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DESCRIPTION OF THE BESSEMER AND VANDIVER

INTRODUCTION
LOCATION AND EXTENT OF THE AREA

The Bessemer and Vandiver quadrangles, which are called
in this folio the Bessemer—Vandiver area, are in Jefferson and
Shelby counties in the north-central part of Alabama. (See
fig. 1.) Theé area is bounded by parallels 33° 15 and 33°
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F1a¢URE 1.—Index map of northeastern Alabama and portions of adjacent
States :

The location of the Bessemer and Vandiver quadrangles, covered by Folio 221, is shown by the
darker ruling. Published folios describing other quadrangles, indicated by lighter ruling,
are the following : Nos. 2, Ringgold; 6, Chattanooga ; 8, Sewanee; 19, Stevenson ; 20, Cleve-
land; 85, Gadsden ; 78, Rome; 175, Birmingham

30" and meridians 86° 30" and 87°. It covers one-eighth of a
square degree and has an area of 498 square miles. The area

was surveyed in cooperation with the Geological Survey of
Alabama.

THE APPALACHIAN HIGHLANDS
EXTENT

Northern Alabama is in the southern part of the Appa-
lachian Highlands.? This major physiographic division of the
United States extends from the Atlantic Coastal Plain on the

F16URE 2.—Map of the southern part of the Appalachian province, show-
ing its physiographic divisions and its relation to the Coastal Plain

east to the Interior Plains on the west and from Canada and
Lake Erie on the northeast to Alabama and (Georgia on the
southwest. The boundaries of this major division. and of its
larger subdivisions are shown on the sketch map (fig. 2).

SUBDIVISIONS

On the grounds of differences in topography, rocks, and
geologic structure, the Appalachian Highlands can be divided
into four parts called provinces. These provinces are from
southeast to northwest the Piedmont, the Blue Ridge, the
Appalachian Valley, and the Appalachian Plateaus. On

1 Fenneman, N. M., Physiographic divisions of the United States: Assoc.
Am. Geographers Annals, vol. 6, pp. 19-98, 1917.
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the west of the Appalachian Plateaus are the Interior Low
Plateaus, which are included in the Interior Plains by the
United States Geological Survey but which in the opinion of
some, including the writer, should be included in the Appala-
chian Highlands. ,

The boundary between the Piedmont and Blue Ridge
provinces is the east foot of the Blue Ridge and the foot of
the high but irregular eastern scarp of the mountains of west-
ern North Carolina and northern Georgia which form the
southern extension of the Blue Ridge. The boundary between
the Blue Ridge and Appalachian Valley provinces is the west
foot of the Blue Ridge of Virginia and of the high mountains
of eastern Tennessee. This boundary continues into north-
western Georgia to the point where it intersects the boundary
between the Piedmont and Blue Ridge provinces, about 15
miles southeast of Dalton. The Blue Ridge province thus
terminates in northwestern Georgia. Thence southwestward
the Piedmont and Appalachian Valley provinces are contigu-
ous, the indefinite boundary between them running southwest-

ward through Sylacauga, Ala., to the Coastal Plain in Chilton -

County, Ala. The boundary between the Appalachian Valley
and the Appalachian Plateaus is, in Pennsylvania, the escarp-
ment known as the Allegheny Front or Allegheny Mountain;
in southwestern Virginia and through Tennessee, the Cumber-

- land escarpment or Cumberland Mountain; and in Alabama,

the eastern scarp of Lookout Mountain and the eastern bound-
ary of the Warrior coal field. The western boundary of
the Appalachian Plateaus through Tennessee, about midway
between Knoxville and Nashville, is a broken escarpment 800
to 1,000 feet high, separating the Cumberland Plateau from
the Highland Rim. Northeastward the boundary, though not
sharply defined, is extended through central Ohio to the
vicinity of Cleveland. :

PIEDMONT PROVINCE

The Piedmont province is a rolling upland 1,100 feet above
sea level at the east foot of the Blue Ridge and 500 feet or less
above sea along the well-known “fall line,” which extends
from Washington, D. C., to Columbus, Ga., through Rich-
mond, Va., Raleigh, N. C., Columbia, S. C., and Augusta, Ga.
Its generally flat surface has been deeply trenched by the
streams that flow across it. It is underlain by very ancient

- and crumpled crystalline rocks, both igneous and metamorphic.

BLUE RIDGE PROVINCE

The Blue Ridge province, which is narrow at its northern end
in Virginia, is over 60 miles wide in North Carolina. It is a
rugged region of hills and ridges and of deep, narrow valleys.
The altitude of the higher summits in Virginia is 3,000 to
5,700 feet, and in western North Carolina Mount Mitchell,

6,711 feet high, is the highest point east of Mississippi River. *

Throughount its extent this province stands conspicuously above
the bordering provinces, from each of which it is separated by
a steep, broken, rugged front 1,000 to 3,000 feet high.

