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'ABSTRACT
iléand;£nd.iookout Mountains are underlain Sy Pennsylvanian age coal-
bearing rocks which crop out albﬁg, around, and on these mountains and
‘which have been mined'fér more than 100 years. These coal deposits have .
been known for a long fime to be of superior quality; however, little
_significant data have been gathered in a systematic manner and on a
broad, regional scale. Beginning in 1977, efforts were initiated to
éystematiéally collect ahd to analyze coal samples from the more than 10
coal beds that underlie Sand and Lookout Mountains, to evaluate their
quality. These efforts provided 47 coal samples which were analyzed for
ultiﬁate‘énd proximate vaiues, calorific value, forms-of-sulfur, ash-
fusion fémperatufes; free-sWeiling index, and more than 60 majbr—,
minor-, and trace-eiemeﬁt cﬁﬁcentrations. These samples were collected
from both Sand and Lookouf Mountains and from coal beds No. 1, 2, 3, 4,
5, 54, 6, 8, 9, 94, and 10.
—“~"“~f‘““_““_““”Analyticél‘re§hlfs'ffaﬁwfhéSéﬂééﬁblés.fevéél<;he folldﬁing -
conclusions concerning the quality of coal resources on Sand and Lookout
Mountains. The rank of Sand and Lookout Mountains coal ranges from low~
to medium-volatile bituminous. Most of the coal samples have less than
one percent total sulfur and have very low pyritic and organic sulfur
contents. The ash content is low with a geometric mean value of about
eight percent. The calorific value for all samples has a mean value of
just above 13,000 Btu per pound with some samples having values above
15,000 Btu per pouﬁd. The low-volatile and low-ash contents along with
high free-swelling indicéé, for some samples, show the coal to be a high

quality metallurgical or metallurgical-blend coal.



The overall geometric mean values for major lithophil oxides such
as 8i09 and A1203 do not differ very much in concentration when
compared to coal samples from other parts of the Appalachlan basin.
In some 1nd1v1dua1 coal beds, the concentration of CaO, Naj0, P05,
MgO,.snd chlorine show wide differences from the overall éeometric
meao for all the Sand and Lookout Mountains samples.

The geometric mean concentrations of minor- and trace-lithophil
elements do not display large differences when compared to eastern
" United States bituminous coal samples.

| Overall, trace chalcophil elements such as silver, arsenic,
cobalt; mercury, selenium, and zinc display concentrations that are
very siﬁilar to other eastern United States bituminous coal samples.
However, antimony concentration in the Sand and Lookout Mountains
samples is unﬁsually higher than many other comparable bituminous
eosiJsamples; and coal beds No; 2, 8, 9A, and 10 contajn higher than
normal concentrations of arsenic, antimony? cadmium, mercury,‘lead,
selenium, and zinc.

The depositional enviromments for the Sand and Lookout Mountains
,ooalebearing rock orobably were similar to those described by Milici
aod varlous other workers and llkely ranged from barrier-bar

complexes to f1uv1al and alluvial systems.

INTRODUCTION
;ﬁith the incressed interest in coal during the 1970's came a
renereo rnterest in mining Georgia coal, and strip mining operations
were beéun agsin on Lookout and Sand ﬁountains (fig. 1). The
coal-bearing rocks of Georgia underlie a small area compared with

other states; however, the quality of many of the coal beds makes the



EXPLANATION

1. 1GA 17. 17GA 33. 33GA-
2. 2G6A 18. 18GA 34. 34GA
3. 36A 19. 19GA 35. 35GA
4. 4GA 20. 20GA 36. 36GA
5. 5GA 21. 21GA 37. 87GA
6. 6GA 22, 226A 38. 38GA
7. 7GA 23. 234GA 39. 30GA
8. 8GA 24. 24GA 40. 1ALA
9. 8GA 25. 25GA 41, 2ALA
10. 10GA 26. 268GA 42. 3ALA
11. 11GA 27, 27GA 43. 4ALA
12. 12GA 28. 28GA 44, SALA
13. 13GA 25. 29GA 45. BALA
14. 14GA 30. 30GA 46. TALA
15. 15GA 31. 31GA 47. 8ALA
16. 16GA 32. 32GA

