DESCRIPTION OF THE BIRMINGHAM QUADRANGLE.

INTRODUCTION.

LOCATION, EXTENT, AND GENERAL RELATIONS.

As shown by the key map (fig. 1), the Birmingham quad-
rangle lies in the north-central part of Alabama. It is bounded
by parallels 33° 30" and 34° and meridians 86° 30’ and 87°
and contains, therefore, one-quarter of a square degree. Its
length from north to south is 34.46 miles, its width from east
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FIGURE 1.—Index map of northeastern Alabama and northwestern Georgia.
Darker ruled area covered by Birmingham folio. Other published folios indicated by lighter

ruling, as follows: Nos. 2, Ringgold; 6, Chattanooga ; 8, Sewanee; 19, Stevenson; 20, Cleve-

land ; 85, Gadsden; 78, Rome., -
to west is 28.78 miles, and its area is 992 square miles. The
quadrangle is mainly in Jefferson and Blount counties, but it
includes 'small parts of Walker and Cullman counties on the
northwest and of St. Clair and Shelby counties on the south-
east. '

In its geographic and geologic relations it forms a part of
the Appalachian province, which extends from the Atlantic
Coastal Plain on the east to the Mississippi lowlands on the
west and from Alabama to Canada. A summary description
of the Appalachian province follows.

GEOGRAPHY AND GEOLOGY OF THE APPALACHIAN PROVINCE.

Subdivisions.—As shown in figure 2, the southern part of
the Appalachian province embraces four natural subdivisions,
each of which is characterized by distinct types of topography,
rocks, and geologic structure. These subdivisions are, from
east to west, the Piedmont Plateau, the Appalachian Moun-
tains, the Appalachian Valley, and the Appalachian Plateau.
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FIGURE 2.—Map of the southern part of the Appalachian province, showing
its physiographic divisions and its relation to the Coastal Plain.

The dividing line between the Piedmont Plateau and the
Appalachian Mountains is the Blue Ridge; that between the
Appalachian Mountains and the Appalachian Valley is the
western border of the mountains known as the Unaka Range;
and that between the valley and the Appalachian Plateau is
the eastward-facing escarpment known in Pennsylvania, Mary-
land, and West Virginia as the Allegheny Front and through
Tennessee as the Cumberland escarpment, which continues
into Alabama as the eastern face of Lookout and Blount
mountains. The Birmingham quadrangle lies partly in the
. Appalachian Valley and partly in the Appalachian Plateau.
Relief —Viewed broadly, the Piedmont Plateau presents the
aspect of a nearly level surface, its elevation ranging through
long distances from 500 to 1500 feet above the sea. The
plateau surface has been more or less dissected by the streams

By Charles Butts.

that flow across it toward the Atlantic. The Appalachian
Mountains occupy a broad belt extending from southwestern
Virginia through western North Carolina and eastern Ten-
nessee to northeastern Georgia. This belt is a region of strong
relief, characterized by points and ridges 3000 to 6000 feet or
over in height, separated by narrow V-shaped valleys. The
general level of the Appalachian Valley is much lower than
that of the Appalachian Mountains on the east and of the
Appalachian Plateau on the west. Its surface is character-
ized by a few main valleys, such as the Cumberland Valley in

- Pennsylvania, the Shenandoah Valley in Virginia, the East

Tennessee Valley in Tennessee, and the Coosa Valley in
Alabama, and by many subordinate narrow longitudinal val-
leys separated by long, narrow ridges rising in places 1000 to
1500 feet above the general valley level. The highest of these
valley ridges approach the altitude of the Appalachian Plateau
and the western foothills of the Appalachian Mountains. The
Appalachian Valley lies nearly 3000 feet above sea level in
southwestern Virginia, on the divide between Tennessee and
Kanawha rivers. From this region the valley descends north-
ward to an elevation of 500 to 1000 feet on Potomac and Sus-
quehanna rivers and southward to an elevation of 500 feet
along Coosa River in northeastern Alabama.

The Appalachian Plateau is highest along its eastern margin,
from “which it slopes gradually westward. The culminating
point of this divisjon of the province is in central West Vir-
ginia, where its altitude is 4000 feet above the sea. From
this point the surface slopes southward to 2000 feet in south-
ern Tennessee and to 500 feet north of Tuscaloosa, Ala., where
it is overlain by Cretaceous and Lafayette deposits. In Ten-
nessee the highest parts of the plateau region are known as the
Cumberland Plateau and Waldens Ridge. West of Tennessee
River the Cumberland Plateau extends into Alabama. In
Georgia and Alabama there are semidetached parts of the same

general surface known as Lookout, Blount, and Sand or Rac-

coon mountains. The surface of the Cumberland Plateau
slopes gently westward and in Tennessee terminates in a
westward-facing escarpment about 1000 feet high, which sepa-
rates it from the lower plain known in Tennessee as the High-
land Rim. In Tennessee the Highland Rim is a very distinet
plain or plateau about 1000 feet above the sea, but in north-
ern Alabama it is scarcely distinguishable. In the region of
Monte Sano, near Huntsville, and for some distance to the
south the escarpment terminating the Cumberland Plateau
descends about 1000 feet to the central plain of Tennessee and

“northern Alabama.

Peneplains.—The Cumberland Plateau, the surfaces of Look-
out and Raccoon mountains, the crests of the highest ridges in
the Appalachian Valley, and the western foothills of the Appa-
lachian Mountains probably represent very closely parts of an
ancient nearly level surface, which once, perhaps, lay near to
sea level but which was subsequently uplifted and dissected.
This ancient surface is believed to have resulted from erosion
during a long period, in which there was no considerable
crustal movement, either up or down, in the region. In this
way the Appalachian province, except the Appalachian Moun-
tains, was finally reduced nearly to sea level, with here and
there unreduced areas of greater or less extent rising above the
general level. Such a surface is called a peneplain. The pene-
plain just described may be continuous with the Schooley
peneplain.- of New Jersey and Pennsylvania, but as the con-
tinuity has not been proved it will be referred to in this folio
by the more local term Cumberland peneplain.

The Highland Rim in Tennessee, the surfaces and ridges of
Wills Valley at an approximate elevation of 1000 feet above
sea level, the similar surfaces in the southern part of the
Appalachian Valley in Tennessee, Georgia, and Alabama, and

the surfaces of the Piedmont Plateau may be regarded as rep- -

resenting a second peneplain having at the present time a gen-
eral altitude of 1000 feet above sea level. This has been called
by Hayes® the Highland Rim peneplain. In central Tennes-
see the Cumberland and Highland Rim peneplains are sepa-
rated from each other by an escarpment 1000 feet high and are
very distinct features, but to the south their surfaces approach
each other and appear to merge and become indistinguishable
along a line passing south of Huntsville and Gadsden, Ala., to

- Cartersville, Ga.

A third peneplain, lying below the Highland Rim peneplain,
is represented by surfaces bordering Coosa River at altitudes
varying from 500 to 600 feet and rising along the Appalachian
Valley northward to about 700 feet in southern Tennessee.
This is called the Coosa peneplain. The lowlands along the

o Hayes, C. W., Physiography of the Chattanooga district in Tennessee,
Georgia, and Alabama: Nineteenth Ann. Rept. U. 8. Geol. Survey, pt. 2,
1899, pp. 1-58. .

Tennessee, in Sequatchie Valley, and along Big Wills Creek
are parts of the same peneplain. Below the Coosa peneplain
the streams of the southern part of the Appalachian province
have eroded their present channels.

Drainage.—The northern part of the Appalachian province -
- is drained through St. Lawrence, Hudson, Delaware, Susque-

hanna, Potomac, and James rivers into the Atlantic and
through Ohio River into the Gulf of Mexico; the southern
part is drained by New, Cumberland, Tennessee, Coosa, and
Black Warrior rivers into the Gulf. In the northern part
many of the rivers rise on the west side of the Great Appa-
lachian Valley and flow eastward or southeastward to the
Atlantic; in the southern part the direction of drainage is
reversed, the rivers rising in the Blue Ridge and flowing west-
ward across the valley to the Mississippi basin and the Gulf of
Mexico. = This arrangement of the rivers is the result of a com-
plex series of changes that can not be discussed here.

Rocks and structure. — Crystalline rocks of igneous and
metamorphic origin prevail in the Piedmont Plateau and the
Appalachian Mountains, the proportion of sedimentary rocks
being small. The rocks have been greatly folded and faulted.
Their character and attitude are such that they resist erosion
in about the same degree throughout, hence the great irregu-
larity of the forms resulting from erosion in the Appalachian
Mountains. 4

The Appalachian Valley presents in its rocks and structure
a great contrast to the subdivisions on each side of it. Its
rocks are predominantly limestones, but it contains also exten-
sive formations of sandstone and shale. By great pressure
exerted from the southeast these rocks have been thrown into
long, narrow folds following the course of the valley, and have
also, especially in the southern part of the valley, been broken
to great depths along lines up to 100 miles in length having
the same trend; along these lines the lower rocks have been
thrust generally northwestward over the upper rocks, in places
to the extent of many thousand feet. There were thus pro-

duced many alternations of limestone, sandstone, and shale, -

forming bands of varied lengths and breadths, extending in
a northeast-southwest direction. Limestone being subject to
more rapid erosion than shale and sandstone, the streams have
gradually adjusted themselves to the limestone bands, along
which they have eroded valleys, leaving the sandstone bands
standing between the valleys as ridges, thus producing the
characteristic topography of the Appalachian Valley.

The rocks of the Appalachian Plateau are mostly sandstone,
conglomerate, or shale. In the southern part of the province
these rocks are underlain by cherty limestone. They are for
the most part nearly horizontal, except along Wills, Murphrees,
and Sequatchie valleys, where their horizontality has been
destroyed by folding and faulting. This folding, by bringing
up the underlying valley limestones into the field of erosion,
has resulted in the formation of the valleys just named, to which
Lookout, Blount, and Raccoon mountains owe their existence
as separated plateaus. The rocks of the Appalachian coal field
are included in the Appalachian Plateau.

TOPOGRAPHY.
RELIEF.

Surface types.—Two distinct types of surface features occur
in the Birmingham quadrangle—the valley type and the plateau
type. The valley type is characterized by alternating ridges
and valleys having a northeast-southwest direction; the pla-
teau type shows no regular arrangement of ridges and valleys.
The boundary between the two types is Sand Mountain, extend-
ing from Ensley to a point on the east border of the quadrangle
3 miles north of Chepultepec. These two parts of the quad-
rangle may be termed the valley region and the plateau region.
The two types of topography are the result of differences in the
character of the rocks and in the geologic structure. A study
of the sections on the structure section map will yield a clearer
notion of the relation of topographic features to the kind of
rocks and to the attitude in which they lie.

In the valley region the rocks (limestones, sandstones, con-

* glomerates, and shales) have been faulted and folded and are

generally inclined at high angles. The faults and folds extend
in a northeast-southwest direction and have determined the
trend of the valleys and ridges; the alternation of belts of
limestone and shale which are easily eroded with belts of
more resistant sandstone and conglomerate has determined
their position and extent. The valleys follow the limestone
and shale belts; the ridges coincide with the belts of more or
less steeply inclined sandstone or conglomerate.

The rocks of the plateau region are entirely shale and sand-
stone. Away from the boundaries of the valley region they

k]
-
A
1




“

lie practically flat, and on account of their flatness their resist-
ance to erosive forces has heen equal in all lateral directions
and the arrangement of the valleys and ridges is irregular.
The ridges extend in all directions. They vary greatly in
breadth from point to point, and no two are alike in length.
They are generally separated by deep, crooked valleys and
send off innumerable short, narrow spurs that are separated by
narrow ravines. These peculiarities characterize the topog-
raphy of nearly all that part of the quadrangle lying northwest
of Sand Mountain. .

Birmingham Valley.—As described by McCalley,” Birming-
ham Valley lies between Shades Mountain and its northward
continuation, Blackjack Ridge, on the southeast and Sand
Mountain on the northwest, and extends from Springville,
northeast of the Birmingham quadrangle, to the vicinity of
Vance, 30 miles southwest of the quadrangle, where the

Paleozoic rocks are completely covered by Cretaceous rocks. -

At Birmingham the width of the valley is 7 miles. Within
the valley thus defined lie several subordinate valleys, sepa-
rated by ridges that in places reach the level of the bounding
ridges.  These, from southeast to northwest, are Shades Valley,
one-half to 1 mile wide; Red Mountain, reaching 1100 feet in
height; Jones Valley, 1 to 2 miles wide; the chert ridge
extending from Blount Mountain to Birmingham, where it is
known as Cemetery or Enon Ridge; and Oppssum Valley, 1
mile wide. The Birmingham Valley is anticlinal, being eroded
upon the crest of an anticlinorium. At the south end of
Blount Mountain the valley divides into two arms. The

northwestern arm, Murphrees Valley, extends to the west of

Blount Mountain and ends a few miles north of the quad-
rangle in Bristows Cove. Within Murphrees Valley are three
subordinate narrow valleys separated by West Red Mountain

and Gravelly Ridge, with its continuation, Chert Mountain.

The more striking prominences of Birmingham Valley are
Butler and Cahaba mountains, whose crests, 1450 feet above
the sea, are the highest points in the quadrangle. The
rounded knobs at the south end of Blount Mountain are
curious and interesting features that will be discussed in a
subsequent, part of this folio. Blount Mountain itself. is a
striking feature, its sides rising abruptly 400 to 600 feet above
the streams at its base. As Birmingham Valley is a good
example of an anticlinal valley, so Blount Mountain is a
good example of a synclinal mountain. Sand Mountain, West
Red Mountain, Red Mountain, and Shades Mountain and its
northern continuation, Blackjack Ridge, are also prominent
features in Birmingham Valley due to inclined resistant rocks
such as sandstone and chert.

Other valleys.—In the north-central part of the quadrangle,
extending from Reid station past Bangor, lies the narrow south
end of a valley known farther north as Brown or Sequatchie
Valley. Near the southeast corner of the quadrangle is Cahaba
Valley, in which is situated the town of Leeds. Flat and
Chestnut ridges, in the Cahaba coal field, and Pine and Oak
ridges and Oak Mountain, in Cahaba Valley, are other con-
spicuous features of the valley region.

Cumberland peneplain.—The higher divides and hills of the
plateau region, including the Warrior coal field, approach a
common altitude, and when viewed from a distance, so that the
valleys are not seen and the inequalities are softened and fade
out, they appear to merge into a common surface sloping
gently southward. If the valleys were filled up to the level of
the hilltops, such a surface would result. It is believed that
these hilltops approach very nearly to the uplifted level of
such a surface which once existed near sea level and that they
are remnants of that surface left in the general dissection of the
region by erosion. This old surface probably was a part of the
Cumberland peneplain. '

Other plateau features.—Wornock and McPherson moun-
tains, on the north margin of the quadrangle, are prominent
in the landscape, and the eastern.escarpment of Arkadelphia
Mountain, in the northwest corner, rising like a great rampart
300 feet above the valley, is a commanding feature from a wide
area to the southeast.

The isolated hills at Coalburg and just north of Littleton are
interesting. The hill at Coalburg is not easily explained,
though it is a plausible supposition that the little stream south
of Coalburg, extending past Stockton, formerly flowed east of
Coalburg along the valley now occupied by the Southern Rail-
way and emptied into Fivemile Creek a short distance below
Upper Coalburg, leaving the hill connected by a low neck
with the high ground to the southwest. This neck was finally
worn away by the combined action of the little stream and
Fivemile Creek and the course of the former diverted. The
little hill north of Littleton is evidently a cut-off spur.
Locust Fork of Black Warrior River formerly flowed around
it, and Cane Creek emptied at the apex of the bend. At
present the river flows through the abandoned channel in times
of high water.

At Macknally Ford is a spur connected with the upland on
the south by a narrow neck. The river impinging on the east

¢McCalley, Henry, Report on the valley regions of Alabama, pt. 2,
Alabama Geol. Survey, 1897, p. 11,
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side of this neck in the apex of the bend will ultimately cut
through the neck and abandon the part of its present channel
passing around the north end of the spur, the result being an
isolated hill like that at Littleton.

DRAINAGE,

By reference to the map it will be seen that the Birmingham
quadrangle is drained almost wholly by Locust and Mulberry
forks of Black Warrior River and their tributaries. A small
area in the southeastern part is drained by Cahaba River. A
detailed description of the streams seems superfluous, for their
names, sizes, direction of flow, and relative importance are
obvious from an inspection of the map. There are, however,
some interesting peculiarities of a number of the streams to

~ which it seems well to call special attention. Along much of

its course Locust Fork flows in a gorge 150 to 200 feet deep.
It is a meandering stream and its bed is well graded. On one
or both sides Mulberry Fork is bordered by wide flats 50 feet
above its bed. Neither stream is navigable, though in former

days coal was transported downstream in flatboats at times of

flood.

The most striking peculiarities are displayed, however, by a
number of the smaller streams which cut through the highest
ridges in deep gorges. Blackburn Fork of Little Warrior
River, Gurley Creek, Self Creek, Cunningham Creek, and
Fivemile Creek, cutting through West Red Mountain and
Sand Mountain, may be cited as examples. The natural
courses for these streams to follow would seem to have been in
Murphrees and Birmingham valleys. Likewise Murphy Creek
flows across the head of Brown Valley and cuts through the
monoclinal ridge west of Blount Springs in a deep gorge. An
explanation of the apparently abnormal course of these streams
will be given in the chapter on geologic history (p. 14).

Many of the principal tributaries of Black Warrior River,
such as Gurley, Self, Turkey, Cunningham, Fivemile, Village,
and Valley creeks, head in Birmingham Valley. In like
manner the east side of the valley is drained into Cahaba
River. Hence Birmingham Valley is a valley only in being
bounded by ridges, but as respects the main drainage of the
region it is a watershed. The gradient and flow of these
streams are discussed in the section on economic geology.

RELATION OF TOPOGRAPHY TO MAN’S ACTIVITIES.