The rocks of this province are closely folded quartzite, slate,
schist, gneiss, granite, and greenstone. :

APPALACHIAN VALLEY PROVINCE.

GENERAL FEATURES

The Appalachian Valley province, in the south end of
which the Bessemer—Vandiver area is situated, is a belt of
country 50 to 80 miles wide, which extends from Canada into
Alabama and which is on the whole lower than the Blue
Ridge on the east and the Appalachian Plateaus on the west.
In the vicinity of Big Stone Gap, Va., the crest of the Big
Black Mountains is 3,000 feet above the valley on the north-
west side, and in northern Tennessee Holston Mountain, near

the northwest front of the Blue Ridge, rises to nearly 3,000

feet above the valley on the southeast side.

In other places, as in the Birmingham district, the valley is

not so distinctly defined by high escarpmerits. Nevertheless the
altitude of the limestone and shale valleys constituting the larger

part of the Appalachian Valley province in the Birmingham -

district is considerably lower than that of the adjacent provinces.

The rocks and structural conditions that occur in the
Bessemer—Vandiver area prevail throughout the length of the
Appalachian Valley province. The rocks are not crystalline,
like those of the Piedmont and Blue Ridge provinces, but sedi-

mentary, including limestone, dolomite, conglomerate, sand-
stone, and shale; which have been greatly disturbed by folding
and faulting, as hereinafter described.

SUBDIVISIONS IN ALABAMA

Cahaba Ridges.—Although the province is in general a
valley, there are within it many high ridges that extend
parallel to its general direction, of which Red Mountain is a
good example. These ridges are generally grouped along the
west side of the valley from New York to Alabama. In Ala-

bama the ridge section includes all the valley west of the east

margin of the Coosa coal field and of a line in continuation of
that margin southwest through the middle of the southern part

of the Cahaba coal field. The north end of the ridge section

curves eastward and narrows to a point a few miles southeast
of Gadsden. It includes Blount and Chandler mountains.
The name Cahaba Ridges is here proposed for this part of the
valley in Alabama.

Birmingham Valley.—The belt of relatively low land within
the Cahaba Ridges lying between Shades Mountain on the
southeast and Sand Mountain on the northwest and extending

the full length of the Cahaba coal field is commonly known -

and spoken of as Birmingham Valley. It includes Shades,
Jones, and Opossum valleys and Red Mountain and Enon or
Flint Ridge. . '

Coosa Valley.—East of the Cahaba Ridges is the Coosa
Valley, which is the broad, generally flat, low country occupied
by Coosa River and its tributaries and farther southwest by
Cahaba River and its eastern tributaries.

APPALACHIAN PLATEAUS PROVINCE

The Appalachian Plateaus division of the Appalachian
Highlands is relatively high, ranging from 500 feet above the
sea, as in the Warrior coal field, to more than 4,500 feet in
Pocahontas County, W. Va., and about 2,000 feet in western
New York. In Tennessee it slopes somewhat westward from
about 2,000 feet above sea level on the east to about 1,300 feet
on the west, where it terminates in a steep scarp 800 to 1,000
feet high that descends to the Highland Rim of middle Ten-
nessee. The original plateau has been dissected into parts or,
in places, obliterated by the streams that cross it so that it is
now spoken of as a dissected plateau. One of these parts is
the Cumberland Plateau of Tennessee, which is the part of the
province that now most nearly answers to the conception of a

plateau. The high knobs of Madison and Jackson- counties

are outliers of the Cumberland Plateau.

‘The rocks of the Appalachian Plateaus comprise sandstone,
conglomerate, shale, and coal. The province is in general
coextensive with the Appalachian coal field. In contrast with
the beds of the Appalachian Valley province the strata of the
plateaus have been but slightly disturbed from their originally
horizontal attitude. ‘

TOPOGRAPHY OF THE AREA
GENERAL FEATURES

Nearly all of the Bessemer—Vandiver area is in the Appa-
lachian Valley province, only a few square miles in the
northwest corner of the Bessemer quadrangle being in the
‘Appalachian Plateaus. The Appalachian Valley province in
the Birmingham district has two natural subdivisions named
the Cahaba Ridges and the Coosa Valley, which are defined
and described above. The southeast third of the Vandiver
quadrangle falls in the Coosa Valley; the rest of the area
except the small part in the Appalachian Plateaus lies in the
Cahaba Ridges.