SAMPLES COLLECTED BY CRAWFORD-USGS

48. BM1-1 §3. BM7-6 58. BM18-11

4%. BM1-2 54. BM8-7 §9. BM-GP1-12
50. BM2-3 55. BMS-8 60. BM-GP5-18
51. BMS5-4 56. BM17-9 €61. BM-GPéE-14
52. BMé-5 §7. 8M18-10 62. BM-GPE-1§

CORE SAMPLE ANALYSES

BUREAU OF MINES PROJECT 817
BM (Hote Number)-(Sample Number) EX. BME&-5

Figure 1.

63. J-H209 70. J~B42731 77, J-B43047
64. J-H212 71. J-B42734 78, J-B43048
65. J-H213 72. J-B42736 79. J-B43048
66. J-H214 73. J-B42736 80. J-B43050
€7. J-H216 74. J4-B42737 81. J-B43082
° s 10 MILES 68. J-B42726 75. J-B42853

689. J-B42730 76, J-B42854

ANALYSES PUBLISHED BY V.H. JOHNSON
UsGs, 1946

82. G-B42727 83. G-B42728 84. G-B43897
D ANALYSES PUBLISHED BY B8.G. GILDERSLEEVE
TVA REPORT, 1946 (FEB.})

PENNSYLVANIAN ROCKS

Coal-bearing Pennsylvanian rocks underlying Sand and Lookout
Mountains, Georgia, Alabama, and Tennessee. Black dots locate
coal samples collected and analyzed during the U. S. Bureau of
Mines Project 817 (Troxell, 1946), and during investigations
by Johnson (1946), and Gildersieeve (1946).



coal suitable for metallurgical uses, blending, and steam generation.
The combined low-ash, low-sulfur and low-volatile content make this
coal valuable.

This manuscript characterizes the quality of the coal beds
underlying Sand and Lookout Mountains in Georgia and northeast
Alabama. This characterization includes not only ultimate and
proximate analyses, forms-of-sulfur, free-swelling index, and the
heating value, but also the major-, minor-, and trace-element
concentrations. By characterizing the coal using modern analytical
methods, and combining the quality and quantity data, omne can arrive
at useful assessments of the coal resources of Georgia.

There are technological, envirommental, and geological reasons
for characterizing coal. The quality of coal determines its value
and usage; properties such as ash and sulfur contents and the heating
value are important in assessing the use of coal. Envirommental
concefns recently have been expressed over the release during
combustion of suépectéd toxic amounts of elements such as arsenic,
antimony, selenium, and sulfur. Thus, data on the concentration of
these eleménts are important in environmental decisions and acid
precipitation debates. Another reason for studying the quality and
geochemistry of coal is for the application of coal quality
characteristics to geologic interpretation and development of
predictive coal quality models. Because of abrupt vertical and
lateral changes in the coal-beafing rocks of Sand and Lookout
Mountains and the proximity, or apparent nearness, of the coal
deposits to the deposition centers during Pennsylvanian time, there
is an opportunity to relate the coal geochemistry to the ancient

depositional enviromments that existed at the time of Pennsylvanian



peat a;cumulation. This is especially pertinent when one recognizes
that the coal-bearing rocks of Sand and Lookout Mountains could
fepfesent contrasting types of depositional enviromments, such as
barrier-bar and delta-plain enviromments. Combining geologic mapping,
" correlation frameworks, and forﬁation distribution patterns with coal

geochemistry can provide answers to various technological, environ-

mental, and geological questions concerning the coal resources of Sand

and Lookout Mountains and lead to predictive models applicable to
other United States coal basins.

