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GEOLOGIC ATLAS OF THE UNITED STATES.

UNITS OF SURVEY AND OF PUBLICATION.

The Geological Survey is making a topographic and a geo-
logic atlas of the United States. 'The topographic atlas will
consist of maps called aflas sheets, and the geologic atlas will
consist of parts called folios. Iach folio includes topographic
and geologic maps of a certain four-sided area, called a quad-
rangle, or of more than one such area, and a text describing its
topographic and geologic features. A quadrangle is limited.by
parallels and meridians, not by political boundary lines, such
as those of States, counties, and townships. Each quadrangle
is named from a town or a natural feature within it, and at
the sides and corners of each map are printed the names of
adjacent quadrangles.

SCALES OF THE MAPS.

On a map drawn to the scale of 1 inch to the mile a linear
mile on the ground would be represented by a linear inch‘on
the map, and each square mile of the ground would be repre-
sented by a square inch of the map. The scale may be expressed
also by a fraction, of which the numerator represents a unit of
linear measure on the map and the denominator the corre-
sponding number of like units on the ground. Thus, as there
are 63,360 inches in a mile, the gcale 1 inch to the mile is
expressed by the fraction gy, or the ratio 1:63,360.

The three scales most commonly used on the standard
maps of the Geological Survey are 1:31,680, 1:62,500, and
1:125,000, 1 inch on the map corresponding approximately
to one-half mile, 1 mile, and 2 miles on the ground. On the
scale of 1:31,680 a square inch of map surface represents
about one-fourth of a square mile of earth surface; on the
scale of 1:62,500, about 1 square mile; and on the scale of
1:125,000, about 4 square miles. In general astandard map
on the scale of 1:125,000 represents one-fourth of a “square
degree”—that is, one-fourth of an area measuring 1 degree of
latitude by 1 degree of longitude; one on the scale of 1:62,500.
represents one-sixteenth of a “square degree”; and one on the
scale of 1:31,680 represents ome-sixty-fourth of a “square
degree.” The areas of the corresponding quadrangles are
about 1,000, 250, and 60 square miles, though they differ with
the latitude, a “square degree” in the latitude of Boston, for
example, being only 3,525 square miles and one in the latitude
of Galveston being 4,150 square miles.

FEATURES SHOWN ON THE TOPOGRAPHIC MAPS.

The features represented on the topographic maps comprise
three general classes—(1) inequalities of surface, such as
plains, plateaus, valleys, hills, and mountains, which collec-
tively make up the relief of the area; (2) bodies of water, sach
as streams, lakes, swamps, tidal flats, and the sea, which
collectively make up the drainage; (3) such works of man as
roads, railroads, buildings, villages, and cities, which collec-
tively are known as culture.

Relief—All altitudes are measured from mean sea level.
The heights of many points have been accurately determined,
and those of some are given on the map in figures. It is
desirable, however, to show the altitude of all parts of the area
mapped, the form of the surface, and the grade of all slopes.
This is done by contour lines, printed in brown, each repre-
senting a certain height above sea level. A contour on the
ground passes through points that have the same altitude.
One who follows a contour will go neither uphill nor downhill
but on a level. The manner in which contour lines express
altitude, form, and slope-is shown in figure 1.
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F16URE 1.—Ideal view and corresponding contour map.

The view represents a river valley between two hills. In
the foreground is the sea, with a bay that is partly inclosed by
a hooked sand bar. On each side of the valley is a terrace.
The terrace on the right merges into a gentle upward slope;
that on the left merges into a steep slope that passes upward to
a cliff, or scarp, which contrasts with the gradual slope back

from its crest. In the map each of these features is indicated,
directly beneath its position in the view, by contour lines.
This map does not include the distant part of the view.

As contours are continuous horizontal lines they wind
smoothly about smooth surfuces, recede into ravines, and pro-
ject around spurs or prominences. The relations of contour
curves and angles to the form of the land can be seen from
the map and sketch. The contour lines show not only the
shape of the hills and valleys but their altitude, as well as the
steepness or grade of all slopes.

The vertical distance represented by the space between two
successive contour lines—the contour interval—is the same,
whether the contours lie along a cliff or on a gentle slope; but
to reach a given height on a gentle slope one must go farther
than on a steep slope, and therefore contours are far apart on
gentle slopes and near together on steep slopes.

The contour interval is generally uniform throughout a
single map. The relief of a flat or gently undulating country
can be adequately represented only by the use of a small con-
tour interval; that of a steep or mountainous country can gen-
erally be adequately represented on the same scale by the use
of a larger interval: The smallest interval commonly used on
the atlas shéets of the Geological Survey is 5 feet, which is
used for regions like the Mississippi Delta and the Dismal
Swamp., An interval of 1 foot has been used on some large-
scale. maps of very flat areas. On maps of more rugged coun-
try contour intervals of 10, 20, 25, 50, and- 100 feet are ﬁsed,
and on maps of great mountain masses like those in Colorado
the interval may be 250 feet.