The area is one of mature topography. The streams are
approximately graded and reach all parts of it, so that no
extensive undrained surface remains.

RELIEF

The altitude of the area ranges from 340 feet above sea level
on Cahaba River at the south margin of the Bessemer quad-
rangle to 1,520 feet on Signal Mountain, in the Vandiver
quadrangle. Throughout most of the area the relief ranges
from 100 to 300 feet. The relief is notably greater, however,
near Birmingham, where the summit of Red Mountain is 400
feet above the level of Jones Valley, and in the vicinity of

Oxmoor, where the escarpment of Shades Mountain rises
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abruptly to a height of 500 feet above Shades Valley. The
greatest local relief, 500 to 1,000 feet, is along the belt of high
ridges traversing the Vandiver quadrangle diagonally from the
vicinity of the southwest corner to the northeast corner. -

TOPOGRAPHIC TYPES

There are in the area two distinct types of topographic
features which may be designated the linear and diffuse types.
The linear type is characterized by parallel ridges and valleys
that trend northeast, and the diffuse type by an irregular
arrangement of ridges and valleys. The diffuse type prevails
in the part of the quadrangles lying in the Appalachian
Plateaus province and in the Coosa Valley; the linear type
distinguishes the Cahaba Ridges.

The two types of topography are the result of differences in
the character and attitude of the strata, as is well exhibited
in section B-B’ on the structure-section map of the Bessemer
quadrangle. In the Cahaba Ridges the strata of unequally
resistant rocks (limestone, sandstone, conglomerate, and shale),
generally inclined-at high angles and striking northeastward,
have determined the position and trend of the valleys and
ridges. The valleys coincide with the outcrops of the lime-
stone and shale, which are easily eroded, whereas the ridges
coincide with the outcrops of the more resistant sandstone and
conglomerate. The valleys are wide and flat. (See Pl I.)
Especially noteworthy examples of the ridges are Oak, Double
Oak, and Double mountains, which cross the Vandiver quad-
rangle. These are formed of the highly inclined basal sand-
stones (“Millstone grit”) of the Pottsville formation (““Coal
Measures”) of the Coosa coal field. Signal Mountain, the
highest point in the quadrangles, is situated at the point
of a canoe-shaped syncline of one of these basal sandstone
strata. The rocks of the plateau region in the northwestern
part of the Bessemer quadrangle are all shale and sandstone,
which lie practically flat. On account of their flatness their
resistance to erosive forces has been equal in all lateral direc-
tions, so that 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 val-
leys and send off innumerable short, narrow spurs that are

~ separated by narrow ravines. The one-third of the Vandiver

quadrangle in Coosa Valley is characterized by low relief and
irregularly arranged streams and ridges and spurs. Although
the rocks in this area are steeply inclined and intensely pli-
cated, they are in general fairly uniform in hardness and with-
out thick and persistent hard strata that would have a con-
trolling influence on the topography. The topographic features
resulting from erosion are similar to those resulting from the
erosion of flat rocks.

DRAINAGE

The Bessemer and Vandiver quadrangles lie in the Black
Warrior, Cahaba, and Coosa drainage basins. About 70
square miles in the northwest corner of the Bessemer quad-
rangle is drained by Valley Creek, a tributary of Black
Warrior River, which it joins about 15 miles west of Bessemer.
An area of about 1 square mile in the southeast corner of the
Bessemer quadrangle is drained by South Fork of Yellow
Leaf Creek, a tributary of Coosa River. The remainder of the
quadrangle is drained by Cahaba River and its tributaries. An
area of about 80 square miles in the western and northwestern
parts of the Vandiver quadrangle is in the Cahaba River basin,
and the remainder of it is in the Coosa River basin.

None of the streams are navigable. Some, like Valley Creek,
Shades Creek, and Little Cahaba River, occupy limestone val-
leys and are fed by numerous copious springs. Cahaba River,
though it flows through the coal field, receives the spring-fed
streams of Cahaba Valley such as Little Cahaba and Buck

creeks. Even during droughts these streams afford good sup-

plies for stock, small power plants, coal washing, and irrigation.

The total fall of Cahaba River in the quadrangles in a dis-
tance of 70 miles is 270 feet, an average.of nearly 4 feet to the
mile; the fall of Valley Creek is 100 feet in 12.7 miles, or
nearly 8 feet to the mile; and the full of Shades Creek is 365
feet in 86.5 miles, or practically 10 feet to the mile. The
grade of these streams is representative of the streams of the
region generally.

CULTURE .

