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INTRODUCTION

AREA AND ACCESSIBILITY

l The area covered by this report lies in the extreme northwest cornmer
of the State of Georgie, bounded on the south by latitude 35000', and on the
east by longitude 85022'30", excepf on the northeast, where the boundary has
been taken as 85°20', On the north and west, it is bounded by the state lines
of Tennessee and Alsbama respectivelys This comprises an area soms 200
square miles, within which are poftions of the prominent lendmesses of Look=
Mountain and Sand Mountain, with the intervening Lookout Valley, and a
part of the Chattanooge Valley to the east of Lookout Mountaine This area is
covered by the Ringgold and Stevenson sheets of the United States Geologicel
Survey, and is coyered by the quadrangles of Hooker, Durham, Shellmound,
Trenton, and part of Fort Oglethorpe, issued by the Tennessee Valley Authoritye

All perts of the area are easily accessible by automobile, either
from Ue S. Highway 27 to the east, or from U. §. Eighway 11 on the weste. The
area is honeycombed with roads, chiefly dirt, so that all portions may be
reached easilye. Recent work by the Georgie Highwey Department has resulted
in excellent psved highways scross Lookout Mountain from Lafayette to Trenton,

and roads northward along the mountain to Chattanocoga, Tennessees

PREVIOUS GEOLOGIC WRK
In large part the early work in this aree is included in the Ring-

gold (5)* and Stevenson Folios (7) of the United States Geological Survey, both of

*Numbers refer to worke listed in the bibliography
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which were prepared by C. W. Hayes. In these publications, the geological
structures were mapped on the scale of two miles to the inch, and the geological
formetions subdivided into broad unitse. Later Srencer (13) in his recornais=
sance of the Paleozcic rocks of Georgie followed the same suvbdivisions, as

did Maynard(11l) in his work cn the limestones of north Georgiae The most

recent work by Butts (1,2) arc others in adjacent arees indicates that these
forwutioral civisions ere insdeguate., This, as well as the presence of usable
minerals in the ares, nakes necessary further detailed stratigrarhic work

with a revision of the units &s previously recognizede

FIELD WORK AND ACKNOWLEDGMENTS .

For the purpose as stated above, the Geologicel Survey of Georgim
has, in 1940, initiated cdetailed stratigraphic ané paleantological work,
During the summers of 1940 and 1941, the writer spent & total of about twelve
weeks in the field measuring sections and checking the previously mapped
units and structures. In 1641, particular attention was peid to the cosal
sesms and mine openings in and around Sand Mountain, with an eye to possible
war use of this economic maeterial,.

The writer is indebted to Captain Garland Peyton, Director of the
Georgie State Division of Mines, kinirg and Geology, for the privilege of
completing the revort end for suggestions regarding field work; also to
Dre. £, 8. Furcron, Assistant State Geologist, for field suggestions and certsin
editorial criticisms when the report was prepared for publicatione The writer
is also grateful to Mr. Fupgh Garricson of Northwestern University for assist=

ance during the 1940 field seasone




GEOMORPHOLOGY

SURFACE
This portion of Georgie is generally considered as being a part of
the Cumberlend Plateau, although it does partake of some of the features cf
the folded Appelachisns % the eastward. The eastern part of the Cumber-
land Plateau in this area is interrupted by several folds of large magpitudee
lookout Mountain, whose eastern escarpment marks the edge of the plateau here,

is synclinel in charscter and is sepasrsted from Sand Kountain by the anticlie

nal valley of Lookout Creek. Within Sand Mountain, the strata are more nearly .

horizontal, bringing out the plateau-like charscter of that lendmess, East
of Lookout Mountaing there is enother lerge antieclimal fold of much the same
character as that %o the west. This is btounded on the east by the syrclinel
mass of Pigeon Mourntein, which, however, becomes marrower and finally pin-
ches out toward the northeast; only a few residuals merking its former exe
tension in that directione All of these folds are trending in & northeaste
southnesf direction, parellel to the mejor structural axes of the folded Ap=-
pelachians of the emstern United Statese The region here is an example of
Appalsachien topogrephy, wherein synclinal areas form the uplunds and enti=-
clines underlie the lowland aress.

The synclinal areas which now rise on thg order of 1000 to 1500
feet above the surrounding lowlands to elevations of 2000 to 2400 feet above
sea level, are beveled by an erosion surface to which Hayes (8) has given
the name Cumberland peneplene, and which represents a reduction to base level
of this area probably at soms time during the late Cretaceous or early Ter-

tiary periode Later erosion cycles have advanced to less and less completiop,

e e ety
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snd remnants of these have been preserved in the lowland arezse Monoclinal
ridges of the Fort Payne chert snd Red Mountein formstions, it is believed,
heve preserved on their surmits portions of the Highland Rim peneplane st
levels of from 1000 to 1200 feet, Hayes (8) comsiders this peneplane &s be=-
ing the product of one simple cycle, although other writers are of the opinion
that these lower levels ere a composite of many uplifts, end that the lowest,
the Coosa peneplene, is the last stage in this composite uplift. The Cooss
peneplane ranges from 700 to 800 feet in elevatior and is to be found along
poertions of Lookout Creek Valley snd the valley of Chattencoge Creeke

Thus, et least three erosion cycles are represented in- this area,
the most widespread being the Cumberlund surface, which mey be correlated
with the Schooley surfece of the other Appalachian ereas; the Highland Rim
pereplane which is believed to correlate with the Harrisburg surface; ;nd
lestly the Coosa peneplane, an imperfect erosion surface which now is a ghort
distance gbove the mein sktreem levels of the area, sn indication £hat in re-
cent times there has been enother later vplift which has caused an incision

of the streams even below the Coose levele, The Coosa surface mitht crrelete

‘with the Somerville surface of the folded Appslaechiens, which likewlse is %o

be feund only in the least resistent rock strates
Within the present cycle, the portions of the Cumberland Plateau in

Georgia, Sand Mountein and Lookout Mourtein, are submaturely dissected, the

dissection becoming deeper and more conspicuous near the escarpments, where

streams have cut great "gulfs" into the rim of the pleteau segmentse

DRAINAGE

Drainage in this area is, in general, of a trellis patterne. This




pattern i& more conspicuously developed along the anticlines than on the syn=
c¢linal areas, probably due %o the fact that more formations of varying re=
sistence are exposed along the flanks of the anticlines, and also because the
synclines, especially Sand FMountein, are more plateau=-like in charsacters

The larger part of Send Mountain in Georgia is drained to the northe
west by Cole City Creek and its tributeries which empty into the Tennessee
River at Shellmounde The southwestern portions of Sand Mountain are drained
toward the southwest by Higdon Creek and its tributaries. A dendritic drain=-
age pettern shows up well on this pleteau, the only indications of strugture
being thet the majority of the streams cdrain awey from the rim, the excgptions
being, of course, vhere streems have cut headward into the escarpment 8

Bast of Sand Mountain, in the anticlinal erea of Lookout Creek, the
mejor dreinage is longitudinal, the mester stream being Lookout Creek, & sub=
sequent sgtream which flows parallel to and east of the axis toward the northe
east to empty into the Tennessee River neer Chattanooge.

The hesdwaters of Lockout Creek are to be found southeast of Fox
Mountaln, where barbed tributeries indicate headwerd extension through the
gep between Fox Mountain and Lookout Mountain with capture of the streems
drsining Johnson's Crook, resulting in & reversal of these latter streams
which formerly flowed to the southwést. The westernmost branch of the head=
waters of Lookout Creek rise in Deerheed Cove, west of Fox Mountain,

From the vieinity of Fox Mountain, Lookout Creek flows northeast=-
ward along the eastern sice of the anticlines, largely aleng and near the base
of the Fort Payne chert, which rises well above it in the form of monoclinal
ridges. Many tributeries enter Lookout Creek from directions at right engleg

to the mein stream and transverse to the structures. Some of these tributary




systems are well developed, rising on the west side of the anticlines, being
in part longitudinal and in part transverse and thus enhancing the trellise-
like mbture of the drainagee. Tributaries of this kind are from south to north
respectively, Crawfish Creek, Turner Branch, Town Creek, Squirrel Town Cresk,
and Pope Creekes The latter two have their headwaters in the escarpment of
Sand Mountain end flow across the anticlinal axis to enter Lookout Cresk. The
larger tribubaries entering lookout Creek from the east are Eurricane Creek,
draining Johnson's Crook, esnd Sitton Branch, draining Sitton Gulf end having
headwaters covering extensive areas of Lookout Mountaine

In this portion of ths area, many small streams, and even whole
segments of stream systems are without visible outlets. These drain into
sinkholes developed in the Bangr limestone.

On Lookout Mountain, the drsinage of the great majority of streams
is toward the interior, the upturned rim of Pottsville sandstone allowing on-
ly the few integrated main streams to drain off the moun£ain. The master stream
here ié Rook Cresk which flows northeastward for several miles before leaving
the mountain via Lula Falls and MeCallie Gape. This strean has numerous tribe
utaries entering from both' the southwest and northeast., The pattern of these
streams has more of a dendritic character, although the master stream carries
out the longitudinel regional\pattern,

The excertions to the interior drainage on Lookout lMountain in this
aret are the headwaters of Sitton Branch mentioned previouslys Gulf Creek and
its tributaries which flow southwest into Johnson's Crook; and many other smaller
gtreame as yet incowplete in headward erosion, which leave the rim of the

mountain through small, inconspicuous gapse

East of Lookout Mountain, in the anticlinal Chattanooga Val ley, the




trellis pattern is mainteined, with longitudinal subsequents flowing northe

eastward and picking up tributeries which drain from both Lookout Mountain on

the west ard from Pigeon Mountain on the east,

Figure 2, View east from Lookout Mountain across Chattanooga
Valley toward Pigeon Mountaine Folded Appalachians
in the background.

STRATIGRAPHY
The rocks exposed in this area are wholly sedimentary, ranging in
age from Ordovician to Pennsylvanian, the former exposed in the axes of the
anticlinal folds, and the latter in the synclinal ar.ea.s. Altogether there

are approximately 7500 feet of sedimentary beds (See Table 1).