In figure 1 the contour interval is 20 feet, and the contour
lines therefore represent contours at 20, 40, 60, and 80 feet, and
80 on, above mean sea level. Along the contour at 200 feet lie
all points that are 200 feet above the sea—that is, this contour
would be the shore line if the sea were to rise 200 feet; along
the contour at 100 feet are all points that are 100 feet above
the sea; and so on. In the space between any two contours

. are-all points whose altitudes are above the lower and below

the higher' contour. Thus the contour at 40 feet falls just
below the edge of the terrace, and that at 60 feet lies above the
terrace; therefore all points on the terrace are shown to be
more than 40 but less than 60 feet above the sea. In this
illustration all the contour lines are numbered, but on most of
the Geological Survey’s maps ‘only certain contour lines—
say every fifth one, which is made slightly heavier—are num-
Dbered, for the heights shown by the others may be learned
by counting up or down from these. More exact altitudes
for many points are given in bulletins published by the
Geological Survey.

Drainage.—Watercourses are indicated by blue lines. The
line for a perennial stream is unbroken; that for an inter-
mittent stream is dotted; and that for a stream which sinks
and reappears is broken. Lakes and other bodies of water
and the several types of marshy areas are also shown in blue.

Culture—~Symbols for the cultural features and for public-
land land lines and other boundary lines, as well as all the
lettering and the map projection, are printed in black.

FEATURES SHOWN ON THE GEOLOGIC MAPS.

The maps representing the geology show, by colors and
conventional signs printed on the topographic map as a base,
the distribution of rock masses on the surface of the land
and, by means of structure sections, their underground rela-
tions so far as known, in such detail as the scale permits.

KINDS OF ROCKS.

Rocks are of many kinds.- On the geologic map they are
distinguished as-igneous, sedimentary, and metamorphic.

Igneous rocks.—Rocks that have cooled and consolidated
from a state of fusion are knawn as igneous. Molten material
has from tinie to time been forced upward in fissures or chan-
nels of various shapes and sizes-through rocks of all ages to
or nearly to the surface. Rocks formed by the consolidation
of molten material, or magma, within these channels—that is,
below the- surface—are called ntrusive. An intrusive mass
that occupies a nearly vertical fissure which has approximately
parallel walls is called a dike; one that fills a large and irreg-
ular conduit is termed a stock. Molten material that traverses
stratified rocks may be intruded along bedding planes, forming
masses called sills or sheets if they are relatively thin and
laccoliths if they are large lenticular bodies. Molten material
that is inclosed by rock cools slowly, and its component
minerals crystallize when they solidify, so that intrusive rocks
are generally crystalline. Molten material that is poured out
through channels that reach the surface is called lave, and
lava may build up volcdnic tountains. Igneous rocks that
have solidified at the surface are called eztrusive or effusive.
Lavas generally cool more rapidly than intrusive rocks and
contain, especially in their outer parts, more or less volcanic
glass, produced by rapid chilling. The outer parts of lava
flows are also usually made porous by the expansion of the
gases in the magma. Explosions due to these gases may

- accompany volcanic eruptions, causing the ‘ejection of dust,

ash, lapilli, and larger fragments. These materials, when con-
solidated, constitute breccias, agglomerates, and tuffs.

Sedimentary rocks.—Rocks composed of the transported
fragments or particles of older rocks that have undergone
disintegration, of volcanic material deposited in lakes and seas,
or of material deposited in such bodies of water by chemical
precipitation or by organic action are termed sedimentary.

The chief agent in the transportation of rock débris is water
in motion, including rain, streams, and the water of lakes and
of the sea. The materials are in large part carried as solid
particles, and the deposits they form are called mechanical,
Such deposits are gravel, sand, and clay, which are later con-
solidated into conglomerate, sandstone, and shale. Some of
the materials are carried in solution, and deposits composed of
these materials are called organic if formed with the aid of life
or chemical if formed without the aid of life. "The more com-
mon rocks of chemical and organic origin are limestone, chert,
gypsum, salt, certain iron ores, pedt, lignite, and coul. Any
one of the kinds of deposits named may be formed separately,
or the different materials may be intermingled in many ways,
producing a great variety of rocks.

Another transporting agent is air in motion, or wind, and a
third is ice in motion, or glaciers. "'I'he most characteristic of
the wind-borne or eolian dep is loess, a fine-g d earth;

-the most characteristic of the glacial deposits is ¢ill, a hetero-
« geneous mixture of boulders and pebbles with clay or sand.

Most sedimentary rocks are made up of layers or beds
that can be easily separated. ~These layers are called strata,
and rocks deposited in such layers ave said to be stratified.

The surface of the earth is not immovable; over wide regions
it very slowly rises or sinks with reference to the sea, and shore
lines are thus changed. As a result of upward movement
marine sedimentary rocks may become part of the land, and
most of our land surfuce is in fact composed of rocks that were
originally deposited as sediments in the sea.

Rocks exposed at the surfuce of the land are acted on by air,

. water, ice, animals, and. plants, especially the low organisms
“ known as. bacteria. They gradually. disintegrate, and their

more soluble parts are leached out, the less soluble material
being left as a residual layer. Water washes this material
down the slopes, and it is eventually carried by rivers to the
ocean or other bodies of water. Usually its journey is not con-
tinuous, but it is temporarily built into river bars and flood
plains, where it forms alluvium. Alluvial deposits, glacial
deposits (collectively known as drift), and eolian deposits
belong to the surficial class, and the residual layer is com-
monly included with them. The upper parts of these deposits,
which are occupied by the roots of plants, constitute soils and
subsoils, the soils being usually distinguished by a iderabl

admixture of organic matter.