The chief centers of population are Jones and Opossum
valleys. Jones Valley contains Birmingham (population in
1920, 178,806), the southern outskirts of which are in the
Bessemer quadrangle, and Bessemer (population, 18,674), 12
miles southwest of Birmingham. The part of Jones Valley
between the two cities is thickly settled, but though mainly a
residential section it is also the site of small manufacturing
towns like Grasselli. In Opossum Valley, just north of
Wylam, are the manufacturing towns of Ensley and Fairfield ;
and several great manufacturing plants are located in the val-
ley southeast of Wylam. The concentration of population in
this district is due to geologic and topographic conditions.
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The raw materials of iron making—iron ore, coal, and lime-

stone—are most conveniently assembled here; the lay of the
land is favorable for building and local intercommunication ;
and the natural features of the surrounding country present
favorable conditions for communication with the outside world.

Outside of the industrial district just described the popula-
tion of these quadrangles is mainly rural, except for the small
towns of Helena, Pelham, and Keystone, in the southeastern
part of the Bessemer quadrangle, and small mining towns such
as Acton and Coalmont.

All the limestone valleys and the broad, gently undulating
surface of Coosa Valley in the southeastern part of the
Vandiver quadrangle are largely cleared and cultivated, as are
also the gentler slopes of the ridges and the more level tracts
within the coal fields. The rougher parts of the coal fields
and the steep slopes and crests of the high ridges are wooded.
Excellent metaled roads radiate from Birmingham and Besse-
mer for considerable distances into the surrounding country.
The ordinary country roads are conveniently spaced and are
kept in good condition, so that communication between differ-
ent parts of the region is reasonably easy at all seasons.

DESCRIPTIVE GEOLOGY

The geology of this region has been described and mapped
by the Alabama Geological Survey. In this folio many new
formations and new members in the old formations are recog-
nized and mapped, and a number of formation names that

differ from those of the Alabama Survey reports are used in

order to bring the nomenclature into harmony with the more
general recent usage.

GENERAL CHARACTER OF THE ROCKS

The rocks of the quadrangles are all of sedimentary origin
and range in age from Cambrian to Carboniferous; all the
Paleozoic systems but the Devonian are well represented.
The maximum thickness of rocks exposed is about 20,000 feet.
These rocks were originally deposited on the bottom of bodies
of water in a nearly horizontal attitude. In small parts of the
quadrangles this attitude has been fairly well preserved, but
generally the strata have been folded and faulted until their
original horizontal attitude and to a considerable extent
their original relations have been destroyed. In addition to
the consolidated rocks, there are local superficial deposits of
Recent age, which are of little stratigraphic significance. The
generalized columnar section in the back of the folio gives a
condensed expression of the stratigraphy of the area.

In this region there are five dolomite formations which in
view of the matters set forth below, are of especial interest.
These formations, in ascending order the Brierfield dolomite,
Ketona dolomite, Bibb dolomite, Copper Ridge dolomite, and
Chepultepec dolomite, are in part the basis of a new geologic
system proposed by E. O. Ulrich and named by him? the
Ozarkian system. The name was taken from the Ozark region
of Missouri, from a study of which the idea of a distinet system
arose. Ulrich describes this proposed new system as follows:3

Under the term Ozarkian I include all the formations of the
Appalachian Valley that can be shown to be younger than (1) the
top of the Upper Cambrian Nolichucky shale in northeastern Ten-
nessee and (2) the .top of the Conasauga shale in southeastern
Tennessee, northwestern Georgia, and northeastern Alabama, and
which are older than the base of the Stonehenge limestone of the
Canadian system [Beekmantown group] in southern and central
Pennsylvania. .

Pending the presentation of all the evidence supporting the
introduction of this new system, in a monograph now in prep-

‘aration by Mr. Ulrich, the United States Geological Survey

will classify these formations as Cambrian or Ordovician.
The present writer, however, believes that the Ozarkian system
of Ulrich should be adopted for use in this folio, because in
this part of Alabama it reaches its maximum known thickness
of about 5,000 feet. .

The succession and relations of the several formations of this

~ great dolomite series are fully described in the Montevallo-

Columbiana folio. '

The table on the back of the columnar-section sheet shows
the position of the proposed system in the general stratigraphic
succession, its relations to the Knox dolomite of earlier Ten-
nessee and Alabama reports, the general relations of the lower
Paleozoic formations of Alabama to those of other regions, and
the various classifications followed by the Alabama and United
States Geological Surveys.