A review of the literature emphasizes the need for an integrated

study of the coal and coal-bearing rocks of Georgia and Alabama. Each

previous study of this area has contributed to an understanding of the

stratigraphy, structure, depositional enviromment, paleontology,
distribution of the coal beds, or coal quality. The past studies,

however, have not provided adequate detailed or correlatable data to

enable a reasonable assessment of the quantity, quality, or

distribution of the coal resources of Sand and Lookout Mountains.

General Geologic Setting

The geology of the Paleozoic rocks of northwest Georgia and
northeastern Alabama, which includes the Pennsylvanian coal-bearing
strata of Georgia, was described by C.W. Hayes (1891, 1892, 1894,
1895, and 1902), Spencer (1893), McCallie (1904), Maynard (1912),
Shearer (1912), Smith (1931), Croft (1964), Cressler.(l964a, 19640,
1970), McLemore and Hurst (1970), Chowns (1972), and Cramer (1979).
One of the most detailed reports is that of Butts and Gildersleeve

(1948).




Geologic Setting of Coal-Bearing Carboniferous Rocks

McCallie (1904) indicated that the most complete section of
Carboniferous rocks in Georgia was best developed in Dade, Walker,
and Chattooga Counties (fig. 1). McCallie also showed areas of
éarboniferous rocks in Floyd, Gordon, Whitfield, and Catoosa Counties;
several isolated occurrences were shown in western Polk County.
Sections of McCallie”s report describe the coal deposits and the coal
mines in Dade, Walker, and Chattooga Counties. Discussions on the
stratigr#phic correlation of what McCallie calls the "lower coal
measures"” and the "upper coal measures" are also included. There are
discussioﬁs and analyses of the chemical properties of Georgia coal,
;hd coal samples are related to the coal mines active at the time of

”study.

Johnson (1946) conducted comprehensive mapping and stratigraphic
studies of the coal deposits on Sand and Lookout Mountains and
présénted a map of the coal-bearing rocks in Dade and Walker Countigs,
lithologic sécfions bf drill holes on Sand and Lookout Mountains,
chemical data, and a description of the coal-bearing rocks and coal
beds of economic importance. We shall refer more specifically to
Johnson”s work in a later part of this report.

Troxell'é report (1946) is concernmed with the exploration of coal
depbsits on Lookout and Sand Moﬁntains in Dade and Walker Counties.
Troxeii»stated that‘commercial coal mining in the Lookout Mountain
area Began in 1891, in the Durham area. Coal on Sand Moqntain was
firét mined near Castle’Rock and Cole City; these mines have long
sinée 5een abandoned. Troxell reported that on Sand Mountain there
were two, and locally three, coal-bearing horizons or coal beds in the

shales which form the upper part of what is now called the Gizzard



Formation. The lower coal bed was designated Dade; the upper bgd has
been locally designated as the Aetna, Castle Rock, or Raccoon.

Butts and Gildersleeve (1948) reported that the coal deposits in
Georgia were limited to Lookout, Sand, and Pigeon Mountains. In Dade
County these coals crop out on the northern portion of Sand Mountain
and the western part of Lookout Mountain. In Walker County, outcrops

of coal-bearing rocks are found on Pigeon Mountain and the eastern

part of Lookout Mountain, with the most important occurrences being on

a part of Lookout Mountain known as Round Mountain, a somewhat
circular feature approximately five miles in circumference. The
Durham coal mining area is centered at Round Mountain. Butts and
Gildersleeve found three workable coal beds in the Durham area; they

were about 150 feet apart in elevation. These coal beds crop out in

. an irregular, circular pattern; the bottom (oldest) bed underlies the

largest area and was named the No. 4; overlying the No. 4 bed was the

Durham which was in turn overlain by the youngest, or "A"; bed: ~The ™

"A" bed underlies the smallest and most irregular area.

The coal-bearing rocks in Chattooga County are found in a very
small area in the northwest corner of the county near the
Alabama-Georgia state line, The coal beds are thin and irregular, and

occur in pockets along the eastern side of Lookout Mountain. Their

_ thickness ranges from 10 to 18 inches as reported from prospect adits.

