for consideration for economic develop-
ment and that it contained too much magnesium for use in
portland cement. The quarry is located 4.0 miles northeast
of Rockmart, on the eastern side of Georgia Highway 101.
An analysis of the Newala Limestone present in this quarry
provided by McLemore and Hurst is as follows:

Oxide Wt. (%)
CaO 434
MgO 75
Si0, 3.0
ALO, 22
Fe,0, 11
Co, 428
Total  100.0

Q-2
Maynard (1912) reported that the upper 37 feet of the
quarry face of the Southern Lime Manufacturing Quarry,
approximately 0.5 mile east of Aragon Station, were highin
magnesium. These dark blue limestones are what is now
considered to be Newala. The limestones analyses of
Maynard (1912, sample numbers 49 and 51) are as follows:

Wt. (%)

Oxide #49 #51
CaO 4196 3546
MgO 1024 1474
Fe,0, 0.72 1.24
SO, 0.00 027
P,0; 0.01 0.02
Sio, 1.11 2.65
K,0 0.14 0.30
Na,0 0.20 0.20
Clay Bases 0.71 0.84
LOI 4491 _4428

Total  100.00 100.00

The probable site of this quarry was located and it appears
that it has limited reserves, but could be reopened.

o
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Figure 12. Map of Polk County showing magnesium limestone and dolomite prospects and quarries.
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Q-3

McLemore and Hurst (1970) reported that a section of
the Newala Limestone within the quarry formerly owned by
Southern States Portland Cement Company could pro-
duce large tonnages of high magnesium limestone and
dolomite. The Southern States Quarry site is located east of
Georgia Highway 101 and 1.5 miles north of Rockmart.
Chowns (personal communication, 1992) states that the old
quarry site is now partly flooded and also contains fly ash.
The analysis provided by McLemore and Hurst (1970) is as
follows:

Oxide Wt. (%)
Ca0 345
MgO 158
Si0, 30
ALO, 12
Fe,0, 12
X 442
Total  99.9
Q4

The Marble Hill area, located within the present city
limits of Rockmart, contained two quarries and attendant
kilns on the south side of the hill just south of the Southern
Railroad depot. These quarries were already abandoned at
the time of Maynard’s review of limestone properties.
Maynard described the quarry face as having in excess of
148 feet of magnesium-rich limestone. Analyses of the two
beds which comprise this upper 148 feet are reported by
Maynard (1912, samples 26 and 27) as follows:

Wt (%)

Oxide Bed6 Bedd
CaO 4464 4358
MgO 808 704
Fe,0, 090  0.64
SO, 000  0.00
P,0, 001 002
Si0, 097 147
K,0 020 020
Na,0 008  0.08
Clay bases 0.67 1.29
LOI 4445 _ 068

Total ~ 100.00 100.00

Furcron (1942) noted a 0.3 foot thick bed of magnesium
limestone at the Marble Hill Quarry. The chemical analysis
(Furcron, 1942) is:

Oxide Wt. (%)
Ca0 35.86
MgO 1526
Fe,O, 0.64
P,0; 0.00
Sio, 2.50
K,0 0.15
Na,0 0.07
Total ~ 100.00
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The quarry site could not be located during the current
study. This information is included for historical value.

Qa-1

The only active crushed limestone quarry in Polk County
is that of C.W. Mathews Construction Company. The
quarry which is in the Newala Limestone is located approxi-
mately one mile north of the city limits of Rockmart on the
west side of Georgia Highway 101. This quarry currently
produces only crushed limestone for aggregate. No chemi-
cal analyses are available.

P-1

Maynard (1912) reported high magnesium limestones
within the Chickamauga [Newala] limestone from three
hills (Morgan Hills) to the southwest of the town of Rockmart
and south of a road which parallels Euharlee Creek. He
noted an occurrence of 50 feet of limestone beginning at the
creek level and overlain by phyllite. Analyses of several
beds of the limestone revealed the following percentages
(Maynard, 1912, samples 26-29):

Wt. (%)
Oxide #26 #27 #28  #29
CaO 4464 4358 5156 3586
MgO 808 7.04 236 1526
Fe,0, 090 064 066 064
so, 000 000 000 000
PO, 001 002 001 000
sio, 097 147 124 250
KO 020 020 015 0I5
Na,0 008 008 015 007
Claybases 0.67 129 063 092
LOI 4445 _ 068 _4324 _44.60
Total 100.00 10000 100.00 100.00

Maynard's site could not be located during the current study
and is included for historical value.

pP-2
Maynard (1912) reported a 45 foot section of high
magnesian limestone of the Newala Limestone located
approximately 0.75 mile northeast of Red Ore. The analy-
ses are as follows:

Oxide Wt. (%)
CaO 4034 50.86
MgO 10.36 3.14
Fe,0, 1.00 0.16
X 0.00 0.00
P,0, 0.03 fr.
Sio, 2.84 1.15
K.,0 0.16 tr.
Na,0 0.08 tr.
Clay Bases 1.08 0.34
LOI 4413 _4435
Total  100.00 100.00

This site could not be located during the current study and
is included for historical value.