Metamorphic rocks.—In the course of time and by various
processes rocks may become greatly changed in composition
and texture. If the new ck istics are more p d
than the old the rocks are called metamorphic. 1In the process
of metamorphism the chemical constituents of a rock may
enter into new combinations and certain substances may be lost
or new ones added. A complete gradation from the primary
to the metamorphic form may exist within a single rock mass.
Such changes transform sandstone into quartzite and limestone
into marble and modify other rocks in various ways.

From time to time during geologic ages rocks that have been
deeply buried and have been subjected t6 enormous pressure,
to slow movement, and to igneous intrusion have been after-
ward raised and later exposed by erosion. In such rocks the
original structural features may have been lost entirely and
new ones substituted. A system of parallel planes along which
the rock can be split most readily may have been developed.
This acquired quality gives rise to cleavage, and the cleavage
planes may cross the original bedding planes at any angle.
Rocks characterized by cleavage are called slates. Crystals of
mica or other minerals may have grown in a rock in parallel
arrangement, causing lamination or foliation and producing
what is known as schistosity. Rocks that show schistosity
are called schists.

As a rule, the older rocks are most altered and the younger
are least altered, but to this rule there are many exceptions,
especially in regions of igneous activity and complex structure.

GEOLOGIC FORMATIONS,

For purposes of geologic mapping the rocks of all the kinds
above described are divided into formations. A sedimentary
formation contains between its upper and lower limits either
rocks of uniform character or rocks more or less uniformly
varied in character, as, for example, an alternation of shale and
limestone. If the passage from one kind of rocks to another
is gradual it may be necessary to separate two contiguous for-
mations by an arbitrary line, and the distinction between some

“such formations depends almost entirely on the fossils they

contain. An igneous formation contains one or more bodies
of one kind of rock of similar occurrence or of like origin. A
metamorphic formation may consist of one kind of rock or of

several kirids of rock having common characteristics or origin.
[Continued on inside back cover.]



When 1t 18 desirable to recognize and map one Or more
specially developed parts of a formation the parts are called
members or by some other appropriate term, such as lentils.

AGE OF THE FORMATIONS.

Geologic tume.—The largest divisions of geologic time are
called eras, the next smaller are called periods, and the still
smaller divisions are called epochs. Subdivisions of the Pleis-
tocene epoch are called stages. The age of a rock is expressed
by the name of the time division in which it was formed.

The sedimentary formations deposited during a geologic
period are called a system. The principal divisions of a system
are called series. Any aggregate of formations less than a
series is called a group.

As sedimentary deposits nccumulate successively the younger
rest on the older, and their relative ages may. be determined by
observing their positions. In many regions of intense disturb-
ance, however, the beds have been overturned by folding or ¢
their relations to adjacent beds huve been changed by faulting,
so that it may be difficult to determine their relative ages from
their present positions at the surface.

Many stratified rocks contain fossils, the remains or imprints
of plants and animals which, at the time the strata were depos-
ited, lived in bodies of water or were washed into them or’
were buried in surficial deposits on the land.  Such rocks are
said to be fossiliferous. A study of these fossils has shown
that the forms of life at each period of the earth’s history were
to a great extent different from the forms at other periods. - .
Only the simpler kinds of marine plants and animals lived -
when the oldest fossiliferous rocks were deposited. From time,
to time more complex kinds developed and as the simpler
ones lived on in modified forms life became more varied. But
during each period there lived forms-that did not exist in
earlier times and have not existed since; “these are characteristic
types, and they define the age of any bed of rock in which
they are found. Other types passed on from period to period
and thus linked the systems together, forming a chain of life
from the time of the oldest fossiliferous rocks to the present.
If two sedimentary formations are geographically ‘so-far- apart ‘
that it is impossible to determine their relative positions the,,
characteristic fossils found in them may determine which was
deposited first. Fossils are also of value in determiging the o
age of formations in the regions of intense disturbance men-
tioned above. The fossils found in the strata of different areas, i
provinces, and continents afford the most effective means of
combining local histories into a general earth history.

It is' in many places difficult or impossible to determine the
age of an igneous formation, but the relative age of such.a*
formation can in general be ascertained by observing whether
an associated sedimentary formation of known age is cut by the .
igneous mass or lies upon it. Similarly, the time at which
metamorphic rocks were formed from the original masses may,
be shown by their relations to adjacent formations of known
age; but the age recorded on the map is that of the c’vriginal
masses and not that of their metamorphism.

Symbols, colors, and patterns—Each formation is 5hown on
the map by a distinctive combination of color and pattern and
is labeled by a special letter symbol.

Patterns composed of parallel straight lines are used to
represent sedimentary formations deposited in the sea, in lakes,
or in other bodies of standing water. Patterns of dots and
circles represent alluvial, glacial, and eolian formations. Pat-
terns of triangles and rhombs are used for igneous formations.
Metamorphic rocks of unknown origin are represented by
short dashes irregularly placed; if the rock is schist the dashes
may be arranged in wavy lines parallel to the structure planes, *
Suitable combination patterns are used for metamorphic formg-
tions that are known to be of sedimentary or of igneous origin.
The patterns of each class are printed ‘iti various colors. The
colors in which the patterns of parallel lines are printed indi- =
cate age, a particular color being assigned to: each system. o

Each symbol consists of two or more letters, The symbol
for a formation whose age is known includes the system sym-
bol, which is a capital letter or monogram; the symbols for '
other formations are composed of small letters. .