Taken together the total coal-bearing sequence of rocks underlie

approximately 170 square miles in Georgia (Butts and Gildersleeve,

1948).
Butts and Gildersleeve said that there were more than a dozen coal
beds in the Sand and Lookout Mountains area, but that only six beds

had been extensively mined, including the Rattlesnake, Dade and Aetna



coal beds. These coal beds occur in an alternating sequence of
sandstones, shales, conglomerates, and underclays approximately 1500
feet thick.

Cressler (1970) reports that the Pennsylvanian System in Floyd
County, Georgia, is represented by approximately 350 feet of sandstone,
conglomerate, and shale. In addition, Cressler prepared reports on the
geology and ground-water resources of Catoosa (1963), Chattooga (1964a),
and Walker (1964b) Counties; he used Johnson”s (1946) nomenclature and
descriptions for rocks of the Pennsylvanian System.

Croft (1964), in his report on the geology and ground-water
resources of Dade County, describes the Pennsylvanian rocks in that area
and preSeﬁtS‘a table which shows the correlatiom of the eqﬁivalent
Pénnsylvanian formations of the Cumberland Plateau of Georgia and
Tennessee. This was an attempt to show how the stratigraphic units of
Johnson (1946) and Wilson;, Jewell and Luther (1956) correlated between
Georgia and Tennessee. Croft addresses the differences between Johnson
and Wilson, Jewell and Luther’s stratigraphic sequences. He deséribes

the lithologies in general but does not mention the coal beds.

Structure
The genéral structure of the coal fields of northwest Georgia has
‘been known for many years (McCallie, 1904; Butts and Gildersleeve, 1948;
Johnson, 1946; Croft, 1964; and Cressler, 1963, 1964a). |
The area is characterized by gently folded synclines and anticlines
(fig. 2). The most prominent of these synclines are the Lookout

Mountain and Sand Mountain synclines. The principal



N (e e P e =

>

Mississippian

[__—]Pre

Major structural features and geologic setting of northwest

20 KILOMETERS
Georgia (from Cramer, 1979).

10°

-Mississippian

Figure 2.



anticlines are the Lookout Valley, Wills Valley, McLemore Cove and
Peavine Anticlines. Lookout Mountain Syncline has its northern
terminus in Tennessee (McCallie, 1904); the structure crosses the
northwestern corner of Georgia and continues southwestward into
Alabama. Its maximum width in Georgia is about 5 miles, near McLemore
Cove. In Georgia, east of the McLemore Cove Anticline, ano£her
synclinal fold forms Pigeon Mountain. The rocks underlying Pigeon
Mountain are the same as those underlying Lookout Mountain. In
general, these synclinal and anticlinal structures treqd“ﬁorthgast—
southwest, The Lookout Valley Anticline; west of Lookout Mountain and
separating the Lookout Mountain Syncline from the éand Mountain
Syncline, is an asymmetrical fold with dips on the ea;tern flank
ranging from 12 to 59 degrees and those on the western flank ranging
from 2 to 21 degrees (Croft, 1964). Lookout Mountain is a structural
trough about 800 ft deep on which minor folds, which‘trend at angles
of 15 to 20 degrees to the axis of the synclinal trough, distort the
major synclinal structure (Johnson, 1946). The plunge near Durham is
approximately 1 degree to the northeast. West of the Lookout Valley
Anticline is the Sand Mountain Syncline.

The Sand Mountain Syneline is a structural trough approximately
200 feet deep. The structural character of Sand Mountain closely
approximates that of the Cumberland Plateau (Johnson, 1946), from
which it is separated by the narrow valley of the Tennessee River.

Coal deposits in the area are restricted to synclinal mountains
called Pigeon Mountain, Lookout Mountain and Sand Mountain. The

intensity of structural deformation decreases from east to west.