ORDOVICIAN SYSTEM
During the course of the field work for this report there was not

enough time available for & detailed examination of the Ordovician strate in



CORRELATIOCN CHART

TABIE 1.
ERA SERIES GROUP CUMEERLARND FOLDED
FLATEAU APPALACHIANS
PENNSYLVANTA Pottsville Pottsville Fm,
1838!
Pennington She
405°
Chesterian Chester Floyd Shals
Bangor Lse —
MISSISSIPPIAN 422! ~—
Meramec
Fort Payne Chert
Iowan Osage pTae Fort Payne Chert
- Rockmart Slate
Kinderhook
~ Chattanooga She.- -+ Chattanooga Sha.
20!
DEVONIAN
Armuchee Chert
Ues Cayugan
Cayugan Salina
SILURIAN Niagaran Ic‘gzﬁ’%;t
- Red Mountain Fm. | Red Mountain Fme
Alexandrian Medina 1100t
— Sequatchie Fm« —|-Sequatchie Fmv-
Richmond
Cincinnatian | Maysville Maysville
Eden
i Trenton
Mohawk Lowville
ORDOVICGIAN Champlainien Tellico-Athens
Chezy Lenoir=-Nurfrees- |
boro
Newalsa Newala
Canadien Canadian
Knox Dolomite Knox Dolomite
CAVMBRIAN
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this area, so that the detailed stratigraphic column stops at the contact be-
tween the Red Mountain formetion and the Chickamauga limestonee The divisions
of the Ordovician in this area are the Chickamauga limestone at the top, and
the Knox dolomite below, both of which contain representatives of more than

one stratigraphic unite The age of the Knox is both Ordovician and Cambrian,

Figure 3, Chickamauga limestone exposed at Wildwood Station
along Ues S. Highway 11.

while the Chickamauga limestone contains zones ranging from Canadian to Cincin-
netian in agee The two formations togéther make up some 3500 feet of stratae
In both Alabama and Tennessee these have been subdivided into more convenient
units, while in this portion of Georgia there appears to be an interfingering
of the unite of both the aforementioned states. Thus, a significant strati-

graphic study could be made of the Ordovicien beds of northwest Georgia.
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SILURIAN SYSTEM

Red Mountain Formation

The Red Mountain formation of Silurian age erops out regularly om
both flanks of Lookout Mountain, end on the east flank of Sand Mountain, dipe=
ping in under both of those structurel feastures. The belt of outerop com=
pletely surrounds the Lookout Valley anticline, and also that portion of the
Wills Creek anticline which extends into Johnson's Crooke It is at this late
ter plece, in the vieinity of Rising Fawn, that hematite was once mineds The
Red Mountein formation glso crops out on both flanks of Pigeon Mountain, but
pinches out to the northeast, as a result of erosion, which has beveled the
syncline pitching southwestward in this area.

The Red Mountain formation was named by E. A. Smith in 1876, fram
its exposures in Alabams where it orops out in the ridges near Birmingham,
Ulrich and Butts (1) have shown that the Red Mountain formetion contains beds
of both late Medina end Clinton agese This is also true in the area under
discussion, but lithologically the Red Mountain formafion is & single, well=
defined unit,

The Silurian system in Georgis consiste of from 600 to 1000 feet

of very fine-grained, variegated shales, with interbedded limestone, flaggy
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sandstone and intercslated hematite layers. The fcllowing sections of the Si=
lurian were measured in this area:

Red Mountain formation, measured downwerd from the
contact with the Chattanooga shale, starting at a
point Oe6 miles northwest of Cooper Heights, and
proceeding along the highwey toward the southeast
to the base of the Silurian, located 0.2 miles Thickness
northwest of Cooper Heights, in feet

_ Contact with Chattanooga Shele
22 Interbedded sandstone snd light variegated shale.

Sandstone brownish to light grey in color, in

beds up to 10 inches thick separated by dark

gray to light gray-green shales in thinly-

bedded layers, Eight inches of sandstone &t

basee Contain many stringers of limonite,

Sparsely fossiliferous. i1 1"
2l. Light gray-green fissile shale, thin-bedded and

erumbly, with streeks of limonite and occasional

thicker beds of sandstone. Unfossiliferous for

most part, elthough fossils 50! below top:

Pheenopora ensiformis Hall, Anoplotheca

hemispherica (Sowerby), Procteria alsbamense Butts,

Camarotoechia st 68
20, Interbedded olive-green sandstone snd shale in

regular layers, becowing more sandy toward the

bottom, with thicker and mere conspicucus sand-sone teds

stone beds, Shale very sandy in thin crumbly

layers. Sandstone in beds up to 6" thick,

stained with limonite. Unfossiliferous. 65
19, Variegasted sandy shales, Upper portion light

olive=green to reddish-brown and ten in color,-

with occasional layers of darker olive green

sandstone, Beds thin srd very regular, stained

with hematite in places. Sparsely fossiliferous,

but a few specimens of Pentamerus oblongus

Sowerby found 25 feet below top : 80
18, Hematite layer 8"
17+ Olive=-green sheles and sandstore in thin leyers - 22
16, Hematite layer e"
15, Olive-green shales and sandstone in thin lsyers 3
14, Hematite layer g"

13, Olive=-green sandy shale, color varying from li‘ht
to dark. Eeds thin snd regular, stained with
hematite in places. Ten feet below top were
found: Cornulites sp., Dictyonema gracilis Hall,
Fenestella elegans Hall, lLeptaens rhomboidalis
(Wilckens ), Procteria aisbarense Butts, enc
erinoid remains :

66

[
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Thickness
in feet
12. Lens of hematite, 24" thick at its widest part,
wedging out in either direction, a total
length of 12 feet 2
11, Light grayishegreen sandy shale weathering reddish,
thin-bedded 4
10, Hematite layer 6"
9, Olive-green sandstone in beds up to 4 inches thick,
with very even leyers, Procteria alabamense Buttis
numerous 15
8, Dark red hematite layer 4"
7¢ Thin.bedded, dark olive-green fissile shals,
¢ containing a thin hematite layer 15
! 6s Covered interval 100
5, Buff to ten, sandy sheles and sandstone, soft and
earthy, in regular beds, weathering to a reddish
; color, unfossiliferous 156
' 4, Covered interval 133
Se Buff to tan sandy shale and sandstone, with soft
earthy red shales interbedded. Unfossiliferous 81
2+ Red and buff, arenaceous shale with occasional
harder sandy layers 50
1. Covered for 1200 feet, beds dip 12%°. Contact with
Orddvician not visible, but can be located
approximately. Missing about 200
: Total 1083 6"
g
: Red Mourtain formation, measured downward from
contact with Chattanooga shale along highway
: through Dug Gap in Pigeon Mountein, and
i continued northwestward along the railroad
‘ tracks to contact with Chattanooga shales
Contact with Chattancoga Shale
15, Thinly-bedded green to brown earthy shales, with
somewhat thicker bedded sandstone layers of the
seme color. Underlies the Chattanocogs shale
with no apparent unconformity. Procteria
el abamense Butié present in la rge numbers 78
14, Covered interval . 350
13+, Brownish, thin-bedded, fissile shale 45 g"
. 12, Hematite layer, soft ' g"
‘ 11, Brownish, thinwbedded, fissile shale T Ea o gn
10, EHematite layer, hard 4"
9¢ Shele, as above, conbteining meny specimens of ’
Delmanells elegantule (Delman) 4
8« Hemtite layer, hard 4"
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Thickness !

in feet ;

7e Brownish, thin-bedded, fissile shale containing !
four lenses of hematite within 20 feet of the %

base 77 j

6e OSendstone, cross~bedded end in part flaggy, with %
fossils scattered sparsely throughout 28 8" !

5, Hematite layer, hard 1 4" |
I

4, Light grey to brown, thinly laminated fiseile and
crumbly sheles, interbedded with thin, knobbly
layers of brownish to grayish sandstone,
becoming pore sendy toward the tope Lower
portions contein meany fossils, including
Sowerbyella transversalia (Wahlenberg),
Dalmanella elegentula (Dalman), Eospirifer spe?
Strophonelle striats Hall, Platystrophie cf.
Tﬁ:ﬁgiyonensis Foerste, Lepteens rhomboidalis
{¥iilekens), Enteroiesma geometricum Foerste 175
3e Very thinly leminated, buff to gray to reddish
‘ fissile shale, crumbly and broken by meny
fracturese This bed leccated gt railroad
trestles Unfossiliferous. 115
2+ Dense, guartzitie sarndstonme beds, grasy and
fine-grained, escending into flaggy, thin-
bedded, brownish sandstcnese Intercalations b
of thin-bedded shaly layerse Some layers :
very fossiliferous. Twenty feet below top
were found Strophonells striata Hall,
Orthis flabellites Foerste, Camerctoechis
cf, Co Neglecte Hall, and Stricklandinis
triplesiana Foerste. T 83
le Phinly leminated, reddish brown toc red, soft -
earthy shele conteining fossilsj weathers to
a softer plastic mass. Grades upward into &
redder shale of the seme character 58

Totel ic4e  oO"

The following section was taken on the east flank of Sand MHounbtain about

8 miles west of the section at Cooper Heights:

Red Nountain formetion, meesured downward from :
contact with Chattapocgs shale along mad from 2
Slygo Church to Morgenville, Section begins
1 mile wast of Morgenville and continues to &
point 6 miles west of that town, where the Thickness
contact with Ordovician limestones is seen. in feet

Contect with Chattanooge Shale ctsons
15« Covered and badly weatherede Lower po
reddish-brown shale with occasional greenish=
grey. shale

240
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Thickness
| ) in Peet

! 14, Reddishe=brown, thin-bedded shele, with
occasional thin bends of limestone 66
13, Interbedded gray limestone and yellowish-brown
thinly laminated shales Limestone layers up
: to 3 inches thick, with shale intercalations
| up to 1 foote Shalier toward top 67

i 12¢ Thinly leminated greenish-gray shale 10 1o"
11, Thick-bedded, medium gray limestone, replete

with bryozoans 6 6"
10, Irregularly bedded, knobbly, thick and thin-

bedded, interbedded limestone and shale 19 8"

9. Ledge of impure mottled limestone 2 9"
8¢ Thinebedded, sandy limestone and interbedded

greenish-gray shale 4 4"

Te Ledge of mssive gray dolomite 2 8"

€6e Greenish to brownish sandy shale. Some layers
replete with fossilse Occasional limestone
layers 25 3"
5. Ledge of impure limestone, very fossiliferous
containing layers of hard hematite, 2 to 3
inches in thickness 2
4, Covered 13
3. Massive, light gray, medium grained limestone
and dolomite, Some layers very fossiliferous,
the rest sparsely so. Becomes thinner=~bedded

toward the top with some shaly partings 36
2. Yellowish to reddishebrown, thinly laminated,
E earthy shale 48 4"

le Interbedded limestone snd shale, with the lime=

; stone being in the greater proportion. Lime=

4 stone, light gray, medium-grained, with

| bryozoans, Shale, & yellowish-brown, earthy,

very thinly laminated, unfossiliferous series

of intercelations between the limy layers 69

Total 610t 4"

A comparison of these stratigraphic sections indicates that the Red
! ¥ountain formation changes chargcter and thickness to some extent between the
east and west margins of this areas There is a dectrease in thickness from about

1000 feet on the east. side of Lookout Mountain to about 600 feet on the east side

of Sand Mountaine In addition, although the shales are of much the same character
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in bqﬁh loceal ities, there is & somewhat kigher proportion of limy beds in those
sections near Sand Mourtaine. Hayes (7), in the Stevenson Folio, indicates that
this thinning continues westward, reporting thet the Red ¥ountain (Rockwood)
formetion is only 225 feet thick in Brown's Valley, which lies west of Sand
Mountaine

The fossils as indicated in the above sections show that the upper pore
tion of this formation is eguivmlent to the Clirton, with such typical Clinton
forms as Anoplotheca hemisphericé, Dictyonema graciiis, Fenestells elegans, and
Pentamerus cblohguse Procterie alsbemense is e peculiar coral-like form which
Butts (1) reports in greet numbers in the upper portion of this formation in
Alpbama, These ere also presert in Georgia, In this part of Georgis, Pentame-
rus oblongus is apparently not present in such great numbers as in the adjacent
states, and no horizons corresponding to the "Hickory Nut Seam" of Alsbema were
seen., Ihke lower portion éf the Red Kourteain formation conteins such diagnostic
forms as Orthis flebellites, Stricklendinia triplesiana end others which are typ=-

ical of the Brassfield and vhich show the lower Silurian age of;that part of this

sefies of bedse

DEVONIAN Ok MISSISSIFPFPIAN SYSTEM

Chattancoge Shale
The Chattanooga shele, named by Hayes fcr i1ts exposures near Chat-
tanooga, Tennessee, everywhere lies above the Red Mountein formetion end below

the Fort Payne cherte It is & very fine-grained, bleck, cartoneceous shale which
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‘ hes been broken by many fractures along which slipping has occurred resulting
in innumerable slickensided surfaces, which enhance the shiny appearance of
the shale. The Chattanooga shale in this area renges from 15 to 20 feet in
thickness, contains no fossils, except in the upper portion, and is so homoge=
neous in appearance and so uniform in position as to make one of the best
horizon markers of the whole region,