The topographic features of a region have an intimate rela-
tion to man’s activities. His farms are located on the level or
gently sloping areas; hence the population of a region may
depend greatly on the extent of such areas within it. The

‘accessibility of a region to railroads depends on the surface

features, and the building of railroads is in large part essential
to its settlement and the development of its agricultural and
mineral resources.

In the Birmingham quadrangle agriculture is confined
largely to the flat-topped ridges, to the flood plains of the
rivers and larger creeks, and to the limestone valleys and coves,
like Birmingham and Cahaba valleys and Guinn Cove. The
routes taken by railroads in the quadrangle have been con-
trolled entirely by the topography, and along the railroads
are situated cities, towns, and mines. Thus the location of
Birmingham has been conditioned largely by a favorable com-
bination of topographic features. The gaps through Sand
Mountain on the west and Red Mountain on the east, such as
Boyles Gap and Red Gap, have permitted the entrance of
railroads by which the city is brought into communication
with the east and west, and the northeast-southwest valleys
facilitate communication with the north and south. The direc-
tion of the longer streets of Birmingham and its suburbs is
determined by the topography, which in turn depends on the
kinds and structure of the underlying rocks—in other words,
on the geology of the valley.

DESCRIPTIVE GEOLOGY.

The geology of this region has been well described and
mapped by the Alabama Geological Survey. Such changes
as have been made are mostly in details and not in essentials.
Two new formations.and a number of members in the old for-
mations have been recognized and mapped. A few different
formation names have been used, as explained in the descrip-
tions. Here again the change is not one of substance but of
form, in order to bring the nomenclature into harmony with
the general usage.

The rocks of the Birmingham quadrangle are all of sedi-
mentary origin and range in age from Cambrian to Carbon-
iferous. These rocks were originally deposited on the ocean
floor in a nearly horizontal attitude. In a large part of the
quadrangle this attitude has been fairly well preserved, but in
areas of considerable size the strata have been folded and faulted
to such an extent that the original position as well as the

original relations of the rocks has been destroyed. In addi--

tion to the consolidated rocks, there are local superficial deposits
of gravel and alluvium of Recent age which are of little strati-
graphic importance.

STRATIGRAPHY.

CAMBRIAN SYSTEM.

The Cambrian system comprises the Rome (“ Montevallo”)
formation, Conasauga (“Coosa”) limestone, and the lower part
of the Knox dolomite. In accordance with customary usage
in the Appalachian province the top of the Cambrian is placed
at some undetermined horizon in the Knox, though its exact
position is unknown on account of the lack of fossils from
which it might be determined; but this mode of treatment may
be changed in the future. The Rome and Knox are much
the same here as in Tennessee, but the Conasauga is in this
region predominatingly limestone, whereas in northeastern
Alabama and adjacent parts of Tennessee it is mostly shale.

ROME (‘“MONTEVALLO”) FORMATION.

Name.—The name Rome was applied to this formation by
Hayes,” from Rome, Ga., which is situated in an area of the

formation. The name Montevallo (Variegated) shale and

sandstone had been previously introduced by Smith? for the
same formation, from Montevallo, Ala., near which it has a
wide outcrop. As the name Rome has been established for
this formation throughout the southern Appalachian region by
long usage in literature, especially in a large number of publi-
cations of the United States Geological Survey, it will be
employed in this folio instead of the less well-known and local
term “Montevallo.” The use of Rome furthermore expresses
the equivalency of this particular occurrence of the formation
with other occurrences in this region.

Character and distribution.—In this quadrangle the Rome
formation appears on the weathered outcrop mostly as a rather
stiff greenish shale. It contains some red shale, thin impure
limestone, thin cherty layers near the top, and in one section
thin layers of brown rotten sandstone. At Helena, 15 miles
southwest of the quadrangle, the formation shows, in addition
to the kinds of rock already mentioned, a good deal of shale
that weathers into thin yellow flakes, one or more thin bands
1 foot or less thick of quartzite in shale, and near the top a
20 to 30 foot bed of calcareous sandstone. The formation is
decidedly variegated in color, and it preserves this characteristic
as far north as northern Tennessee and possibly into southern
Pennsylvania, where similar variegated shales and sandstones
occur at what may be fairly regarded as the same geologic

. horizon.

The Rome formation outcrops in a narrow band running in
a northeast-southwest direction across the southeast corner of
the quadrangle, interrupted 2 miles northeast of Henryellen by
an interval of about a mile in which the formation does not
appear to outcrop. The best exposure of the formation is on
one of the eastern tributaries of Black Creek, in the northern

- part of sec. 35, T. 16 8., R. 1 E., where the thickness of the

outcrop is about 500 feet. About the same thickness appears
to be exposed all along its outcrop.

The west boundary of the strip of the Rome is a fault, along
which the formation has been thrust westward and upward into
contact with the Carboniferous rocks west of the fault. The
vertical movement along this fault can not have been much if
any less than 12,000 feet. It is not impossible that the Rome
is brought up to outcrop on the west side of Opossum Valley
between Ensley and North Birmingham by the fault on the
east side of the Warrior coal field. Further discussion of this

“point will appear in the description of the Conasauga limestone.

Thickness—At no point in the quadrangle are any rocks.
exposed of formations known to underlie the Rome, and it is
therefore impossible to determine its full thickness in this
region. At Helena, farther south, about 1000 feet appears to
be exposed, and it is not unlikely that the formation reaches
that or even a greater thickness. In the southwest corner of
the Rome quadrangle, Georgia, about 60 miles to the north-
east, the thickness of the formation, according to Hayes,® is 700
feet.
~ Age.—A small collection of fossils was obtained northeast of
Helena, on the continuation of the Rome belt south of this
quadrangle, from which the following forms have been identi-

fied by C. D. Walcott:

Micromitra (Paterina) major. Pzdeumias transitans.

Micromitra (Paterina) williardi. ‘Wanneria halli.
Obolus smithi. Agraulos?
‘Wimanella shelbyensis. Hyolithes.

These are of Georgian (Lower Cambrian) age and substantiate
the identification of the rocks here described with the Rome
formation, known by its fauna in other regions to be mainly of
Georgian age. As the fossils of the above list were obtained
near the top of the formation, not far below the overlying
Ketona dolomite member, it establishes the fdct that all these
shales are of the Lower Cambrian age and that there is no
representative of the Middle Cambrian Conasauga (““Coosa’™)

aHayes, C. W., Bull. Geol. Soc. America, vol. 2, 1891 (issued February 9),
p. 148.

>Smith, E. A., Report on the Cahaba coal field, pt. 2, Alabama Geol.
Survey, 1891 (issued in January), p. 148.

¢Hayes, C. W., Rome folio (No. 78), Geol. Atlas U. 8., U. 8. Geol. Survey,
1902, : )



formation in this part of the quadrangle, the Ketona (basal
Knox) dolomite member being in unconformable contact with
the Rome.

CONASAUGA (‘‘CO0SA”) LIMESTONE.

Name.—The name Conasauga was introduced by Hayes® in
February, 1891. Tt is taken from Conasauga River in north-
western Georgia, where the rocks to which it was applied
outcrop over an extensive area. The name Coosa was intro-
duced by Smith? in January, 1891, for the same rocks, from
Coosa Valley, in the Gadsden region, where the rocks are
widely exposed. For the reasons stated on page 2 in connec-
tion with the name of the Rome formation the name Conasauga
limestone will be used in this folio in place of Coosa.

Character.—In the Birmingham quadrangle the Conasauga
is made up mostly of rather thin bedded dark-gray amorphous
limestone interbedded with more or less soft, fissile, and prob-
ably calcareous shale, which weathers to a gray or yellowish
color. Some beds of the shale are decidedly yellowish green
and very fissile. The limestone can be distinguished from the
overlying Ketona dolomite member by the following charac-
teristics: The limestone is thin bedded, generally dark gray,
and nongranular and effervesces freely in cold dilute acid; the
dolomite is thick bedded, light gray, and coarsely granular and
does not effervesce when treated with cold acid. The character
of the limestone is well shown in Plate IV on the illustration
sheet. Many layers of the limestone are full of a branching
form that may be of organic origin, and on the weathered sur-
face of many beds occur thin, dark curving streaks one-half to
1 inch long that look like the edges or cross sections of thin
shells, but no fossils appear when a piece of such limestone is
broken, and the organic nature of the forms seen is therefore
doubtful.

Chemically the Conasauga limestone is, so far as analyses at
hand show, high in calcium carbonate and low in magnesium
carbonate, with still smaller amounts of silica, iron, and
alumina. :

At some points, especially in the vicinity of Bessemer and at
old Jonesboro, thin layers of chert occur in the shale. These
layers generally are not over half an inch thick. The chert is
opalescent and waxy in appearance. It is dark within but
rusty on the weathered surface. At the localities where this
chert occurs a great many small prismatic pieces of it are likely
to be scattered upon the surface. The interbedded chert and
shale are well displayed on Twenty-fourth street in Bessemer,
as shown in Plate I on the illustration sheet. From the
almost continuous beds of limestone where the formation is best
exposed in this region one would suppose that the shale does
not exceed one-tenth of the mass and that it occurs for the
most part as comparatively thin partings in the limestone. It
is possible, however, that the proportion of limestone and
shale may vary much along the strike and that there may be
much more shale in some places than in others not far removed.

Distribution.—The Conasauga limestone underlies much of
the width of Opossum Valley from Bessemer to Ketona, north
of which it narrows until it disappears about a mile north of
Greene. It outcrops extensively in Jones Valley, occupying a
belt about a mile wide in the city of Birmingham and extend-
ing in a narrow belt as far north as Huffman. It also outcrops
in Murphrees Valley, along a strip half a mile wide, extending
from Remlap to the east edge of the quadrangle. It is so well
exposed at many points in the areas described that it is hardly
necessary to describe in detail localities where it can be seen.

The yellow-green fissile shale of the formation is well dis-
played on the Louisville and Nashville Railroad south of
Swanses and also at the top of the formation along the wagon
road three-fourths of a mile north of Swansea, on the west side
of the valley. The gray and yellowish shale of the formation
was seen at a number of places in the vicinity of Bessemer,
about 10 miles southwest of Birmingham. There is also a good
exposure of the shale, with limestone layers, on Fourteenth
street, Birmingham, opposite the street-car barn. In the shale

at this point minute trilobites of the genus Agnostus are abun-

dant and these forms are commonly present in other localities.

The Conasauga is bounded on the west side of Opossum
Valley by a fault, along which it has been thrust up into con-
tact successively with all the younger rocks to the base of the
Pottsville formation. There is some. doubt, however, as to
whether all the area mapped as Conasauga in Opossum Valley
is really occupied by this formation. In a strip between the
Southern Railway and the Opossum Valley fault, extending
from North Birmingham to Pratt City, no exposures of the
underlying rocks were found, and it is possible that the Rome
formation may have been brought up to outcrop next to the
fault along the west side of the strip. There being no positive
evidence of the presence of the Rome, however, the whole area
is mapped as Conasauga.

Thickness.—Calculated from the width of the outcrop and
the angle of dip, with the assumption that there are no irregu-

eHayes, C. W., Bull. Geol. Soc. America, vol. 2, 1891, p. 134,
®Smith, E. A., Report on the Cahaba coal field, Alabama Geol. Survey,
1891, p. 148.
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larities in structure to vitiate the result, the thickness of the
Conasauga in Opossum Valley, between Thomas and North
Birmingham, is certainly 1100 feet, and if the formation
extends across the doubtful strip above described to the fault
on the west and maintains the same dip its thickness is 1900
feet. These figures are comparable to those given by Hayes
for the thickness of the Conasauga in northeastern Alabama—
1600 to 2000 feet. If the bottom of the formation is not
brought to the surface along the fault, the thickness is still
greater, by an unknown amount. As the Conasauga appears
to be absent from the section in Cahaba Valley, it must die
out somewhere underneath the Cahaba coal field. ~Whether
its absence is due to nondeposition or to erosion is unknown.
The Conasauga limestone areas have been eroded to low, flat
valleys locally known as Flatwoods.-

Age.—The Acadian (Middle Cambrian) age of the Conasauga
rocks is established by the fossils listed below, and it follows
that this limestone is correctly identified with the Conasauga
farther to the northeast, where the formation is predominantly
a shale. With two exceptions the fossils were collected outside
of the quadrangle, but on the continuation of the outcrop of
the formation in Jones and Opossum valleys to the south. The
determinations were made by C. D. Walcott.

Louisville and Nashville Railroad, about 1 mile north of Boyles station, near
top of Conasauga:
Crepicephalus sp.
Ketona, at west edge of quarry, top of Conasauga:
Lingulella quadrilateralis.
Ptychoparia sp.
Northwest of Bessemer, just east of highway bridge across Valley Creek,
middle of Conasauga:
Ptychoparia sp.
Agnostus sp.
Crepicephalus sp.
Lingulella sp. undet.
Bessemer, upper third of Conasauga:
Anomocare sp.
Ptychoparia sp.
Acrotreta sp.
One-half mile northeast of McCalla, middle of formation:
Scenella sp.
Agnostus sp.
Ptychoparia sp.
Louisville and Nashville Railroad, 1 mile north of Woodstock, top of Cona-
sauga: , ‘
Lingulella buttsi.
Lingulella desiderata.
Dicellomus appalachia.
Acrotreta kutorgai.
Agnostus.
Ptychoparia.

UNCONFORMITY AT THE TOP OF THE CONASAUGA.

In Birmingham Valley the Ketona dolomite, which is the
basal member of the Knox dolomite, overlies without any
observed discordance the Conasauga limestone, but in Cahaba
Valley the Ketona rests upon the Rome formation, the
Conasauga, which in northeastern Alabama normally occurs
between the Rome and the Knox, being absent. There is
thus an unconformity between the Knox and the Rome in
the southeast corner of the quadrangle.

CAMBRO-ORDOVICIAN ROCKS.

The lower part of the Knox dolomite, with its basal member,
the Ketona dolomite, is of Cambrian age and the upper part is
of Ordovician age, but the line of division between these two
parts has not been definitely determined in this quadrangle.
However, it seems to be recognizable, in the Cahaba Valley
in the vicinity of Pelham, south of this area,-where a distinct
series of limestone is intercalated between the Knox proper and
the base of the Chickamauga. The formation is here treated
as' a unit under the general designation Cambro-Ordovician.

KNOX DOLOMITE.

The Knox dolomite and its equivalents, as embraced under
other names, constitute the thickest formation, the most persist-
ent in character over great areas, and the most widely extended
geographically of all the formations of the Appalachian Valley.
It is well developed at Knoxville, Tenn., a large part of that
city being built upon the formation, and derives its name from
typical exposures in Knox County, Tenn. The lower few
hundred feet of the Knox has on account of its lithologic
character been separated in this area as the Ketona dolomite
member. |

Character and thickness—The Knox dolomite in this quad-
rangle is a thick-bedded prevailingly light-gray ecrystalline
rock. So far as analyses show, the rock has nearly the com-
position of the mineral dolomite, the carbonate of magnesium
ranging from 40 to 43 per cent and the carbonate of calcium
averaging very nearly 56 per cent. The composition of mineral
dolomite is carbonate of magnesium 45.6 per cent, and carbonate
of calcium 54.4 per cent. So far as exposures of the formation
in thig region permit one to judge, it does not throughout its
thickness differ from the samples analyzed, and it may fairly
be assumed that its chemical composition is approximately
uniform. Near Cahaba River, 25 miles south of Birmingham,
however, beds of limestone of considerable thickness occur in
the dolomite, and it may contain limestone in the Birmingham
quadrangle.

The most distinctive characteristic of the Knox dolomite is
its chert. This occurs in nodules and stringers included
within the dolomite and in layers interbedded with the dolo-
mite as if originally deposited in that form, though it is prob-
ably of secondary origin. Some of these chert beds are 10
feet or more thick and in places, on account of their resistant
nature, project above the ground like dikes for considerable
distances. The chert does not occur to any appreciable extent
in the lower 500 or 600 feet of the formation, and this chert-
free part has been separated as the Ketona dolomite member,
to be subsequently described. On account of its resistance to
solution and disintegration, in the course of general degrada-
tion great quantities of chert in the form of bowlders and
smaller débris accumulate on the surface and in the soil and
tend to give the impression that the underlying rocks are
mostly chert, though in reality the chert may constitute but a
small part of the rocks.

Two rather distinct types of chert are recognizable—a tough,
dense, compact chert, even when weathered, characterizing the
middle of the formation, and a chert which weathers to a soft,
chalky or mealy state, commonly with drusy cavities and gen-
erally though sparingly fossiliferous, occurring in the part of
the Knox overlying the portion carrying the dense chert. The
soft type of chert was noted in this quadrangle only on the ridge
just west of Chepultepec; elsewhere in the Birmingham Valley
only the lower Knox carrying the dense chert occurs, the upper
Knox having been eroded away. The soft chert is a persistent
feature of the Knox in Cahaba Valley south of this quadrangle,
where its stratigraphic position is the same as at Chepultepec.
It has been traced to the south boundary of the Birmingham
quadrangle in a recent survey and it probably is present in Ca-
haba Valley in this quadrangle, though it was not discriminated
in the field. Probably the parts of the Knox distinguished by
the two types of chert should be treated as separate members.

Microscopic examination shows.that the chert is crystalline
quartz. C. W. Washburne has made extensive studies of it
and concludes that it was originally disseminated throughout
the dolomite but subsequently segregated in its present form
by solution and redeposition, replacing the dolomite mainly
along the bedding planes, where the solvent waters could travel
most easily. The original form of the silica, whether organic—
as sponge spicules, radiolarian skeletons, or frustules of dia-
toms — or inorganic—as grains of sand, etc.—is unknown.
Scattering grains of quartz sand are found in the chert, and
possibly it was originally for the most part clastic quartz.

The chert is usually white but varies through shades of
yellow and pink. A little oolitic chert occurs in places. The
oolites are spherical or ovoid, the spherical being 0.6 to. 0.7
millimeter in diameter and the ovoid 1.1 millimeter in the
long and 0.6 millimeter in the short diameter. These granules
have a thin outer shell of insoluble material filled with a more
soluble opaline-appearing substance, the hollow shells remain-
ing after the soluble substance has been removed.