10



Environments of Deposition

The depositional setting of the coal-bearing Pennsylvanian rocks
of Sand and Lookout Mountains has been studied by many workers.
Wanless (1946) interpreted the lithologic units such as the Warren
Point Member of the Gizzard Formation, the Sewanee and Newton
Sandstone Members of the Crab Orchard Mountains Formation, and the
Herbert and Rockcastle Sandstones as all being basal ﬁembers of
cyclothemic sequences. Wanless further speculated'that the sediments
all appeared to have formed in aqueous enviromments in piedmont,
valley flat, marsh, lake, delta, lagoon, and shallow sea floorva:eas.
He concluded that a network of delta lakes, marshes and lagoon;
received sediment from shifting stream channels which ultimately
discharged their lithic materials into the sea and that the great
thicknesses of lithologic units accumulated in a very short time. He

used the textures, structures, sorting, and distribution of rocks such

as-the bluff-forming-sandstones~on Sand Mountain—and the northeérs part

of Lookout Mountain as examples.

Wanless” work has been followed by many other studies which
degpribe,different types of depositional enviromments for this
sequence of rocks. Renshaw (1951) suggested deltaic and beach
sedimentation. Allen (1955) and Albrighton (1955) modeled tidal flat
sedimentation. Shotts (1957) postulated that the southern part of
Lookout Mountain was orginally a series of discrete basins which were
separated from each other by variations in deltaic sedimen;ation
during Pennsylvanian time. Schlee (1963) studied cross-bedding in the
sandstones of the sequence in Georgia, Tennessee, and Alabama, and
concluded that the predominant transport direction was,toward the

southwest. Schlee suggested that the sandstones represent detrital

11



material which was deposited in a fluvial environment and that the
sandstones are sheets of "...overlapping anastomosing channel sands

...grown together into ome unit." Chen and Goodell (1964) suggested
that regional direction of transport of the sand was to the southwest,
but suggested a paludal or marginal continental depositional
environment for the bluff-forming sandstones.

McKee and others (1975) concluded that the source of the sediments
was to the east and northwest. They further stated that the
Pennsylvanian sea transgressed periodically from the southwest,
resulting in cyclic sedimentation but under less than uniform
cyclothemic conditions.

Cramer (1979) wrote that there were possibly several episodes of
erosion in the Applachians during Pennsylvanian time. However, it was
not possible to determine whether the alternation between the
corglomeratic sandstones and clay and coal beds resulted from
infermittent renewal of tectonism or from climatic changes that may
have occurred at that time,

Cramer (1979) ‘also interpreted the depositional enviromment of the
coal-bearing ‘sequence in northwest Georgia as an environment between
the marine and terrestrial. Cramer suggests, from his review and
interpretation ‘of the literature, that this enviromment was one of
littoral zome, barrier-island complex, and lower delta plain.

‘. Steéarnis and Mitchum (1962) believed that the regional lithofacies
of the Pennsyl#énian in the southeastern United States are several
‘subparallel patterns which resulted from barrier island complexes.
Further, they considered that these lithofacies patterns devéldped
parallel to paleoshore lines. Supporting this interpretation are the

bluf f-forming Quartiose sandstones which are massively bedded,

12



cross-bedded, conglomeratic, and contain channel-form deposits.
Cross-bedding in the channels and planar cross-bedding and troughlike
cross—-bedding were interpreted as being indicative of a barrier—island
complex enviromment. Cramer (1979) stated that where the bluff-
forming sandstones are not massive or conglomeratic, they may be
remnants of other parts of the barrier-island complex such as tidal
dgltas; washover fans, of dunes. The shales and thinner-bedded
sandstones which accompany the more massive sandstones could be
interpreted as representing either barrier island marshes which were
occasionally invaded by the sea, or washover fans or tidal fans from
thg seaward side, or terrestrial detritus brought in from the landward
sidg of the barrier island complexes. This enviromment would explain
the irregular distribution of the coal and the associated sandstones,
and the mixture of sandstones and shales.