The followlng section occurs in a road cut on the highway to Cooper

HBeights, 0O¢6 miles northwest of that locality,

Chattanoogs Shale

Thickness
Contact with Fort Payne Chert in feet
2¢ Thinebedded, grayishe-green, very fine-grained earthy
shels, Hard end compacte Sparsely fossiliferous,
containing very small forms of Lingula melie Hall,
There is an abrupt change in color and lithology
between this and the black shales beneath , )
1, Very black, carbonaceous, fine-grained shale, hard
and compact. Upper one foot, light chocolate brown
in color, the remeinder blacke. Shows slickensided
-~ surfaces, and much minute crumbling within the
bedse Rests without break on light gray, thine
bedded shales of Silurian age. Unfossiliferous 10 b

Total 15 3"

The black shales (Bed 1) are the typical Chattanooga shales, while the
uppermoet, lighter strata (Bed 2) correspond to the Maury glauconitic mamber
of the Ri&getop shale, which would place its age as basal Mississippian. This

is borne out by the presence of Lingula melie, a form which occurs in the

g Waverly group of Ohio of Mississippian age. According ‘o Safford and Killebrew,
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the Maury shale overlies the Chattanooga shale unconformably in Tennessee,
and the Chattanooga is Devonian in agee Quite possibly these same relationg
may hold in Georgia, but since the black shales of the Chattanocoga are unfoge

siliferous, no new light can be thrown on the subject in this areas

Figure 4, Base of the Fort Payne chert, underlain by Maury
shale and Chattanocoge shalee. View looking
northeast of highway to Cooper Heightse
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MISSISSIPPIAN SYSTEM

Fort Payne Chert
The Fort Payne chert, one of the dominmant ridge makers of this area,

which is found cropping out around the flanks of the anticlines throughout the
Sand=Lookout Mountain area, tekes its name from the type locality near Fort Payme,
Alabama, where it was first named by
E. A. Smith in 1890 The formati on was
later restricted by Butts, and the name
Fort Payne chert now refers to strata
of pre-farsaw 2.2 which are underlain
by the Chattanooga shalee According to
Butts and Ulrich, the Fort Payne chert
contains fossils of Keokuk, lower
Burlington, and Fern Glen, all of the
Osage group, and of late Kinderhook age,
thus placing the formation in the lower
part of the Mississippian systeme

The Fort Payne chert throughout the
area is of uniform character, consisting

of massive beds of limestone and cherty

limestone, weathering and breaking down
into a tlocky and hackly masse The lower
Figure 5. Fort Payne chert on the
road to Rising Fawn. portion is more cherty than the upper

portion, and in almost all exposures,

the lower portions are best preserved, the upper parts having weathered into a
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red soil, conteining angular blocks of chert, with nodules and concretions of
silica, thus giving rise to a distinctive belt of soils by which the Fort Payne

chert can be traced.

Because of the weathering of the upper portions, accurate determinations
of thickness could not be made directly, but from observations in & nuwmber of
localities, it was determined that the Fort Payne chert veries from 200 to
275 feet in thickness, end is apvarently quite uniform in this thickness and

in charascter throughout all parts of the ares.

The following section shows the general character of the Fort Payne

chert:

Fort Payne chert, measurgd downward from contact
with Bengor limestone 2.65 miles N&OCE of Rising
Fewn, and proceeding slong the highway to the el
lower contect with the Chattanoogs shale, 2.46 Thickiess
miles N70°E of Rising Fawmn. in feet

3. Shaly and cherty beds, with many silice

concretions; upper contect with Bangor

limestone not observadble.  Uppermost -

beds bedly westhered, epvroximately 60
2. Upper portion covered., Thick ledges of

mascive limestone, brownish gray in

color, containing nodules and lentils

of chert, with a few small crinoid stems, 50
le Thick and thin bedded, cherty limestone and

dolomite. Beds irregular end knobbly with

nodules, irreguler lenses end beds of chert.

Crert renges in color from black through

dark grey to white. In part cavernous with

vuge of calcite and quartz. ¥eathers to an

iron brown color. Sparsely fossiliferous,

a few crinoid stems of large size being

common. Becores shaly toward top and is

more conspicuocusly weathered. 166

Total 276
Other locelities where the Fort Payne chert was observed show the same
general character as given above. Although great numbers of fossils have been

reported from the Fort Payne chert in other areas, they were quite scarce
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in thie part of Georgia, with the exception of the very large crinoid stems
which are reported to be so typical of the Fort Payne chert. At Dug Gap,
where the highwaey crosses Pigeon MOuntain,.such erinoid stems were found in
large numbers together with fregments of a large spirifer, identified es

Spirifer logeni Haell, which is typical of this portion of the liississippian.

Bangor Limestone
The Bangor limestone wes named by Z. A. Smith from its development at
Bangor, Alabame. In its original usege it included all rocks of Mississippian

ege lying above the Fort Payne chert. It has been restricted by Butts (1) to

the limestones lying ebove the Hartselle sandstone (ebove the Fort Payne in
Georgia) and below the Pennington shales. The gangor limestone ae thus
restricted belongs almost wholly to the Chester group.

An early name for the Bangor limestone was the "Mountein limestone",

since 1t may be seen cropping out in the flanks of the mountein ridges in

. —

this area, and the Bangor by itself holds up some of the ridges where the
Pottsville ies missing. Thus, it may be seen cwopping out in the lower

portions of Lookout Mountain and Sand Mountain, forming the steep escarpment

frox the base of these mountains almost to the top.

The Bangor limestone is massive in character, with beds of heavy, compact
limestone up to 3 or 4 feet in thickness, with the exception of some shaly
beds near the top. It is quite fossiliferous throughout, conteaining foseils
of Chester age. The thickness varies from somewhat over 400 feet in the
latitude of Rising Fawn and Trenton to some 700 feet in the northeastern end

of Lookout Mountain, the changes in thickness being apparently at the expenee

of the overlying Pennington ehales.




22

Figure 6. Corals in Bangor limestone, 115 feet below
top. Exposed along highway to Cooper Heights.

The following sections of the Bangor limestone were obtained at the

localities indicated:

Bangor limestone, measured downward from contact
with the Pennington shale on road to Rising Fawn.
Upper contact 1.1 miles S18°% of New Salem Church.

4, Ledge of oolitic limestone, hard, compact, with
wedium gray color. Contains crinoid fragments.
No good contact with Pennington observable
here.

5« Limestone ledges interbedded with shales

2, Greenish to greenish gray, fine grained, soft
plastic shales in very thin layers. Sparsely
fossiliferous, containing ostracods and very
minute brachiopods.

1, Massive, thick bedded, gray limestone, medium
grained with thin bedded shaly partings.
Some layers contain abundant fossils, as at
18 feet above base, with Campophyllum
gasperense Butts, Zaphrentis spinulosa
Edwards and Haime, Archimedes swallovanus
Hall, and Fenestella spp.; 70 feet above the
base is a layer replete with corals such as
mentioned above.

Total

Thickness
in feet

78

430
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Bangor limestone, measured downward from contact
with Pennington shales, on road to Cooper Heights,
2.44 miles S 81° W of Cooper Heightse Contact
somewhat obscured, but Bangor and Pennington
conformable, with sharp lithologic breaks

14, Very massive, gray limestone, medium=-grained,
in heavy irregular layerse Some layers
fine=-grained and compacte. Forty feet below
top occurs Zephrentis spinulosa Edwards and
Haime, together with a type of coral which
seems rather closely related to Cempophyllum'
gesperense Buttse The bottom layer is very
fossiliferous, conteining corels as mentioned
above, Pentremites pyremidatus Ulrich, P,
okawensis Weller, and numerous crinoid
fragments.

13, Very thinly lamineted, gray fissile shale,
Fine-grained and containing only minute
fossilse

12, Massive, gray crinoidal limestone

1l¢ Thinly lamineted, gray fissile shale

10, Massive, gray crinoidal limestone

9. Thinly laminated, gray fissile shale

8e Massive, gray limestone containing large corals

' in abundence: Zaphrentis spinulosa Edwards
axd Haime, Campophyllum aff. C. gasperense
Butts, Pentremiteg hembachi Ulrich, P, okawensis
Weller, Archimedes spp., Fenestella spp.

7e¢ Shale, thinly laminated end fissile

6. Massive, gray limestone; upper beds slabby and
covered with & mass of bryozoans. Some inter-
bedded shale in urpermost layers. Contains
erinoid fragments, Fenestella serratula Ulrich,
¥e tenax Ulrich, Archimedes communis Ulrich,
Ae swallovenus Hall, Archimedes sp., Polypora sp.,
Pentremites platybasis Weller.

5. Thinly laminated, grsy fissile shale

4, Messive, crinocidal limestone, showing solution
featuress Contains great numbers of corals of
lerge size and el so blastoids of large size.
Campophyllum gasperense Butts.

3¢ Interbedded, lobbly limestone, weathering to
rounded, concretion-like forms, with thin-bedded
gray shales Unfossillferous.

2o HMassive, gray limestone, very fine-greined and
dark gray in color. Corals as above.

l. Massive, coarse=-grained, light gray limestone, with
occasional crinoidal layers.

Thickness
in feet

[ RV R ]
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The section as just given is incomplete. Belcw the end of the section
there is a covered interval, after which thkere is.a repétition of the
Pennington shales. The Banger limeatone reappears farther down the highway.
The section has been broken by faulting, causing the beds to be repeated,

The total thickness here, however, does not seem to differ greatly from the
thickness ras seen on the road to Rising Fawn.

4t the northeastern and of Lookout Mountsin in Temnessee, a measured
thickness of 574 fee{ was Pound, with the top of the section missing, so that
in that locality the total thickness musi be on the order of 600 feet or
more, the Pennington apparently having been thinned in that direction. The
fossile obteined were of the same type and character as given in the sections
above., At the base of the section in Tennessee were obtsined Pentremites |

hambachi Ulrich, P. godoni (DeFrance), Archimedes swallovenus Hall, Composita

¢f. Co trinuclea (Hall), and Diaphragmus elegans (Norwood and Pratten).

The Bangor limestone ie characterized by abundent specimens of Archimedes,

Pentremites, and corals, but although it constitutes & rather definite lithological

unit, the faunss indicate that it conteins a number of h&riZOnS'which'are
equivalent to units defined elsewhere., In Georgia, further work is negessery
to define these.horizons properly, but tentatively it might be suggested that
the following is true,

The uppermost limestone beds, constituting the highest €5-75 feet is
avparently the Glen Dean equivalent, and cogtains an assemblage typical of that.
Imnediately underlying this limestons are greenish shaly beds, which are
sparsely fossiliferous, but which appear in position to be partly equivalent
to the Golconda shale, Butts (1) mentions that the Golcenda is characterized
by innumerable speciee of Archimedes, which is true of the limestone immediately

below the éhalo; 80 that possibly the shsle plus a portion of the limestone is
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to be correleted with the Golconda. In part this is confirmed by work on
microfossils from the shaly beds, which shows that this horizon is below the
Glen Deen* although their equivalence with the Golconda has not been
conclueively shom.