If the dip is uniform and if, as appears to be the case, there
is no repetition due to faults, the thickness of the Knox, as
calculated from the dip and width of outerop in Murphrees
Valley, is 3300 feet.

Distribution.—The Knox dolomite is confined to Birming-
ham, Murphrees, and Cahaba valleys. The distribution of the
formation within these valleys can be best understood by a
study of the areal geology map. The structural conditions
determining the distribution of the Knox as well as of other
formations will be described in the section on geologic structure.
The Knox has extensive areas of outcrop. Its areas are gen-
erally characterized topographically by low rounded hills and
flat intervening valleys, as shown by Plate ITI on the illustra-
tion sheet. In Murphrees Valley the Knox makes a ridge
thickly strewn with chert débris, which is known as Gravelly
Ridge. In Birmingham the ridge known as Enon or Cemetery
Ridge is formed by the upper cherty part of the Knox.

Ketona dolomite member.—As previously mentioned, the
Ketona member includes the lower 400 to 600 feet of the
Knox, which is nearly free from chert and in places contains
less than 1 per cent of silica. The name is taken from Ketona,
5 miles north of Birmingham, where there is a large quarry in
the rock. The dolomite is almost all thick bedded, light gray,
and rather coarsely crystalline. The character of the bedding
is shown in Plate IT on the illustration sheet. Chemically
this rock is nearly pure dolomite in the vicinity of Birming-
ham, as shown by the following averages of a number of
analyses from Ketona and North Birmingham quarries:

_ Avefage analyses of Ketona dolomite member near Birmingham.

1. 2.
8100 - o .81 0.70
AL Oy oo .96 | .638
o7 oL o YO 55.08 | 56,041
MO0 - oo oo 42.47 | 43,001

1. Ketona quarry, average analyses for four months.

2. North Birmingham quarry, average of ten analyses of carload samples,
aggregating 50 carloads and extending over a period of more than three
years.
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The Ketona outcrops in a belt at the base of the chert ridges
of Birmingham Valley. It extends along Opossum Valley to
Mount Pinson and along Murphrees Valley southward nearly
to Village Springs. In Jones Valley the outcrop extends
northward nearly to Chalkville. At the north end of Enon
Ridge the belts in Opossum and Jones valleys are connected
by a broad area of nearly flat-lying Ketona.

Economically the Ketona dolomite is important, for it sup-
plies most of the flux used in the blast furnaces of the district.

Age—The lower part of the Knox is regarded as of Upper
Cambrian age and the upper part as Ordovician and equiva-
lent in part to the Beekmantown of New York. The
following statement concerning the fossils collected and their
correlation is made by E. O. Ulrich:

Recognizable fossils are as a rule exceedingly rare in the Knox,
and those found are almost without exception only silicified molds in
the chert residue. Masses of the compound eryptozoon C. proliferum,
a supposed gigantic calcareous alga, are seen occasionally and are
believed to be fairly diagnostic of the lower and middle parts of the
cherty Knox. The rounded masses of the simple eryptozoon C. min-
nesotensis seem to be confined to the upper half of the chert-bearing
division. The other fossils consist chiefly of gastropods, with fewer
cephalopods, trilobites, and brachiopods.

Somewhere about the middle of the cherty division one or several
zones locally afford small faunules. No systematic search for these
fossils has been made in the valley, yet in the course of the work of
the Survey in the southern Appalachian region a considerable col-
lection of this middle Knox fauna has accumulated. Some of this
material was collected within this area at Chalkville and other places.
A partial list comprises the following species:

Clarkella n. sp.

Ophileta n. sp. (ef. O. compacta).

Euconia? n. sp. (Resembles E. ramsayi (Billings).)
Sinuopea typicalis.

Gastropod of undescribed genus.
Dikellocephalus sp. undet.

These six species are among the most diagnostic fossils of the beds
between the Potosi and Proctor dolomites in Missouri; and the three
gastropods are found in the corresponding lower to middle part of the
Oneota dolomite of the Prairie du Chien group in the upper Missis-
sippi Valley. Furthermore, two of the gastropods have been collected
in the western part of the valley near Lexington, Va., while the
Ophileta and the unnamed new genus and species are represented in
the National Museum by a number of specimens from Beauharnois,
near Montreal, Canada.

A much higher fossiliferous zone, distinguishable by the character
of its chert, is locally developed in Alabama as described on page 3.
It is well developed in the ridge passing west of the old town of
Chepultepec and in the Cahaba Valley southeast of Birmingham.
At both of these localities the Knox seems to be at least 1000 feet
thicker than it is in the vicinity of Birmingham and in the two Knox
areas east of Murphrees Valley. About 20 species of fossils have
been collected from this zone near Chepultepee, where most of them
were found within 200 or 300 feet of the top of the formation. The
following list includes the more important forms :

? Archeocyathus.
Scenella n. sp.
- Helicotoma uniangulatum (Hall).
Helicotoma n. sp. (last whorl disjoined).
Liospira? n. sp.? (ef. Pleurotomaria arabella Billings).
Liospira? n. sp. (ef. Pleurotomaria normani Billings).
Liospira? n. sp. (flat-spired, narrow-whorled).
Gen. et sp. nov. (resembles Murchisonia argylensis Sardeson).
Sinuopea turgida (Hall).
Sinuopea depressa.
Sinuopea sweeti (Whitf.).
Orthoceras ? sp. (obliquely annulated, septa thin, siphuncle marginal,
diameter under one-half inch).
Cameroceras sp. undet. (one-half to 1 inch in diameter, septa very thin).
Piloceras newton-winchelli?

Ten of these species occur in Missouri in the chert of the Gasconade
formation, at least three in the upper part of the Little Falls dolo-
mite at Little Falls, N. Y., and three others in the same formation
near Whitehall, N. Y.

No Ordovician appears to be present in the Knox in Bir-
mingham Valley and generally none of the upper beds that
are shown at Chepultepec. In Cahaba Valley, however, Ordo-
vician rocks probably constitute several hundred feet of the
upper part of the Knox, but owing to the complete conceal-
ment of the strata they were not observed.

Unconformity at the top of the Know.—There is a strong
unconformity between the Knox and the next succeeding for-
mation, showing that an erosion interval of considerable length
intervened. The evidence for an unconformity is fairly abun-
dant and quite conclusive. In the first place, on the surface of
much of the Knox in Birmingham Valley rests a chert con-
glomerate, the Attalla conglomerate member of the Chickamauga
limestone. There must have -been a post-Knox land surface
from which this conglomerate was derived, for its chert has
in all probability come from the Knox itself. Moreover, this
conglomerate rests at different places upon beds at different
horizons in the Knox, from the basal Ketona up to the very
top of the formation. This shows that the Knox must have
been eroded locally down to and into the Ketona before the
deposition of the conglomerate.

At some points in the quadrangle, notably near Chalkville
and at the base of Foster Mountain, parts of the Chickamauga
limestone lying at different horizons abut laterally against the
Knox dolomite, as if the limestone were deposited in lagoons
or old stream channels eroded into the Knox. At Chalkville
a thin deposit of cherty limestone carrying many fossils of

4

Black River age lies against a hill of the Knox, as shown in
figure 3.
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FIGURE 3.—Ideal section half a mile west of Chalkville.

Shows unconformable contact of Chickamauga limestone (Oc) with the underlying Knox dolo-
mite (€0k). Vertical scale twice the horizontal,

At the foot of Foster Mountain the basal Chickaﬁnauga, con-
sisting of shale, conglomerate, and variegated limestone, lies
against the Knox, ag shown in figure 4. In this locality the

FosterMtn.

Blackoak Mtn.

FiaUuRrRE 4.—Ideal section from Blackoak Mountain tb Foster Mountain.

Shows unconformable contact of Chickamauga limestone (Oc) and its basal Attalla conglomerate
member (Oa) with the underlying Knox dolomite (€0k). Vertical scale twice the horizontal.

basal Chickamauga was clearly deposited in an old erosion
channel between Knox walls as the transgressing waters gradu-
ally submerged the old land surface. Variegated limestone
deposited under such circumstances has been observed else-
where. Additional evidence of the unconformity is found in
the fact that at a few points Clinton rocks bearing iron ore rest
upon the Knox dolomite or are separated from it by only a thin
deposit of the Chickamauga. An outlier half a mile west of
Morrow Gap and several patches of Clinton rocks on Flint
Ridge, north of Bessemer and south of this quadrangle, are
cases in point.
ORDOVICIAN SYSTEM.

The Ordovician system is represented in this area by the
Chickamauga (“Pelham”) limestone (including the basal
Attalla conglomerate, or breccia, as it is often called, mentioned
under the preceding heading) and in Cahaba Valley by the
upper portion of the Knox, equivalent in part to the Beek-
mantown limestone of the New York section, as described
under the heading ““Cambro-Ordovician rocks.” At the base
of the Clinton formation, at certain points on Red Mountain
east of Birmingham and farther south, lie a few feet of rocks
carrying an Eden fauna of upper Ordovician age. These rocks
are too thin and too irregularly distributed to map on the scale
here used and on this account are included with the Clinton.
With this exception, however, there are no representatives of
the Utica and Lorraine formations, which constitute the upper
part of the Ordovician column in New York, nor of the partly
corresponding Athens and Sevier shales of Tennessee. Locally,
too, as will be pointed out later, the typical Trenton is unrep-
resented. ’

CHICKAMAUGA (‘““PELHAM”) LIMESTONE.

Name.—The Chickamauga limestone was first so termed by
C. W. Hayes in 1891, the name being taken from Chicka-
mauga Creek, in northwestern Greorgia, along which the lime-
stone is typically developed. In 1891 also E. A. Smith used
the name Pelham, from Pelham, Ala., for the same limestone.
As the name Chickamauga has been used in a great many
publications of the United States Geological Survey relating
to the southern Appalachian region, it will, in order to avoid
confusion in the Survey publications, be retained here, although
the name “Pelham” may be locally as appropriate.

Unconformable deposition.—As already noted, in the Bir-
mingham Valley the Chickamauga limestone, including locally
a greater or less thickness of the Attalla conglomerate member
at the base, was deposited upon the eroded surface of the Knox
dolomite. In places—for example, Hendrick Mill, northwest
of Swansea—the Chickamauga rests directly upon the Knox
and the basal 40 feet of the limestone contains scattering frag-
ments of angular or partly rounded chert, indicating that
somewhere an area of Knox was still subject to erosion while
at this point the Knox had been submerged and was being
buried by Chickamauga sediments. The old Knox surface,
upon which the Attalla conglomerate and the other basal
Chickamauga beds, whether shale or limestone, were deposited,
was an uneven surface, with valleys and, where close to theshore,
inlets separated by land of greater or less elevation. Indeed,
the old surface may have been similar to that existing to-day,
with its valleys, hills, and ridges, though probably there were
no such extremes of relief. If the present surface were to be
gradually submerged, it is easy to understand that the water
would first occupy the valleys, in which coarse débris of
angular chert and fine sand would be deposited by the streams
as they ran down from the land. This débris would be

ultimately cemented to form a conglomerate, upon which would
sooner or later be deposited finer sediment, and if animal forms
found the shallow water favorable to their existence they would
multiply and supply an abundance of limy sediment, to make
limestone at a later period. It would also follow from such
conditions that the beds in contact with the old surface would
differ considerably in age at different points. In short, the
result would be similar to that shown in this region, where the
beds of the limestone in contact with the Knox range from
the basal member of the Chickamauga, as at Foster Mountain,
to those at Chalkville which contain Black River fossils and
which occur near the top of the Chickamauga.

Attalle  conglomerate member. — To the conglomerate or
breccia unconformably overlying the Knox in Birmingham
Valley the name Attalla is here applied, from the town of
that name in northeastern Alabama, in the vicinity of which it
is well developed. The Attalla conglomerate member ranges
from a medium-grained sandstone to a coarse conglomerate.
In general it is composed mostly of rather small angular frag-
ments of chert embedded in a siliceous matrix composed of
comminuted chert or quartz. In many places well-rounded
quartzite pebbles are present in varying numbers. Perfectly
rounded pebbles of quartzite 4 or 5 inches in diameter have
been found embedded in great masses of the conglomerate com-
posed almost wholly of fine sand and small angular chert
fragments. As a rule the quartzite pebbles are 1§ inches in
diameter or less. At one locality there is a small area of
medium-coarse sandstone composed entirely of quartz grains.
The thickness of the Attalla conglomerate varies considerably,
but in general there is nothing to indicate that it is more than
20 to 40 feet.

The conglomerate appears to rest upon the eroded edges of
all the upturned beds of the Knox dolomite, from the top to
the bottom. Some of the sandstone knolls south of Birming-
ham may even rest upon the Conasauga. It passes beneath
the Chickamauga limestone, but nowhere, so far as known, is
the conglomerate overlain by rocks older than Chickamauga.
It is therefore older than the rest of the Chickamauga, which
it underlies, and younger than the Knox, from which it has
evidently been derived. It is possible also that some of the
conglomerate is the result of cementation of comparatively
recent stream gravels, such as can be seen loose in the small
streams running down from the Knox uplands and depositing
their loads of angular chert and fine sand wherever the veloc-
ity of the streams is checked by a lessening of the grade of
their beds. The conglomerate is just the kind of rock that
would be formed by the cementation of such chert gravels.

This conglomerate is very patchy in its distribution, occur-
ring as isolated areas of small extent, a number of which are
mapped, though probably not all. It can be seen at several
points on Cemetery Ridge in Birmingham, also at the base of
Red Mountain, west of South Highlands, where it has been
exposed in grading a street. The sandstone phase can be seen
near West End, a little south of this quadrangle, where it makes
a conspicuous little knoll about 500 feet southeast of the Alabama
Great Southern Railroad. The best exposures of the conglom-
erate, however, are on the headwaters of Fivemile Creek, where
it cuts through the chert ridge between Jones and Opossum
valleys, and along the east side of the highway from Eastlake
to Clay. West of Clay it passes under the shale in the lower
part of the Chickamauga limestone in Foster Mountain.

Character of the Chickamauga.—In Birmingham Valley the
Chickamauga is generally a rather light-gray, dove, or pale-
blue limestone. Granular and amorphous layers of varying
thickness alternate throughout. In general the thickness of
the layers ranges from 2 feet to a few inches. Near the base
of the formation on the west side of Murphrees Valley are thick
layers of buff rock that works well and is well suited for
masonry. At the south end of Blount Mountain the basal 50
feet is composed of alternating layers of shale and limestone,
the latter being more or less impure, containing chert fragments
and much siliceous matter. Some of these shale and limestone
beds are purple or streaked or mottled with purple. This
purple mottling at the base appears also in the vicinity of
McCalla, southwest of the quadrangle, and on the North Bes-
semer electric-car track at Interurban Heights, where both
purple shale and purple-mottled limestone occur.

The following detailed section, 1neasured on the west side of
Foster Mountain, illustrates the character of the formation:

Section of Chickamauga limestone on Foster Mountain.

Top of Foster Mountain. Feet.
27. Gray granular limestone, rather thick bedded, weather-
ing to thin layers, fossiliferous ._______________________ 45
26. Dove-colored amorphous limestone, with Zetradium
cellulosum, Beatricea atbase ... . _______________ 60
25. Dove-colored amorphous limestone __________.___________ 20
24. Gray granular limestone, with Beafricea ________._______ 5
28. Coneealed . 20

22. Rather thick-bedded gray granular limestone; weathers
to 1-inch layers; fossils plentiful, G4rvanella and Dys-

tactyospongia . . . 80
21. Concealed .__. el 20
20. Bluish splintery limestone __._____________________________ 5
19. Concealed; débris of green and bluish limestone, with

numerous brachiopods .______________________________ - 2



Feet.
18, Bluish rather thick bedded granular limestone; some

chertmodules__________________ ________________________ 5
17 Conecealed .. . oL 15
16. Bluish to grayish limestone; gastropods_________________ 5
15. Concealed; débris of bluish and dove-colored limestone__ 85
14. Thick-bedded gray limestone _______________.____________ 20
18. Concealed ______._________ . ______________ e 15

12. Gray and bluish, rather thick bedded limestone, with
gastropods, Lophospire . _______________________.__ 35

11. Buff impure limestone, thick bedded, sandy layers;
Scolithus at bottom ___________________________________ 10

10. Thick-bedded limestone, with variegated layers, pink
and buff, with pebbly conglomerate in places .___.____. 5

‘9. Shale with thin layers of earthy limestone that show as
plates of nodules __.___.____.____________ . ________._____ )
8. Buff siliceous limestone, with Lingula______________._____ 1

7. Shale with nodular limestone layers like No. 9; fossilif-
@rOUS _ e 5
6. Buff earthy limestone, siliceous, with pebbles of chert.__ 1
5. Pinkelay ______ 1
4. Yellowish sandy shale, with Lingula ____________________ 5
8. Calcareous sandstone, with chert inclusions and Lingula 2
2 Pinkelay . 1
1. Sandy and calcareous red, yellow, and gray shale _______ 4

Knox dolomite. —_—

The section at this locality is probably complete and may
be regarded as typical for Birmingham Valley. The rocks are
nearly flat and afford a good opportunity for measurement.

No good exposures of the lower part of the Chickamauga
occur in the portion of Cahaba Valley lying in this quadrangle,
but on Buck Creek, 10 miles to the south, between Helena and
Pelham, the lower beds are well exposed. Here the formation
is over 1000 feet in thickness, the lower 800 feet of which con-
sists of nearly pure limestone. An analysis of it at Leeds shows
about 92 per cent carbonate of lime, with smaller amounts of
magnesium carbonate, silica, and alumina. Mr. Ulrich says:

The upper 100 to 200 feet of the formation in Cahaba Valley
consists of cobbly-weathering, more or less argillaceous limestone
containing fossils of Black River age but of altogether different kinds
from those found in Birmingham Valley.