P-3 Oxide Wt. (%)
Maynard (1912) reported the presence of a high magne- CaO 28.72
sium, Chickamauga [Newala] limestone in excess of 100 MgO 18.98
feet in thickness on the Davitte Property which is located Fe,0, 0.68
about 0.75 mile south of the Bartow County line on the road SO, tr.
that goes north from Aragon into Bartow County. The P,0O; 0.02
thicknesses of the units A, B, and C are 60, 20, and 30 feet Sio, 4.12
respectively. Analyses of the magnesian rich limestones K,0 0.10
from Maynard (1912) are as follows: Na,0 0.13
Wt. (%) Clay Bases 1.40
Oxide A B C LOI _45.85
CaO 36.34 3.08 4052 Total ~ 100.00
MgO 1292 5.48 9.14
Fe,0, 0.88 048 0.72 The site described by Maynard could not be located during
SO, 0.00 0.00 0.00 the current study and is included for historical value.
PO, 002 001 0.01
sio, 430 577 388 ) . P-6
K,0 020 020 0.18 P-6 is approximately 1.65 miles west of Aragon on the
Nz,0 0.14 0.10 0.16 north side of Lowery Road. At this location, approximately
Clay Bases 0.82 147 0.69 0.65 mile west of the intersection of Lowery Road with
LOI 4438 4341 4470 Prospect Road (see Fig. 12), there is an 18 to 20 foot
Total 100.00 10000 100.00 exposure of medium gray, fine- to medium-grained, brecci-

The general area described by Maynard does not appear to
have been quarried. However, only 40 to 50 feet of carbon-
ate is currently exposed. This area appears to have signifi-
cant reserves and should be further explored through drill-

ing.

P-4
Maynard (1912) also noted the occurrence of magne-
sium rich Chickamauga Limestone [Newala?] at the inter-
section of Tanyard Branch and the road leading from Cedar-
town to Young’s Station. The analysis of this limestone is as
follows:

Oxide Wt. (%) revealed the following:
Ca0 42.30 Wt. (%)
MgO 7.60 Oxide brecciated unbrecciated
Fe,0, 0.78 Ca0 30.20 28.70
5 0.03 MgO 19.70 18.90
P05 001 Sio, 2.30 6.10
Si0, 4.99 ALO, 0.86 130
K,0 0.06 Fe,0, 0.28 034
Na,0 0.03 LOL 46.10 4370
Clay Bases 1.70 Total 99.44 99.04
LOI 4244
Total  100.00 SO, <0.05 <0.05
P,0; <0.02 <0.02
The site described by Maynard could not be located during Tnsol. 3.10 7.60

the current study and is included for historical value.

P-5
Maynard (1912) reported 12 feet of dolostone of the
Knox Dolomite [Group] located at Young’s Station on the
Central of Georgia Railway, approximately five miles
southeast of Cedartown (Fig. 12). The analysis of this blue
gray, fine-grained dolostone is as follows:
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ated, somewhat cherty dolostone containing veins of recrys-
tallized calcite and dolomite. The angular breccia fragments
within the dolostone vary in size from approximately 0.12
to 3 inches and are composed of limestone and dolostone
fragments. The chert present within the outcrop occurs as
thin discontinuous layers up to four inches in thickness.
Elsewhere along this east-west trending hillside, the
dolostone is unbrecciated. Laterally along the outcrop, the
dolostone is weathered to the typical orangish-brown to
brownish-orange cherty, sandy, silty residuum. Particle
size of the typical residuum varies from sand size to boulder
size. Several other exposures, similar to the one described
above, occur along this road for a distance of approximately
0.1 mile. Analysis of representative samples of this outcrop

Outcrop P-6, a brecciated zone within the Knox, is probably
of little economic value due to excessive overburden within
the immediate area, as revealed by field reconnaissance.

P-7
P-7 is located approximately 1.3 miles south of the
Floyd-Polk County line, along the east side of Georgia



Highway 100 (see Fig. 12). This outcrop of probable Knox
lies at the foot of a west facing hill with an abandoned
railway grade lying less than 0.1 mile to the west. The
outcrop consists of pinnacles, as large as S feet across, of
medium to coarsely crystalline, light gray dolostone in an
orangish-red, silty clay to clayey silt, cherty residuum
typical of the Knox.

" Within 0.5 mile of the above outcrop, the residuum of
the Knox overlying the fresh dolostone is as much as 35 feet
thick. A chemical analysis of a sample of the pinnacle
outcrop yields:

Oxide Wt. (%)
CaO 31.00
MgO 20.60
SiO, 2.00
ALO; 0.29
Fe,0, 0.29
LOI 45.80
Total  101.88
SO, <.05
P,0; <02
Insol. 1.90

Outcrop P-7 is limited in areal extent and is in a developed
area, limiting the possibility of economic development.

Walker County

‘Walker County has a population of 58,340 (1990) and
a land area of 446.4 square miles. Two physiographic
districts of the Valley and Ridge Province (Chickamauga
Valley and Armuchee Ridges) and one physiographic dis-
trict of the Appalachian Province (Lookout Mountain) are
present in Walker County. Rocks cropping out in Walker
County include carbonates, sandstones, shales, and cherts
ranging in age from Cambrian through Pennsylvanian.

Quarries and Prospects

There are 13 prospects and one inactive quarry within the
targetted units in Walker County. Although there are some
references to high magnesian limestones in Walker County
(e.g. McLemore and Hurst 1970, Table 41, samples 10-5,
10-2), these limestones are in general too thin to be of
economic consequence.
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Q-1
McLemore and Hurst (1970) noted a dolostone unit
within the Newala at the Burl Hall Quarry. This quarry is
located approximately 1.8 miles northeast of Kensington,
and 0.1 mile east of a paved road. According to McLemore
and Hurst, the Hall quarry was worked for only three years.
An analysis of a composite sample from this quarry yields:

Oxide Wt. (%)
Ca0 317
MgO 18.1
Si0, 43
ALO, 1.0
Fe,0, 0.3
446
Total  100.0

The chemistry of the material, as reported by McLemore
and Hurst, was high in magnesium and relatively low in
silica. Although no further information is available on this
old guarry site, it appears that the material could be used to
produce aglime and crushed stone if reserves are sufficient.