From shale beds in Cooper Gap were collected the following: Cycloceras sp.,

Edmondis sp., Orthoceras sp., Spiriferina spinose (Norwood and Pratten),

Polypora spe, separated radial plates of Pentremites obesus Lyon, & blastoid

of very large size. A4lthough this locality has not been placed definitely in
the section, it apparently is near the top of the Bangér, and seems to be
another indication of the equivalence of that portion of the Bangor to the
Bolconda.

In the lower portions of the Bangor, the presence of Campophyllum
gasperense is good evidence of its equivalence to the Gasper of Alabame and
Tennessee. In Georgim, this is the lowermest hor;zon of the Bengor, and follows
imrediately above the Fort Payne chert.

In Tennessee, at the northeastern end of Lookout llountain, the presence
of the St. Louig limestone horizon between the Gasper and the Fort Payne, is

indicated by Lithostrotion broliferum, Spirifer leidyl, and Spirifer keockuk.

*¥inkler, Virgil, Personal Communication
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Pernington Shale

The Pennington shele of late Chester age, weé nemed by Campbell for
Pennington Gap, Virginia, whers it is 1025 feet thick. In Alabame and in
Georgie, it rests upon the Benger limestone and is overlain by the Pottsville
formation of Pennsylvanian age. In this srea, it is co-extensive with the
Bangor limestone, although varieble in thickness. It consistr of variegated
sheles with occasional layers of ssndstione end limestone. It is extremely
fossiliferous, being characterized by grest numbers of fenestellid bryozoans
and brachiopods. The following sections will give the most‘characteristic:

feastures of this formatione.

Pennington formation measured downward from conteact
with the Pottsville formation on the roasd to “
Rising Fawn. Upper contact l.l1 miles S11°E of
New Salem Church. Contect with Potisville not Thickness
good. in feet

14, Interbedded eandstone and shale. Shales

greenish gray in color; sandstone brownish,

in irregular lens~like beds. A&scends into

predominently greenish~gray shale, 21
13, Earthy greenish gray shale, weathering brown

with black stains, Crumbly. Soms sendy

layers. Upper three feet a brick red shals,

which is characteristic of the Pennington.

Unfossiliferocus, 78
12. Irregular, thick and thin bedded sandstone in

lenses, Cross bedded. Medium grained,

reddish brown color. 18
11. Thin bedded, brown shale, splitting intoc fine

slivers, and weathering derk brown. Some

bleck staining between the layers. Some

sendy layers. Unfossiliferous. 48
10, Covered intervsl. 22
9. Greenish gray fissile shale, thin bedded,

splits into thin slivers. Unfossiliferous. 26
8+ Brownish to greenish gray fissile shele. 16
7. Brick red shale 2
6. Covered interval 9
5. Dark, brick red shale. Very soft and earthy,

steined with black. 5

e e

PO



4.

3e
2e

l.

Thickness
in feet
Dark, dirty greenish=gray shale, fissile,
weathering to smrll fragmentse Contains
several species of Fenestella, Diaphramus
elegans (Norwood and Pratten), Polypora spe 29
Cdvered interval 7

Yellowish brown, muddy shale, Soft and plastic.

Very fossiliferous with Fenestella sppe,

Fenestella tenax Ulrich, Aviculopecten sppe.,

Cycloceras sSpe, Orbiculoidea sp., Spirifer

increbescene Hall, Orthotetes kaskaskiensis

McChesney, Diaphragmus elegans (Norwood and

Pratten). 36
Yellowish=brown, muddy shales. Only occasional

outcrops of this bed, with no @ od contact

between it and the Bangor below. 90

Total 405

Fizure 7e Contact between shale at the base of the

Pottsville (Gizzard), and the Pennington
shale, exposed along road to Trenton,
View looking easte,



Pennington formestion, measured domward from contact
with Pottsville formation on highway to Cooper
Heights. Upper contact located on highway near
the rim of Lookout Mountain, 2.8 miles 871 °% of Thickness
Cooper Heights. in feet

13, Thinly laminsted grayish green shale to
brownish shale., Overlain by Pottsville shales

with no conspicuous break. Unfossiliferous. 12
12, Thinly laminated light gray shales. 10
11, Brownish gray shale in thin beds. 8

10, Irregular and lens~like; massive sandstone,

interbedded with shale of the same character

as above. 15
9. Grayish green to brown saendy shales with

several layers (up to 4 feet) of red earthy

shale, Occasional lenses of sandstone.

Unfossilifercus. 15 - 25"
8. Interbedded sandy shele and sandetone, resting
with discordance upon Bed 7. 10 - 15"

7. Massive, irregular and lens-ghaped beds of heavy

compact sandstone, with interbedded shale layers.

Shaly layers contein limonite., Sandstone in

part conglomeratic with quartz pebbles and with =

fragments of Bed & near base. 15 - 25
6. Thinly laminated green to gray fissile shales,

with occasional thicker beds of sandy shale.

Descends into olive green shales. 20
S+ Thin and thick bedded buff to greenish grey

sandy shales eand sandstone in beds up to six

inchee thick. Unfossiliferous. 15
4, Thinly,bedded, red earthy shales. ' 28
3« Greenish gray, earthy shales, Conteins nume rous

fossils, with Penestella tenax Ulrich, Fenestella

spp., Polypore sp., Diasphregmus elegans (Norwood

and Pratten), Spirifer increbescens Hall. - 75
2. Red shale, thinly bedded and earthy. 6
l. Covered interval with occasicnal exposures of )

greenish gray, thin bedded shales interbedded

with red earthy shales. Maintains same

attitude to the Bangor limestone, where there

ie a sharp and conformable contact. 194

Total 418 - 4=z8"

The Pennington shales are of this same character throughout the eres,
although they spparently thin out northward, being probabdbly not much more

thsn 200 (?) feet thick at the northeastern ena of Lookout licuntaein.
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Figure 8 Discordance in the sendstones at the top of
the Pennington formation, exposed on highway

I to Cooper Heightse View looking weste

The contained fossils and the position of the Pennington formation
show that it is upper Chester in agee It is in part equivalent to the Floyd
shale which lies to the eastward, end the presence of the shaly Pennington
beds in this area probably represents a shoaling of the seas toward the end of
the Mississippian periods The Floya shale also represents the shoreward shaly

facies of the Bengor limestone, with which it intertongues.
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PENNSYLVANIAN SYSTEM

Pottsville Formetion

In 1892, Hayes (5) divided the Pottsville of Tennessee and Georgie into
two formations, the Lookout sandstone, which rests upon the Bangor limestone
(the Pennington), and the #alden sandstone which lies above the Lookout
sandstone, both named for exposures in and around Lookout Mountain and #alden
Ridge. The top member of the Lookout sandstone was named the Sewanee
conglomerate, and this member marked the division between the two formations.

Investigations in the Lookout Mountain area of Georgia indicate that the
strata of the Pottsville are extremely irregular in character, varying from

shele to sand to conglomerate in short distances. It is seen, furthermore

Figure 8. Top of the shaly member at the base of the
Pottsville, overlain by massive sandstone.

Small coal seam lies between the two
Exposed on road to Trenton. View looking
east.
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thet there is no continuous stratum of conglomerate which might be differentiated
as the Sewanee conglomerate, and hence there is no good dividing horizon

between the Lookout sandstone below and the Walden sandstone above. It is
proposed, therefore, to consider all of the variable beds above the Pennington
shales es a unit-~the Pottsville
formation. Any subdivisions will apply
only locally, and will lead only to
confusion in attempts at correlation.

The Pottsville formation is the
uppermost rock unit of the Lookout-Sand
Mountain area, and only a portion of it
is present, so that the section is
incomplete upward. It is to be found
making up the sumuits of both Lookout
end Sand Mountains, and owing to the
synclinal structure, the highest portions
of the formation are to be found in the
central partes of these mountain masses.

The escarpments of the mountains are

ordinarily made up of the more resistant

Pottsville sandstone and conglomerates,

Figure 10e Fells at Lula Lske
with exposure of the Pottsville

although the amount exposed varies

sandstone. View looking north greatly from place to place, in some
across upper part of McCallies
Gap. areas only the rim is composed of these

rock strata, while in others, the Potts-
ville extends far down the escarpment. Where active streams have cut back into

the rims of the mountains, the synclinal structure causes the Pottsville to
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appear near the base of the cliffs so formed.

Throughout, the Pottsville is extremely variable in chafacter, consisting
of lenses of cross-bedded, massi#e sandstore; thin, eslabby sandstone and shales;
beds of conglomerate which are developed oniy locelly where white quartz
pebbles have been introduced into the coesrser sendsione of the formetion. These
beds are continental in origin and contain no fossils other than those of
plants. Coal beds are common in the upper portions of the formestion, where
several sesms are thick enough tc be ?orkﬁd commercially. Small lenses of
coal are scattered throughout the Pottsville, however. In most of the locslities
examined, a group of shale beds is rather persistent at the base of the
Pottsville. This shale seems to correspond to the Gizzard shsle of Nelson, se
defined in Tennessee. It is variable in thickness and in cheracter, and éé&
or may not have a coal seam at the top. |

The longest continuous section of the Potisville is thet which starts %t
the coal mining aree at Durheam, where the highest stratigraphic point is the
summit cflRound Mountein. The section may be continued downward for a
distance of about nine miles elong the railroed spur which leaves the mountein
via McCallies Gap. This section follows:

Potteville formation, measured downward from Round

Mountain at the Durham cosl mines, and proceeding
northeastward slong the railrocad spur to & point

in the rim of the mountein just below McCallies Thickness
Gep. in feet
38, Sandstone, coarse grained, massive, and white
- in color. 40
%7. Shale, arenaceoue ' 50
36. Sandstone, massive, white. 40
35. Shale, gray et baese, ascending into shsaly

sandstone €5
34, Coal, "A" seanm 1 &
%%+ Shely sandstone i2

32, Thick and thin bedded, irregular sandstone, white
" to pink in color, with grasdual transition to bed
above, 50
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30.

29.
28.

27.

26.

25,

24.
23,
22,

21,

20,
19.

18.

17.
16.
15.
14,
15.
12,
11,

10,

Q.
8.

IC
6.

S.
L,

Coal, Durham Seam Marker

Thick and thin bedded, irreguler and cross
bedded sendstone, with occesional massive
lenses, ¥hite to pink in c¢olor.

Coal, Durham Seam

Underclay, gray in color, with numerous plant
remains

Coal, Durham Seem. Beds 27 and 29 together
constitute a double seam, which have been
named the Durham Seam.

Underclay, gray in color, with mimerous plant
remains,

Thick end thin bedded, irregular and somstimes
flaggy sandstone, white in color, but
weathering brown. Cross hedded.

Shely sandstone in thin beds:

Thin bedded ssndstone, with transition to above.

Ledges of massive white to gray sendstone,
weathering brown

Very thin bedded, gray to brownish gray, fiseile
shale

Coal, Number 4 Seam

Undercley, gray in color with numerous plant
remaine.

Thick and thin beddsd white sendstone; ascending
into thicker end mores massive layers. These
layers change laterally into thinner beds, On
the whole very irreguler.