The clayey material is so distributed that it appears on
weathered surfaces of the rock as a network of drab earthy
bands inclosing patches of the purer blue limestone. This is
a highly characteristic feature of the top beds of the Chicka-
mauga in Cahaba Valley. It is somewhat fossiliferous, the
large Maclurea magna, some specimens of which are 6 inches
across, being of common occurrence on the weathered faces of
the beds.

Thickness.—As shown in the section above, the limestone
at Foster Mountain is 450 feet thick. The same thickness
appears in Butler Mountain, just north of Foster Mountain,
where the very summit carries loose sandstone of probable
Clinton or Eden age, so that there can be little doubt that the
full thickness of the Chickamauga is present. The thickness
as computed from the width of outerop and the angle of dip on
Blackburn Fork of Little Warrior River and at the Dale Gap
is 425 and 430 feet, respectively. The full thickness of the
Chickamauga in Birmingham Valley, therefore, may be placed
~atabout 450 feet. As the limestone was deposited on an uneven
surface, however, the lower part is probably absent over con-
siderable areas and the thickness is correspondingly less. At
the Gate City quarry the thickness appears not to exceed 360
feet, and it is probable that at some points it is not over 200
feet. In Cahaba Valley, as stated, the formation attains much
greater thickness, the maximuwn probably being not less than
1100 or 1200 feet.

Distribution—The distribution of the Chickamauga areas
is shown on the map. In general the formation appears at the
base of Red Mountain and West Red Mountain, but it is absent
from some strips along these ridges. Thus it does not outcrop
along the west side of Opossum Valley from a point 2 miles
north of Tarrant Gap to the south margin of the quadrangle.
It is also absent along the west side of Blount Mountain from
Village Springs to the east margin of the quadrangle. 1In these
strips it is concealed by the Conasauga limestone, which has
been thrust over it along a fault. The limestone appears to be
lacking on the west side of Red Mountain from Clay nearly to
Ayres. Its absence here may be due to nondeposition instead
of to a fault. The formation also appears in the fault block
to the south of Henryellen. Cahaba Valley is eroded in the
limestone, the outcrop of which is practically coterminous with
the valley.

The best exposures of the Chickamauga limestone are about
the south end of Blount Mountain, where the conspicuous
knobs known as Foster, Butler, Praytor, Hayes, and Bear
mountains are eroded out of its rocks. It is almost fully ex-
posed along Blackburn Fork where that stream cuts through
Red Mountain, northwest of Swansea.

Age.—It has long been known that the Chickamauga lime-
stone is the time equivalent of the Chazy and Mohawkian

‘(including Lowville, Black River, and Trenton) limestones of
New York. The following details of correlation are based upon
the views of E. O. Ulrich. The lower half or even more of the
full Chickamauga section is the equivalent of the Stones River
of middle Tennessee, which in turn represents the greater part
of the Chazy limestone of New York. Indeed, the same faunal
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succession can be recognized in the Foster Mountain section
as in the Tennessee Stones River, though the lithologic differ-
ences on which the subdivisions in Tennessee are based can
probably not be made out so clearly in Alabama. The Low-
ville limestone, which overlies the Chazy in New York, is
represented in Alabama also, as indicated by its characteristic
fossil, Tetradium cellulosum. Tt is Nos. 24 to 26 of the Foster
Mountain section (p. 4). The 45 feet of granular limestone
forming the top of Foster Mountain represents the Trenton lime-
stone of New York, the upper part of the Black River limestone
and the lower Trenton being unrepresented. This 45 feet, plus
85 feet of the Foster Mountain section, which is correlated with
the Lowville, constitutes all of the Chickamauga that is referable
to the Mohawkian of the New York section. All below No. 24
of the section (p. 4) is to be regarded as of Stones River age.
In some sections, as at Gate City, only beds of Stones River
age appear to be present, as some of the fossils collected within
20 feet of the top of the limestone in the quarry appear to be
characteristic of beds older than the Lowville and near the top
of the Stones River in Tennessee. In Cahaba Valley proba-
bly all the limestone west of Leeds is of Stones River age, as
the characteristic Chazy Maclurea magna occurs in the beds
outcropping in the town. The top of the limestone at Leeds
appears to be about the horizon of the upper Black River.
If the lower Black River or the Lowville is represented, its
representative lies somewhere between Leeds and the eastern
margin of the limestone. ’

Unconformity at the top of the Chickamauga.—As already
noted (p. 4), the top of the Chickamauga does not at all
points lie at the same geologic horizon. Thus at the south
end of Blount Mountain the top of the limestone is as young
as middle Trenton, but at Gate City the top reaches up only
about to the top of the Stones River horizon, the Lowville,
Black River, and Trenton horizons being unrepresented. The
top of the Chickamauga in Cahaba Valley also lies near the
horizon of the upper part of the Black River limestone. It
has been stated that in the Red Mountain section, just east
of Birmingham, a thin stratum of sandstone of Eden age is
present.

It thus appears that, with the exception of a thin stratum of
sandstone of Eden age in the Red Mountain section referred to
under the description of the next overlying (Clinton) forma-
tion, a great stratigraphically unrecorded time interval sepa-
rates the top of the Chickamauga limestone in this area from
the Clinton formation. In other words, the section in the
vicinity of Birmingham does not contain, with the exception of
a few feet of sandstone of Eden age, any deposits corresponding
in age to the Trenton limestone and overlying formations to and
including the Medina sandstone, aggregating as a maximum in
New York and Pennsylvania between 2500 and 3600 feet of
strata. In Cahaba Valley, moreover, this part of the general
section lacks, besides the beds absent in Birmingham Valley,
the whole of the Clinton and later Niagara formations and the
formations representing the Cayuga and Helderberg of New
York and Pennsylvania—that is, all of the Ordovician rocks
of New York above the Black River limestone, the entire Silu-
rian system, and the Lower Devonian beds of the New York
section are unrepresented in Cahaba Valley, the Chickamauga
being here succeeded directly by a few feet of Devonian sand-

~ stone of Oriskany age. In passing northeastward through Ten-

nessee and Virginia the sections become more complete and the
unrepresented formations appear and expand. This subject will

receive further treatment in the section on historical geology
(pp- 12-13).

SILURIAN SYSTEM.

The Silurian system is represented in this quadrangle only

by the Clinton (“Rockwood”) formation.

CLINTON (‘‘ROCKWOOD”) FORMATION.

Name.—The Clinton formation takes its name from the
town of Clinton, Madison County, N. Y., where its iron ore
has been mined for many years. The name “Rockwood” was
used by the United States Geological Survey for the iron-
bearing beds of the southern Appalachian region when it had
not been definitely established that they were the equivalent of
the New York Clinton. Recent study of the fossils from the
Alabama region has, however, shown that the “Rockwood”
and Clinton can be correlated with sufficient closeness to
warrant the extension to that region of the more widely known
name Clinton. ‘

Character—The Clinton formation consists mostly of shale
and sandstone, with beds of iron ore which are more or less
calcareous or sandy. There is great variation in the lithologic
character of the formation from place to place, as shown by the
sections in figure 5. The sandstone of the formation is largely
greenish or brown. Some of it is very fine grained and evenly
bedded, some carries fine quartz pebbles, and in places there
are highly ferruginous beds. The character of the sandstone is
shown in Plate V, on the illustration sheet, a reproduction of
a photograph taken at Graces Gap, on Red Mountain, several
miles south of the quadrangle.

The shale in the formation is mainly a soft clay shale of a
gray, greenish, or in places very characteristic greenish-yellow
color.

1 T
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FicurE 5.—Sections of Clinton formation showing variation in thickness
and character of the rocks.

1. Cunningham Gap in West Red Mountain, :

2. Half a mile northwest of Irondale.

8 Half a mile southwest of Lakeview, on road across Red Mountain.

4. Walker Gap in Red Mountain, south of Birmingham quadrangle,

5. Shades Valley, half a mile east of Bessemer, south of Birmingham quadrangle.

Scale, 1 inch = 100 feet.

Locally as much as 35 feet of shaly sandstone, containing
fossils which, according to Ulrich, are characteristic of the
arenaceous upper part of the Eden shale in Ohio and Ken-
tucky, is found between the Clinton and the top of the
Chickamauga. As this intervening bed could not be mapped
separately, it is provisionally included with the Clinton. It
is well shown on Red Mountain near Birmingham on the
Louisville and Nashville Railroad just south of Lone Pine
Gap.

Iron ore—The Clinton carries ore throughout the quad-
rangle, but the beds that are profitable to work under present
conditions are, so far as known, confined to West Red Mountain
north of Village Springs and to Red Mountain from Morrow
Gap southward beyond the quadrangle to a point a few miles
south of Bessemer. In the former locality is a single thin bed
and in the latter are two workable beds, the Big seam above and
the Irondale seam 20 feet below, as shown in section 2, figure
5, and in Plate VI, on the illustration sheet. The presence
of good ore in the fault block south of Henryellen, as just
mentioned, indicates its extension beneath the full width of
the Cahaba trough in this latitude.

Although the four seams shown in the sections along Red
Mountain are supposed to be continuous beds whose distances
apart differ at different points, yet with the exception of the -
Big seam and the Irondale seam from Morrow Gap to the
south margin of the quadrangle they may be local overlapping
lenses. Throughout the remaining areas of the Clinton one to
three beds, 18 inches to 6 feet thick, of mostly low-grade ore
are present. Whether these beds are persistent and can be

- correlated from point to point or whether they are local over-

lapping lenses can not be satisfactorily determined.

The ore beds vary in number, thickness, and position in the
different sections, as shown in figure 5. On the weathered
outcrop the ore beds are sandy and noncalcareous, but mine
workings show that below the zone of active weathering they
are highly calcareous, the lime carbonate amounting to nearly
or quite 20 per cent in places. Some of the layers of ferrugi-
nous sandstone mentioned above are rich enough in metallic
iron to be regarded as an ore, but as they have never been
followed underground it is not known whether they are also
calcareous. The unweathered ore varies in content of metallic
iron from 40 per cent down, only that running above 35 per
cent being regarded as workable at present.

The rocks of the formation are fossiliferous and the calcium
carbonate of the ore beds is derived from fossil shells, many of
which have been replaced by iron or have left their impressions
in the ferruginous ooze in which they were entombed. The
“red fossil” ore is made up in this way. (See Pl. VIII, illus-
tration sheet.) Small flattened grains occur throughout the ore
beds, as shown in Pl. XI. These are oolitic in structure and
origin, consisting of concentric layers of ferric oxide around sand
grains as a nuclens. Beds of wholly oolitic ore, such as occur
in New York, do not appear to be present in Alabama.®

*For a fuller description of the Clinton ores see Bull. U. S. Geol. Survey
No. 400, 1910.



Thickness.—The Clinton varies considerably in thickness, as
shown by the sections of figure 5. The least thickness shown
is 246 feet and the greatest 500 feet at Cunningham Gap
through West Red Mountain. The variation shown by the
sections is probably due in part to errors of measurement,
as it is difficult to obtain exact measurements of moderately
dipping strata which are only partly exposed, the top and
bottom of which can not be determined exactly, and which
may vary more or less in dip from point to point across their
outcrops. But even after allowing for possible errors of
measurement there still remains a considerable variation in the
actual thickness of the formation.

Dristribution.—The Clinton formation makes the conspicuous

ridges of Red Mountain and West Red Mountain, the former-

terminating on the northeast in Cahaba Mountain. It appar-
ently outcrops on all sides of the part of Blount Mountain
included in this quadrangle, though it is more or less concealed
along the western base, on the east side of Murphrees Valley.
It has been shown on the State geologic map as outcropping in
a number of discontinuous areas along this strip, but the writer,
who has followed the outcrop pretty closely, is inclined to
believe it present all along, though as it is adjacent to a fault
of great throw it may be faulted out in places where it does
not show. The formation appears to be faulted out for a mile
just north of Tarrant Gap and along two other strips between
Tarrant Gap and Thomas. At Thomas and just southwest of
Pratt City are two little areas of Clinton that occur in com-
paratively small wedgelike blocks along the fault between the
coal measures and the Cambrian limestone on the east, as shown
in figure 8 (p. 11). A strip of Clinton carrying good ore
also occurs in a large fault block south of Henryellen, on the
west side of Cahaba Valley. The top of the Clinton is exposed
at Blount Springs over a very small area on the arch of the
Sequatchie anticline. The geologic map of Alabama published
by the State Survey shows a strip of Clinton along Oak Ridge
south of Leeds. The writer, however, could find no Clinton
in that locality and has shown none on the map. In this
quadrangle the formation is believed to be absent east of the
fault to the east of the Cahaba coal field.

Age.—As now known the Clinton formation at Clinton,
N. Y., the type locality, represents not only the beds previ-
ously assigned to the Clinton in the Genesee Valley, but also
the overlying Rochester shale. From a study of the fossils
collected in the Birmingham quadrangle E. O. Ulrich con-
cludes that at least the upper half of the formation in West
Red Mountain on the west side of Birmingham Valley and
nearly the whole thickness in Red Mountain proper represents
the upper part of the Clinton as shown at its type locality and
approximately the Rochester shale of western New York.
Possibly the lower part of the formation in West Red Moun-
tain, where it is thicker than elsewhere, and also patches at
the base in Red Mountain are of lower Clinton age. Appar-
ently the formation was deposited in a transgressing sea, which
spread over the western part of the area before it reached the
eastern side. Consequently the lower Clinton strata on the
western side of the quadrangle are the oldest, and eastward
successively younger beds are in contact with the eroded pre-
Clinton surface, those in Red Mountain being mostly of
Rochester age. This supposition is corroborated by the fact
that the Clinton formation is absent from the region east of
Cahaba Valley, which indicates that the transgressing water
never reached so far east.

UNCONFORMITY AT THE TOP OF THE CLINTON.

In Alabama the oldest formation present above the Clinton
is the Frog Mountain sandstone of Oriskany age. In New
York, Pennsylvania, and Canada there intervenes between the
Clinton and the Oriskany, as a maximum, approximately 2500
feet of rocks belonging to Niagaran, Cayugan, and Helder-
bergian time. Hence during the interval required for the
accumulation of 2500 feet of rocks, mainly limestone, in the
New York-Pennsylvania region no sediments were deposited in
this part of Alabama, or if any were deposited they were eroded
away before the deposition of the Frog Mountain. As already
stated, the Clinton formation is not present in the Cahaba
Valley, the Frog Mountain sandstone resting there upon:the
Chickamauga, so that not only the whole Silurian system but
also the Upper Ordovician and Lower Devonian are lacking.
In other words, in the southeast corner of the quadrangle there
are no rocks to represent the time necessary for the deposition
of about 6000 feet of rocks elsewhere.

DEVONIAN SYSTEM.

The Devonian system is represented in this part of Alabama
by the Frog Mountain sandstone and the Chattanooga shale.
The black shale is well known and has always been recognized
as Devonian, but sandstone of this period has not hitherto been
recognized in this part of the State. In Cherokee County,
however, Hayes has observed the Frog Mountain sandstone,
800 to 1200 feet thick, which carries a few poorly preserved
fossils of Oriskany age. In the vicinity of Rome, Ga., is a
formation of chert and sandstone 50 feet thick, known as the
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Armuchee chert,* that carries fossils of Oriskany age and is
believed to be contemporaneous with the Frog Mountain sand-
stone. It is believed that the sandstone here described is the
same as the I'rog Mountain, so that name is applied to it.

FROG MOUNTAIN SANDSTONE.

Characler and distribution.—As developed in this quadran-
gle the Frog Mountain sandstone is a rather coarse quartz
sandstone or quartzite. In places small quartz pebbles occur
in it and here and there, as north of Trussville, it contains
abundant small phosphatic nodules. Its thickness ranges from
4 to 20 feet. In some places the black shale is underlain by
10 feet or less of coarse sandstone, in which no fossils have
been found but which may be and very probably is the Frog
Mountain. Plate VII on the illustration sheet shows this sand-
stone with the thin streak of black shale and the succeed-
ing Fort Payne chert above and the Clinton formation below,
apparently in unconformable contact. A similar section is
exposed in Graces Gap, several miles to the southwest, in the
Bessemer quadrangle. The best development of this sandstone
occurs along Oak and Mill ridges east of Leeds. Here it is 10
to 20 feet thick, and it is persistent along this strip within the
limits of the quadrangle.

The following sections show its relations, character, and
thickness:

Section of Devonian rocks in cut of Southern Railway one-half mile east
of Leeds. :
Chert (Fort Payne). Feet.
Shale, purple (Chattanooga) ___.__.______________________. 2
Sandstone, hard, brown, pebbly__________ 3 2
Sandstone, soft, green .___________________ l 2
Sandstone, brown, e¢herty -____. _________ 5
Chalky rock, with fossils (thin)_ __________
Sandstone, brown, cherty ___.______ _____
Concealed ___.____ . ______________________ J
Limestone (Chickamauga). -—

Mountain
sandstone

(
Frog J
|
L

Section of Devonian and overlying rocks in NE. } sec. 1, 7018 8., R. 1 W.,
about 4 miles southwest of Leeds.

Shale, soft, black (Floyd). Feet.
Chert (Fort Payne) ________________________ . ______ 90
Concealed (Chattanocogashale?_____________________________ 4
Sandstone, quartzitic, with pebbles.______ Frog Mountain { 10
Concealed, probably sandstone __________ } sandstone { 10

Limestone (Chickamauga).

Much of the sandstone along this strip weathers to a brown-
ish or pale-yellowish color and a more or less porous or chalky
texture.

As indicated in the foregoing description, the known occur-
rences of the Frog Mountain sandstone in this area are in the
synclinal area north of Trussville, on Cahaba River in the
SW. L sec. 6, T. 16 S., R. 1 E., along Red Mountain southward
from Birmingham, and along Oak Ridge across the southeast
corner of the quadrangle.

Age.—Fossils have been found in this sandstone at a number
of points and determined by E. M. Kindle. Lists and local-
ities are given below.