The names of the geologic time divisions, arranged in order
from youngest to oldest, and the color and symbol assxgned tQ
each system are given in the subjoined table.

Geologic time divisions and symbols and colors a.velamd to the rock systems. . .

Era, Period or system. Epoch or serles, | 7| Color for sedt.
Q |Brownishyelow. '
o (G
Cenozole § 5 ALY | T | Yellow ocher, *
K | oit .
M St { Jurassi J | Bluegreen, -
Trinssic al 3
Permiat...__ . .
[ ] Hoofme oo
Mississipplan.. il
Paleozol Devon 9 | Bueeray, -
lurian purple,
o Red?urple,
Cambri € | Brick-red, E
ProterozolC...| Fre-Cambrian -- - o¢ | Browmighred uad .
“gray-brown,

DEVELOPMENT AND SIGNIFICANCE OF SURFACE FORMS.

Hills, valleys, and all other surface forms have been pro-
duced by geologic processes. Most valleys are the result of
erosion by the streams that flow through them (see fig. 1),
and the alluvial plains that border many streams were built
up by the streams; waves cut sea cliffs, and waves and currents
build up sand spits and bars. Surface forms thus constitute
part of the record of the history of the earth.

Some forms are inseparably connected with deposition. The
hooked spit shown in figure 1 is an illustration. To this class
belong beaches, alluvial plains, lava streams, drumlins (smooth
oval hills composed of till), and moraines (ridges of drift made
at the edges of glaciers). Other forms are produced by erosion.
The sea cliff is an illustration; it may be carved from any rock.
To this class belong abandoned river channels, glacial furrows,
and peneplains.  In the making of a stream terrace an alluvial
plain.is-built and afterward partly eroded away. - The shaping
of a plain along a shore is usually a double process, hills being’
worn away (degraded) and valleys filled up (aggraded).

All parts of the land surface are subject to the action of air,
water, and ice, which.glowly wears them down, producing mate-
rial that is carried by streams toward the sea. As this wearing

" down depends on’the flow of water to the sea it can not be °

carried below sea level, which is therefore called the base-level
of erosion. Lakes'or large rivers may. determine base-levels
for certain regions. .'A’ large tract that is long undisturbed by

uplift or subsidence is worn down nearly to base-level, and the
. fairly even surface thus produced is called a peneplain.

tract is afterward -uplifted it becomes a record of its former
" close relation to base-level. -

If the

THE GEOLOGIC MAPS AND SHERTS IN THE FOLIO,

Areal-geology map.— The map showing the 'surface areas

occupied by the several formations is called an areal-geology .

map. On the margin is an explanation, which is the key to
the map. To ascertain the ‘meaning of any color or pattern:
and its letter symbol Lhe ‘readér should look for that color,
pattern, and symbol. in ‘the explanation, where he will find
the name and deseription of the formation. If he desires to
find any particular’ formation he should examine the explana-
tion and find its name, color, and pattern and then trace out
the areas on the tap corresponding in color and pattern.
The explanation shows-also. parts of the geologic history. The

© names of formations are arranged in columnar form, grouped
. primarily according to origin—sedimentary, igneous, and meta-

morphic rocks - of ‘unknown origin—and those within each
group are placed in"the order of age, the youngest at the top.
Economie-geology map.—The map representing the distribu-

* tion of useful minerals and rocks and showing their relations
" to the topographic féatures and to the geologic formations is

termed the ecanomzc-yeoldyy map. Most of the formations

_ indicated on the areal-, geology map are shown on the economic-

geology map. by patterns in fainter colors, but the areas of
productive “formations® are”emphasized by strong colors. A
mine symbol shows the location of each mine or quarry and
is accompanied by the name of the principal mineral product
mined or quarried. If there are important mining industries

- or artesian basins in the area the folio includes special maps

showing tltese additional economic features.
Structyre-section. sheet—The relations of different beds to

- one another may .be seen in cliffs, canyons, shafts, and other

natural and artificial cuttings. Any cutting that exhibits these
relations is called a scetion, and the same term is applied to &
diagram representing the relations. The arrangement of the
beds or masses of rock in the earth is called structure, and a
section showing this arrangement is called a structure sction.

FIGURE 2. —-Ske\‘,ch showing a verhca.l section below the surface at the lront

- and,a view beyond.

The geologist is ‘riot limited, however, to natural and arti~
ficial cuttings. for his information concerning the earth’s struc-

 ture. Knowing the:manner of formation of rocks, after tracing

out the relations of the beds on the surface he can infer their
relative positions beneath the surface and can draw sections
representing ‘the probable stru¢ture to a considerable depth.
Such a section is illustrated in figure 2.

. Limestone;

Sandstone and
glomerate. 4

Shaly sandstone. Calcareous sandstone.

Massive and bedded igneous rock.

F1auRis 8.—Symbolg used in sections to represent different kinds of rock.