‘Milici (1974) and Ferm and others (1972) suggested that these

Raccoon Mountain Member of the Gizzard Formation, which underl&es the
bluff-forming sandstones of the Warren Point Member of the same
formation, formed in a lagoon complex behind barrier bars. Further,
they believed that rocks they interpreted as beach deposits, washover
fans, and tidal deltas were part of the lagoonal complex and that the
sandstones interfingered as facies with the coaljbearing, shaly,
lagoonal deposits. Moreover, the shifting of the strand line resulted
in the deposition of "blanket-like deposits" of sand, as the bars
migrated over the marsh deposits. The resulting process would be
equivalent to the transgressive migration of the sea over those marsh,
depqsits lying behind the barrier island complex or barrier bar

complex. Milici named the Raccoon Mountain basin as the depositional

13

rocks originated in littoral enviromments. They postulated that-the . -



center for the thick section of rocks underlying the sandstones on
Sand Mountain.

Milici”s interpretation could explain the abrupt changes, both
laterally and vertically, of the various lithologic units and the
difficulty in the correlation of the coal beds in Lookout and Sand
Mountains. The interfingering of the various lithologic units,
including the coal beds, is also explained by Milici”s interpretation.
Such a depositional process could lead to the intercalation of
lithologic units of both marine and non-marine origin, and the
transgressive-regressive fluctuations of the coastal area. Thomas
(1972) thought that, during Mississippian and Pennsylvanian time, this
part of the southeéastern United States was under the influence of a
southwestward prograding clastic system.

Cramer (1979), quoting studies by Hayes (1892) and Wanless (1961),
states that on the northernbpart of Lookout Mountain the lithologic
units above the bluff-forming sandstones are different from those
below. Moreover, Cramer felt that the coal beds, enclqsing shales,
and sandstones above the bluff-forming sandstones had more lateral
contihuity, reflected deposition over a greater geographic area, and
represented rock units that were deposited in a more stable
environment over a longer periocd of time than those below the
sandstones. Further, Cramer stated that the greater thicknesses of
coal beds in the coal-bearing sequence overlying the bluff-forming
sandstones indicate a much more stable depositional enviromment than
existed during deposition of the sequence below the sandstones.

Cramer concluded that the depositional enviromments of the
coal-bearing rocks overlying the bluff-forming sandstones were more

akin to a delta plain type of enviromment. He speculated a littoral

14



offshore bar enviromment for those coal beds and rock units below the
sandstones on the northern part of Lookout Mountain and on Sand

"...if the tectonic-sedimentation regime which began in the

Mountain:
Mississippian with deltaic progradation over a carbonate sequence,
were to have continued into the Pennsylvanian, the resulting vertical
sequence of rocks to be expected over the open—marine rocks would be
prodelta and delta-front clastic rocks, which in turn would be
overlain by deposits of barrier-bar complexes and bar-marsh deposits,

‘fwhiéh in turn would be overlain by delta-plain deposits in which the

coal seams would be thicker and more widespread."

Stratigraphic Nomenclature Of The Pennsylvanian Rocks Of Northwest
Georgia
- Culbertson (1963) clarified the stratigraphic nomenclature of the

Pennsylvanian System of Georgia, and made the nomenclature consistent

- - from-Tennessee-into-Georgia -and-from Georgia-into—Alabama:—Close

scrutiny of Figure 3 and Figure 4, which are taken from Culbertson,
illustrate the historical trend of the stratigraphic nomenclature in
northwest Georgia and southern Tennessee. Culbertson basically
adopted the nomeciature established in southern Tennessee by Wilson
and others (1956). There is, however, one important distinction
between Culbertson”s proposed stratigraphy and nomenclature and that
devised for southern Tennessee by Wilson and others (1956). Wilson
and others divided the Pennsylvanian rocks into the Gizzard and the

Crab Orchard Mountains Groups, with formations broken out in each of

these groups. Culbertson”s nomenclature for northwest Georgia assigns

formation ranking to the group units established in southern

Tennessee, For example, in Georgia, Culbertson changed the Gizzard
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t According to Wilson and others (1956, p. 4) the Eastland Shale Lentil and ITerbert Conglomnerate of Nelgon are equivalent to the Whitwell Shale and Newton Sandstone

of Nelson, so the numes Eastland und ITerbert-are discarded.