At Clear Branch Gap, a gap through Red Mountain 5 miles
southwest of Bessemer, about 15 miles southwest of the Bir-
mingham quadrangle, the following collection was obtained
from about 6 inches of quartzitic sandstone, separated from the
Fort Payne chert by about 1 foot of dark and green clay shale
and underlain by 10 feet of sandstone, supposed to be Clinton
but possibly Frog Mountain:

Hipparionix proximus.
Spirifer tribulus.
Anoplotheca flabellites.

Eatonia peculiaris.
Meristella cf. lata.

On the west side of Birmingham Valley, on the Alabama
(Great Southern Railroad, 2 miles west of Vance and about 16
miles southwest of Clear Branch Gap, the following collection
‘was made:

Stropheodonta sp. undet.
Leptostrophia sp. undet.
Leptostrophia cf. oriskania.
Anoplia nucleata.

Spirifer ¢f. submucronatus.
Spirifer sp. undet.

Anoplotheca flabellites.
Beyrichia sp. undet.

The material here is a soft white chalky rock, probably
decomposed chert, and was mistaken in the field for the Fort
Payne, which outcrops at the same point continuously with the
Devonian bed, so that the Devonian was not differentiated and
therefore its thickness was not determined.

On the outerop of the Frog Mountain on Oak Ridge, half a
mile east of Leeds, the fossils given in the following list were
collected.

Zaphites sp. undet.
Chonetes mucronatus.
Spirifer sp. undet.
Beyrichia sp. undet.

Besides these forms, fish remains occur rather commonly in
the sandstone 4 miles southwest of Leeds, also in the sandstone
north of Trussville.

2 Rome folio (No. 78), Geol. Atlas U. 8., U. 8. Geol. Survey, 1902.

The first collection listed above is a distinctly characteristic
Oriskany fauna. The species of the other collections occur in
both the Oriskany and the Onondaga limestone. It is believed,
however, that the rocks from which they were obtained are
more probably to be regarded as of Oriskany age.

CHATTANOOGA SHALE.

Character and distribution.—The Chattanooga shale overlies
the Frog Mountain sandstone or, where that is absent, the
Clinton formation. It is generally a black fissile shale, the
black color being due to the presence of carbonaceous matter.
The shale is likely to have reddish layers or blotches, or to be
purplish or greenish where weathered down to a clay, as it is
on some outcrops, especially where it is thin. In a ravine at
the base of Blount Mountain, 1} miles northeast of Remlap,
there is a clean exposure of 10 feet of densely black shale,
locally called carbon. It is immediately below the Fort Payne
chert and is underlain by 20 feet of thick-bedded sandstone.
In Dale Gap the following section was obtained:

Section in Dale Gap.

Chert (Fort Payne) - ___________ .. 140
Concealed (probably shale) .. . ______ . ______. _________. - 10
Sandstone, brown __________________________________________ 3
Sandstone, shaly _.___._______________ o ___ 1
Sandstone, pink, fine grained ______________________________ 1
Shale, cherty, ferruginous, green_____________ el 1
Shale, black, reddish, and lavender bands, 1-inch sandstone
layer, bottom 14 inches ferruginous (Chattanooga) .._____ 8
Sandstone, green, very fine grained (Clinton?)_________.____. 170

The Chattanooga shale is perfectly concordant in bedding
with the underlying sandstone and the overlying chert. It is
a question whether the 16 feet of rocks between the black shale
and the chert are Devonian or Carboniferous, as no fossils could
be found to determine their age.

At Blount Springs, on the Sequatchie anticline, the Chatta-
nooga is about 20 feet thick and carries a layer of fine-grained
sandstone in the middle. At Lone Pine Gap on Red Moun-
tain, just east of Birmingham, the Chattanooga consists of about
4 inches of green clay above and 12 inches of black clay below.
(See Pl. VIL.) Similar beds represent the shale throughout the
southern part of the quadrangle. The Chattanooga, though
thin, is persistent, appearing wherever its horizon is exposed.

Age—The 20 feet or so of Frog Mountain sandstone and
Chattanooga shale are the sole representatives in this region of
the whole Devonian system, which is some 7000 feet thick in
central Pennsylvania. Just what part of the Devonian is
represented by the Chattanooga shale is a mooted question.
The writer is inclined to correlate it with the Middle Devonian,
and some observers place it near the top of the Devonian.

UNCONFORMITY AT THE TOP OF THE CHATTANOOGA SHALE.

If the Chattanooga shale is of Hamilton age and represents
perhaps only a part of the Hamilton formation farther north,
it is evident that there are no rocks in Alabama correspond-
ing to most of the Hamilton and to the Portage, Chemung,
and Catskill formations of the northern Appalachian region.
Furthermore, a study of the fossils collected in Alabama during
the present survey has led to the conclusion that the basal
Mississippian rocks corresponding to the Kinderhook are prob-
ably absent. If these conclusions are correct, there is a strati-
graphic gap in this part of the Alabama Paleozoic section of at
least 6000 feet. In other words, there are here no rocks equiv-
alent to the Portage, Chemung, and Catskill formations, aggre-
gating 6000 feet in central Pennsylvania. On the other hand,
if the Chattanooga is latest Devonian, then the unconformity
at its top is of relatively minor importance and that between
its base and the top of the Frog Mountain sandstone is of great
time value. :

CARBONIFEROUS SYSTEM.

The rocks of the Carboniferous system are divided into two
series—the Mississippian (lower Carboniferous) below and the
Pennsylvanian (upper Carboniferous or “Coal Measures”)
above. These names are taken from Pennsylvania and the
Mississippi Valley, the regions in which the two series are
typically developed. In this quadrangle the Mississippian
series includes the Fort Payne chert, the Bangor limestone,
Pennington shale, Floyd shale, and the Parkwood formation;
and the Pennsylvanian series includes only a part of the basal
formation or group of the series as developed in the type
locality. These basal Pennsylvanian rocks of the Birmingham
quadrangle constitute the Pottsville formation, the name being
taken from Pottsville, Pa., in the anthracite coal field, the rocks
of which are approximately equivalent to those of the Alabama
coal fields.

MISSISSIPPIAN SERIES.

GENERAL STATEMENT.

Overlying the Devonian black shale unconformably are rocks
of Mississippian (lower Carboniferous) age. The basal Missis-
sippian rocks throughout the region are those of the Fort Payne
chert. This formation is succeeded in Brown and Murphrees
valleys by the Bangor limestone, with its included Hartselle



sandstone member, and the Bangor in turn by the Pennington
shale. At the south end and along the east side of Blount
Mountain and on the east side of Shades Valley the Penning-
ton shale is overlain by the Parkwood formation, which is absent
from the section west of Birmingham Valley. The Bangor
limestone passes laterally into shale south of Boyles Gap in
Opossum Valley and south of Oxmoor in Shades Valley, a few
miles south of this area. South of Boyles Gap and Oxmoor,
therefore, the Mississippian rocks above the Fort Payne chert
consist of the Floyd shale, including the Hartselle sandstone
member, and the Parkwood formation, which overlies the
Floyd. The Floyd shale is the equivalent of the Bangor
limestone and Pennington shale. In reports of the Alabama
Geological Survey® the Floyd shale and the Parkwood forma-
tion have been treated together as the “Oxmoor or shale and
sandstone phase” of the upper part of the lower Carboniferous
rocks, and the Bangor limestone has been called the “Bangor
or limestone phase” of the same rocks, the two phages being
regarded as contemporaneous. The writer’s study of the geology
of the region has led him to the conclusion that only the Floyd
shale and the rocks included by the Alabama Survey in the
Bangor limestone are contemporaneous. The Parkwood for-
mation of Shades Valley and Blount Mountain is absent from
the section in Murphrees and Brown valleys, having been
eroded west of Birmingham Valley before the deposition of the
coal measures (Pottsville formation), so that they rest uncon-
formably on the Pennington shale.
The variations in the stratigraphy of the Mississippian for-

mations above the Fort Payne chert are shown in the sections
below. (See also fig. 6.)

Section of Mississippian rocks above the Fort Payne chert in Brown and
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stone, but this chert is full of calcite crystals. The chert is at

present fine-grained crystalline quartz, but it probably was

not originally in this form. The processes by which it may
have attained its present condition will be discussed in the

section on historical geology. ,

Thickness of the formation ranges from 90 to 200 feet, or
possibly a little more”in some sections. In Dale Gap 140 feet
is exposed. At Blount Springs the thickness appears to be
about 250 feet, though the top of the formation could not be
exactly determined where it was measured. Well borings in
Shades Valley report 125 to 200 feet of chert and limestone
that are included within the limits of the Fort Payne. In the
area east of Leeds the chert is probably not over 100 feet
thick. (See section, p. 6.) _

Distribution.—The Fort Payne is a persistent formation over
all of northeastern Alabama. In the Birmingham quadrangle
it outcrops in a considerable area on the Sequatchie anticline
at Blount Springs and in a very small area north of Bangor.
In Birmingham and Murphrees valleys it is exposed along Red
Mountain and West Red Mountain and around Blount Mcun-
tain. It outcrops in the two small fault blocks at Thomas and

Pratt City and in the block south of Henryellen. There is a
small patch of the formation on the top of a little knob 1}
miles southwest of Leeds and a long, narrow strip in the con-
tinuation of the same knob extending to the south margin of
the quadrangle. At this point chert of Knox age is faulted up
into contact with the Fort Payne, so that chert of the latter
formation, with its characteristic fossils, occurs on the west side
of a low ridge and chert of the Knox, with its fossils, on the
east side. The chert also outcrops along the crest of Oak and
Mill ridges, east of Leeds.

Age.—Extensive collections of fossils were made from the
Fort Payne and were studied by G. H. Girty, who expresses
the opinion that the formation in this district is younger than
the Kinderhook and older than the Warsaw of the Mississippi
Valley. Whether both the Burlington and Keokuk are repre-
sented, or only one, is not determinable with the material in

a 2-foot bed of clay and shale 100 feet below the top. Shale
- partings occur generally between the layers of limestone. The
limestone is as a rule medium thick bedded, the layers running
up to 2 feet in thickness. In the part of the formation below
the Hartselle sandstone member nodules of chert appear at some
distance below the sandstone and become more plentiful toward
the bottom. It may be that there is no sharp plane of
demarcation between the Fort Payne and Bangor, but that
they merge by imperceptible stages into each other. No com-
pletely exposed section extending from one formation into the
other has been seen by the writer, and the real nature of
the contact is not known. At Blount Springs, where it is
exposed, there is below the Hartselle a sandy shale with rusty
or greenish color. It is apparently 50 feet thick. In the
vicinity of Bangor the shale above the Hartselle is soft, clayey,
and dark, in places even black. The lower shale is. well
exposed at Reid Spring, 2 miles north of Trussville, and the
upper shale in the highway at the Little Cahaba Creek cross-
ing 14 miles southwest of Argo. In thickness and character

the shale at each point is comparable with that shown in the
section in Brown Valley.

Section of Bangor limestone in Bangor-Blount Springs area, Brown
Valley.

Limestone, light gray, crystalline

__________________________ 350
Shale, dark, fossiliferous___________________________________ 30
Sandstone (Hartselle member)______________________________ 100

Shale and shaly sandstone_________________________..________ 50
Limestone, light gray, crystalline, becoming cherty below_. 160

690

The shale below the Hartselle is also well exposed in the
railroad cut in Red Gap, at Gate City. The Fort Payne
chert is underneath the shale in the cut, but shows on the
bluff to the north, being on the upthrow side of an east-west
fault about on the site of the highway. There is little doubt

that the shales are widely persistent. In Brown Valley fossils
were obtained in the upper shale.

Murphrees valleys.
Pottsville formation (coal measures). Feet.
Shale (Pennington) ________________________________.______ 100
Limestone .. __________________.___ 350
Shale _________ .. 80
Sandstone (Hartselle member)_.___ Bangor limestone 100
Shale______________________ _._____ | 50
Limestone . ._______________________ J 160
Fort Payne chert. —_
790
. Section of Mississippian rocks above the Fort Payne chert near Irondale.
Pottsville formation (coal measures). Feet.
Shale and sandstone (Parkwood) _______________________ 2,000
Shale, dark, calcareous (?) (Pennington) ._______________ 202
Limestone _________________________________ } 317
Shale, soft, dark, calcareous (2)______.______ | 89
Sandstone (Hartselle member)._......._.___. r Bangor < 117
Shale, dark, ealeareous () _________________ I 97
Limestone .. .. ___.. J L 88 -
Fort Payne chert. ——
2, 950

In the vicinity of Readers Gap, south of this quadrangle,
borings show only dark shale, probably calcareous, in the 500
feet immediately over the Fort Payne chert. The well logs are
corroborated in the main by all that can be seen of the forma-
tion. South of Boyles Gap and Oxmoor good sections and
accurate measurements of the rocks under discussion are not

obtainable. A compiled section, probably a close approxima-
tion, is as follows: '

Compiled section of Mississippian rocks above the Fort Payne chert south
of Boyles Gap and Oxmoor.

Pottsville formation (coal measures). Feet.
Shale and sandstone (Parkwood; in Shades Valley

only) L 2, 000+
Shale, some calcareous; sandstone and lime- )

stonelenses __ .. ________.. ___________ ... }Flo s 700
Sandstone (Hartselle member)_____________ Y 0-100
Shale, dark, caleareous___________._____.____ J 200
Fort Payne chert. _

8, 000

FORT PAYNE CHERT.

Character.—The Fort Payne chert succeeds the Chattanooga
shale unconformably. The name is taken from the town of
Fort Payne, in De Kalb County, Ala., where the chert is well
developed. On its outerop the formation is made up of chert
layers from a few inches to 2 feet in thickness, generally sepa-
rated by thin partings of shale. Some of the layers are very
even surfaced, as shown in Plate IX, on the illustration sheet.
This illustration shows the thicker-bedded chert. The thinner,
more unevenly bedded chert, which is the prevailing type, is
shown in Plate VII.

The chert is generally of a yellowish color. Weathered
pieces are commonly whitish, with small red patches. It is
brittle or finely jointed, so that it breaks easily, and usually it
is difficult to trim fossils out of it without breaking them into
small pieces. In some localities the beds are so much shattered
that the chert can be blasted out to a depth of 100 feet in a
condition to be used for road surfacing without other prepara-
tion than a few blows of a sledge on the larger pieces.

In places some beds of the chert yield on weathering a
light, very fine grained, soft, porous rock suitable for use as
polishing material. Primarily the chert as a formation is
calcareous, as shown by specimens brought up from consider-
able depths as cores of diamond-drill borings. Some of the
chert in such material appears as irregular inclusions in lime-

e McCalley, Henry, Report on the valley regions, pt. 2, Alabama Geol.
Survey, 1897, p. 53; Geol. Atlas of Alabama.
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BANGOR LIMESTONE.

Character and distribution.—The Bangor limestone is named
from the town of Bangor, Ala., where it is typically exposed.
As shown in the sections on this page, it is lithologically com-
posite, being made up of limestone, sandstone, and shale, the
limestone predominating. The sandstone has been separately
mapped as the Hartselle sandstone member. ‘
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FIGURE 6.—Sections of the upper Mississippian rocks in Brown, Shades,
. and Cahaba valleys.

1. Brown Valley, near Bangor.

2. Shades Valley, 1 mile south of Irondale.

8. Cahaba Valley, east of Leeds.

Scale, 1 inch = 500 feet.

The section in Brown Valley (fig. 6) is typical of the Ban-
gor limestone in the Birmingham quadrangle. In detail it is
as follows:

As shown in the above section, the limestone is prevailingly
light gray and rather coarsely crystalline. In places it con-
tains oolitic and amorphous layers. A dark-colored band 12
feet thick appears in one quarry. At the Dale quarry bands
of red and green shale occur near the top of the limestone and

Hartselle sandstone member.— About 200 feet above the
bottom of the Bangor limestone is the Hartselle sandstone
member, 100 feet thick. This sandstone varies from a fine-
grained hard rock to one that is coarse grained and friable.
The latter phase is well exhibited in Red Gap, where the rock
is utilized for sand, being so soft as to pulverize in the hand.

The Hartselle sandstone is one of the most persistent strati-
graphic units in the region, being present in Brown Valley, in
Murphrees Valley, and along the west side of Birmingham
Valley to Readers Gap, and perhaps farther south. Owing to
its registant character, the Hartselle is a ridge maker, forming,
for example, the sharp ridge back of the hotel at Blount Springs
and Little Sand Mountain, west of Trussville.

On the west side of West Red Mountain, from Turkey Creek
nearly to Tarrant Gap, vertical beds of the sandstone stand
here and there like dikes 50 feet or more above the surface,
as shown in Plate X on the illustration sheet. This dikelike
outerop is locally known as Rocky Row. .

Thickness.—The thickness of the Bangor, as shown in the
first section on this page, is 690 feet. It thins along the west
side of Birmingham Valley to perhaps 200 feet at Boyles Gap,
including the Hartselle, and at Sayreton Gap no limestone
appears in the section, the Bangor having passed completely
into the Floyd shale.

Distribution.—The Bangor limestone outcrops along both
sides of Brown Valley north of Reid station, along both sides
of Murphrees Valley, around the south end of Blount Moun-
tain, along the west side of Birmingham Valley to a point
between Boyles and Sayreton gaps, and along Shades Valley

to the south boundary of the quadrangle. It is not present in
the Cahaba Valley. The best exposures of the limestone are
in the vicinity of Blount Springs, on the west side of Murphrees
Valley, and near the south end of Blount Mountain on the west
side.

Age.—The Bangor is a highly fossiliferous formation, and

" from the study of the material collected in the course of this

survey (. H. Girty concludes that the Bangor and probably
the Pennington and Floyd shales, as defined beyond, ‘are
equivalent to the Moorefield shale, Batesville sandstone, Fay-
etteville shale, and Pitkin limestone of Arkansas, and probably
to the St. Louis limestone and Chester group of the Mississippi
Valley. They are also probably the equivalent, in part at

least, of the Mauch Chunk shale of the anthracite basins of -
eastern Pennsylvania.

PENNINGTON SHALE.