The. figare represents a landscape that is cut off sharply in -

the foreground on a vertical plane so as to show the under-
ground relations of the rocks. The kinds of rock are indicated
by appropriate patterns of lines, dots, and dashes. These

patterns admit of much variation, but those shown in figure 3
are used to represent the commoner kinds of rock.

The plateau shown at the left of figure 2 presents toward
the lower land an escarpment, or front, made up of sandstone,
which forms the cliffs, and shale, which forms the slopes. The
broad belt of lower land is traversed by several ridges, which,
as shown in the section, correspond to the outcrops of a folded
bed of sandstone that rises to the surface. The upturned
edges of this bed form the ridges, and the intermediate valleys
follow the outcrops of limestone and calcareous shale.

Where the edges of the beds appear at the surface their
thickness can be measured and the angles at which they dip
below the surface can be observed, and by means of these
observations their positions underground are inferred. The
direction of the intetsection of the surfuce of a dipping bed
. with a horizontal plane is called its strike. The inclination of

o« the bed to the: horizontal  plane, measured at right angles to

"the strike, is called ifs dip.

In many regions the beds are bent into troughs and arches,
such as are seen in figure 2. The arches are called anticlines
and the troughs synclines. As the materials that formed the
sandstone, shale, and limestone were deposited beneath the sea
in nearly flat layers the fact that the beds are now bent and
folded shows that ' forces have from time to time caused the
“earth’s crust to wrinkle along certain zomes. In places the

" beds are broken across and the parts have slipped past each
other. Such breaks are termed faults. Two kinds of faults
. are shown in ﬁgure 4

F16URE 4.—Ideal sec:ions of broken and bent stmtt: showing (a) normal
faults and (b) a& thrust or reverse fault.

At the right of figure 2 the section shows schists that are
traversed by igneous rocks. The schists are much contorted,
and the form or arrangement of their masses underground can
not be inferred. -~ Hence that part of the section shows only
~what is probable, not what is known by observation.

The section also shows three sets of formations, distinguished

by their underground' relations. The uppermost set, seen at
the left, is made up of beds of sandstone and shale, which lie
in a horizontal position. These beds were laid down under
water but are now high above the sea, forming a plateau, and
their change ‘of altitude shows that this part of the earth’s
surface has been uplifted. The beds of this set are coa-
formable—that is, they are parallel and show no break in
sedimentation.
. The next lower set of formations consists of beds that are
folded into arches and troughs. The beds were once contin-
uous, but the crests of the arches have been removed by erosion.
These beds, like those of the upper set, are conformable,

The horizontal beds of the plateau rest upon the upturned,
eroded edges of the beds of the middle set, as shown at the left
of the section. The beds of the upper set are evidently
younger than those of the middle set, which must have been
folded and eroded between the time of their deposition and
that of the deposition of the upper beds. The upper beds are
uncenformable to the middle beds, and the surface of contact
is an unconformity.

The lowest set of formations consists of crystalline schists
and igneous rocks. At some period of their history the schists
were folded or plicated by pressure and intruded by masses of
molten rock. The overlying beds of the middle set have not
- been traversed by these intrusive rocks nor have they been
" affected by the pressuré of the intrusion. It is evident that

;- considerable time elapsed between the formation of the schists

anid the beginning of ‘the deposition of the beds of the middle

' set, and during this time the schists were metamorphosed,

i disturbed by the intrusion of igneous masses, and deeply

‘eroded. The contact ‘between the middle and lowest sets is

¢ another unconformity ; it .marks a period of erosion between
" two periods of deposition, -

* The section and landscape in figure 2 are ideal, but they
illustrate actual relations. The sections on the structure-
section’ sheet are related to the maps in much the same way
.. that the section in thefigure is related to the landscape. The
' ptofile of the surface in each structure section corresponds to
" the actual slopes of the ground along the section line, and
the -depth to any mineral-producing or water-bearing bed
shown may be measured by using the scale given on the map.

Columnar section.~Many folios include a columnar section,
which contains brief descriptions of the sedimentary formations
" in the quadrangle. It shows the character of the rocks as well
as the thickness of ‘the formations and the order of their accu-
niulation, the oldest at'the bottom, the youngest at the top, It

" also indicates intervals of time that correspond to events of uplift

and degradation and’ constitute interruptions of deposition.
i THE TEXT OF.THE FOLIO.

"The text of the folio' states briefly the relation of the area
mapped to the general region in which it is situated; points
out the salient natural features of the geography of the area
and indicates their significance and their history; considers
the cities, towns, roads, railroads, and other human features;

~describes the geology and the geologic history; and shows the
character and the location of the valuable mineral deposits.
W. C. MENDENHALL,

December, 1934. Director.