Very thinly leminated white sandstone

White sandstone in thick beds

White, thin bedded sandstone

Thin bedded sendy shsle

Shale, brown to tan, very thinly laminated

Thin bedded sendy shale

Cross bedded white sandstone, stained brown, in
irregular beds up to 4 inches thiek

Thinly laminated, cross bedded white sandstone,
undulating very gently. Sandstone in part
conglomeratic with white quartz p¥bbles.
Diesintegrates into white sand

Coal seam _

Pink to white sandstone, thinly laminated and
cross bedded

Coal, smutty and impure

Masaive white sandstone, cross bedded in
irregular beds

Massive white sandstone in bede up to 1 foot thick

Thick and thin bedded, brownish gray eandstone,
weathering brown, ascending into thin bedded
shales

Thickness
in feet
Bﬂ

101

31
15

12

100

30

277
20

180
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Thickness
: in feet
5. Shale, brownish, fissile, and weathering to
rounded concretion-like forms. €0
2. Massive sandstone, white in color, weathering
brown 150
1. Lower portions of sandstone missing and also the
basal shales. From other sections and from the
relation to the Pennington below, it is estimated
that there are about 140 feet missing here. See
other sections for the character of these
lowermost beds. 140
Total 1838 4"

The following section shows the charscter of the basal portions of the
Pottsville formastion. This section is incomplete, but continues upward as
one proceeds toward the center of the mountein.

Pottsville formetion, measured downward to contact
with Pennington shale, starting just above the
rim of the mountain on the roasd to Trenton, at Thickness
a point about 2.1 miles N12°W of New Salem School, in feet

9. kassive, cross bedded, white, medium grained

sandstone 33
8. Brownish gray sendstone in beds ranging from

3 to 4 inches thick. Very irregular and

lenticular., Wedium grained, conteining mch

carbonasceous matter end plant impressions,

Cross bedded. Beds white to light grey in

color., Unfossiliferous. - 78
{. lassive, white to light grey sandsitone in beds

up to 3 feet thick, Beds lenticular, containing

locally beds of conglomerate. Smell cosl seams

a few inches thick, and a few fest in length

intercalated in the sendstone layers. 30
6. Conglomerate. Massive beds containing great

mumbers of white quari{z pebbles. Pebbles for

the most part of smell size (up to % inch in

dismeter) with a metrix of coarse grained sand.

Contains many cavities, some of which are

limonitized. At the basse a sandstone lens

seperated from the conglomerate by & § inch

layer of coal. Carbonaceous matter may be

seen throughout the conglomersate. 21
S. Coal Seam, variable in thickness, but rather

pereistent at this horizon 2

N e 2

NS
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Thickness
in feet
4, Massive, medium gray sendstone, almost quartzitic
in character. Very dense and fine grained, in
beds up to 2 feet thick. In part cross bedded.
Heavy ledges of almost white quartzite predominste
near bottom., Toward the top, sendy shale beds
becoms intercalated into the section, and are
separated by heavy sandstone layers 4 8"
3+ Sandy shale, somewhat thicker bedded than Bed 1
‘ below, being up to 1 inch in thickness. Brownish
gray to ten in color; beds very regular in

character. Shalier toward top. 18
2. Ledge of greenish gray shaly sandstone containing
fragments of cerbonaceous mstter 1 6

1. Greenish gray to brownish gray fissile shales,
weathering to e dark brown color. Weathered
surface is rounded. Broken by innumereble
fractures. Very fine greined with an earthy
luster. 59 6"

Total 287 &"
Contect with Pennington shale is sharp, showing
abrupt change in lithology end cheracter. Beds
1 to 4 above seem to correspond to Neleson's 4
Gizzard shale., (See Figure 9) ;

The corresponding section wes measured on the opposite side of Lookout g
kountain. This follows:

Pottsville formetion, basal portion, measured
downward to contect with Pennington shale, starting
just above the rim of the mountain on the rcad to
Cooper Heighte, at a point about 2.8 miles S71% Thickness
of Cooper Heights. in feet

6. Covered interval, with intermittent outcrops !
of massive, white, cross bedded sandstone.

Occurs just west of turn on rim of mountain. 300 i
5., Smutty coal seam 2 i
4, White to grey sandstone lenses up to 1 foot '
thick, interbedded with sendy shales ‘ 16 ;

3. Shale, dsrk and carbonaceous, with thin coal i
dayer near top, and occasional interbedded i
sandstone leyers 9 ;

2., Heavy white sandstone, massive at base, and
becoming thinner bedded toward top. W#hite
to brownish in color 6

l. Gray to brown shale, weathering to rounded
formse Shale fissile, thin=bedded, and broken
by imnumerable fractureses Shows sharp
contact with underlying Pennington shale, 80

L )

Total 413
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The variable character of the Pottsville formation is indicated by the
sections as givene This formetion contailns no animel remsins, dbut it does conw-
tein large nunbers of fossilized plant remeinss In general, these were most
numerous in the underclays found together with the coal seamse Among the geners

represented were Calamites, Lepidodendron end others with the same character as

those found in the Pottsville in other arease
The Pottsville section is incomplete, and there are no representatives
of any higher systems, so thet these rock strata comprise the youngest rccks

of this area.

GEOLOGIC STRUCTTURE

The geological structure of the Lookout=-Sand Mountain ares, in general
consists of quite sy:rmne’cricai folds which trend in & direction N 30° E, and
which pitoh generally in this area to the southwest, so that the structure when
cqmbined with erosion has given rise to zig-zag ridges, which are so character=
istic of Appalachia.n structures, Northwestward, the folds become le ss pro=
nounced, and Sand Mountain has more of a plateau=like charscter, Erosion hss re-
sulted in a reversall of topography snd at the present time, the mountain areas
are underlain by the symclinal structures, while the wvalleys and lowlands are
underlain by the anticlines,

From west to east in this area the following major structures may be
noted: Sand Mountain oocupying the whole northwestern cormer of the area; Looke
out Valley anticline, narrow and closed at both ends, end extending from the
Alsbama line to the Tennessee boundary; Lookout Mountain, synclinal in cheracter,

extending from Thattanooga, Tennessee, well into Alabamas in & southwesterly die
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rection. Near the southern part of the area, Lookout Mountain splite, becoming

a double ridge, eech cne of these meinteining the synclinsl forme On the west,

Fox Mountein represents the southwestern extension of the Lookout Mountain ridge.
On the east, Lookout Kountein proper continues in the same directione In be-
tween, heading into Johnson's Crook, lies the northeasternmost extension of the
Wills Creek anticline of Alabema, & structure of remarkable length end continu-
ity. East of Lookout Mountein is the anticlinal eres of Chattanooge Creek, bor-
dered on the east by Pigeon Mountain, This anticline pinches out southwestward

in Melamore Cove, a feature anslogous to Johnson's Crook. Lastly, Pigeon Mountain,
a full description of which is not given in this report, is synclinal in structure,
tepering out and finally dissppearing to the northeastward., Still farther east

are the prominent folds end thrusts of the folded Appalachians,

SAND MOUNTAIN

Sand Mountain, the broad northeastward extension of Welden Ridge of
Alabame, is underlain by rocks that are broadly synclinal in character, the
structure being most pronounced near the edges, and so inconspicuous in the interior
portions as to be essentially flat-lyinge Thus, in its dissection, the belts of.
outcrop of the rock strata tend to follow more or less closely the contours of the
topography. The Pottsville formation constitutes the wpper portion of the platesau,
the Bangor and Pennington formations being exposed only in the floors of the deeper
valleys, such as Nickajeck Cove and Castle Rock Gulf. Along the southeastern side,
where the Bangor end Pennington formetions are tilted upward, they form more promi-
nent outcrops, and northeast of Slygo Cove, these formations underlie the whole
broad area, with the excevtion of Tatum and Murphy Mountains. Along this portion

_of Sand Mountain, dips are toward the northwest, ranging from 9° to 179, and flat-

tening rather rapidly as one approaches the interior parts of the mountain,
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LOOKOUT CREEK ANTICLINE

Southeast of Sand Mountain, and flanking it for its entire length in
Georgia, is the Lookout Creek anticline, some three and one=half miles wide bew
tween the escarpments of the flanking mountain masses, and some 17 miles long in
its exposed portions in Georgiae It extends several miles farther into Alabama
before finally closing off, and also extends northeastward into Tennessee for
some distence. The axis of this anticline coincides almost axactly with U. S,
Highway Noe 11 throughout most of its length, but there is some divergence at
either ende Exposed in the axial portions of this structure are strata of
Ordovician age, but none older than Chickamauga may be seen. Adjacent to
the Alabama and Tennessee boundaries, Silurian rocks extend completely across the

axis, indicating a closure at both ends,

Figure 11 View southeast from Sand Mountain toward
Fox Mountaine Johnson's Crook in di stancee
Valley in foreground shows the breached
Lookout Creek anticline, with strata ar=-
renged concentricallye The line of low
hills underlain by Fort Payne chert may be
followed all the way around the closed
southwest end of this structure. Central
portions of anticline contain Silurian
and Ordovician stratae
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The dip of the beds away from the axis varies within rather broad
limits, but in general, the average dip is 12° on both sides, or 1100 feet per
miles The structure is symmetrical and is flanked regularly by Silurian end

Mississippian stratee

WILLS CREEK ANTICLINE

One of the most prominent struectural features of Alabame is the Wills
Creek gnticline, lying between Walden Ridge and Lookout Mourtain, and extending
in g northeasterly direction for some 80 miles, the northeastern end reaching
into Georgia for a distance‘of 5 or 6 miles and heeding into Johnson's Crook; a
deep indentation of Lookout Mountain on the west sidee This anticline is sep=-
arated from the Lookout Creek anticline by the southwesterly extension of Look=-
out Mountain and Fox Mountain, toth of which are underlain by the Pottsville
formetion, and both of which have & synclinal forme. FEetween the two there is &
sgddle in which Bangor limestone is exposed throughout; this is the gap through
which flow the headwaters of Lookout Creek,

This anticline is similar to the Lookout Creek enticline, in that the
succession of beds away from the axis is perfectly regulere The nose of the anti=-
cline, however, near the heacd of Johnson's Crook appears to be constricted leter=
elly, so that the width here is less than it is farther to the southwest, Dips
are on the ssme order of nmagnitude as in the ecase of the previously discussed
anticline, &l though & nunber of anomalous dips were observed on Silurisn strata =
~ this is believed to be the result of purely locel folding in the softer Red
Mountain formetion, Dips in general renge from 10° %o 13°,with the average being

rnearer the upper lirlt; the directions very from northwest to east in passing

around the end of the structure,
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LOOKQUT NOUNTAIN
Lookout Mountain, the most prominent landmass in this aree, has the fom
of an elongated basin, striking N 30° Es Its prominence is assured by the heavy
beds of the Pottsville formation that constitute the center and the rim of the

syncline. The structure is, in general, pitching toward the southwest, so that

Figure 12, View north along Sitton's Gulf toward Lookout

Valley and Sand Mountain, showing prominent

western escarpment of Lookout Mountain and

exposures of the Pottsville formation,
more of the Pottsville formetion is preserved in that portion, with the highest
point stratigraphically being Round Mountain in the viecinity of Durheme In the
region of Johnson's Crook, dips are northeastward, showing a closing of the basin
at that ende Although dips throughout the mountain area vary widely in both di=
rection and magnitude, they do, in general, give the picture of a basin with its
center close to Durham,.