Name.—The name Pennington is here applied to the shale
which in Brown and Murphrees valleys intervenes between the
Bangor limestone and the coal measures (Pottsville formation)
and in Shades Valley between the limestone and the Parkwood
formation. The name is derived from Pennington Gap in
Virginia, where the supposedly equivalent shale was first
named.

Character, distribution, and thickness.—In Brown and Mur-
phrees valleys the Pennington consists mainly of gray shale
but includes also layers of red and green shales and locally a
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little chert. In Shades Valley the Pennington is made up of
dark or black and gray shale, a little chert, pink shaly sand-
stone, and one layer at least of fine conglomerate. It is
moderately fossiliferous throughout.

In Shades Valley the top of the Pennington lies at the base
of the heavy sandstone making Little Shades Mountain and
Bald Ridge west of Oxmoor and at the base of the ridges
bounding the valley on the east from Irondale to Trussville
and beyond. The Pennington and the portion of the Bangor
above the Hartselle sandstone member thus practically coincide
with the flat land of Shades Valley north of Irondale, as the
Floyd shale does farther south. The Pennington passes into
the Floyd with the Bangor limestone.

In Brown and Murphrees valleys and on the west side of
Birmingham Valley the Pennington ranges from 30 to perhaps
150 feet in thickness. It is nearly 300 feet thick in a bore
hole on the east side of Shades Valley southeast of Irondale.

Age.—The age of the Pennington is discussed in the pre-
ceding section on the Bangor limestone.

FLOYD SHALE.

Name.—The name Floyd was introduced by Hayes for a
mass of black shale in Floyd County, Ga. This shale corre-
sponds in character and largely in stratigraphic position to
the dark and black shale in the southern part of Birmingham
Valley, into which the Bangor limestone and Pennington shale
pass, as described in the preceding section. The name Floyd
is therefore used for the shale of this region. In the reports
of the Alabama Geological Survey the term “Oxmoor, or shale
and sandstone phase of the upper part of the lower Carbonif-
erous rocks,” is used for the Floyd shale and the overlying
Parkwood formation.

Character—The Floyd is composed predominantly of shale.
In the strip of the formation south of Sayreton Gap, on the
west side of the Birmingham Valley, the exposures do not
afford a good knowledge of it and only gray shale and sand-
stone are to be seen. In Cahaba Valley soft green and black
carbonaceous shale predominates. A hard siliceous and calcar-

"eous stratum occurs near the base east of Leeds and makes

a ridge. This rock is cut by many oblique joint planes into
small smooth-faced pieces which strew the surface along the
outcrop and are very characteristic. The formation is abun-
dantly fossiliferous.

Thickness—The thickness of the Floyd can not be deter-
mined with certainty but is at least 1000 feet in Cahaba Val-
ley. It may be somewhat less on the west side of Birmingham
Valley. As shown on page 7, the equivalent Bangor and
Pennington are nearly 1000 feet thick near Irondale.

Distribution.—Only two areas of the Floyd occur in this
quadrangle—one of indefinite northern limits on the west side
of Birmingham Valley extending from the vicinity of Sayreton
Gap to the south margin of the quadrangle, and the other in
Cahaba Valley bordering the west side of the Coosa field. The
formation in both areas stands near]y vertical, and .unless there
is duplication by close folding the thickness should be about
the same as the width of the outcrop.

Age—As the Floyd is the equivalent of the Bangor and
Pennington, it is of the same age and is discussed in the sec-
tion on the Bangor limestone.

PARKWOOD FORMATION.

Name.—In Shades and Cahaba valleys, on the west sides of
the Cahaba and the Coosa coal fields, and along the south end
and east side of Blount Mountain are shales and sandstones
from 200 or 300 to 2000 feet thick. Under the designation
“Oxmoor or shale and sandstone phase of the upper part
of the lower Carboniferous,” these shales and sandstones have
hitherto been included with the Bangor, but they are here
described as a distinct formation, designated the Parkwood,
from the town of that name situated upon their outcrop a few
miles south of this quadrangle. Oxmoor would be an appropri-
ate name for the formation, but as that name has already been
used in two different senses a new name is employed in order
to avoid confusion. The Parkwood is defined as including the
1500 to 2000 feet of gray shale and sandstone lying above the
base of the sandstone making Little Shades Mountain and
Bald Ridge, one-half mile west of Oxmoor, a few miles south
of this quadrangle, and below the Brock coal bed, near the
crest of Shades Mountain. (See fig. 6.)

Character and distribution.—The Parkwood formation is
composed of gray shales and sandstones. The sandstones are
generally thick flags and make strata up to 100 feet thick.
Some of the sandstone is hard and quartzose, but most of it is
probably more or less feldspathic. A good deal is somewhat
ferruginous and weathers to a rusty color. No black shale or
calcareous matter occurs in the formation, and in this respect
it is entirely different from the underlying Bangor. The very
few fossils it contains do not differ materially from those of the
Bangor, however, and the formation is regarded by Dr. Girty
as most probably of Mississippian age. - Its thickness appears
to be 2200 feet east of Trussville, 1500 feet east of Irondale
and at Oxmoor, about 300 feet on the east side of Blount
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Mountain, and not over 1000 feet on the west side of the
Coosa coal field. The formation occurs in this quadrangle
only on the south end and east side of Blount Mountain and
on the west sides of the Cahaba and Coosa coal fields, dipping
eastward beneath the younger rocks.

UNCONFORMITY AT THE TOP OF THE MISSISSIPPIAN.

Possibly where the Parkwood is thickest in Shades Valley
sedimentation was continuous into Pennsylvanian time, but in
the Warrior field, where the Parkwood is absent, the Pennsyl-
vanian rocks rest unconformably upon the Pennington. This
relation is in harmony with the marked unconformity that has
been long recognized by geologists as existing between the
Mississippian and Pennsylvanian on the west side of the
Appalachian Valley from Alabama to Pennsylvania.

PENNSYLVANIAN SERIES.

POTTSVILLE FORMATION.

General statement.—The Pottsville formation takes its name
from Pottsville, in the anthracite coal field of Pennsylvania.
It forms the lowest part of the Pennsylvanian series and, as
stated above, it rests, in the Warrior field at least, uncon-
formably upon the eroded surface of the Mississippian rocks.
It constitutes the top of the Paleozoic section in Alabama, and
in the Birmingham quadrangle no younger rocks occur above
it except some local and thin deposits of gravel. The Potts-
ville rocks are sandstone and shale and coal beds forming the
coal measures of the State, the coal beds being their distin~
guishing characteristic. The sandstones are made up almost
wholly of quartz grains, though containing a little mica and
feldspar and scattering crystals of magnetite and zircon. The
shale consists largely of very fine quartz grains and mica
shreds in about equal proportion, together with small amounts
of the other minerals occurring in the sandstone. Carbonaceous

matter and iron oxide are present in both shule and sandstone -

as coloring matter.

Although the rocks are probably for the most part of fresh-
water origin, yet the presence of marine fossils at certain
horizons from bottom to top of the formation in the Warrior
and Cahaba fields shows that there were incursions of the sea
at intervals during Pottsville time. The basal part of the
formation contains one or more beds of siliceous sandstone and
conglomerate, close below which in some areas is a coal bed
taken as the bottom of the formation. Although these rocks
are uniformly varied and properly constitute a single formation,
yet a number of members are described and mapped.

There are three areas of Pottsville rocks in the quadrangle,
the Warrior coal field, including the Plateau field of Blount
Mountain, the Cahaba coal field, and the Coosa coal field. On
account of the differences in the coal measures of these fields
the rocks of each will be separately described.-

The number and position of the coal beds of the Pottsville
in the three coal fields are shown in figure 7.
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F1cURE 7.—Sections showing position and correlation of coals in the Warrior
and Cahaba fields and the part of the Coosa field in Birmingham quad-

rangle.
Scale, 1 inch = 1000 feet.

Pottsville of the Warrior and Plateau Fields.

General statement.—The Warrior coal field embraces all of
the Birmingham quadrangle west of Sand Mountain except
the south end of Brown Valley, extending from the vicinity of
Reid station to the north edge of the quadrangle. The thick-
ness of the Pottsville in this field in the Birmingham quad-
rangle is 2300 feet. (See columnar-section sheet). It includes
the Boyles, Bremen, Lick Creek, Camp Branch, and Razburg

sandstone members and numerous coal beds, which will be
described in order from the base up.

Thin coal near the base.—On the Louisville and Nashville
Railroad, in Reid Gap, a thin coal is reported just beneath the
heavy sandstone next to be described. This coal has not been
observed elsewhere, so far as the writer knows, and it may have
been deposited locally in low places on the eroded and slightly
uneven surface of the old land as it was being transgressed by
the water by which the Pottsville rocks were deposited. It
is probable that this coal corresponds to one of the inter-
conglomerate coals of the basal rocks of the Cahaba field.

Boyles sandstone member.—The basal part of the Pottsville
is everywhere in the Birmingham quadrangle a sandstone.
In this particular field it is called the Boyles sandstone member
because it is well displayed in Boyles Gap. The sandstone is
coarse, thick bedded, quartzose, and in places conglomeratic at
the base. Where thickest it changes to a flaggy, finer-grained,
and perhaps argillaceous rock toward the top. Along Sand
Mountain from Wylam to Tarrant Gap the sandstone appears
to be about 100 to 250 feet thick. Itis 100 feet thick where
exposed in Sayreton and Boyles gaps. It becomes thicker
toward the north and in places, as in the vicinity of Turkey
Creek, appears to have a shale parting of considerable thick-
ness. At Cunningham Gap the sandstone is 400 to 500 feet
thick, with a bed of shale 350 feet above the bottom. On
Murphy Creek, near Blount Springs, and in Gowdgen Gap
north of Swansea, on the east side of Murphrees Valley, it is
600 feet thick.

The Boyles sandstone member outcrops along the crest of
Sand Mountain and around the rim of the Blount Mountain
plateau, its basal conglomeratic part making cliffs and its top,
where the dip is not over 10°, making a long slope back of the
ridges. The sandstone also outcrops over a large area on the
Sequatchie anticline, making the ridge commonly known as
Democrat Ridge. Its outcropping edges form conspicuous
bluffs or cliffs along the sides of Brown Valley.

It is probable that the Boyles sandstone member is the
equivalent either of the combined Shades and Pine sandstone
members of the Cahaba and Coosa coal fields, the shale sep-
arating those sandstones not having been deposited in the
Warrior field, or of the Pine sandstone member alone. The
reasons for this view are as follows: The Rosa coal above the
Boyles sandstone is regarded, on the evidence of fossil plants,
as probably the same as the Gould coal above the Pine sand-
stone of the Cahaba field. Also as there is only one siliceous
sandstone of the type of these basal sandstones in the Warrior
field, it seems reasonably sure that one or the other of the
above-stated suppositions is true. Furthermore, in view of the
unconformity at the base of the coal measures of the Warrior
field it is highly probable that the basal beds of the Cahaba
field are older than those of the Warrior field and that the
Shades sandstone and the overlying shale of the former are
not represented in the latter.

It is possible that only the upper part of the Boyles sand-
stone member is present south of Tarrant Gap, where the
sandstone is generally only about 100 feet thick, as shown in
Boyles and Sayreton gaps. South of Valley Creek the sand-
stone is 300 to 400 feet thick and makes Rock Mountain.

This heavy sandstone has been correlated with the conglom-
erate at the top of the Lookout formation of northeastern
Alabama, but on paleobotanic evidence David White concludes
that the top of the Lookout lies near the horizon of the Mary
Lee coal, to be described later, and that the beds below that coal,
including the Boyles sandstone, correspond to the Lookout
formation.

Strata above the Boyles sandstone member.—The Boyles sand-
stone is succeeded by 600 feet of shale and sandstone, reach-
ing up to the Black Creek coal and containing at least four
thin coals. In places the sandstone beds reach a thickness of
40 feet or so and are thick bedded and rather coarse.

Tidmore coal.—In the vicinity of Tidmore a coal bed a few
inches thick occurs 25 to 30 feet above the top of the Boyles
sandstone. This bed is here named the Tidmore coal.

Rosa coal.—Near Berry Mountain there are two coals, one at
130 and the other at 160 feet above the Boyles sandstone. Both
coals appear along the road from Tidwell to Cleveland, about 1
mile north of Tidwell. The lower coal is thin and of no value.
The upper coal is mined in the vicinity of Rosa and is there-
fore named the Rosa coal. Tt is also known in the region as
the Berry Mountain coal, for it has been mined in Berry
Mountain, to the north of the quadrangle. Where mined at
Rosa for local use it is 15 inches thick. The coal bed mined
at Swansea is regarded as the Rosa coal, as it is about the same
distance above the top of the Boyles sandstone. At Swansea
it is 3 to 4 feet thick. A 12-inch coal outcropping on the
Louisville and Nashville Railroad just opposite the powder
houses at Gardner probably lies at this horizon, as does also a -
thin coal showing near Thomas on the road to Republic, just
north of its intersection with the Pratt City road. The 200 to
300 feet of shale and sandstone including the Rosa and other
coals lying above the Boyles sandstone correspond to the
shale and sandstone including the Gould group of coals lying



between the Pine and Chestnut sandstones in the Cahaba field.
Fossil plants studied by David White show that the Rosa coal
is comparable stratigraphically with the Gould bed of the
Cahaba field.

Sapp coal.—At Sapp Crossroads a coal 8 inches thick out-
crops in the road and is believed to be the same coal as that
noted at a number of points in the vicinity of Arkadelphia,
where it is 230 feet below the Black Creek coal. This bed is
here named the Sapp coal. It was noted at a number of
points near water level both north and south of Arkadelphia,
and also at several points west of Adville. The bed outcrop-
ping on the old track of the Louisville and Nashville Railroad
1 mile north of Gardner is probably the Sapp coal; it is much
thicker here than elsewhere.

Black Creek coal.—The Black Creek coal is, as nearly as
can be determined by indirect measurement, 600 to 700 feet
above the Boyles sandstone and 230 feet above the Sapp coal.
The Black Creek coal is a persistent bed, generally about 2
feet thick in this quadrangle. Its outcrop is shown on the
economic geology map. In general it is exposed continuously
from Warrior to a point 1 mile north of Littleton on the west
side of the Coalburg syncline and to Pratt City on the east
side of the syncline. From Pratt City southward it is faulted
out. On the hills northeast of Warrior are several outliers of
the Black Creek coal and on Arkadelphia Mountain is an
extensive area of it.

Jefferson coal—The Jefferson coal lies 40 feet above the
Black Creek. In the Coalburg syncline the interval between
the coals is occupied by shale and sandstone. In places the
Black Creek coal is immediately overlain by 10 to 15 feet of
thick-bedded sandstone, but probably it is more generally
overlain by a bed of shale, above which is almost everywhere
a stratum of sandstone. The Jefferson coal is 2} to 3 feet
thick in the region south of Warrior and eastward to Indio,
and it appears to be of good thickness in the vicinity of Sayre.
‘Elsewhere it is not known to be thick enough to be of impor-
tance. At Warrior it appears to be represented by two or three
benches separated by 20 feet or so of shale. (See fig. 10, p. 15.)
It is believed that the lower bench approaches and finally joins
the Black Creek coal at some points by the disappearance of the
separating shale and sandstone. The writer was not able to
verify this assumption.

The Jefferson is not known as a separate bed on Arkadel-
phia Mountain, and if represented there must be either very
thin or else united with the Black Creek.

Bremen sandstone member.—In the Arkadelphia region the
Black Creek coal is overlain by 80 feet of gray, coarse-grained,
thick-bedded, quartz sandstone, making the plateau surface.
This sandstone is here named the Bremen sandstone member,
from the town of that name in the northwest corner of the
quadrangle. Along Dorsey Creek in thisregion the Black Creek
coal is also underlain by 100 feet of sandstone, making with the
overlying Bremen a mass of sandstone about 180 feet thick.

Lick Creek coal.—The Lick Creek is a thin coal appearing
in the general region south and southwest of Warrior. It is
30 to 40 feet above the Jefferson coal, from which it is sepa-
rated by shale and sandstone. The coal is of no value.

The Black Creek, Jefferson, and Lick Creek coals constitute
the Black Creek coal group.

Ream coal.—About 80 feet above the Lick Creek coal and
150 feet above the Black Creek coal is the Ream coal. The
rocks between the Lick Creek and Ream beds consist of shale
in some sections and mostly of sandstone in others. The bed
was noted only in the vicinity of Kimberly and Morris. It is
thin, so far as known, and in some sections is lacking altogether.

Lick Creek sandstone.—The name Lick Creek is here intro-
duced for a conglomerate and sandstone of wide extent which
is well displayed along Lick Creek in the vicinity of Kimberly.
The conglomerate varies somewhat in character. In places, as
on its northeastern outcrop from Turkey Creek to Macknally
Ford, it is mostly a thin-bedded sandstone without pebbles.
From Newcastle southward and from Kimberly to Littleton it
is of a conspicuously conglomeratic character. The pebbles are
generally 1 inch or less in diameter and are mostly quartz or
quartzite but include a few of black chert. Its thickness
averages about 50 feet. The position of the stratum is a little
lower stratigraphically to the northeast than to the southwest,
as will be shown in the description of the Jagger coal. One
of the best exposures of the conglomerate is at the bridge across
Turkey Creek 1 mile northwest of Morris. The west end of
the bridge rests upon the conglomerate, of which about 20 feet
appears, full of pebbles down to the creek level. The con-
glomerate is also conspicuous along the ravines and the river
gorge in the vicinity of Kimberly and on the knobs north of
the river farther west. It makes a ridge covered with pebbles
from Newcastle to Sayreton.

Jagger coal.—The Jagger coal lies immediately on top of the
Lick Creek sandstone member at and northeast of Kimberly.
To the southwest, however, conglomerate continuous with the
Lick Creek comes in above the Jagger and appears to be
persistent, as described above, while the part of the Lick Creek
under the Jagger decreases in thickness and perhaps dies out
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altogether. On the bank of Locust Fork, just below the mouth
of Whites Creek, conglomerate occurs both above and below the
Jagger coal, the upper bed continuing to the southwest and the
lower bed to the northeast, as described above. A 10-foot bed
of conglomerate overlying the Jagger shows well on Trouble
Creek at the road crossing near the north margin of sec. 23,
T.1568,R. 4 W.