History of stratigraphic nomenclature of Pennsylvanian rocks in northwest Georgia and
Tennessee (Culbertson, 1963).
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Group of Wilson and others (1956) to the Gizzard Formation and broke out
three members within the Gizzard Formation: the Raccoon Mountain, the
Warren Point and the Signal Point Shale.

The Raccoon Mountain Member of the Gizzard Formation overlies the
Upper Mississippian Pennington Formatiom. It'consisté of a sequence of
shale,lsandstone and siltstone, and-discontinuOus coal beds. The
thickness of tﬁié sequence ranges from about 50 feet on Lookout‘ﬁountain,
Alabama, to 353 ft on the north end of Sand Mountain (Culbertsom, 1963).
The Aetna, Cliff, or Castle Rock coal bed occurs at or near the top qf
this member.

* The Warren Point Member, which is a cliff-forming conglomeratic
sandstone and forms the main cliff’facelon Sand and Lookout Mountains,
ranges from 50 to 100 feet in thickness. On Lookout Mountain in Alabama,
the Warren Point Member is from 100 to 150 feet thick (Culbertson (1963).
Shale layers are common in the upper part of this unit. Culbertson places
the Underwood coal bed and aSSéciated shale in the Warren Point Member.

The Signal Point Shale Member of the Gizzard Formation ranges from 6>
to'Sb‘feet in thickness in northwest Georgia, and consists of gray shale
with locally a thin co;l bed andwthin beds of sandstone. Two coal beds
have been mined 1oca11y ffom this member.

.The Sewanee Member of‘the Cf;b Orchérd Moﬁﬁfains Formation is
equivélent to Johnson's 3qn‘Air sandstone and ranges from 150 to 200 feet
in thickness. Johnson (1946) describes the lithology of the Sewanee’
Membéf as being similar to that of the Warren Point Member but with the
exception that the Sewanee does not contain pebbles and weathers more
readily than the Warren Point Member. At other localities the Sewanee
Member is described as forming the surface rocks on much of Lookout

Mountain, Georgia.
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Overlying the Sewanee is the Whitwell Shale Member of the Crab
Orchard Mquntains Formation. This member is a shale and sandy shale
sequence which ranges from 100 to 150 feet in thickness and underlies
the central portion of Lookout Mountain, Georgia (Culbertson, 1963).
The No.‘4‘and No. 5 coal beds occur in the Whitwell Shale Member; on
Lookout Mountaig, Alabama, the thin Sewanee and Tatum coal beds are
present.‘

The Whitwell Shale Member is overlain by the Newton Sandstone

Member which is a coarse-grained, cross-bedded, bench-forming

~ sandstone that is approximately 110 feet thick (Culbertson, 1963).

Coal beds are not known to occur in this member.

The uppermost and youngest member of the Crab Orchard Mountains
Formation”'in.northwest Georgia is the Vandever Member. This member
consists of 300 feet or more of interlayered shale and. sandstone and

is correlative with the Vandever Shale in Cumberland County,

. Tennessee. - This member contains the thick Durham coal bed at its ~~~~~

base. In describing and discussing the results of the present studies
we have chosen to adopt Culbertson”s formation and member
nomenclature, but we have chosen to use and to modify Johnson”s coal

bed numbering system.

Present Work

Stratigraphic and structural interpretations based on the current
study have been used in constructing the coal bed correlations
indicated herein.“However, details of the stratigraphy and structure
used in this study are not included here, but will be published
separately as part of Geo;gia Geological Survey Bglletin 103 and‘,

Geologic Atlas 2.
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COAL PRODUCTION AND RESOURCE ESTIMATES

Coal prodﬁction in Géorgia commenced in the early 1860°s. Coal
mined in the Durham area of Lookout Mountain was pfotessed in coke
ovens nearby, and by 1894 ﬁearly 1000 tons daily were being produced
(Trbxeil, 1946). In the Sand Mountain area, coal has been mined
intermittently since beéfore the Civil War; 6,500,000 tons of coal were
produced through 1946 (Troxell, 1946). Cramer”s (1979) coal
production figurés are shown in Figure 5.