STRATIGRAPHY
SHALE OF UNKNOWN AGE

In the southeast corner of the Vandiver quadrangle, on Four-
mile Creek, occur several detached masses of red shale and of
soft yellow, greenish, or grayish shale or rotten slate that have
been thrust into their present position from an original source

2 Ulrich, E. O., Revision of the Paleozoic systems: Geol. Soc. America
Bull., vol. 22, pp. 281-680, 1911.
8Idem, p. 627.

that apparently lay 15 miles or more to the southeast. These
rocks are much older than the limestone which they overlie,
and their parent formations are supposed also to underlie the
limestone at a great depth. :

The red shale of these areas is almost certainly of Rome or
Watauga age, as described in reports on northwestern Georgia
and eastern Tennessee, but the age of the gray shale is uncer-
tain. It is in contact with different formations on different
sides—on the southwest- with a heavy cherty formation sup-
posed to be the Copper Ridge dolomite, on the north with the
Newala limestone, and on the east with the Rome (“Monte-
vallo””) formation. It seems impossible to determine the age
of this shale from its stratigraphic relations, nor have any
fossils been found to reveal its age. Lithologically the shale
resembles shale of the Conasauga formation, slates of the
Talladega slate mass, and the shale of the Weisner formation
of the Columbiana quadrangle, just south of the Vandiver.
As in the adjoining area in the northeast corner of the Colum-
biana quadrangle the shale lies geographically between the
Rome (“Montevallo”) formation and beds that are thought to '
be the Copper Ridge dolomite, the gray shale in the Vandiver
quadrangle might with the greatest degree of probability be
regarded as the Conasauga shale, which is normally between
the Copper Ridge and Rome, if it were not for the fact that
along Beeswax Creek 2 to 4 miles south of the area of gray
shale the Conasauga, which there directly and normally fol-
lows the Rome, consists, so far as observed, of several hundred
feet of limestone. In view of the uncertainty as to the age and
relations of these rocks, it is believed to be most expedient not
to assign any definite age to them. ’

CAMBRIAN SYSTEM

The Cambrian formations that crop out in these quadrangles
are the Rome (“Montevallo”) formation and the Conasauga
(“Coosa”) limestone.

ROME (‘‘MONTEVALLO”) FORMATION

Name and limits.—The name Rome formation, from Rome,
Ga., was introduced by Hayes in 1890. The name “ Chocco-
locco or Montevallo shales” was introduced by E. A. Smith, at
about the same time, for rocks in central Alabama now known
to be equivalent, in whole or in part, to the Rome formation.
The equivalency of the Rome and “Montevallo” was not sat-
isfactorily established, however, until 1908. In the meantime
the name Rome had been given wide currency by use in
eleven folios of the Geologic Atlas of the United States, and it
seemed best to retain it, although the name “ Montevallo” has
slight priority in publication.

The base of the Rome formation is nowhere exposed in these
quadrangles, but it is exposed in the southwestern part of the
Rome quadrangle in Georgia and Alabama, and is there
underlain by the Shady (“Beaver”) limestone, which prob-
ably underlies the Rome in the Bessemer-Vandiver area also,
as it is exposed beneath the Rome on Beeswax Creek, in the
northeastern part of the Columbiana quadrangle. The top of
the Rome is fixed at the upper limit of red shale and of the
peculiar hard siliceous limestone that weathers to a rusty sand-
stone characteristic of the Rome. This lithologic boundary
is definite and easily recognized. Above it everywhere lies
the olive-colored shale or blue oolitic limestone of the Cona-
sauga or equivalent formations. :

Distribution.—The Rome formation crops out in a narrow
band along the southeast margin of the Cahaba coal field.
Helena is situated upon it, and the best exposure of the for-
mation in this area is in that town and its vicinity. It is
much better displayed to the north and west of Montevallo,
15 miles south of Helena. '

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. Small areas of the formation occur
also in the southeastern part of the Vandiver quadrangle.
These are remnants of an overthrust mass that has been nearly
removed by erosion. ,

Character—The Rome formation is composed predominantly
of stiff greenish shale, yellow flaky shale, and red shale, but it
includes thin layers of impure limestone, thin cherty layers,
thin layers of brown rotten sandstone, which is normally cal--
careous, thin bands of quartzite, and beds of fine-grained cal-
careous sandstone as much as 20 or 30 feet thick. It is
decidedly variegated in color. Dividing Ridge, which extends
both north and south of Helena for several miles, is made by
a bed of sandstone 30 feet thick composed of about equal pro-
portions of silica and lime carbonate.

Thickness—As the bottom of the Rome formation does not
crop out, its full thickness in this region can not be determined.
At Helena about 1,000 feet appears to be exposed, and it is
not unlikely that the formation reaches a considerably greater
thickness.

Age and correlation.—Small collections of fossils have been
obtained from the Rome formation in the Bessemer quadrangle,



from which the following forms have been identified by C. D.
Walcott except the Olenellus, which was identified by the
writer.