The dips tend to be highest near the rim of the mountain, flattening out

as one approaches the interiore Dips along both the eastern and western margins are
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close to an average of 20° , wherees, in the centrel portions of the syncline, the
dips, which ere more variable in direction, aversge on the order of & to 10 defrees.
The axis of this syncline parallels in direction the axes of the other
structures elready noted, namely N 30° E; the exis pitehing in g southwesterly di-
rection, such that the syncline becomes broader in geing southwestward. The

pitoh here is on the order of 133 feet per mile, or atout one amd one=-half degrees.

CHATTANOOGA CREEK ANTICLINE

Lookout Mounmtain is flenked on the east by another anticline, of which
only & small portion is included in the area under discussione This anticline
is of the same symmetrical character as those previocusly discussed, but is very
much broader at its northeastern end, and exposee the Knox dolomite along the
axial portions. This anticline pitches southwestward, and as a result it becomes
narrower in that direction, finally nosing out in kMclamore Cove, where it is sur-
mountéd on tne one side by Loockout Mountain, and on the other by Pigeon Mountain,
an offshoot of the Lookout Mountain synclines The belts of outcrop of both the
Lookout and Pigeon Mountein synclines end the Chattanooge anticline have the
characteristically zig-zag eppearance of the ridges snd valleys of the folded Ap=-
palachiang, and it is even more pronouﬁced in this part of the area than in the

area west of Lookout Mounteine

STRUCTURE ON EAST SIDE OF LOOKOUT MOUNTAIN
On the east flank of Lookout Mountain, snd exposed along the road ocuts
of the highway to Cooper Heights, is a local structure that apparently has involved
faulting of a tensional characters In the upper part of the mountain the Bangor

limestone may be seen in ite normal position, dipping inward toward the synclinal

axise At the base of the mountain, large exposures of this formstion are agein
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to be seen, with low dips, but lower in elevation than would be expecteds Between
these two exposures, both Bangor end Pennington may be seen, with dips ranging

from 80° to verticallye

Figure 13 Vertical beds of Bangor limestone exposed
along highway to Cooper Heightse View
along strike (N 18° E),

Although thrust-faulting is a regional habit in this portion of the Ap-
palachians, it is not unlikely that relaxation of regional compression may be fol=
lowed by readjustments of a tensional character, giving rise to normal faultse
It is thought that in this part of Lookout Mountain, two or more faults have devel=
oped along which slippage of the slump type, with rotational movements, has
caused the displacement downward of the strata, with sufficient rotation to give
rise to the high dips notede The displacement is probably on the order of a few
hundred feet, appearently dying out in either direction, since no evidence of

movements of this type were to be seen in exposures on either side of that lo=

OalitYo
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ECONCMIC PRODUCTS

COAL
Cogl in this aree hes been mined continucusly at one locality,or another
since & nuﬁber of years before the Civil ®ar, the first producing ares being at
Castle Rock and in the viecinity of Cole City, both areas being now abandoned ex-
cept for purely locel operatiomse The area divides itself naturally into two coal
producing areas, that of Lookcut Mountain where operations zreon = compératively

large scale, and that of Sand Mountain where small scale mining is the rulee

Locskout Mountain Areas

In the vicihi;y of Round Mountain in this area, outcrops of coal were
worked to a very limited extent prior to the Civil War, endu utilized locally. It
wes not until 1891, however, that intensive mining operations began to be carried
oute The building of the railroad spur in to Durham sided these activities, and
from 1882 to the present the mines have been in continuous operation, at the present
time being leased by thé Durham Lend Compenye At‘the turn of the century the mines
were producing about 1000 tons per day, but this hes now fallen off to a few hun-
dred tons & month. Originelly, a large part of the coal wes converted to coke
in ovens at nearby Chickemaugs, but these coke ovens have now fallen into disuse,
and the coal is shipped &s miredes At the present time, these mines at Durham
are the largest‘active coal mines in the sreaes

Within the Pottsville formation in this mres are nine to ten coal seams
verying from 4 to 30 in;hes in thicknesss In addition to these, there are innu=-
merable smaller lenses and seamlets of coal which are meore local in character

and distinetly less persistent than the larger ones. Workable seazms, unlike those

e
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in the Sand Mountein area, tend to be concentrated near the top of the Pottsville
formation (See Stratigraphy), and hence are to be found cropping out chiefly in
the vicinity of Round Mountein end Durhem, which is the central portion of the basin_
conteining the higher streta of the Pottsville (See mep for outcrop areas of coal
seams ) | |

At Durham, the producing seams are three in number: Number Four Seam;
the Durhem seam, & double seem gboub 180 féet higher stratigrarhicelly; and the
"A" Seam, some 120 feet stratigraphically'above the Durham Seem. These are all
exposed in the Durhem region, and crop out concentrieally with Round Mountain as

a centere The following is the generszlized section of that area:

"A" Seem 1! 6"
Shale and Sendstone 62!
Durham Seam Narker g"
Sandstone 567

Lurham Seam and '
middleman 5 2"
Shele and Sandstorne 181!
Number Four Seam 2
Shale end Sandstone 477!
Coal 1
Sendstone 30
Coal 21
Shale and Sandstone 687!
Shale (Gizzerd) 140!
Totel 1645t 4"

The Durhem Seam,~averaging 24 inches in thickness, is & type of -coal
similar to Pocahontas, and in the past, this seam has furnished the bulk of the
production, with the result that at the present time, 1t is largely exhausted.

Number Four Seam, atout 180 feet below the Durhen seem, sveraging 17 to

18 inches in thickness, has & high value for coking and industrial purposes. This

seam is reported to underlie some 6000 acres, giving & possitle reserve of
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9,600,000 tons.* This, together with the smaller "A" Seam, 120 feet above the %
Durham Seam, would seem to assure rescrves well into the future et the present rate
of procductions The latter seam has just recently been opened in a number of pleces,
and future production will come largely from these two seamse.
The followinz is er enalysis of the coal from Number Four Seam:®
Yoisture senressres e 1'10
Voletile Matter ... 22.00
Fixed Carbon ceesee 70e2b
ASh s esovreasSOeOBRE VS 1.65
Sulphur RN NN RN N NN 077
10077
Be Te U rer pound 15,550
The mein openinge for the mines at Durham sre in Walker County, on Lots
314 and 316 of the 10th Distriet, and Lot 10 of the 1llth Districte Scattered ?

through the aree are a number of smeller opsnings, either sbandoned, or used as

exploretory holese

Send Nountein Area

The history of coel mining on Sand Mountein antedetes that of Lookout
Mountain, this area comteining Castle Roek and Cole City, two aress, which, together
with several others, were the sites of the first large scele mining enterprises iﬁ
this areas These large mines bave been ebandored for some yesars, tut Sand Mountein
is still an area of ever-increased mining on a smaell scele, the individual enterw= %
prises contributing to a growing total amnnuel coal productions

Trhe coal of Sand Mountein is conteined largely in the so-called Lowér E
Coal Measures, or the Lookout Sandstone &z named by C. W. Hayes in 1892, for ex=

posures on Lookout Mountein, As on Lookout Mountain, it consists of a veriegeted

*From Durham Land Compeny prospectus.
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series of shales, sendstone end conglomeretes, 300 to 400 feet in thickness. It
is overlain by the Walden sandstcne, & similar series of somewhat greater thickness,
the greater portion of which is to be found on Lookout Mountein, where it contains
the workeble coal seesms., On Sand Mountein, only & small thickness of these upper
Coel Messures are to be founde

Contained within the lower Pottsville in Sand Mountain are four coal seams,
three of which have been mined in the past, and which.seem to offer commercial
possibilities for the futures These sre: The Etna (Castle Rock or Raccoon) Seam;
the Dede Seam; and the Rattlesnake Seams Below these occur & fourth seam, the

Red Ash, which has not been worked to any grest extent. In a general way, these

seams occupy the following positions with respect to the Pottsville formation:

Etna Seam 18 - 28"

Shales ané Sendstcns 1l - 40!
Dade Seam 20 - 60"

Shales snd Sandstone 30 - 768t
Rattlesnake Seam 15 - 30"

Shales and Sandstone 30 - 60!
Red Ash Sesm g8 - 12"

Shele (Gizzerd) 100 - 150°

(Pennington Shale - Mississippian)

The thicknesses of sendstone or shele which occur between tue coal seams
vary rather widely from place to place, while at the same time, the thickness
of the coal seams is just as variables Around Nickajack Gulf and the interior por-
tions of the mountain, the coal seams lie slmost flat eand crop out in the bluffs
in belts of outcrop that tend to parellel the contours. This would make miningv
operations comparatively easy, since the drifts and entries would lie in a horie
zontal pleane., Only toward the eastern margin of Sand Mountein do the coal seams
become inclined, with a dip toward the northwest at moderste angless.

Ingsmuch as the coal seams on Lookout lountsirn snd the coal seams on

.
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Sand Mountein ocour in different portions of the seme series of strata, it is, of
course, evident thet they are not correlastive. Certain coal seams near the base
of the Pottsville wuld eppear to be equivaelent in both mounteins, but there is
no evidence other than stratigraphic position. The problems of correlastion in
the Pottsville are evident from the heterogeneity of the sections; the only sure
way of correlating the coel seams being to walk them out from locality to locality,
an impossible procedure between the two mountains,

From sbout 1870 toc the period 1905 to 1910, & considergble guantity of
eoal was removed from the Sand Mountein eree under large scale operstions. All
of the mines opersted during this period ere now abandoned end if used at ell are
worked only on & minor scale. Since the gbandonment of these mines, however,
many individusls have opened hew and smaller openings or have cleaned out oléer
exploratory entries in order to remove small quantities of coal which is placed
on the market in nearby Chattanooga. The aggregate tonnasge obteined by these
operﬁtians is small, but it is an industry which could te encouraged and there
are still untouched resources of coal in sufficient guantity so that annual
production from this ﬁrea could be greetly increased, to the advantaze not only of
the ceoal miners but to the State.

The following are the mines originelly worked on a large scale, but now

lying idles
Castle Rock lines Lot 43, District 1°©
Raccoon lines Lot 37, District 1§
Cole City Mines Lot 47, Distriect 19
Parker Mines Lot 48, District 1°
New South Weles Mire Lot 74, Listrict 1S
Rettlesneke Mines Lot 72, Listrict 1C
Ferndale liines Lot %2, bistrict 19
Slope Mire Lot 54, Distriet 19
0ld Dede NMine Lot 69, District 19

The lest named mine has been worked somewhat in the past few years, with
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the removal of a few tons of coel from the pillars. The seam worked here is the Dade
Seam, whichk is about 30 to 40 inches in thickness. An analysis of the coal from this

seam shows the following, Fansard (3):

-

Moigture eecsecsc 2,04
Ash ssensssessee 18099
Volatiles ececeee 2061l
Fixed Carton eees 58086

Totel 100,00
Be Te U 12,383

It is extremely difficult to determire the amount of test coal that mas
been removed from these workings, since no stetistics covering this area alone exist
for the years following 1891, and none prior to 1884, From 1884 to 1891, the tonnuges
removed were as follows, McCellie (9):

| Year Short Tons

1884 wevuiveveecenssesess 150,000
1685 csevessnrsesessececss 150,000
IBBE seeceosassenssessne 223,000
1887 sevevcencsnsssrenne 513,715
1888 seseccecsssesenosss 180,000
1689 seeeeeerenvevesvese 225,934
1820 seevessossoencecass 225,337
1821 .ciceccesvevescsncns 171,000

Totel 1,635,986
At the present time, a great many smaller openings are to be found scat=
tered through the Sand Mountain aree, some or them made at the séme time that the
clder mines were operating, as exploration driftsy others recently opened up by the
occupants of the area in en attempt to meke coal mining pay dividends. At the present

time, there is a certain small sctivity in mining the coal, amounting to only a few

hundred tons per monthe These smaller active and inactive openings are as follows:




Etns Seem

Let 17, Distriet 19

56
36
35
36
37
71
75

Dede Seam
Lot 17, District
56
55
71
74

Rattlesnake Seam
Lot 17, District
26

Unidentified
Lot 181, District
124
139

140

19
10
10
10)
10)
19
10

19
i9
19
1g
19

19
19

10
i
19

19

A DI bt I I S WA

0O 1

openings, 2 working
opening, collapsed
opening, new and working
opening, new and working

openings, working

openings, inactive
opening, worked sporadically

operning, inactive
opsning, inactive
openings new and working
openings, inactive
worked in 1940

opening, inactive
opening, collapsed

opening, inactive (Dade?)
opening, inactive (Dade?)
openings, 1 being opened, and
1 abandoned.
openings, abandoned (Rattlesnake?)