P-1
McLemore and Hurst (1970) reported that very large
tonnages could be produced from a magnesian limestone of
the Chickamauga Group on the property of Mr. H.R. Perry.
The property is located 0.2 miles east of McLemore Cove
Road, 2.5 miles southeast of Chickamauga. Chemical
analysis of a composite sample yields:

Oxide Wt. (%)
Ca0 38.7
MgO 84
Sio, 10.8
ALO, 1.8
Fe,0; 09
Co, 392
Total-  99.8

Site P-1, at the time of McLemore and Hurst’s study
(1970), contained large tonnages of limestone. This mate-
rial has a relatively low MgO and a relatively high SiO,
content. The best uses for this material are as aglime or
crushed stone.

P-2
Maynard (1912) reported a 100 foot thick section of
Mississippian (Bangor) magnesian limestone on the Brum
property, located along the north side of Pigeon Mountain.
A chemical apalysis of this limestone is as follows:

Oxide Wt. (%)
CaO 30.88
MgO 11.90
Fe,0; 2.72
Sio, 13.24
Clay Bases 2.88
LOI 3838
Total 100.00
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Figure 13. Map of Walker County showing magnesium limestone and dolomite prospects and quarries.

Maynard also noted that an upper 80 foot thick bed of
overlying limestone contained abundant chert which would
limit economic development of this deposit. It should be
noted that the location of this prospect is very general.

Site P-2 is relatively high in silica and the overburden
presentin the immediate area is in excess of 70 feet. Because
of the excessive overburden and the high silica content, this
site is of no current economic value.
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P-3

Maynard (1912) mentioned the occurrence of a light-
gray, fine-grained, “limestone” on the property of the South-
ernIron and Steel Company. The property is approximately
0.5 mile northwest of the community of High Point. The
material sampled by Maynard had 15.92% MgO, thus mak-
ing it a dolostone.

Site P-3, which was reported by Maynard (1912), is
quite high in magnesium but is of insignificant thickness




(1.4 feet). For this reason, this site is not considered to have
economic significance.

P-4
P-4 is a 20 foot exposure of medium to light gray, very
fine-grained dolostone. This exposure of the Knox Group
is located approximately 0.05 mile south of the intersection
of Straight Gut Road and Georgia Highway 136, on the east
side of Straight Gut Road. A sample taken at this locality
yielded the following results:

Oxide Wt. (%)
CaO 28.50
MgO 18.20
Si0, 9.00
AL O, 1.20
Fe, O, 0.31
LOI 42.10
Total  99.31
SO, <0.05
P,0; <0.02
Insol. 16.00

Site P-4 has limited economic value due to alack of reserves
and its relatively high silica content.

P-5

P-5 represents a 10 foot thick section of light gray to
light brownish-gray, laminated, cherty, very fine-grained
dolostone which crops out as a pinnacle exposure. The
outcrop is located at the crest of Peavine Ridge on the east
side of U.S. Highway 27 and Georgia Highway 1, 1.35 miles
south of the intersection of U.S. Highway 27 and Georgia
Highway 136 southeast of Lafayette. The section of Knox
Group represented by the sample is overlain by approxi-
mately 25 feet of typical cherty Knox residuum. An analysis
of this sample reveals the following:

Oxide Wt. (%)
CaO 31.00
MgO 20.30
SiO, 1.90
ALO, 0.53
Fe,0, 0.33
LO1 45.70
Total  99.83
SO, <0.05
P,O; <0.07
Insol. 2.20

Site P-5 is a pinnacle exposure along Peavine Ridge.
Although its chemistry appears to be good, being very high
in magnesium and low in silica, the lack of exposure and the
presence of significant thicknesses of overburden make this
site of little economic interest. However, it is possible that
more favorable deposits of similar chemical purity could be
located elsewhere along Peavine Ridge.
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P-6
P-6isaseven footsection of light gray, fine- to medium-
grained limestone of the Knox Group exposed on the north
side of Stanfield Branch at the intersection of Stanfield
Branch and an unnamed light duty road off Warthen Road,
approximately 1.5 miles northeast of Lafayette. Ananalysis
of the sample is as follows:

Oxide Wt (%)
Ca0 51.00
MgO 3.10
Sio, 1.50
ALO, 0.26
Fe,0, 0.10
LOI 43.50
Total  99.46
SO, <0.05
P,0; <0.02
Insol. 1.80

This prospect is too thin and the overburden is excessively
thick (60 feet) for it to be of economic interest.

P-7
P-7 is from a pinnacle exposure of very fine-grained,
medium gray Knox dolostone in a residuum of chert-rich,
orange-red, clayey sand to sandy clay, located approxi-
mately 1.0 mile north of Rock Spring on the western flank
of Boynton Ridge. A chemical analysis of this carbonate
yields:

Oxide Wt. (%)
CaO 45.70
MgO 590
Sio, 5.20
ALO, 098
Fe,0, 028
,05 0.02
LOI 41.80
Total  99.88
SO, <0.05
Insol. 16.10

This site is of little economic value due to the nature of its
limited reserves and the low magnesium content.