Micromitra (Paterina) major Obolus smithi Walcott.
‘Walcott. ‘Wimanella shelbyensis Walcott.
Micromitra (Paterina) williardi Olenellus thompsoni Hall.
Walcott. Paedeumias transitans Walcott.
Micromitra (Iphidella) pannula Wanneria halli Walcott.
‘White.

The fossils in this list, except the Olenellus, were obtained
from two localities, one a quarter of a mile north of Helena
and the other 4 miles south of Helena, from a bed that seems
to be about 500 feet below the top of the Rome. In the
vicinity of Montevallo, about 200 feet below the top of the
Rome as delimited in that locality, Olenellus thompsont is
abundant. Of the fossils in the list Micromitra (Patering)
williards, Obolus smithi, and Wemanella shelbyensis are known
only from the Rome of Cahaba Valley. The Micromitra
(Paterina) pannula is recorded by Walcott from Lower, Mid-
dle, and Upper Cambrian rocks, but the greater number of
occurrences are Middle Cambrian. The Puaedewmias and the
Wanneria are in some regions, as York County, Pa., associated
with Olenellus, which is accepted as a Lower Cambrian genus.
The paleontologic evidence, as generally interpreted, indicates
the Lower Cambrian age of all but the upper 200 feet more
or less of the Rome in this region, which may be Middle
Cambrian.

On the basis of continuity and lithology as well as on rather
meager fossil evidence, the Rome formation has been cor-
related with the upper part at least of the Watauga shale of
eastern Tennessee, the Russell formation of Virginia, and the
Waynesboro formation of Pennsylvania. . However, fossils
collected from the Russell formation in the summer of 1926,

throw considerable doubt upon the supposed equivalency of

the Rome and Russell formations.
CONASAUGA (‘‘CO0SA”) LIMESTONE

Name.—The name Conasauga, from Conasauga River, in
northwestern Georgia, was introduced by Hayes in December,
1890, and appeared in print in February, 1891. The name

Coosa, from Coosa Valley, was introduced by Smith in Janu-

ary, 1891, for the same rocks. For the reasons stated in con-
nection with the name of the Rome formatlon, the name
Conasauga is used in this folio.

Distribution.—The Conasauga limestone underlies much of
the width of Opossum Valley from Bessemer to Wylam. It
is bounded on the west side by a fault along which it is in
contact with the Pottsville. It crops out extensively in
Jones Valley, occupying a belt about a mile wide the whole
length of the valley within the Bessemer quadrangle. As the
Conasauga is absent in the Bessemer quadrangle in Cahaba
Valley, it must thin out somewhere underneath the Cahaba

 coal field.

The gray and yellowish shale of the formation was seen at a
number of places in the vicinity of Bessemer. There is also
a good exposure of the shale, containing limestone layers, on
Eleventh Street in Birmingham, opposite the street-car barn.

- The limestone is particularly well exposed in the western part

of Bessemer and just to the northwest and at many places in
Jones Valley between Bessemer and Birmingham.

Topographically the Conasauga forms low, flat, damp mlleys
known as Flatwoods.

Character.—The Conasauga is made up mostly of rather
thin bedded dark-gray finely crystalline limestone, interbedded
with more or less soft, fissile, and probably calcareous shale,
which weathers gray or yellowish. :

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. _ '

In places, especially in the vicinity of Bessemer and at' old
Jonesboro, layers of waxy-looking chert not over half an inch
thick occur in the shale. This material is dark within but

‘tusty on the weathered surface. At localities where this chert

occurs many small prismatic pieces of it may be scattered on
the surface. The interbedded chert and shale are well dis-
played on Twenty-fourth Street in Bessemer. (See Birming-
ham folio, No. 175, Pl. 1.) The continuous beds of lime-
stone where the formation is best exposed in Jones Valley
might suggest that the shale does not exceed one-tenth of the
mags and that it occurs for the most part as comparatively
thin partings in the limestone. Possibly, however, the pro-
portion of limestone and shale varies much along the -strike,
and there may be much more shale in some places than in
others not far removed. In some localities, as 1 to 3 miles
northeast of Montevallo, about 30 miles south of Birmingham,
the thick layers of the Conasauga are, on the weathered sur-
face, striped with alternating gray and bluish bands half an
inch to 2 inches broad. Such banding is highly developed in
the equivalent Rutledge and Maryville limestones of Tennes-
see. In the vicinity of Bessemer and elsewhere in Jones
Valley some of the limestone is shot through by a network of
calcite veins.