DESCRIPTION OF THE MONTEVALLO AND
COLUMBIANA QUADRANGLES

INTRODUCTION
LOCATION AND EXTENT

As shown by the key map (fig. 1) the Montevallo and
Columbiana quadrangles are in the north-central part of Ala-
bama, mainly in Shelby, Bibb, and Chilton Counties. The
northwest corner of the Montevallo quadrangle includes a
small area of Jefferson County, and the eastern part of the
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FI6URE 1.—Index map of northeastern Alabama and portions of adjacent
tates

The location of the Montevallo and Columblana quadrangles, covered by Folio 226, is shown by
the darker ruling. Published folios describing other quadrangles, indicated by lighter ruling,
are the following: Nos. 2, Ringgold; 8, Chattanooga; 8, Sewanee; 19, Stevenson ; 20, Cleve-
land; 85, Gadsden ; 78, Rome; 175, Blrmingham ; 221, Bessemer-Vandiver

Columbiana quadrangle includes small areas of Coosa and

Talladega Counties. The quadrangles are bounded by paral-

lels 33° and 33°15 and meridians 86°30" and 87°. Kach

quadrangle covers one-sixteenth of a “square degree” and has
an area of 250 square miles.

GENERAL RELATIONS

Northern Alabama is in the southern part of the Appalach-
ian Highlands.? This physiographic division of the United
States extends from the Atlantic Plain on the east to the

FIGURE 2.—Map of the southern part of the Appalachian pro X
its physiographic divisions and its relation to the Coastal Plain

Interior Plains on the west and from Canada and Lake Erie
on the northeast into Alabama and Georgia on the southwest.
The boundaries of the Appalachian Highlands and of the
larger subdivisions are shown on the sketch map (fig. 2).
APPALACHIAN HIGHLANDS
SUBDIVISIONS

On the grounds of differences in topography, rocks, and
geologic structure the portion of the Appalachian Highlands

1 Surveyed in cooperation with the Geological Survey of Alabama. Text
submitted in August 1924,
2 Assoc. Am. Geographers Annals, vol. 6, pp. 19-98, 1917.

By Charles Butts?

south of New England is divisible into four parts called
provinces. These are, from southeast to northwest, the Pied-
mont province, the Blue Ridge province, the Valley and
Ridge province, and the Appalachian Plateaus. West of the
Appalachian Plateaus are the Interior Low Plateaus, which are
included in the Interior Plains by the Association of American
Geographers but which in the opinion of some, including
the writer, should be regarded as part of the Appalachian
Highlands.

The dividing line between the Piedmont province and the
Blue Ridge province is the eastern foot of the Blue Ridge and
the foot of the high but irregular eastern scarp of the moun-
tains that form the southern extension of the Blue Ridge in
western North Carolina and northern Georgia. The boundary
between the Blue Ridge province and the Valley and Ridge
province is the western base of the Blue Ridge of Virginia and
of the high mountains of eastern Tennessee. This boundary
continues into northwestern Georgia, to its intersection with
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 the indefi-
nite boundary between the Piedmont and Valley and Ridge
provinces runs southwestward through Sylacauga to the
Coastal Plain in Chilton County, Ala. The boundary between
the Valley and Ridge province and the Appalachian Plateaus
is, in Pennsylvania, the escarpment known as the Allegheny
Front or Allegheny Mountains; in southwestern Virginia and
through Tennessee, the Cumberland escarpment or Cumber-
land Mountain; and in Alabama, the eastern scarp of Lookout
Mountain and the eastern boundary of the Warrior coal field.
The western boundary of the Appalachian Plateaus through
Tennessee, lying midway between Knoxville and Nashville, is
a broken escarpment 800 to 1,000 feet high, separating the
Cumberland Plateau from the Highland Rim. This boundary
is extended northeastward through eastern Kentucky and
central Ohio to the vicinity of Cleveland, although it is not
sharply defined in those States.

PIEDMONT PROVINCE

The Piedmont province is a rolling upland 1,100 feet above
sea level at the foot of the Blue Ridge and 500 feet or less
along the “fall line.” Tts 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. A small area in the southeast
corner of the Columbiana quadrangle lies in the Piedmont
province.

BLUE RIDGE PROVINCE

The Blue Ridge province is narrow at its north end in
Pennsylvania but more than 60 miles wide in North Carolina.
It is a rugged region of hills and ridges and deep, narrow val-
leys. The altitude of the higher summits in Virginia is 3,000
to 5,719 feet above sea level, and in western North Carolina
Mount Mitchell, 6,711 feet high, is the highest point east of
Mississippi River. Throughout its extent this province stands
up conspicuously above the adjoining provinces, from each of
which it is separated by a steep, broken, rugged front from
1,000 to 3,000 feet high. The rocks of this province com-
rise closely folded quartzite, slate, schist, gneiss, granite, and
greenstone.

VALLEY AND RIDGE PROVINCE

GENERAL FEATURES

The Valley and Ridge province, in which the Montevallo
and Columbiana quadrangles are mainly situated, is a belt
50 to 80 miles wide, extending from Canada into Alabama,
which is on the whole lower than the Blue Ridge province on
the east and the Appalachian Plateaus on the west. Near Big
Stone Gap, Va., the crest of the Big Black Mountains is 3,000
feet above the valley on its northwest side, and in northern
Tennessee Holston Mountain, near the northwest front of the
Blue Ridge provinee, rises nearly 3,000 feet above the valley
on its southeast side.

In other places, as in the Birmingham district, the valley is
not so distinetly defined by high escarpments. Nevertheless
the altitude of the limestone and shale valleys that constitute
the larger part of the Valley and Ridge province in the

Birmingham district is considerably lower than that of the
adjacent provinces.

The rocks of this provinee are not crystalline, like those of
the Piedmont and Blue Ridge provinces, but are all sedimen-
tary. They include limest dolomite, congl sand-
stone, and shale, which have been greatly disturbed by folding
and faulting.