The Jagger coal varies in thickness and make-up. In the
Morris-Kimberly region it is thick "but consists only of carbo-
naceous shale and is valueless. To the east and northeast of
this region it is thin and apparently clean in some places but
thick and dirty in others. On Whites Creek it is thin; on
Trouble Creek it is reported to be 3 feet thick and clean. So
far as known, it is thin along the. east side of the Coalburg
syncline.

Blue Creek coal.—The Blue Creek coal is separated from the
Jagger by 40 to 60 feet of shale, sandstone, and conglomerate.
It is mostly a thin bed in this region, but in an area of 15 to
20 square miles about Morris it is of considerable thickness and
value.

Mary Lee coal—From 50 to 60 feet above the Blue Creek
coal lies the Mary Lee coal, the interval in the best-exposed
sections being occupied mostly by sandstones. The Mary Lee
is a thick and valuable coal throughout nearly the whole area
of its outcrop, although it is everywhere dirty or broken into
alternating layers of coal and clay. In some areas the layers
are few and thick; in others they are many and thin. This is
the most valuable coal bed in the quadrangle.

Newcastle coal.—The Newcastle coal is 10 to 50 feet above
the Mary Lee, the intervening rocks consisting of shale. The
smaller interval is seen in the region of Crooked and Turkey
creeks and the hills to the north; the greater interval occurs
throughout the larger area to the southwest. The Newcastle
coal is everywhere thin and valueless except in the region from
Newcastle to the Graves mines, or perhaps to Sayreton. It is
thickest and most valuable in the immediate vicinity of New-
castle and diminishes in thickness with increasing distance
from that place.

The Ream, Jagger, Blue Creek, Mary Lee, and Newcastle
beds constitute what is locally known-as the Mary Lee group
of coals. ;

Strata above the Mary Lee coal.—Above the Mary Lee is 200
feet of soft clay shale, including at the base the Newcastle coal
and here and there thin sandstones. This shale generally
weathers to a rusty-yellow color and is everywhere easily iden-
tifiable. Above this body of shale are alternating beds of shale
and sandstone 135 feet thick, the proportion of sandstone
increasing toward the top, so that the upper 30 to 60 feet con-
tains little shale.

Ghillespie coal.—The Gillepsie coal bed lies at the top of the
sandstone just mentioned, 335 feet above the Mary Lee coal.
It appears to be generally present in the quadrangle but is
everywhere thin and of little value.

Curry coal.—The Curry coal is 30 to 40 feet above the
Gillespie and, like it, is generally present and very thin. The
intervening rocks are shale and sandstone.

American coal.——~The American coal bed is 40 feet above the
Curry, from which it is separated by shale and sandstone. It
is thin in this quadrangle except near Ensley, where it has
been exposed and shows a thickness of about 3 feet. It is well
exposed below a sandstone along the Blossburg branch of the
Southern Railway, just west of Jefferson station.

Nickel Plate coal—Thirty feet above the American coal is
the Nickel Plate bed, which is about 2§ feet thick in the
region north of Blossburg and from Fivemile Creek to Mount
Olive Church and east to the Birmingham-Morris road. It
occurs in much of this region in isolated patches on the hills.
Between it and the American bed is generally a heavy sand-
stone and some shale.

Pratt coal.—The Pratt coal is in general 40 feet above the
Nickel Plate, or 475 to 500 feet above the Mary Lee. The
space between the Nickel Plate and the Pratt is occupied by
coarse, thick-bedded sandstone. The Pratt coal is 2] to 4 feet
thick, with one or more thin partings. It is a valuable coal
throughout the area underlain by it in this quadrangle and
has been the chief bed mined in the Coalburg syncline up
to the present time.

The Gillespie, Curry, American, Nickel Plate, and Pratt
beds constitute the Pratt group of coals.

Strata overlying the Pratt coal—The Pratt coal is overlain
by about 170 feet of stiff sandy shale and thin sandstone, which
in turn is succeeded by about 40 feet of sandstone and a smaller
amount of shale, and then comes the Camp Branch sandstone,
next to be described. _

Camp Branch sandstone member.—The Camp Branch is a
thick~bedded, coarse sandstone lying 210 feet above the Pratt
coal. It is named from Camp Branch, along the south bluft
of which it is well exposed. The sandstone is gray, medium
grained, and generally thick bedded. It is persistent, but its
lower limit can not easily be fixed with precision, for in places
it merges into sandstone occupying a lower horizon. Its thick-
ness is about 40 feet. The Camp Branch is a conspicuous

stratum along Village Creek and to the north on the hills to
Murray.

Cobb coal.—The Cobb coal immediately overlies the Camp.’

Branch sandstone throughout the area in which it is present.
The coal is generally only a few inches thick and of no account.
On the road 14 miles south of Republic are exposed two thin
coals 5 feet apart, separated by shale. They may represent the
upper and lower Cobb coals as they are developed on Rock
Creek southwest of this quadrangle. No other evidence of two
Cobb coals in this quadrangle was obtained. Several deterinina-
tions give the distances of the Cobb coal above the Pratt bed as
250 to 300 feet.

Razburg sandstone member.—Overlying the Cobb coal is 120
feet of shale, and this is followed by about 20 feet of sandstone,
which is here named the Razburg sandstone member, from the
post-office of that name to the southwest of this area, where
it is well developed and exposed. The Razburg sandstone is
persistent over a large area to the southwest in the Brookwood
quadrangle, and just catches the top of the ridge south of Camp
Branch in the Birmingham quadrangle. It is gray, generally
thick bedded, rather coarse, and 20 to 30 feet thick. The
horizon of the Gwin coal is close above the Razburg sandstone,
but the coal does not appear to be present at any point in this
quadrangle, the stratigraphically highest Carboniferous rocks
of the area probably lying just below its horizon.

Pottsville in the Cahaba Field.

General statement.—The part of the Cahaba coal field included
in this quadrangle occupies a strip 3 to 34 miles wide lying
east of and parallel to Blackjack Ridge and Shades Mountain.
Its eastern boundary, which passes through Henryellen, is an
overthrust fault of about 10,000 feet displacement, by which
the Lower Cambrian Rome formation has been pushed up on
the east into contact with the upper part of the Pottsville. The
rocks of the Cahaba field therefore lie in a structural trough,
and in the part of the field here described they are inclined at
angles varying from 10° to vertical. Asa result of this attitude
it has been necessary to compute their thickness from the dip
and width of outcrop. An average result of 5100 feet has been
obtained from five sections across the field, as follows: Along
Black Creek, along the highway east from Trussville, along the
Central of Georgia Railway, along the Southern Railway, and
along the Birmingham-Leeds highway.® The writer feels a
certain degree of skepticism as to the accuracy of this result
and is inclined to the belief that it considerably exceeds the
actual thickness. However, the method of measurement adopted
is the only one possible and the results appear to be the best
that can be obtained. There are no indications of duplication
of beds by faults and folds except in the Birmingham-Leeds
highway section, in which allowance has been made for a fault.

Names and correlations of coal beds.—The names of many of
the coal beds in the Cahaba field were originally applied along
the Louisville and Nashville Railroad between Brock Gap and
Helena, and that section may be taken as the type. This is
the type locality of the Gould, Nunnally, Harkness, Wads-
worth, Buck, Black Shale, Little Pittsburg, Thompson (Con-
glomerate), and Helena beds, and the effort has been made to
identify these beds and apply the corresponding names in the
northern part of the field. The identification is certain up to
the Harkness bed and highly probable for the Wadsworth, but
as to the beds above the Wadsworth much doubt exists, and
the application of a particular name expresses only the writer’s
guess as to identity and should be taken to signify no more
than that, in his opinion, the bed so designated lies near the
horizon of the bed of that name in the type locality.

Brock coal.—The Brock coal bed is taken as the base of the
coal measures or Pottsville formation in the Cahaba coal field.
It apparently was deposited upon the Parkwood formation
without any break in sedimentation, as it appears to lie con-
formably upon that formation. It indicates the beginning of
coal accumulation in the region, and, moreover, it is a persistent
bed which has been traced continuously along the western
margin of the Cahaba field. The Brock coal should therefore
clearly be included in the Pottsville, but there are no known
reasons for including any lower rocks and any effort to place
the boundary lower would lead to inconsistent results, for
there is no lower horizon that can with certainty be identified
throughout the field.

The Brock coal is generally 1 foot thick or less. At Brock
and Genery gaps, south of this quadrangle, it is thicker, but it
is nowhere of sufficient thickness to be of value. It is named
from Brock Gap. Some sections show two coal beds 30 feet
apart, the lower one being some 60 feet below the base of the
Shades sandstone member, next to be described.

Shades sandstone member.—The Brock coal is generally over-
lain by 50 feet or so of shale, above which is the Shades sand-
stone member, named from Shades Mountain, that ridge and its
northern continuation, Blackjack Ridge, being due to the pres-
ence of the sandstone. The Shades sandstone member is thick
bedded, rather coarse, and generally somewhat conglomeratic

aSee columnar-section sheet; also see Bull. U. 8. Geol. Survey No. 8186,

1907, pp. 76-113, for individual profile and ecolumnar sections.




in the lower part. It is 200 feet thick. Tts outerop is con-
fined to the crest and eastern slope of the Shades-Blackjack
ridge, along which its basal 40 feet or so extends as a cliff
almost the entire length of the Cahaba field.

Campbell coal.—The Campbell coal, lying almost immedi-
ately on top of the Shades sandstone, is named from Mr. Camp-
bell, who lives east of Argo, the coal being penetrated in his
vell and showing on the surface in the neighborhood. The
coal is thin and valueless. A thin coal about 50 feet above the
Shades sandstone on the Birmingham-Leeds road is probably
the Campbell. This coal appears to be persistent in the quad-
rangle.

Roper coal—About 200 feet above the Campbell is the
Roper coal, named from Roper station, on the Seaboard Air
Line Railway. It shows on the summit of Grassy Ridge, in
the highway one-fourth mile east of the station, and in a
ravine on the boundary between secs. 15 and 22, T. 16 S,,
R.1 E. At the last-named point it is opened in shale close
below the Pine sandstone member, next to be described, and is
1 foot thick. It also appears in two thin layers on the South-
ern Railway 1 mile west of Lovick. It is everywhere thin and
worthless, though it appears to be persistent. The interval
between the Campbell and Roper coals is occupied by shale.

Pine sandstone member.—Immediately or closely overlying
the Roper coal is the Pine sandstone member, named from the
ridge known as Pine Ridge south of this quadrangle but as
Flat Ridge east of Birmingham and Grassy Ridge farther
north. The Pine sandstone member is quartzose, coarse, and
thick bedded at the base but finer grained and more flaggy at
top. It is 250 feet thick. In this quadrangle it outcrops
along the crest and east slope of the Flat-Grassy ridge. The
presence of the sandstone has produced the ridge, the softer
shales above and below it having been eroded away, leaving
the sandstone standing in relief. The sandstone and the ridge
are persistent the entire length of the Cahaba field.

Tidmore (?) coal.—In one section a coal about 1 foot thick,
with partings, occurs about 100 feet or possibly less above the
Pine sandstone. This coal was seen at only two points in sec. 22,
T.16 8., R. 1 E., one of which is on the Seaboard Air Line
Railway, on the line between secs. 21 and 22. It is regarded
as the equivalent of the Tidmore coal of the Warrior field.

Gould group of coals.—About 200 feet above the top of the
Pine sandstone begins the Gould group of coals. The name
is taken from the Gould coal, which was one of the early coals
mined in the field, near the Louisville and Nashville Railroad
12 miles south of Birmingham. The group comprises in places
at least four coals within a vertical interval of 50 feet, as shown
in the road on Chestnut Ridge, 1 mile east of Roper. In this
section the next to the upper coal is 2 feet thick, and this bed,
or one of the others of the group, is a little over 2 feet thick at
the Ratliffe mine, 1 mile south of I.ovick. The coals show in
a railroad cut half a mile west of Parsons station, where none
- are over 8 inches thick. They are thin north of Parsons.

Chestnut sandstone member.—Immediately over the Gould
group of coals is a persistent quartzose sandstone 100 feet
thick, making Chestnut Ridge, which is an easily recognizable
feature almost the whole length of the Cahaba field. This
sandstone is named the Chestnut sandstone member.

The three ridge-making sandstones, the Shades, Pine, and
Chestnut, make up the “Millstone grit” of the Cahaba field.
They differ from the higher sandstones in being coarser, con-
glomeratic, cleaner, and of a purer quartzose composition.

Nunnally group of coals.—About 450 feet above the Chest-
nut sandstone is the bottom of the Nunnally group of coals.
The name is taken from the Nunnally place, on the Louisville
and Nashville Railroad between Brock Gap and Cahaba River.
The Nunnally coal group is essentially the same as the Five
group of Squire.*

The space between the Chestnut sandstone and the Nunnally
group is occupied by shale. At Lovick and for several miles
to the south the middle part of this shale is black and
fossiliferous, containing marine invertebrates, brachiopods, and
gastropods. The shale is utilized at Lovick for brick. The
Nunnally coal group occupies about 450 feet of space vertically
in the section showing along the Birmingham-Leeds highway
~ just west of the Cahaba River bridge. Here six coal beds are
exposed, only one of which, near the bottom, appears to be of
minable thickness. From this point the coals can be traced
continuously to the type locality of the Nunnally coal group
on the Louisville and Nashville Railroad, so there is no doubt
of their identity. On the Southern Railway just east of
Lovick two coals are exposed, the lower one 3 feet thick and
mostly dirty. On the highway east of Trussville thin coals
show in a section 100 feet thick on the west slope of Owens
Mountain. The upper coal is here 2 feet thick. These coals
appear also at other points on the west slope of Owens Moun-
tain farther north. On Black Creek, just under the Seaboard
Air Line Railway bridge, in a space of 10 feet there are four
thin coals that are the only representatives of the group
‘exposed in the section. The coals lie mostly in shale.

eSquire, Joseph, Report on the Cahaba coal field, Alabama Geol.
Survey, 1890.
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Haurkness coal and associated strata.—Overlying the Nun-
nally coal group is a thin-bedded sandstone that in this
quadrangle is of considerable thickness and makes the pro-
nounced ridge Owens Mountain, which can be traced from the
Birmingham-Leeds road northeastward to the margin of the
quadrangle. This sandstone is overlain by 200 feet or so of
shale showing one to two thin coals. At the top of this shale,
300 feet above the top of the Nunnally coal group, is a thick
coal bed supposed to be the Harkness, named from the Hark-
ness place, on the Louisville and Nashville Railroad west of
Helena and south of this quadrangle. The identity of this
bed is made reasonably certain by its position relative to the
Nunnally group of coals, which, as has been said, is traceable
from the type locality into this area. In this quadrangle the
Harkness coal is generally a thick minable bed. It has been
prospected thoroughly and can be traced by openings from the
southern margin of the quadrangle to Parsons. It averages 6
feet in thickness but contains a considerable amount of impu-
rities in the form of partings. The outcrop of the bed is shown
on the economic geology map. East of Cahaba River, on the
Birmingham-Leeds road, the outcrop is repeated by faults and
folds.

Wadsworth coal and overlying beds—At 300 feet above the
Harkness coal, and separated from it by shale and sandstone,
is a bed of coal that is correlated with the Wadsworth coal of
the Louisville and Nashville Railroad section. It shows in the
vicinity of Parsons station and near the Birmingham-Leeds
road at Cahaba River as a bed 15 to 28 inches thick.

In the 500 to 600 feet of shale and sandstone immediately
overlying the Wadsworth coal in this quadrangle no coal beds
have been seen. This space probably includes the horizons of
the Schute, Coke (Pump), Adkins, and other thin beds of the
Louisville and Nashville Railroad section.

Buck coal.—The bed here regarded as the possible represent-
ative of the Buck bed of the type section at Helena lies 175
feet above the Wadsworth. It was seen on Black Creek a short
distance east of the Central of Georgia Railway bridge and on
the Trussville read in sec. 33, T. 16 S,, R. 1 E. It is 2 feet
thick.

Black Shale coal—A bed about 200 feet above the Buck
coal in this area and separated from it by shale is identified as
the Black Shale coal. The intervening shale carries a thin coal
bed. The Black Shale bed was seen on the Trussville road and
on the Central of Georgia Railway three-fourths of a mile west
of Henryellen. It is 3} feet thick on the railroad.

Little Pittsburg coal—The Black Shale coal is overlain by
175 feet of shale, above which is a 2-foot coal that may be the
Little Pittsburg of the Louisville and Nashville Railroad sec-
tion at Helena. It was opened on Black Creek and was seen
in the Trussville road and on the Central of Georgia and South-
ern railways. = At the east end of the Southern Railway bridge
over Cahaba River it is 21 inches thick and lies just under a
heavy sandstone.

Thompson ( Conglomerate) coal.—At 200 feet above the Little
Pittsburg, just under a conglomerate, is a coal bed that was

called by Squire the Double bed, as it is in places separated -

into two benches by a considerable thickness of shale. The
presence of the conglomerate over the coal leads the writer to
suspect that it is the same as the Conglomerate bed of the type
section at Helena, otherwise known as the Thompson coal.
Other reasons for this correlation have been fully stated in
Bulletin 316 of the Survey (pp. 84-85) but are not repeated
here because the intervening territory is not mapped in this
folio. '

In this area the Thompson bed, with its overlying conglom-
erate, is shown on the road east from Trussville just west of the
Central of Georgia Railway. It appears as two benches in a
cut on the railroad just south of the Trussville road. It is also
exposed, 3 feet thick, on the Central of Georgia Railway half
a mile west of Henryellen, and its conglomerate is not far above
it.  On the Southern Railway the coal outcrops just east of the
station at the junction of the siding to Henryellen No. 6 mine.
It is here over 2 feet thick and lies immediately under a coarse
sandstone conglomerate. The conglomerate next above the
Thompson coal is only 5 to 10 feet thick at the north end of
this area, but toward the south it thickens to over 20 feet. At
the north its pebbles are small and scattering, but on the head
of Hogpen Branch they are larger and more -plentiful. It is
assumed that this conglomerate is the same as that which in the
Blocton Basin, in the south end of the Cahaba field, begins just
above the Thompson or Underwood coal and extends as a con-
glomeratic sandstone nearly or quite to the top of the coal
measures in that region. Throughout its extent it is a coarse
sandstone with conglomerate lenses. In places south of the
Birmingham quadrangle these lenses become veritable pudding
stones, being a mass of pebbles commonly 2 to 3 inches in
diameter, with here and there one of larger size. One such
bed near the base of the conglomerate is well exposed at several
points in the vicinity of Helena.