Bessemer-Vandiver
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Thickness.—The thickness of the Conasauga is 1,900 feet, as
calculated from the width of the outcrop and the angle of the
dip, with the assumption that there are no irregularities in
structure to vitiate the result. These figures are comparable

to those given by Hayes for the thickness of the Conasauga in

northeastern Alabama—1,600 to 2,000 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.

Age and correlation.—Fossils are fairly plentiful in the -

Conasauga, although it appears to be unfossiliferous because
the fossils are so firmly inclosed in the rock that they do not
appear on weathered or broken surfaces. By close examina-
tion, however, numerous sections of trilobites and brachiopods
appear on a broken surface of some layers. Fragments of
trilobites also are revealed on the weathered surface of a layer
here and there. Many layers are full of a branching form
that may be of organic origin. Fossils collected from the
Conasauga limestone in Jones and Opossum valleys in the
Bessemer and Birmingham quadrangles are listed below as
determined by C. D. Walcott.

Lingulella buttsi Walcott. ‘Westonia.

Lingulella desiderata (Walcott). Obolus lamborni (Meek).
Lingulella quadrilateralis (Wal- Obolus willisi (Walcott).

cott). - Norwoodia simplex Walcott.
Lingulella similis (Walcott). Norwoodia ponderosa Walcott.
Dicellomus appalachia Walcott. Norwoodia gracilis Walcott.
Acrotreta kutorgai Waleott. Agnostus, 8 or 4 species.
Micromitra alabamaensis (Wal- Crepicephalus texanus Shumard.

cott. Crepicephalus thoosa Waleott.

The species of trilobites listed are now regarded by both
Walcott* and Ulrich as characteristic of the Upper Cambrian,
but aceording to Walcott some of the brachiopods range down
into the Middle and Lower Cambrian. It is agreed, however,
that at least that part of the Conasauga which carries the
fauna listed is of Upper Cambrian age. No exclusively Middle
Cambrian fossils are yet known from the Conasauga of Birming-
ham Valley. But the Conasauga of the areas southeast of the
Cahaba coal field in Alabama carries Middle Cambrian fossils
and may be all. Middle Cambrian. = Through the fossils the
Conasauga has been correlated with the Rutledge limestone,
Rogersville shale, Maryville limestone, and Nolichucky shale
of Tennessee, the Honaker limestone of eastern Tennessee and
southwestern Virginia, and the Warrior limestone of Pennsyl-
vania. This correlation, however, is correct only for the Cona-
sauga of the State as a whole. The Conasauga of Birmingham
Valley, so far as known, is more nearly equivalent to the Noli-
chucky shale and perhaps the Maryville limestone also.5

CAMBRIAN OR ORDOVICIAN SYSTEM

SUBDIVISIONS

Peéending a decision as to the adoption of Ulrich’s proposed
Ozarkian system, five formations are classified by the United
States Geological Survey as of either Cambrian or Ordovician
age. They are, in ascending order, the Brierfield, Ketona,
Bibb, Copper Ridge, and Chepultepec dolomites. They com-
pose the Knox dolomite of earlier reports on this region. The
Brierfield and Bibb do not extend into the Bessemer-Vandiver
area, but the entire series is developed in the Montevallo
quadrangle, and is fully described in the Montevallo-Colum-
biana folio. Their relations are also shown in the table on
the back of the columnar-section sheet. In the writer’s opinion
there are no grounds for assigning these rocks to either the
Cambrian or the Ordovician system, but there are cogent
reasons for the conclusion that they constitute a natural sys-
tem intermediate between the Cambrian and Ordovician and
coordinate in time value with those systems. '

UNCONFORMITY AT THE BASE OF THE KETONA AND COPPER RIDGE
DOLOMITES .

In Birmingham Valley the Ketona dolomite succeeds the
Conasauga limestone, the Brierfield dolomite, which in the
Montevallo quadrangle lies between the two formations, being
absent. In . Cahaba Valley the Conasauga limestone dnd
Brierfield dolomite are both absent, and the Ketona lies upon
the Rome formation. Furthermore, the Ketona itself is almost

‘certainly absent for some distance north and south of Bessemer,

where the Copper Ridge dolomite and Conasauga limestone are
in contact. The stratigraphic gap in the part of Jones Valley
where the Ketona is present is measured by the thickness of
the Brierfield dolomite (1,200 to 1,500 feet); the gap in

Cahaba Valley, by the thickness of the Conasauga and Brier-, .

field formations as developed elsewhere, amounting to 3,000
feet; and the gap between the Conasauga and Copper Ridge
in the vicinity of Bessemer, where the Brierfield, Ketona, and
Bibb are absent, amounts to about 2,500 feet.