P-8
P-8 is a 10 foot thick section of light gray, fine-grained,
nodular (chert) dolostone of the Knox Group. It is located
approximately 0.2 mile south of the community of Oakton
along the east side of the Central of Georgia Railroad. This
outcrop is overlain by 10 to 15 feet of residuum. The
analysis of this sample is as follows:

Oxide Wt. (%)
Ca0 30.70
MgO 20.50
SiO, 2.00
Al O, 0.52
Fe, O, 0.12
LOI 45.90
Total  99.74
SO, <0.05
P,0; <0.02
Insol. 2.10
P-9

P-9 is a 20 foot section of limestone exposed in a road
cut on the north side of an unnamed light-duty road leading
from Ridgeway Road (Ridgeway Church area) to Chattooga
Creek. This outcrop is overlain by several tens of feet of
Knox residuum. An analysis of this limestone yields:

Oxide Wt. (%)
Ca0 51.10
MgO 3.70
Sio, 1.30
ALO; 0.15
Fe,O; 0.13
.05 0.03
LOI 43.70
Total  100.11
S0, <0.05
Insol. 1.20

This site is a 20 foot exposure of limestone. The
magnesium content is low and the overburden is several tens
of feet thick, thereby severely limiting the economic poten-
tial for this site.
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P-10

P-10 is from a steeply dipping 150 foot section of
interlayered fine- to very fine-grained dolomites and lime-
stones of the Knox. The section is located on the western
side of Missionary Ridge at Phillips Spring, approximately
1.5 miles south of the community of High Point. The lower
half of the section is predominantly dolomitic whereas the
upper half of the section is predominantly calcitic. Chert
occurs throughout the section as nodules and beds up to one
foot in thickness. An analysis of samples from this section
is:

Wt. (%)

Oxide Lower Upper
Ca0 5000  33.50
MgO 086 17.30
Sio, 7.60 4.30
ALO, 110 0.36
Fe,0, 020 012
LOI 39.80 _4470

Total 99.56 100.28
S0, <0.05 <005
P,0Oq4 <0.02 <0.02
Insol. 8.70 4.10

The upper half of this exposure is low in magnesium,
whereas the lower portion of the section is relatively high.
The presence of nodules and beds of chert as much as one
foot in thickness may limit the economic potential of this
prospect. The minimum reserves of this deposit are in
excess of 80,000 tons.

P-11

P-11 is a small former dolostone quarry located 0.5 mile
due west of the intersection of Georgia Highway 2 and U.S.
Highway 27 & Georgia Highway 1, just within the city
limits of Fort Oglethorpe. Atthe present time the quarry site
is overgrown and exposures are scarce. There is in excess
of 20 feet of overburden in the immediate vicinity of the
quarry. A chemical analysis of a sample from the floor of
the quarry gives the following results:

Oxide Wt. (%)
CaO 32.80
MgO 18.10
Sio, 3.00
AlLO, 039
Fe,0, 0.12
LOL 45.50
Total 99.91
SO, <0.05
P,0; <0.02
Insol. 3.10

The quarry is currently within a residential area and is not
considered further.



P-12

P-12 represents a 25 foot exposure of scattered outcrops
of Knox Dolomite. The dolostone is very fine- to medium
grained, medium bedded, light gray, and contains chert beds
as thick as 10 inches. The site is located on the boundary of
Chickamauga National Military Park, at the intersection of
McFarland Avenue and White Row. The composite sample
collected analyzes:

Oxide Wt. (%)
Ca0 37.80
MgO 12.20
Si0, 6.00
Al O, 044
Fe, 0, 0.11
LOI 43.10
Total  99.65
PO, <0.02
SO, <0.05
Insol. 6.10

Because this site_is on the border of the Chickamauga
National Battlefield it is not considered further.

P-13
P-13 is a fifteen to twenty foot thick exposure of light
gray, cherty, very fine- to fine-grained, dolostone of the
Knox Group. Some chert beds are as much as 10 inches
thick. The outcrop is located 0.7 mile southeast of Cenchat
on the Cenchat-Wallaceville Road. An analysis of this
dolostone is as follows:

Oxide Wt. (%)
Ca0O 30.60
MgO 16.90
Si0, 7.50
Al O, 0.95
Fe,0, 0.16
LOI 43.00
Total  99.11
S0, <0.05
P,0; <0.02
Insol. 8.00

The overburden thickness within the immediate area prob-
ably precludes any further consideration.

Whitfield County

Whitfield County has a population of 72,462 (1990
census) and has a land area in excess of 290 square miles.
Located in the northeastern portion of the study area, it
contains portions of two districts of the Valley and Ridge
Province. The western one-third of Whitfield County is
occupied by the Armuchee Ridges District, while the east-
ern two-thirds of the county is occupied by the Great Valley
District. Rock ranging in age from Cambro-Ordovician to
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Mississippian crop out in Whitfield County. The specific
rock units of most economic interest are the Knox Group
and the dolomitic facies of the Conasauga Group. The Knox
typically crops out as cherty residuum, Therefore, there are
relatively few samples from the Knox.

Quarries and Prospects

There are four inactive quarries, one active quarry, and five
prospects in Whitfield County.

Q-1

Maynard (1912) described an abandoned quarry in the
Conasauga, on the west side of Cedar Ridge to the south of
U.S. Highway 76. The limestone as described was bluish-
gray, thinly to heavily bedded, and somewhat cherty.
Maynard noted a vertical thickness of 110 feet. He also
noted that two openings had been made in the hillside and
that some agricultural lime had been produced from the site.
An analysis of the limestone revealed the following
(Maynard, 1912):

Oxide Wt. (%)
CaO 44.06
MgO 5.40
Fe,0, 0.70
SO, 0.01
P,0; tr.
Sio, | 6.40
Clay bases 2.89
LOI 40.54
Total  100.00

The deposit represented by Q-1 could not be located for
areevaluation. The locality is probably within a residential
area.