Mammoth coal.—The Mammoth coal lies about 150 feet

" above the Thompson, the interval being occupied by the con-

glomerate described above and by shale. The Mammoth bed

is 10 feet thick on Black Creek. On the Southern Railway it
is split into two benches by about 10 feet of shale, and it is
reported to maintain that condition to Hogpen Branch, where
its outcrop terminates in a fault. For the same reasons as those

stated in the discussion of the Thompson coal, the Mammoth

coal is correlated with the Helena coal, which lies next above
the conglomerate in the Louisville and Nashville Railroad sec-
tion at Helena.

Yeshic (?) coal.—About 400 feet above the Mammoth coal,
east of the junction of the Southern Railway with the siding to
Henryellen No. 6 mine, is a bed of coal apparently 6 feet thick,
which, if the Mammoth is the same as the Helena, would lie at
the horizon of the Yeshic bed of the south end of the field.
Apparently this same bed has been opened about 1 mile north-
east of Henryellen and one-eighth mile or so east of Henryellen
No. 4 mine, and it is possible that the same bed is represented
by one or more of three thin beds outcropping in the Truss-
ville road just east of the crossing of Black Creek. The rocks
between the Mammoth and Yeshic beds consist of shale.

Rocks and coal beds above the Yeshic coal.—Above the Yeshic
coal, best shown in the Trussville road east of Black Creek, are
about 900 feet of shale and coarse, thick-bedded sandstone con-
taining thin coals. At 400 feet above the Yeshic are two thin
or much parted beds, and at 750 feet above it are two thin beds
that outcrop in the Trussville road on the crest of the ridge
east of Black Creek. If the correlations assumed by the writer
for the Mammoth and Yeshic beds are correct, the coals above
the Yeshic would include the Montevallo coal below and the
Dogwood coals above. The intervals correspond very closely,
the Montevallo in the southern part of the Cahaba field being
300 to 400 feet and the lower Dogwood 830 feet above the

Yeshie.

Pottsville of the Coosa Coal Field.

General statement.—The Birmingham quadrangle embraces

| only a small triangular portion of the Coosa field southeast of

Oak Mountain, in the extreme southeast corner of the quad-
rangle, lying in what is known as the Howard Basin. The
total thickness of Pottsville rocks in the basin is computed to
be 2800 feet.

Shades sandstone member.—At the base of the coal measures
in the Coosa field lies the Shades sandstone member, 400 feet
thick, coarse grained, and siliceous. Its outcrop makes Oak
Mountain on the west of the field.

Pine sandstone member.—The Pine sandstone member is
separated from the Shades sandstone member by 300 feet of
shale. It is a good conglomerate 300 feet thick on the east
flank of Oak Mountain, where its outcrop makes a hogback.
Tt also makes Coosa Mountain, just off the southeast corner of
the quadrangle.

Beds above the Pine sandstone member.—The 1800- feet of
rocks above the Pine sandstone member comprise alternating
beds of shale and sandstone, some of the sandstone strata being
of sufficient thickness and persistence to make ridges. The
Chestnut sandstone member of the Cahaba field can not be
recognized. About 1300 feet above the Pine sandstone is a
thin coal bed, probably the Howard, the only one that was
noted in this part of the field.

General Correlation of the Coal Beds.

As there is no direct connection between the different coal
fields, it is necessary to depend on fossils for correlating the
coal beds. Considerable collections of fossil plants have been
made, from an incomplete study of which David White con-
cludes that the Black Creek coal of the Warrior field and the
Harkness coal of the Cahaba field lie near the same geologic
horizon. He is also inclined to associate the Rosa and Mary
Lee beds of the Warrior field with the Gould and Wadsworth
beds, respectively, of the Cahaba field. (See fig. 7, p.8.) The
Mary Lee bed, in his opinion, lies at nearly the same horizon
as the Soddy coal of Tennessee. White has classed the Potts-
ville of the southern Appalachian region as lower and middle
Pottsville. The lower Pottsville extends to the horizon of the
Soddy coal, just above the conglomerates of the Cumberland
Plateau and Lookout Mountain. Tne same plane is therefore
approximately represented by the Mary Lee and N ewcastle
coals of the Warrior field and by the Wadsworth bed of the
Cahaba field. All the Alabama coal measures fall in the lower
and middle Pottsville.

QUATERNARY SYSTEM.

The deposits of the Quaternary system comprise certain high-
level gravels and the alluvial deposits in the present valleys.
The former are probably Pleistocene and the latter are of Recent
age.

PLEISTOCENE DEPOSITS.

TERRACE GRAVELS.

Character and distribution.— Here and there, at slightly
varying levels high above the present streams, are patches of
gravel composed of quartz, quartzite, and chert. The pebbles
are well rounded and range from 6 inches in diameter downward




but are mostly less than 3 inches in diameter. They are asso-
ciated with sand and loam. The deposits show no evidence of
much thickness and range from about 10 feet down to scattered
pebbles. These deposits lie on the tops of the hills or on ter-
races at considerable heights above the streams. As shown on
the areal geology map, they are most extensive at and near
Tidmore, where they lie at altitudes of 450 to 500 feet, or 100
to 150 feet above the river. The patch at Seloca is 200 feet
above the river and those between Indio and Bradford are a
little over 600 feet in altitude and 300 feet above the river.
The deposits along the west side of Cahaba Valley south of
Leeds lie on benches or terraces on the side of Pine Ridge at
elevations of 650 to 700 feet. Just west of Chalkville, at an
altitude of over 800 feet, is a deposit containing many quartz
pebbles overlain by red loam, as in the typical Lafayette
deposits farther southwest. The elevation of this deposit is the
same as that of the highest Lafayette 40 miles to the west, and
it is possible, though not positively asserted, that the deposit is
a remnant of the Lafayette, a thin mantle of which may once
have covered this region. The materials of the other deposits
described may have been derived from the Lafayette mantle
and have been worked over in the progress of post-Lafayette
erosion and redeposited in their present positions in Pleistocene
time. The ultimate source of the materials is the region of
crystalline rocks northeast of Alabama.

Age of deposits.—The most conspicuous of these deposits lie
on the high ground along the gorge of Little Warrior River,
and as they are stream deposits in the present state they were
deposited on the flood plains of the river or tributary streams

when those streams ran on the rocks on which the deposits now -

lie. Subsequently the streams eroded their present compara-
tively narrow gorges 100 to 300 feet below the level of the
deposits. These deposits are all of Quaternary age; the higher
ones are probably Pleistocene, but those on the lower terraces
nearest the river are probably Recent. The age of the Lafa-
yette deposits, from which these gravels were probably derived,
is regarded as Pliocene (latest Tertiary). The gravels near
Chalkville included under this heading may be Lafayette and
therefore of Pliocene (?) age.

RECENT DEPOSITS.

ALLUVIUM.

The most recent deposits of the region are the areas of gllu-
vium along the present streams. These deposits consist of fine
gravel and silt that have been laid down in the most recent
times by the present streams as they overflowed their banks.

STRUCTURE.

METHODS OF REPRESENTING STRUCTURE.

There are two ways of representing structure—by structure
sections and by structure contours. In the first method the
structure is shown as it would appear from the edges of the cut
strata in a deep trench extending across a region at right angles
to the strike of the rocks. This method is very instructive,
but it has the disadvantage of not being good far from the par-
ticular line of the section. It is the best method where the
rocks are greatly folded and faulted.

By the contour method structure is represented by lines sup-
posed to be drawn on the top or bottom of some bed identifiable
over a large area through points having the same distance
above or below sea level. The surface of the stratum chosen is
called the reference surface and the lines of equal elevation are
called contour lines. Thus the absolute elevation and hori-
zontal contour of the reference surface are shown, and as all
the other rocks of a regularly stratified series are approximately
parallel to the reference surface the structure or lay of the mass
is delineated.

The elevation of points on the reference surface is determined
in a number of ways. If the reference surface outcrops at the
surface, the elevation is determined directly. If the reference
surface is buried beneath other strata, the elevation of points
on it is determined by subtracting the thickness of the rocks
between the reference surface and some higher bed whose ele-
vation is determined by direct observation. Thus the elevation
of the Mary Lee coal bed at many points has been calculated
from the elevation of the Pratt coal bed, which has been deter-
mined at the surface and in mines. If the reference surface has
been eroded, its original elevation is obtained by adding to the
elevation of some other bed at any point the thickness of the
rocks between the observed bed and the reference surface. Thus
the height of the Mary Lee coal bed before it was eroded is
determined at many points from the known elevation of the

Black Creek coal bed.

STRUCTURES IN THE QUADRANGLE.

Greneral statement.—In its general outlines the structure of
the quadrangle is that of a number of anticlines and synclines
passing diagonally across the area from northeast to southwest.
There are also a number of faults following the same direction
along which the rocks on one side have been thrust up over
those on the other side. There are also minor faults crossing
these main structures. Between the anticlines in the northwest

Birmingham.
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part of the quadrangle are extensive areas of nearly flat rocks.
The description of the units of the structure proceeds from the
northwest to the southeast. The sections on the structure sec-
tion sheet illustrate graphically the structures to be described.

Structure of the northwest corner.—In the northwest corner
of the quadrangle the rocks are nearly flat. The structure here
is shown on the economic geology map by contours at vertical
intervals of 50 feet representing the top of the Black Creek coal.

Arkadelphia syncline.—The Arkadelphia syncline is a low
trough, the axis of which lies 1} miles southeast of Arkadel-
phia. As shown on section B-B, it is deepest at the southwest
end.

Sequatchie anticline—The Sequatchie anticline is a remark-
ably straight and narrow fold extending from Tennessee to
the vicinity of Scrap, in the Brookwood quadrangle, lying to
the southwest of this area. In the Birmingham quadrangle the
axis pitches strongly southward. From the vicinity of Reid
Gap northward the fold is unsymmetrical, the rocks on the
northwest dipping much more steeply than those on the south-
east, as shown by the difference in the width of outcrop of the
same beds on opposite sides of the axis. (See sections A-A
and B-B.) The dip to the northwest reaches 70° or 80°; on
the southeast it is 10° to 15°. On the axis of this fold rocks
as low as Clinton are exposed at Blount Springs. South of
Reid Gap the fold is more symmetrical, the northwest and
southeast dips running generally 8° to 12°. A dip of 80° NW.
was observed in a narrow strip on the west side of the axis
1 mile east of Little Vine Church.

Coalburg syncline.—The Coalburg syncline extends diago-
nally across the quadrangle between the northeast and the
southwest corners. Its shape is shown on the economic geology
map by structure contours on the top of the Mary Lee coal.
The contours converge northward, showing that the trough is
canoe-shaped. In the southwest quarter of the quadrangle the
trough is comparatively flat-bottomed, with gently sloping west
rim but a steep east rim that stands vertical or in places is
overturned with a dip of 40° southeast. The main axial line
appears to be nearer to the east side in this southwestern part.
Two subordinate axes are indicated—a low anticline running
through Mineral Springs and a low syncline running through
Brookside. West of Birmingham this trough is affected by a
number of short normal faults approximately at right angles to
its southeast margin. These faults are shown on the map.
They vary in throw from 10 to 110 feet. The fault planes are
generally inclined at 70° or more, but a single one is reported
with an inclination of 45°. As shown by structure section
D-D, the rocks on the southeast rim of the Coalburg syncline
are in places overturned and from Cunningham Gap southward
their outcropping beds are either vertical or dip to the south-
east, apparently passing under older rocks but really changing
their attitude below the surface to a northwest dip and passing
beneath the coal measures of the syncline. The Coalburg syn-
cline holds the largest area of coal measures and the most valu-
able coals of the quadrangle.

Opossum Valley fault—The Coalburg syncline is terminated
on the southeast, from the vicinity of Greene southward, by an
overthrust fault, presumably with a southeast dip of unknown
amount, along which the Conasauga limestone has been pushed
up into contact with younger rocks from Knox to Pottsville.
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FiaUurRE 8.—Map of faulted areas in the vicinity of Pratt City and Thomas.

Cpv, Pottsville formation; Cby, Boyles sandstone member; Cf, Floyd shale; Ch, Hartselle sand-
stone member; Cfp, Fort Payne chert; D¢, Chattanooga shale and Frog Mountain sand-
stone; Se, Clinton formation ; Oc, Chickamauga limestone; €0k, Knox dolomite; €kt, Ketona
dolomite member : €¢, Conasauga limestone.

From Pratt City to Wylam the basal Conasauga or perhaps
older rocks are in contact with the Carboniferous, most of
the way with the basal Pottsville. The total displacement
involved is not less than 7000 feet. At some points the fault
is compound, as in the vicinity of Wylam, Pratt City, and
Thomas. At Wylam there is apparently a fault in the Potts-
ville formation parallel to the Opossum Valley fault, for the
Boyles sandstone member is nearly in contact with the Pratt
coal, and the outcrops of the Mary Lee and Black Creek coals
are faulted out, as shown in section E-E on the structure sec-
tion sheet. At Pratt City and Thomas compound faulting has
resulted in the formation of small wedges of strata out of their

normal relations, as shown on the sketch map, figure 8. To
the north of Tarrant Gap also there is a split in the main
fault. The Opossum Valley fault appears ‘to terminate in the
vicinity of Gireene. If it continues farther north, it affects only
the Knox on the surface and its presence can not be detected.
With the exception of the cross fault at Pinson, shown on the
map, by which the outcrop of the formations is offset, the
structure is regular along the east side of the Coalburg syn-
cline.

Pinson anticline.— In the vicinity of Greene station is
apparently the beginning of a low anticline which extends
northward. This fold is here named the Pinson anticline.
It is shown on section C-C. South of Greene the dip of
the Conasauga limestone is uniformly eastward, and if the
Pinson anticline extends down Opossum Valley it has been
overturned, so that all the rocks dip to the southeast. The
more common view is that the northwest limb of the anticline
has been mostly faulted out, leaving only the southeast limb
with its normal southeasterly dips.

Murphrees Valley fault.—From Village Springs to the east
margin of the quadrangle, along the east side of Murphrees
Valley, is a fault of great magnitude. This fault differs from
the Opossum Valley fault in the following respect: Along
the Opossum Valley fault older rocks on the east are in con-
tact with younger rocks on the west, whereas along the Mur-
phrees Valley fault the reverse is true, and younger rocks on
the east are in contact with older rocks on the west. It is
commonly held that the movement producing the faults and
folds of the Appalachian Valley has been from the southeast
toward the northwest. In most of the faults, as in the
Opossum Valley fault, the older rocks on the east side are
shoved up over the younger rocks on the west, and such a

displacement is called an overthrust fault. In the Murphrees

Valley fault, however, the older rocks are on the west and
appear to have been overthrust up on the younger rocks on
the east. These relations would also result if the rocks on the
east had been pushed downward and forward under the older
rocks on the west, a displacement which has been called by
E. A. Smith an underthrust fault.

The rocks adjacent to the Murphrees Valley fault on the
east are overturned and in places have a dip of 45° W., as
shown in section A-A of the structure section sheet. This
conforms with the first explanation, that of an overthrust from

the west upturning and crumpling the strata on the east. On

the west of the fault the rocks dip regularly westward, and
apparently all of the east limb of an original anticline has been
faulted out. '

Blount Mountain syncline—The Blount Mountain syncline
is probably a continuous trough extending from Birmingham
northeastward through the middle of Birmingham Valley and
along Blount Mountain. In the Blount Mountain area the
synclinal fold is much deeper than it is farther south and holds
rocks as high as Pottsville. (See section A-A.) From Black-
oak Mountain northward the rocks pitch visibly northward
along the axis of the syncline to Blackburn Fork, north of
which the bottom of the syncline is apparently almost flat.
From Blackoak Mountain southward the structure is revealed
only by the outcrop of lower rocks on each side of the syncline
in Opossum and Jones valleys. Along Enon Ridge in Birming-
ham the syncline is shown by the opposing dips on opposite
sides of the ridge. There is probably a broad, flat anticlinal
area connecting Jones and Opossum valleys between Kingston
and North Birmingham, as shown by the flat-lying area of
Ketona dolomite separating the chert ridge to the north from
Enon Ridge, which is also composed of cherty dolomite over-
lying the Ketona.

At the south end of Blount Mountain the structure is con-
siderably complicated by faults, as shown on section B-B.
The wedgelike area between the two western faults, including
Mills Mountain, appears to have dropped down between the
faults and offset to the west the outerop of the included rocks,
which dip northeast. At the eastern fault, between Foster and
Meridian mountains, the rocks are downthrown on the east.

A fault extends along the east base of Enon Ridge and then
turns to an east-west course through Birmingham to the vicin-
ity of Avondale, then turns northeastward and dies out in the
vicinity of Eastlake. Along this fault the Conasauga lime-
stone is thrust up into contact with the cherty Knox of Enon
Ridge and with the narrow outlier of the same rocks lying to
the west of Avondale and Woodlawn. This fault extends
southward in the Bessemer quadrangle to the vicinity of
Walnut Grove.

Birmingham anticline—The Birmingham anticline passes
through the city of Birmingham and extends northeastward
along Jones Valley through Chalkville, Clay, and Ayres. It

appears to be symmetrical, with low dips on the axis.
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