For futther ana more complete information with regard to these individual

mines and properties, the reader is referred to McCallie (9) and Sullivan (14).

There are, as is seen, four principal coal seams in this ares, only two

of which are worked to any extent at the present time., These four seams aggregate

8 feet 5 inches in average thicknesse

The ares where the coal is best developed 1s that portion of Sand Mountain

that lies north of the leatituds of Trenton, a total area of about 30 square miles,

deducting the gulfs formed by Cole City Creek and its tributariese. (See Map for dis-

tribution end outorop belts of the coal seams)s Of this areas, the Dade Seam ~ppar=

ently underlies all, while the Etna, Rattlesnake, and Red ish, in workable gquantities,

being very conservative, underlies only halfe Using the average thickness of thess




——T—

a8

. seams, and the areas given, the total amount of coal for each seam is as follows:

Seam Short Tons
Etna Sem Ssessvssscvesvee 29.275,000
Dade Seam sesseesecscsseces 100,360,000
Rattlesnake Seam cecececees 41,625,000
Red Ash Se@m esveccccsncos 16.725,000

Total 188,185,000

This gives a total tonnage for Sand Mountain of 188,185,000 short tonse
From this must be deducted that coal already mined in the operations from 1880 to
1907, for which only partial figures are available, During the period 1884 to 1891,
1,638,986 tons were removed from these ﬁines. Using this figure, plus twice as
much more to estimte roughly and safely for the 19 years without record, would
mean that possibly 4,639,000 tons had elready been removed, thus leaving as a

workable reserve in this area, a tonnage amount ing to 183,546,000 short tons

} Figure 14, Coal Opening on Lot 55, District 19, Thirty-

f three inches of coal may be seen to lefte. This

i is typical of the individual coal mines operating
in the Sand Mountain areas
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No figures are available on the snnual production of coal in this area, but

from conversations with the operators, which may be overly optimistie, production

in 1940'appeared to be possibly 4000 tons. Some of the mines have been worked only
intermi ttently, and some nave closed down since 1940, although other new ones have
opened up since that time, su that production for 1941, if the newly opened mines
reached their expected peak, would have smounted to between 4000 and 5000 tonse.

This tonneze could bevgreatly increased if the owners or lessess could be encouraged

by having essured markets wi thout £00 great costse
CLAYS ASSOCIATED WITH COAL

In connection with the coal seams within the Pottsville formation and co=-
extensive with these seams are layers of clay, usuelly occurring below the coal,
but in some instances overlying the coal seame They may be seen in all localities
where the coal is exposeds This clay ranges in thickness from 2 to 4 feet, and in
general is rather plastic, light gray to tan, fine-grsined clay, which usually con-
" tains varying amounts of carbonized plant fossils,

Up until now, no use has been made of these clayse It eppears, however,
that such clays will burn to buff color, such as would be suitable to the manufac=
ture of face brick or glazed tile of that color. Bricks such as this sell for $40,.
to $45. ver 1000 and would warrant careful consideration of this clay for that pur-
pose, In addition to the use for brick mnufacturing, this clay could probably be
utilized for = variety of other purposes, either with or without the addition of
other ingredientse.

The development of a use for the clays assoclated with the coal seams of

Dade and Walker counties would serve the additiomal purpose of furthering the ccal
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industry, inesmuch as large quantities of clay are now hendled to no avail in open=-
ing drifts into the coal semese All of this clay is now discsrded, but with the de-
velopment of a use for it, the miner could take out both the coal and the clay, which
will not only give’him greeter working space within the mine, but would mutually lower
the cost of removing these two products, and would amsure ths miner larger profits,
As in the use of cosl, the clay could very easily be transported from
the mines by truck, Since there are no brick menufacturing plants in the grea, this
clay would have to be teken to Chattanocoge or to other parts of north Georgia for
processing, unless g brick plant could be established in the area.
Thus, these clays represent & hitherto undeveloped minerel resource which
offers excellent opportunities for further advancement in the mineral industries

of Georglae

Several samples of underclays from Dade County, collected by the writer,
were examined and reported upoen by W. Carey Hansgrd, Ceramic Engineer. Mr. Hansard
finde that their colors, totael shrinkeges snd weter-sbsorptions indicete that their
greatest heat range is around Cone 1 = 5 (2000 to 2200 degrees Fu)e

These clays seem to possess suitable properties for structural products
and possibly for pottery wares such as buff brick, glaxed brick, hollow tile, glaged
structural tile, floor snd wall tile (glezed and unglezed), art pottery (vases, pots,
specialties, etce), jugs, churns and stoneware.

The rich buff colors of these clays, when fired to normal ceramic heats
plus their hard, smooth snd pleasing textures, would add to the market value of the
manufactured productse These cleys have good plasticity end, since they pulverize
rather easily, they are not difficult to prepare for use.

The following table (Table 2) represents a preliminary report by Mre

Hansard upon four samples of underclays from this district.*

*Report submitted to the Division of lines, Mining and Geology, June, 1942
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CERAMIC FEATURES OF UNDER~-CLAYS FROM DADE COUNTY

Das L = 13 W, M, Lofty end Charles Ford property
L. L. 17, Diste 1%« Below Coal Seam.
Das X = 2: Knight property, L. L. 71, Dist. 19

Opering 9
TABLE 2
Sample No. Dae L = 1 Dae X = €
Description:
Dry color Mecium gray; Light tan;
Texture . Some herd lumps . Soft, readily
Coal particles present pulverized
DRY PROPERTIES:
Plasticity and
working properties Fair Good
Weter of plasticity 21.2%7 24.7%
Dry Lireer
Shrinkege 4.2% 740%

FIRED PROPERTIES:

1900° F. (Cone 05)

Total Linear
Shrinkage Disrupted on firing, 1046%
. due to high coal content

W&ter &bsorption serecersceseos 16.5%
Color Gray-ten Buff
Structure T eeeecenrsccvene Good strength, nice

smooth surface texture

2000° F. (Cone 1)

Total Linear
Shrinkage sesre0sebse OO0 1700%
wa.ter absorption . [ BRI N N ) 4.1%
Color Buff Rich, buff=tan
Structure setssssesseree Steel-hard, very smooth
surface texture
GLAZING PROPERTIES es s e PebeCOOCSE Good. Sevel‘al 00101‘3 tried.

i e SRR e s

oy At Vo e eSS
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CERAMIC FEATURES OF UNDER~CLAYS FROM DADE COUNTH

!
i Dae X -~ 3: W. K. Lofty snd Charles Ford property
¢ L. L. 17, Dist. 19, Above the coal,.
Dae X - 41 Side of road through Megsby Gap, between
two thin coal seams; 2 miles S 70° W
of Trenton.
TABLE 2 (Cont.)

Sample Noe Dee X = 3 Dee X - 4
§ Descriptions
! Dry color Gray-tan Ten=-gray;
: Texture Hardest of 4 samples; Fairly soft

pulverises well,

DRY FROPERTIES:

Plasticity and .

working properties Fair Excellent
Water of plesticity 1944% 22 ¢4%
Dry Linear
Shrinkage 5.5% 7e3%

FIRED PROPERTIES:

1900° F. (Cone 05)

Total Linear

Shrinkage Te6% 9.4%
Water absorption 20.0% 2042%
Color Light buff Medium buff
Structure Falr strength; Fair strength;
Good texture Good texture

2000° F. (Cone 1)

Total Linear

Shrinkege 12,0% 13.5%
Water absorption 9.6% 1043%
Color Medium buff Deep buff
Structure Steel=-hard, smooth Steel=hard, smooth
surface texture surface texture
GLAZING PROPERTIES: Goode Beveral Goode BSeveral"

colors tried colors tried
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IRON ORE

Several beds of red hematite are contained within the Red Mountain fore
mation, which is equivalent to the Clinton formetion of Silurian agee In this
area, the thickness of the individual beds is variable, although in most of the
localities there is an averege thickness of ¥ feete At the o0ld mines east of
Rising Fawn, the thickmness approaches 8 feest,

The outerop of these iron ores is very extensive, paralleling that of
the Red Mountain formetion, and it completely encircles the Lookout Velley anti-
cline, as well &s the Wills Creek anticline. The Rising Fawn area is located
within the latter structure in Johnson's Crooke

The iron ore occurs as both soft hematite and &s hard hématite, the
strata consisting almost entirely of replaced shells of animals, hence the earlier
name, "fossil iron ore." These beds are contained within the soft, vari=colored,
thinebedded shales of the Red Mountain formetion, which in this area ranges from
600 to 1000 fest in thickness.

Conditions for mining this hemetite are, in general, favorable, the
drainage being good, and the ore generally dipping at low angles, so that in
many instances stripping operations can be carried one The smell thickness of
the ore beds, however, in the larger part of the area, would detrsct from the cor
mercial possibtilities of this ore in nreny localitiess, Previous investigations by
NcCallie (10) have located beds of ore where thickness, quality of ore and ac-
cessitility justify mining operationse

In Walker Couﬁty, the red hematite is mined in sm&ll quantities for usse
es pigment in psinte This use could be applied to Dade County ore as welles An
additional ﬁse which has been suggested recently is that the hematite could also
be used as & pigment in the menufacture of bricks where clays do not carry sufe

ficient iron to be of satisfactory color.

r e e st

V-
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This iron ore has been mined to a small extent in a number of places
other than the Rising Fewn ares, although all of them, including the latter place,
are now sbandoned. For further and fuller information regarding the occurrences and
specific localities where this ore has been mined, the regder is referred to the

Georgia reports on iron ore by Haseltine (4) and McCallie (10).