Qa-1
The only active limestone quarry in Whitfield County is
Vulcan Materials, located 4.25 miles northeast of Daiton
and2.25 miles east of Georgia Highway 71 in the Conasauga
Group. The quarry produces aggregate and aglime. No
chemical analyses are available.
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]

Figure 14. Map of Whitfield County showing magnesium limestone and dolomite prospects and quarries.
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P-1

Maynard (1912) described in excess of 34 feet of shaly,
heavy bedded, dark blue to black limestone [Conasauga] on
the property of I.S. Duckett, 4.0 miles east of Dalton on the
east side of Coahulla Creek. The section is located on the
south side of the Dalton-Spring Place Road and extends for
ahorizontal distance of 360 feet. Ananalysis of acomposite
sample showed:

Oxide Wt. (%)
CaO 38.78
MgO 9.40
Fe,0, 146
SO, <0.02
P,0; <0.05
Sio, 6.02
Clay bases 2.78
LOI 41.51
Total ~ 99.95

The deposit represented by P-1 is relatively high in
insolubles. It is probably best suited for use as a crushed
stone, however, it could be used as a source of aglime. The
location of this deposit is in question and is not considered
further.

P-2
This site is a pinnacle exposure of gray, very fine-
grained dolostone in a hillside of residuum typical of the
Knox Group. This location is approximately 0.05 mile east
of site P-3. A chemical analysis of a sample from P-2 is as
follows:

Oxide Wt. (%)
CaO 30.70
MgO 20.30
Sio, 1.70
Al O, 0.39
Fe,0, 0.12
LOI 46.30
Total ~ 99.31
SO, <0.05
P,0; <0.02
Insol. 1.80

The sample from this site is relatively low in insolubles
and the magnesium content is relatively high. However, the
sample is from a pinnacle exposure and overburden within
the immediate area would prevent economic development.
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P-3
P-3 is located in a road cut through Clay Ridge, along
Stone Branch near an old mill site. The material sampled is
a very light to light gray, fine-grained dolostone. P-3 is
approximately 1.0 mile south of the intersection of Georgia
Highway 2 and Georgia Highway 201, and 0.6 mile east
along alightduty road. An analysis of this sample revealed:

Oxide Wt. (%)
Ca0 30.90
MgO 19.90
Sio, 3.00
ALO, 0.53
Fe,0, 0.14
LOI 4570
Total  100.17
SO, <0.05
PO, <0.02
Insol. 3.40

This sample is relatively high in magnesium content and
relatively low in insolubles, however, the same restrictions
to economic development apply to this locality as to locality
P-2.

P-4,P-5,Q-2,Q-3,Q-4

Five sites (P-4, P-5, Q-2, Q-3, Q-4) are from Cedar
Ridge, a north-south trending ridge which is bisected by
U.S. Highway 76 and Georgia Highway 52, located just
west of the Connasauga River in extreme eastern Whitfield
County. P-4 is from the Knox Group whereas the remainder
are possibly from the Conasauga Group.

From the evaluation of the samples representing the
general site of Cedar Ridge, only the sub-site P-5 appears to
have sufficient reserves to be considered further, and the
presence of a power line on the ridge may preclude eco-
nomic development.

P-4
P-4 is located near the southern extremity of Cedar
Ridge approximately 0.05 mile east of Coahulla Creek.
This outcrop consists of a two to three foot thick exposure
of medium gray, fine- to medium-grained dolostone which
is exposed as a pinnacle in typical Knox residuum. A
chemical analysis gives the following:

Oxide Wt. (%)
Ca0 26.80
MgO 17.40
Sio, 10.60
ALO, 2.50
Fe,0, 0.64
LOI 40.60
Total 98.54
SO, <0.05
P,O; <0.02
Insol. 14.00



The high silica content and the overburden present in the
area of site P-4 probably preclude its economic develop-
ment.

Q-2

Q-2 is from an abandoned quarry located on the eastern
side of the third knob of Cedar Ridge north of Georgia
Highway 52 and U.S. Highway 76. The sample collected at
this site represents a composite sample of approximately 30
feet of medium gray, very fine- to medium grained, blocky,
medium bedded, cherty dolomitic limestone. Very few
chert nodules or beds were noted in the outcrop, although
the chemical analysis shows a high percentage of silica. The
chemical analysis of a sample from Q-2 is:

Oxide Wt. (%)
Ca0 17.70
MgO 930
Si0, 46.90
ALO, 045
Fe,0, 093
LOI 2420
Total  99.48
SO, <0.05
P,0, <0.02
Insol. 47.50

The high silica content of the sample representing site Q-2
would allow it to be used only for road metal.

P-5
This location has a 100 foot exposure of light to medium
gray, fine- to medium-grained limestone with bedding av-
eraging five feet in thickness. A chemical analysis of a
sample from this locality is as follows:

Oxide Wt. (%)
Ca0 43.60
MgO 9.30
Sio, 1.70
AL O, 0.41
Fe,0, 0.21
LOI _44.90
Total  100.12
SO, <0.05
P,O; <0.02
Insol. 1.80

P-5 represents a 100 foot exposure of limestone. Re-
serves are estimated to be in excess of 480,000 tons. This
site probably could be opened as a source of aglime.
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Q-3
Q-3 is from a shallow quarry pit. The quarry wall from
which the sample was taken is approximately eight feet in
height. The material sampled was a dark gray, fine-grained
limestone. The analysis is as follows:

Oxide Wt. (%)
CaO 49.80
MgO 1.20
Sio, 6.10
ALO, 1.40
Fe,0, 0.31
LOI 40.30
Total  99.11
SO, <0.05
P,0; <0.02
Insol. 7.80

Site Q-3 is not considered to be economically feasible due
to its low magnesium content and limited reserves.