Cramer (1979) shows reserve and resource estimates for Georgia
(Table 1). Johnson’s (1946) estimates are shown in Table 2, and Butts
and Gildersleeve (1948) estimates are given in Table 3. Averitt
(1975) and the U.S. Bureau of Mines (1977) showed the demonstrated
reserve base for Gébfgia to be approximately 1 million short tonms.

| A'more recent estimate of the demonstrated reserve base for
Georgia can be found in the U.S. Départmenf”of:Ehérgy’s (1981) report.
Accdt&ing-tdféhis report, Gedrgia has 1.90 million short toms of
" rémaining ‘underground reserves base coal, 1.75 million short toms of
surface mineable reserve base coal, and a total of 3.65 million short
tons for the demohétratéd reserve base in Georgia as of January 1,
1979. For an explanation of the methodology used 'in detéfmining these
tonnages and for a listing of the references used to arrive at these
tonnages, it is recommended that the Department of Energy publication

be consulted.
COAL SAMPLING AND ANALYTICAL PROCEDURES
Mahy of the samples collected in this study were full-channel

sampleés obtained by methods similar to those described by Swanson and
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Table 1 - Coal Reserve estimates for Georgia, 1907-1974 (from Cramer, 1979).

Original

reserves
Date Source (millions of

short tons)

Remaining

reserves

(millions of Remarks
short tons)

1907-~  Campbell, 1908 933
1942--  Peyton, 1942 —-—
1942--  Sullivan, 1942 188
1946--  Johnson, 1946 24
1948—~ Gildersléeve, 1948 206

1948--~  Peyton, 1948 -—

1960-~  Averitt, 1961 100
1967--  Averitt, 1969 24
1974~~~  Averitt, 1975 84

1974~-  Averitt, 1975 ——
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921
400 Unpublished. data
184 Sand Mountain only
120 In Butts and -
‘ Gildersleeve, 1948
115 Unpublished data
76 » Average'of others
18
78 Includes hypothetical
: possibilities
1 Demonstrited reserve
base.



Table 2. ‘Coal reserve estimate_s-l-/ for northwest Georgia (from Johnsom, 1946).
. t -

Thicker than

Thicker than

Total Coal 2/

feach.

| | ] ]
| 2 feet | 17 inches | |
I ! inclusive I L
Bed ] | Average | | Average | | Average | Comment
| Toms |thickness| Tons {thickness | Tons [thickness |
i ; (feet) : : (feet) | |_(feet) 1}
| ! I |
Lookout | | ! ! i | 12-ft+ coal is very limited.
Mountain | <300,000 | 2.2 | <500,000 | 1.5 {<1,000,000] 1.3+ [|17-in.+ coal partly depleted
A 2/ ! | | | | | by mining.
| | | . ] | !
] ! | | | | [
| | | | | | |
! i ! | | | A1l under Round Mountain
Durham | 500,000+ | 3.3 | 500,000+ 3.2 | | loriginally 1,000 acres.
| | ] ! | | |Largely depleted.
| ! ! ! I |
] | ] | ! | |-
No. 4 Bed }1,500,000 {- 2.3 I2 ,900,000 { 1.7 }10,000,000: 1.5 {
] | ] ] ] | |
Sand | ] | | | i |2-ft+ coal. Reserves
Mountain | 840,000 | 2.3 12,700,000 | 1.8 112,000,000] 1.4 _ {limited to area around holes _
" Bed | 1 I | | ] |Nos. G4, G5, G6, G8, mear
No. 8 ] | | | | | |Tennessee line (see Johnson,
I I ! | | i 11946)
] | ! | | | ]
No. 8 | 50,000 | 2.2 | 100,000 | 1.6 | | |Around Bailey mine and drill
| | | | | ! |hole No. 9 (see Joh