SLAG

In conjunction with the iron smelting activities at the Rising Fewn
furnace, a huge pile of slag accumulatede This slag, anounting to several hundreds
of thousands of tons is now lying untouched, except ior & small amount which was
removed for use es road bellast. It is easily accessible to both the main highway
and to the railroad, The slag is of two types: (1) A glassy, black type; and (2),
a grayish, stony appearing slage Although this material has been used so far only
as road material and ballast, it is believed that it mey find use in the manufac-
ture of slag wool, or poésible use for agricultural purpoases, although early
analyses indicate that some portions of the slag would have no use for the latter
purpose,-being low in phosphatese The following is one aralysis of & sample taken

from this area:

Slag, Semple 420~M, Dive. of Nines, Georgieas

Ca0 O 38441
BEO  eeeeevsnveseess  tr

A1203 esseaciscevscne 18,69
FegOg svsetesenrccscsve 2.63
S0 eeeereceerseces 54430

P LR 2N N B BN BN BB I N N ) 00215
! Undetermined +vevvees 3462

972715
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BENTONITE

About 100 to 150 feet below the top of the Trenton limestone in this area
is found a layer of bentonite, ranging in thickness from 1 foot to 10 feet, This
is & light green to white, mottled, fine~-grsained clay, which ordinarily my be
used for bleaching purposese

The bentonite appears in four locelities in Dade Countye Elsewhere it

%
f

is not exposed, but from the relationships it is epparently a continuous stratum
completely encircling the Loockout Creek snticline, It also appears in the northe
eest end of Wills Creek anticline which extends into Johnsom's Crook, and alse
may be found in mny localities in Welker County, east of Lookout Mountaine

In Dade County, the localities where this clay crops out are as follows:
Road to White Osk Gep, one~helf mile west of Trenton; road out on Ue S, 11, one
and one~helf miles south of Trenton; on the side road leading west from U. S, 11,
one mile north of Ceder Hillg and in g roaed cut on U. S. 11, 0.2 miles northe

eest of the Alebama state line,

The bentonite lies in the midst of unfossiliferous, cherty, light gray
limestone, which in ell exposures dips &t rather high angles, The high dip and
the small thickness of bentonite (average 2 feet) may meke exploitation rather
imprectical, but if the demend were greet enough these difficulties could be sur-
mountede.

Following are anelyses of the bentonite from this areas

. White Oek Gap Road  Johneon's Crook _ j
Loss On isnition seeveasesnsIe 8‘51 [ AR NN NN R NN 12.61 ¢ :
Nazo ® 0 00N GNPSOS PLIOOESIOECTOIOIOIBNOTIOTOEESE 2.24 L BN B BB O BB N ) 1.37 :
KzO #8606 cesesessssisressessts 2.46 sssvevssevsas 1.42
Clo S8 0 s EP RSOOSR OIEOIOECOIBSIIEOYOSOES 4.31 LI I U B N Y 7059
Mgo 0 8 e 0 80PGRSO SIPIEEIECEOETCY tr sPEO OB OECLRERSEOIRS tr
Al203 9 ® P S B0 PPSOESEROELEATSLPOTOSESS 18.75 LR B S B IR NE BN A R 3 15.45
Fezos sSeesretssrcscsssrssrs e 3'46 sossescsevrsss 1‘94
Tioz © 6 ¢ 200 E OB SPOOEIBOEEROITOES .28 ©o e s sc e ee o .27

sos S 0cssB PO IBBEEPOECEOIECEOIETTOEY .00 ss000s 000 ‘oo

ons cessesesess PP PIOTIELOICOEETSTS .07 cesesstesesn e . .12
8102 seecsseerressrEOORLERIOCROEOS 57.01 tsccscoeren s 59.77

97.08 10C+54
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QUARRY STONE

Flagstone

Flagstone of goed quality occurs within the Pottsville formation on béth
Sand and Lookout Mountains. It consists generslly of white to yellow, cross-bedded
sandstone, of thin-bedded sandstone, which may be separated from one enother into
flage ranging from 1 inch to 6 inches in thickness. These flags weather into a
deeper yellow or into a reddish color on the surface. Only several localities
were noted where any use had been made of this materiel, but more detailed work
with flagstone specifically as the objective would no coubt reveal other sites
sultable for the removal of this materiale.

On Lookout ﬁbuntain, the following exposures were seens

Lot 100, Distriet 11, Northeast corner. A partially quérried, fine-
grained, unfossiliferous, white sandstone, with veriegated iron hydroxide markings
along the bedding planes and through the flags. Evenly bedded, striking N 60° E,
and dipping 8% NW. The strata are in beds varying from one-half inch up to about
4 inches, with an average of between one mnd one and one-half inches, Portions of
this exposure are qulite soft, but there is a large percentage hard enough for flag-
stone purposes.

Lot 66, Distriet 11, East Central part. Cross-bedded sandstones,
striking N 30° E and dipping 18° NW, with an exposure of 15 feet above Bear Creek.
Medium=grained, wellecemented, solid tan sandstone, which is quite hard and durable.
Beds are even and regular with indiv{dual thicknesses of from one=half to two inches.

Lot 66, Disfrict 11, Center, along Bear Creek. Beds exposed along the
stream for a distance of about 20 feet, dipping 10 to 15 degrees obliguely to the

stream. Two feet of hard, fine-grained, steel blue to tan flagstone in layers

one=quarter to one-half inch in thickness. Beds very regulare




o
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Lot 66, District 11, West Central part along Bear Creeke Exposure on
side of hill, with a total thickness of 10 to 15 feet exposeds Beds consist of
cross-bedded sandstone varying in dip from 8 to 20 degrees, which are hard and
quartzitic, medium=-grained, tan to
brown in color, though stained black
on the bedding surfacess The thicke
ness of the individual beds varies
from one~half to two inches, and
they occur in very smooth and reg-
uler layers.

On Sand Mountain, the followe
ing localities were noted:
Lot 64, District 19, The flag-

stone on this lot occurs about one=

quarter mile northeast of the 0Old
Dade Mineses It consists of horizon= °
tel, well=bedded, though somewhat ire
regular strata of thin-bedded sand=

stonees It is a homogeneous, light

Figure 15, Flagstone quarry on

Lot 100, Distriet 11, yellow flag, which is very hard and
Lookout Mountain

durables The flags range in thick=
ness from 1 inch to 3 inches, with
occasionel thicker slébs. The weath=
ered surface shows a deeper yellow
color which is spread uniformly over the surface. A portion of this flag has been
stripped, exposing an area of about 50 to 100 feet, to & depth of 3 or 4 feete It

is easily accessible by the road which leads to the 0ld Dgde Mines,



Lot 122, Distriet 19, A‘small guarry is located just off the road, one=
half mile beyond Devis Schoole The flag has been removed in an area 10 to 15 feet
wide to a depth of 5 feets It consists of white to yellow sandstone in layers up
to one foot thicke Many of the slebs are 5 to 6 inches in thickness, ranging
downward to one inche It is hard and durable, regularly bedded, and liss horigzon=-
tallye The color is chiefly white to lizht yellow, the surface weathering to =
deeper yellowe Some layers have weathered to a brownish-réd color, It is

easily accessible gnd a large quantity is obtainables

Limestone

Limestone is present and evailable in large quantities for quarry pur-
posese Iuch of this limestone is cherty and magnesian, and would probably be
suitable only as crushed stone or ballast materials Some beds are rather pure
limestone and may find use as flux or cement material,

The limestone in this area consists of two formetions, the lowermost
is the Trenton limestone of Ordovieian age, which is found all through the central
part of the Lookout Creek anticline, and recurs on the east side of Lookout Moun=-
tain, in the flamks or the anticline of Chattanooga Creek; the uppermost is the
Bangor limestone of Mississippian age, which occurs on the flanks of both Sand
Mountein snd Lookout Mountain, exposed in its entire thickness of 300 to 500
feot, -

| Trenton Limestone. Since the base of this limestone is not exposed, it

is impossible to tell the exact thickness, but it probably is on the order of
300 feet or more thick, The limestone is, in general, a li:tht gray to dark gray,

argillaceous and highly calecareous limestone, with occasional layers of cherty

and magnesian limestones. The percentage of magnesia is generally low, so that




it would be suitable for the manufacture of Portland cement. It mey also be used
for road material and concrete,

The limestone is exposed in a long,‘ narrow, elliptically shaped outerop
in the center of the Lookout Creek anticline, extending from s point near Wilde
wood to Cedar Hill, o distsnce of about 12 ﬁles along Ue. S. Highway 11, The beds
are dipping away from the axis of the lLookout Creek anticline, with average dips
of about 12%, although higher local dj.ps are notede A short distanse on either
side of the main highway, the Ordovician limestone usually crops out at the base
of a series of low hills, and these areas weculd probably be more suiteble for
quarry sitess The limestone could be easily obtained, and accessible
to highway or railroad snywhere in the ares, thus, guarries could be located %o

i
sult the operatorts convenience.

| On the east side of Lookout Mountain, the Ordovician limestone occupies
the same relative position with respéct to the Chattanooga Creek énticline, and
crops out all along the east foot of the mountaine. One large quarry is located
Just north of Cooper 'Heights, vhere the limestone was removed for building the
hizhway ecross Lookout Mountaine

Bangor lLimestones The Bangor limestone herel ranges from 300 to 500
feet in thickness, the thicker portions lying nesr the Tennesses line. The lime=-
stone consists of thick-bedded end massive, pure, magnesian, or cherty limestones,
exposed along the flanks of both Sand and Lookout Mountainse., This limestone is
useful es road meterial and ballast, and has been used as a flux in the smelting
of the red hematite of that areas The high cherty and megnesian content probably
pi'ecludes the utilization as cement material or the manufacture of lime products,
although some beds are entirely free of these impurities,

As In the case of the Trenton limestone, guarries for the recovai’y of
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this limestome could be opened at the convenlence of the operatore Accessible
roads to quarry sites are fewer, and would probably govern to a great extent the
pesition of the gquarries.

A small quarry is now in existence on the east flank of Lookout Mountain,
Jjust off the new.highway; for the building of which this stone was used. An-
other site has been sbandoned for some yearse This is a large quarry located one
mile northeast of Rising Fawn on the southern end of the westernmost spur of Look=
out Mountaine This quarry was formerly used by the Southern Iron and Steel Come
peny in its operations in the Rising Fawn arsa. The quarry, at the present time,
has s face about 500 feet in width and exposes the Bangor limestone to a height
of 150 feete With some improvement of the road leading to it, snd cleaning off
the quarry floor, this could be mde aveilable for further use, The Bangor
limestone here dips at about 10° to the northwest and into the quarry face.

For further ’infomation regarding the limestones of this area, the

reader is referred to the limestone bulletin by Maynard (11).

Shale
The shales of Dade and Walker counties consist of the kRed Mountain
formation of Silurian age, which occurs between the Trenton Limestone and the
Fort Payne cherts the Pennington shales of Mississippian age, which lie directly
above the <Bangor limestone; and shales which ovecur in the Pottsville formation,
the thickest and most persistent being at the base of that formeation. The Chatta-
nooga shales at the base of the Mississippian are of slight thickness, but my

have some possible uses For complete information regarding these shales, tne

reader is referred to the recent work on these materials by R. W. Smith (12),
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Limestone Cavern

One mile southwest of Trentor on the road which branches off the White
Oek Gep road te go through Back Valley, is located the entrance to a limestone
caverne This cavern is near the base of the Bangor formation, which is charace
terized throughout this area by the presence of sinkholes and probably great
numbers of connecting fissurese

The cavern, paertially explored in the present survey, runs in a north=-
westerly direction for & short distances The entrance is low, being about § to
6 feet high, and some 12 -to 15 feet wides After a distaﬁce of 100 feet, the
cavern begins to open up where there is & rether large room not far from the
entrances The cavern continues in s northwesterly direction from this p:oin'b.
According to the local inhabitants, the cavern runs below Send Mourtain for many
milese

This cavern offers some commercial possibilities as an attraction for
tourists, great numbers of vhom pass on Ue S. Highway 11, a short distance east
of heree It is easily accessible from that highway, thus would necessitate only
a short detour for travelers, s feature not enjoyed by the other _commercially éx=

ploited caverns in the immediate vicinity.
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