Q-4
This sample is from an inactive quarry 0.15 mile south
of Ketcham Cave along the west side of Harmony Church
Road. Atthis location there is a 25 to 30 foot high exposure
of medium to dark gray, fine- to very fine grained magne-
sian limestone containing some laminar bedding. The analy-
sis of the material is as follows:

Oxide Wt. (%)
CaO 45.00
MgO 420
Sio, 7.40
ALO, 1.90
Fe,0, 0.58
LOI 39.60
Total  98.68
SO, <0.05
P,0; <0.02
Insol. 10.00

Site Q-4 is not considered further due to its relatively high
silica and low magnesium content.

SUMMARY

The following sites appear to have promise as sources of
high-magnesian limestone and or dolostone. They are as
follows:

Bartow County: Q-5, P-5

Catoosa County: Q-3, Q-4, P-1, P-4, P-5

Chatooga County: Q-1, P-4

Floyd County: P-7

Murray County: P-1

Whitfield County: P-5
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APPENDIX A

WRITTEN LITHOLOGIC DESCRIPTION OF CORE FROM GGS # 3636

Note: The Munsell Color Chart was used for the color determination. The grain size classification used is that of R.G.
Swanson (in Sample Examination Manual, published by AAPG). The abbreviations are as follows:

fl.: 62-88 microns

fU: 88-125 microns

Fl: 125-177 microns

F: 177-250 microns

Ml: 250-350 microns

Mu: 350-500 microns

crsL: 500-710 microns

In general, the Knox core GGS # 3636 consists of a light gray, laminated, fractured, styolitic, very fine- to fine-grained
dolostone containing occasional chert beds as much as 3 feet thick.

The core contains two mineralized zones, both of which are associated with highly fractured to brecciated chert zones.
The two mineralized zones occur at 225 feet and 274 feet. The upper mineralized zone at 225 feet contains barite (major),
galena, sphalerite, pyrite, and fluorite. The lower mineralized zone at 274 feet contains fluorite with minor pyrite. Pyrite
is also associated with fracture surfaces at various intervals within the core.

Overall, the dolostone is very high in magnesium, and moderately to occasionally highin SiO,. Stone from this prospect
should (assuming the chert zones are avoided) provide a good source for high quality aglime and/or crushed stone. From
field observations, the reserves appear to be sufficient for a quarry operation.

45



Depth in feet

40.0
41.25

44.17
46.25
47.25
49.5

51.75

57.33

69.5
70.75
71.0
73.75
71.0
79.0

89.0

98.3

109.0
110.0

117.5
121.0

128.0
130.5

31.0

40.0

41.25
44,17

46.25
47.25

51.75
57.33

69.5

70.75
71.0
73.75
71.0
79.0
89.0

GGS #3636
Elevation 738 feet
Location: 34°58'00" Longitude

85°06'55" Latitude

Description

Residuum: cherty, sandy, clayey.

Dolostone, N-4, fU to Fl, laminated to mottled (burrowed?) vuggy, styolitic.
Dolostone: as above.

Chert: N-8, fractured, (green in color at 21.0).

Dolostone: N-7, Fl to Fu, thin bedded to laminated, styolitic, contains occasional chert
nodules.

Dolostone: N-5, fL to fU, thin bedded, contains occasional chert nodule.
Dolostone: N-7, fL to fU, thin to laminated, styolitic, contains an unidentified green
mineral along some styolites.

Dolostone: N-6.5, fL to fU, cherty (nodular).

Dolostone: N-7, fL to fU, thin bedded to laminated cherty (nodular), laminated and
burrowed in the upper 0.75 foot.

Dolostone: N-6, Fl to Fu, laminated to thin bedded, the upper 0.2 feet of this unit is ml
to mu and is sucrosic.

Dolostone: N-6, Fu to M, laminated to mottled (burrowed?), fractured.

Dolostone: N-4 to N-5, Fu to Ml, thin bedded to laminated, fractured, contains large
(2 in) chert fragment at 43.5 feet.

Dolostone: N-7 to N-9, Fu to M], intraclastic zone, styolitic.

Chert: N-7 to N-9, fractured.

Chert: N-6 to N-8, fractured, contains pelletoid zone at 47.8 feet.

Dolostone: N-8 to N-9, Ml to Mu, cherty, calcitic.

Dolostone: N-9 with streaks of N-7, fL to Fu, laminated to disrupted thin bedding,
contains high angle fractures.

Dolostone: N-5 to N-6, fL to Fu, laminated to disrupted laminated bedding, styolitic,
burrowed in the upper 3 feet, high angle fracturing is present, shaly partings are present
in the lower 0.5 foot.

Dolostone: N-5, Fl, pelletoidal, and shale clasts, styolitic.

Dolostone: N-6 to N-7, fL. to fU, thin bedded.

Dolostone: N-6, Fl, thin bedded to laminated.

Dolostone: N-4 to N-5, Fl, styolitic, porous.

Dolostone: N-4, Fl, laminated to thin bedded, styolitic, somewhat fractured.
Dolostone: N-4, fU to Fl, thin bedded to laminated, disrupted from 88.5 feet), cherty
(nodular), styolitic.

Dolostone: N-5 to N-6, fL to Fu, laminated (ripple marks?), high angle fracturing,
vuggy.