CAHABA RIDGES

The Valley and Ridge province in Alabama is divided
into the Cahaba Ridges, Birmingham Valley, and Coosa Val-
ley. Although in general a valley, this province contains
many high ridges extending parallel to its general direction, of
which Red Mountain is a good example. Most of these ridges
lie along the west side of the valley from Pennsylvania to
Alabama, In Alabama the ridge section includes all the val-
ley west of the east boundary of the Coosa coal field and west
of a line in continuation of that boundary southwest to Calera,
thence northwest to Maylene by way of Montevallo, thence
southwest through the middle of the southern part of the
Cahaba coal field. The north end of the ridge area 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 applied to this part of the Valley
and Ridge province in Alabama.

BIRMINGHAM VALLEY

The belt of relatively low land lying between Shades Moun-
tain on the southeast and Sand Mountain on the northwest
and extending the full length of the Cahaba coal field is com-
monly called Birmingham Valley. It includes Shades, Jones,
and Opossum Valleys, 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. The lower part of the Coosa Valley lies
in the Piedmont province.

APPALACHIAN PLATEAUS

The subdivision of the Appalachian Highlands known as the
Appalachian Plateaus is practically coextensive with the Appa-
lachian coal fields. Itis relatively high, ranging from 500 feet
above sea level 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 west-
ward, from about 2,000 feet above sea level on the east to
about 1,800 feet on the west, where it terminates in the steep
searp 800 to 1,000 feet high, descending to the Highland Rim
of middle Tennessee. As a whole this province may be
regarded as a series of plateaus extending from New York to
Alabama, which have been more or less separated into parts or,
in large areas, nearly obliterated by erosion. Because they
have been so much eroded they are called dissected plateaus.
The separated parts have received names, and one of them, the
Cumberland Plateau in Tennessee, is the part of the province
that most nearly embodies the conception of a plateau.

The rocks of the Appalachian Plateaus are mostly sandstone,
conglomerate, shale, and coal. In contrast with those of the
Valley and Ridge province the strata of the plateaus have
been but slightly disturbed.

TOPOGRAPHY OF THE QUADRANGLES
GENERAL FEATURES

The south half of the Montevallo quadrangle and nearly all
of the Columbiana quadrangle lie in the Coosa Valley; the
rest of the area lies in the Cahaba Ridges. A line drawn from
Calera to Montevallo, passing 1 mile south of Hardys, thence
north to Lacy, thence due southwest to Garnsey would approx-
imately mark the boundary between the two subdivisions.

The region is one of late mature topography. The streams
are approximately graded and reach all parts of the area, so
that no extensive undrained surface remains. The upland
surfaces probably mearly coincide with an ancient peneplain
below which the larger streams have intrenched their valleys
to a depth of about 200 feet. (See pl. 1.)



RELIEF

The altitude of the quadrangles ranges from 300 feet above
sea level on Cahaba River at the west line of the Montevallo
quadrangle and on Coosa River at the south line of the
Columbiana quadrangle to 950 feet above sea level on Colum-
biana Mountain, in the northeastern part of the Colum-
biana quadrangle, making the extreme relief about 650 feet.
Throughout nearly the whole of both quadrangles the relief
does not exceed 250 feet. In the northwest corner of the
Montevallo quadrangle Pine Mountain, the next mountain
west of Turner, 750 feet above sea level, rises 350 feet above
the valley at its east foot. In the northeast corner of the
Montevallo quadrangle Double Mountain and Locust Ridge
raise their crests about 300 feet above the low ground at their
base.

There are two distinet types of topographic features in the
quadrangles, which may be designated the linear and diffuse
types. The linear type is characterized by parallel ridges and
valleys having a northeast trend and the diffuse type by an
irregular arrangement of hills and valleys. The linear type
distinguishes the part of the quadrangles in the Cahaba
Ridges; the diffuse type prevails in the Coosa Valley.

The two types of topography are the result of differences in
the character and attitude of the strata. In the Cahaba Ridges
the rocks, generally inclined at high angles and striking north-
east, have determined the trend of the valleys and ridges; the
valleys follow the belts of limestone and shale, which are
easily eroded, and the ridges coincide with belts of more resis-
tant sandstone and conglomerate. Noteworthy examples of
such ridges occur in the northeast corner of the Montevallo
quadrangle and northwest corner of the Columbiana quad-
rangle, where they are formed by the vertical or highly inclined
basal sandstones of the Pottsville formation (“Coal measures”)
of the Coosa coal field. (See section B-B’ of the Columbiana
quadrangle and section C-C’ of the Montevallo quadrangle,
on structure-section sheets.) The broad limestone valleys are
nearly level, as shown in Plate 2.

The rocks of the southeastern part of the Cahaba coal field,
in the Montevallo quadrangle, are shale, sandstone, and con-
glomerate, which over large areas lie nearly flat. On account
of their flatness, their resistance to erosive forces has been
practically equal in all lateral directions, so that the arrange-
ment of the valleys and ridges is irregular. The ridges extend
in many 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.
The topography of Coosa Valley is characterized by low relief
and irregularly arranged ridges and spurs. Although the
rocks in the greater part of this area are steeply inclined and
intensely plicated, they are fairly uniform in hardness, and
the general result is much the same as it would be if the rocks
were flat.