KETONA DOLOMITE

Name.—The Ketona dolomite was named by Butts from
Ketona, 5 miles north of Birmingham, Whele a large quarry
has been opened in the formation.

¢ Walcott, C. D., Cambl ian trilobites: Smithsonian Mise Coll., vol. 64,
No. 3, 1916.

5 For further discussion of this subject and for figures of some of the
fossils listed here and elsewhere in this folio see Butts, Charles, and others,
Geology of Alabama: Alabama Geol. Survey Special Pub. 14, 1926.

Distribution.—The Ketona apparently underlies most of
Opossum Valley north of Woodward and crops out in a nar-
row strip on the east side of Flint Ridge northward to Walnut
Grove. It crops out around the north end and on both sides
of the Salem Hills, southwest of Bessemer. It shows at a few

‘points in the southeast quarter of Birmingham, and a gray

apparently pure dolomite referred to the Ketona was thrown
out from a well in the vicinity of Cleveland. No trace of it
was seen along the east base of Red Mountain south of Cleve-
land, and it is almost certainly absent, as shown by the fact
that the Conasauga limestone is exposed in the vicinity of
Jonesboro in practical contact with the Copper Ridge dolomite.
In Cahaba Valley the Ketona crops out along the bottom of
the narrow valley between New Hope Mountain and the

Cahaba coal field. For most of the distance it is separated

from the Carboniferous rocks by a narrow strip of the Rome
formation.

Character—The Ketona is almost all thick-bedded light-
gray rather coarsely crystalline dolomite, and, unlike the
Copper Ridge and Chepultepec dolomites, it is nearly free
from silica. Locally, as at the quarry of the Republic Iron
& Steel Co. near Thomas, in Opossum Valley, the Ketona has
the appearance of a crush breccia through a considerable thick-
ness, as shown in Plate II. The character of the bedding is
illustrated elsewhere.® Chemically this rock is nearly pure
dolomite, as shown by the following average of a number of
analyses:

Analyses of Ketona dolomite

1 2 8
Si0y o Ceeao| 181 0,70
Al Og oo e . .96 638
Insoluble matter__.________________________________ 0.64 ||l
CaC0; oo e e 54,80 | 55,08 | 56,041
MgCOg . oo o e 43.82 | 42.47 | 43,091

1. Average of partial analyses of six samples collected by the author
from the Freeman farm, in the SW. $ NE. 4 sec. 83, T. 21 S.,, R.3 W, §
miles north of Montevallo. Samples taken every 40 feet through a thick-
ness of about 200 feet. Analyses by the U. 8. Geol. Survey.

2. Average analyses of rock taken out during four months at Ketona

quarry. Analyses by Tennessee Coal, Iron & Railroad Co.

8. Average of ten analyses of carload samples, from North Birmingham
quarry. aggregating 50 carloads and extending over a period of more than
three years. Analyses by Sloss-Sheffield Iron & Steel Co.

These analyses show a very.pure carbonate rock. The ratio
of calcium and magnesium carbonates is nearly that of the
mineral dolomite, which is composed of 45.6 per cent mag-
nesium carbonate and 54.4 per cent calcium carbonate.

The rock is used extensively for flux in the furnaces of the
Birmingham district.

Thickness.—The thickness of the Ketona dolomite in Bir-
mingham Valley and in Cahaba Valley north of Helena is 400
to 600 feet. It may be thicker in Opossum Valley and in
Cahaba Valley south of Helena, where the outcrop is wider.

The greater width of outerop, however, may with equal prob-.

ability be due to lower dip or to wavy folding. Exposures are

" lacking to reveal the facts.

Age.—No fossils of any kind have ever been found in the
formation; its age is determined by its stratigraphic position
and structural relation to other formations. It is younger
than any rocks known from their fossils to be of Upper Cam-
brian age. ‘

UNCONFORMITY AT THE TOP OF THE KETONA DOLOMITE

The Bibb dolomite, which overlies the Ketona in the Monte-
vallo region, is absent in the Bessemer-Vandiver area and the
Ketona is therefore followed unconformably by the Copper
Ridge dolomite, described below. The thickness of the absent
formation is 275 to 500 feet.

COPPER RIDGE DOLOMITE

Name.—The name Copper Ridge, under the form Copper
Ridge chert, was introduced by Ulrich? from a conspleuous
rldge 8 miles northwest of Knoxville, Tenn., which is made
by the formation. The term was su_bsequently modified® by
the inclusion of the “Lower Knox” of Tennessee. As now
defined the Copper Ridge in Alabama is conformably overlain

by the Chepultepec dolomite and conformably underlain by the

Bibb dolomite. The formation in <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>