Dolostone: N-5 to N-6, fL to Fu, laminated to thin bedded, styolitic, contains chert
patches and nodules (up to 3/4 in ); contains rounded clasts of white chert (93.0-93.8).
Dolostone: N-4 to N-5, Fl to Fu, laminated (disrupted), contains clasts, and high angle
fracturing.

As above, with more chert.

Dolostone: N-5, fL, thin bedded to laminated,styolitic, high angle fracturing present.
Dolostone: N-6 to N-8, fL, burrowed, laminated, with some laminae disrupted.
Dolostone, N-6 to N-8,fL thin bedded to laminated, styolitic, very porous at 117.0,
some burrowing present at 115.0 feet.

Dolostone: N-4 to N-5, Fl, thin bedded to laminated, (bioturbated zone from 118-120).
Dolostone: N-7, Fl to Fu, thin bedded styolitic, cherty, fine - grained pyrite is present
along high angle fractures from 122-122.75 feet.

Dolostone: N-7, fu to fl, thin bedded to laminated, cherty.

Dolostone: N-5 to N-6, fU to fL thin bedded to laminated (some disrupted), contains
high angle fractures, styolitic.
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Depth in feet
From
137.0
140.0
147.0
149.0

157.0

164.0

165.3
167.0

176.0

178.5
179.0

226.5
231.16
2343
235.16
239.0

245.0
245.8

248.7
253.0

259.0
261.0
263.0
268.75

140.0
147.0
149.0
157.0

164.0

Description

Dolostone: N-6, fU to Fl, laminated (disrupted), contains occasional chert nodule.
Dolostone: fU to Fl, laminated, contains calcite filled high angle fractures.
Dolostone: N-4 to N-5, fL, laminated (some disturbed), contains small chert nodules,
also contains high angle fractures.

Dolostone: N-4 to N-5, fL, laminated (some disturbed), styolitic, some pelletoidal
layering (156-157 feet).

Dolostone: N-4 to N-7, fU to Fl, contains occasional chert nodules, very fractured,
vuggy, occasional pink dolomite filled vugs, contains fine-grained pyrite and hema
tite? at 163.7 feet.

Dolostone: N-5 to N-7, F, chaotic bedded (almost paisley design), laminated (appears
to be replacement of anhydrite.

Dolostone: N-5,Fu to Fl, laminated (wavy) to disrupted laminar bedding.
Dolostone: N-5 to N-6, fU to Fl, thin bedded to laminated, contains occasional chert

‘nodules.

Dolostone: N-5 to N-7, fu to fl, mottled bedding (possibly due to burrowing)
Dolostone: N-4 to N-5, fl, cherty, styolitic, fractured.

Dolostone: N-4 to N-5, fu to fl, laminated, styolitic, contains a pelletoidal zone (181-
183.75), nodular chert is present in the lower 15 inches of the core.

Dolostone: N-4 to N-7, fl to fu, laminated (disturbed), styolitic.

Dolostone: N-6 to N-7, f1 to fu, laminated to thin bedded.

Dolostone: N-3 to N-4, fU to Fl thin bedded to laminated, cherty, contains high angle
fractures, styolitic.

Dolostone: N-5 to N-7, fu to fl, mottled texture present.

Dolostone: N-7, fU to Fl, thin bedded to laminated, styolitic, becomes darker (to N-
3) towards the bottom of this section.

Dolostone: N-4 to N-6, fu, mottled to disrupted laminae.

Dolostone: N-6, fU, thin bedded, mottled texture, (especially 211.5-212.5).
Dolostone: N-6, fl to fu, thin bedded to disrupted laminae, styolitic, chert rip ups are
present (217-217.25 feet).

Dolostone: N-6 to N-7, fL. to fU, thin bedded to laminated, contains occasional small
chert lenses.

Dolostone: N-5 to N-7, Fl, thin bedded, with chert predominant in the lower 2 feet,
mineralized zone is present from 226.3 to 226.5 feet. The mineralized zone consists
of a 2 inch thick zone of brecciated chert containing, barite (major), galena (cubes up
to 0.25 in.) fluorite (purple), sphalerite, and very minor pyrite.

Dolostone: N-9, fl, interbedded with chert (chert predominates in the upper foot),
contains minor amounts of sphalerite (227.0).

Dolostone: N-5 to N-9, fl to fu, mottled texture, vuggy, (vugs contain dolomite and
calcite).

Dolostone: N-4 to N-5, {1 to fu, contain 0.25 in. layers with carbonaceous seams
(appearsto be a replacement of anhydrite).

Dolostone: N-5 to N-6, fu to mu, irregularly bedded to pelletoidal, contains white
powdery mineral between grains.

Dolostone: N-5 to N-7, fl to fu, irregularly bedded to mottled (burrowed ?), styolitic,
244.5 to 244.75 is wavy bedded to laminated.

As above with carbonaceous seams.

Dolostone: N-7, fu to fl, thin indistinct bedding accented by darker seams of dolomite,
styolitic.

Dolostone: N-5 to N-6, fu to fl, thinly bedded (disrupted), to mottled, styolitic.
Dolostone: N-3 to N-6, fu to fl, thin bedded (disrupted), styolitic, contains pinch and
swell structures.

As above.

Dolostone: N-5 to N-6, fu to fl, thin bedded to mottled, styolitic.

As above.

Dolostone : fu to fl, N-5 to N-6, thin bedded, contains flaser bedding.
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Depth in feet
From
269.0
271.5
275.16
279.75

284.75
286.5

293.0
308.5
311.5

312.16
313.0

271.5
275.16

279.75

284,75

286.5
293.0

308.5
311.5
312.16

313.0
331.0

Description

Dolostone: N-4 to N-5, fu, thin bedded (disrupted), contains occasional chert nodules.
Dolostone: N-7 to N-8, brecciated (clasts up to 1.5 in), vuggy, contains fluorite up to
0.25 in.

Dolostone: N-6 to N-7, fl to fu, laminated to thin bedded, contains occasional chert
nodules (up to 0.5 in.), contains high angle fractures, styolitic.

Dolostone: N-5 to N-7, fu to ml, porous to vuggy, somewhat fractured, contains pinch
and swell structures.

Chert: medium bluish-gray 5B 5/1, contains high angle fracturing.

Dolostone: N-4 to N-6, fu to fl, thin bedded, contains chert nodules, vugs present are
filled with calcite and dolomite.

Dolostone: N-6 to N-8, fu to fl, thin bedded, to laminated, contains occasional chert
nodules.

Dolostone: N-6 to N-7, fu to fl, bedding has mottled appearance, styolitic, fine-grained
pyrite is present at 309.0 feet.

Chert: blue-gray, highly fractured.

Dolostone: N-5 to N-7, fl, thin bedded, styolitic.

Dolostone: N-5 to N-7, fl, thin bedded (disrupted), contains fine-grained pyrite at
320.0 feet, vuggy (vugs filled with calcite and dolomite).
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APPENDIX B

AN X-RAY STUDY OF SELECTED CARBONATES AND DOLOSTONES

Methods for the semi-quantitative interpretation of relative mineral abundances for both clay and carbonate minerals
have been utilized since the early 1950’s. The method of Griffin (1971) was used in this current study to estimate the
calcite-dolomite ratios.

The reasons for undertaking this comparative study are: 1) the relative low cost of the procedure (assuming an X-ray
diffractometer is already owned), 2) the small amount of time required for sample preparation (approximately five to ten
minutes per sample) and 3) the relative speed of sample analysis (approximately fifteen minutes). The results of
geochemical analyses of samples from this study were compared to those obtained by X-ray diffraction methods.

PROCEDURE

A split of each sample was crushed in a Spex 8510 shatterbox to -325 mesh. The resulting powder was loaded into a
side powder pack mount similar to that described by Bystron-Asklund (1966). This method minimizes preferential
orientation of the grains (a requirement for quantitative or semiquantitative work). The sample holder consists of a well
inafiberglass blank. A glass slide is used to contain the powder until the well is filled. The powder is loaded into the holder
and gently tapped on a firm surface until a smooth sample surface is achieved. The sample holder is then turned so that
the sample surface faces upward, and the constraining glass slide is removed. Care is taken to minimize any horizontal
motion when removing the glass slide. The sample is then placed in the sample chamber of the diffractometer and is X-
rayed.

From the resulting X-ray diffractogram, the heights above background level of the 2.89 A (30.94°2 6) peak of dolomite
and the 3.03 A (29.47°2 6) peak of calcite were measured. The height of the dolomite peak was then divided by the height
of the calcite peak and the calcite/dolomite ratio read directly from a graph from Griffin (1971). The graph from Griffin
(1971), assumes a pure calcite-dolomite mixture. However, since the majority of the samples are very pure carbonates with
no mineral peaks interfering with either of the major peaks for dolomite or calcite, this method should be applicable.

The results are shown in figure B-1. As can be seen from figure B-1, the relationship is approximately linear. The
clustering of data points at the 6% and the 92% positions along the X-axis is due to the fact that these values represent the
maximum and minimum values of Griffin’s (1971) curve (this curve is based on the assumption of pure end members of
calcite and dolomite). It is obvious that there are variances between the values determined by chemical analysis and those
derived via X-ray diffraction. It appeared when reviewing the data in spread sheet form that the percentages derived from
X-ray diffraction data were approximately equal to or slightly higher than those determined by chemical means. Figure
B-2 shows that SiO,, by far, constitutes the vast majority of the insoluble component with the exception of one sample
which is located at approximately the 43% position on the Y-axis. It is believed that this sample is argillaceous, thus
accounting for the amount of insolubles being significantly higher than the % SiO, value. In order to determine the
relationship of the amount of insoluble material to the calcite/dolomite ratios as determined by geochemical and X-ray
diffraction means, the graph presented as figure B-3 was generated. Figure B-3 shows that differences between the values
derived from X-ray diffraction data and those determined by chemical analysis are relatively slight or of equal variance.

CONCLUSIONS
The X-ray diffraction method of using peak heights to determine relative abundance of calcite and dolomite can be used

to determine percent dolomite and percent calcite with reasonable reliability for samples when coupled with insoluble
analysis.
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Figure B-1. X-Y plot showing percent dolomite by chemical analysis versus percent dolomite by X-ray diffraction.
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Figure B-2. X-Y plot showing percent insoluble residue versus percent quartz by chemistry.
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For convenience in selecting our reports from your bookshelves, they are
color-keyed across the spine by subject as follows:

Red Valley and Ridge mapping and structural geology
Dk. Purple Piedmont and Blue Ridge mapping and structural geology
Maroon Coastal Plain mapping and stratigraphy
Lt. Green Paleontology
Lt. Blue Coastal Zone studies
Dk. Green Geochemical and geophysical studies
Dk. Blue Hydrology
Olive Economic geology
Mining directory
Yellow Environmental studies
Engineering studies
Dk. Orange Bibliographies and lists of publications
Brown Petroleum and natural gas
Black Field trip guidebooks
Dk. Brown Collections of papers

Colors have been selected at random, and will be augmented as new subjects are published.
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