DRAINAGE

About 30 square miles in the northeast corner and an equal
area in the southeast corner of the Montevallo quadrangle are
drained by tributaries of Coosa River; the remainder of the
quadrangle is drained by Cahaba River and its tributaries.
All of the Columbiana quadrangle is drained by Coosa River
and its tributaries.

The principal streams within the Cahaba River basin are
Cahaba River, Piney Woods Creek, Savage Creek, and Little
Cahaba River, which is formed by the junction of Shoal and
Mahan Creeks about 3 miles west of Brierfield.

The chief streams of the Coosa River basin within the quad-
rangles are Coosa River and Bulley, Beeswax, Spring, and
‘Waxahatchee Creeks. Wolf Creek, Camp Branch, Buxahat-
chee Creek, and Mill Creek are tributary to Waxahatchee
Creek.

Except the Coosa, which has long navigable reaches, sepa-
rated by rapids, none of the streams are of navigable size.
The dam of the Alabama Power Co. several miles south of the
Columbiana quadrangle has flooded The Narrows of the Coosa
and raised the level of the river considerably. Some of the
streams, including Shoal, Spring, and Mahan Creeks and
Little Cahaba River, occupy limestone valleys and are fed by
many large springs issuing from the rock. Most of the streams
are permanent and afford even in seasons of drought sufficient
water for stock, small powers, coal washing, and irrigation.
The grades are fairly uniform, though the streams have not
yet cut away all the hard-rock ledges from their beds and are
still characterized by reaches of quiet and comparatively deep
water alternating with stretches where the water riffles over
bedrock.

In a distance of 70 miles north of the mouth of Little
Cahaba River, Cahaba River falls 270 feet, or nearly 3.9 feet
to the mile. At two places it falls at the rate of 22.9 and 28.6
feet to the mile for a distance of 0.7 mile. Little Cahaba
River falls 270 feet in a distance of 28 miles above its mouth,
or about 9.5 feet to the mile. Mahan Creek falls at the rate
of about 14 feet to the mile. Waxahatchee Creek has a total
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fall in the 22.4 miles above its mouth of 6.8 feet to the mile.
The profiles of these streams represent the streams of the
quadrangles generally.

CULTURE

These quadrangles are moderately populated, and most of
the arable land is cleared and cultivated. The rougher parts,
as a large part of the Cahaba coal field and the area underlain
by slate in the southeastern part of the Columbiana quad-
rangle, are nearly in a state of nature, except that the best of
the timber has been cut. The region is served by branches
of the Southern Railway and the Louisville & Nashville Rail-
road, and little of it is more than 10 miles from a railroad
station. The main roads are in a fair to good condition, and
some of the more important are metaled. Both town and
country are well provided with schools and churches. The
principal towns are Montevallo, the county seat of Shelby
County, population 1,245 in 1930; Columbiana, population
1,180; and Calera, population 975. Aldrich, Straven, and
Marvel are the principal coal-mining towns. Siluria has
cotton factories, and Newala, Saginaw, Longview, and Var-
nons are the sites of the lime manufacturing of the region.

DESCRIPTIVE GEOLOGY
GENERAL FEATURES

The geology of this region has been described and has been
mapped, on a smaller scale than that used in this folio, by the
Alabama Geological Survey. In this as in other folios many
new formations and new members in old formations are
recognized and mapped, and a few different formation names
have been substituted for those of the Alabama Geological
Survey in order to avoid confusion or to bring the nomen-
clature into harmony with the prevailing usage.

General character of the rocks.—The rocks of the quad-
rangles are all sedimentary and range in age from pre-Cambrian
to Cretaceous, all the Paleozoic systems but the Silurian
and Devonian being well represented. The maximum thick-
ness of rocks cropping out is about 20,000 feet exclusive of the
overthrust masses of the Weisner formation and the under-
lying Wash Creek, Brewer, and Waxahatchee slates. In small
parts of the quadrangles the original horizontal attitude has
been fairly well preserved, but generally the strata have been
so much folded and faulted that the original attitude and to a
considerable extent the original relations have been destroyed.
There are local superficial deposits of clay, sand, and gravel of
Cretaceous age, of gravel of possible Tertiary age, and of allu-
vium of Recent age, but the last two are of little stratigraphic
importance. The columnar section in the back of this folio
shows the stratigraphic succession.

Proposed Qzarkian system of Ulrich.—Besides a shale and a
limestone of unknown age, described under “Stratigraphy,”
there are in these quadrangles a number of dolomite formations,
the stratigraphic position of which is of peculiar importance.
These formations, known, in ascending order, as Brierfield
dolomite, Ketona dolomite, Bibb dolomite, Copper Ridge dolo-
mite, and Chepultepec dolomite, are in part the basis of a
geologic system proposed by 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 distinct
system arose. Ulrich® describes the proposed system thus:

Under the term Ozarkian I include all the formations of the Appa-
lachian Valley that can be shown to be younger than (1) the top of
the Upper Cambrian Nolichucky shale in northeastern Tennessee and
(2) the top of the C shale in south Te north-
western 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 in support of
the adoption of this proposed system, in a paper now in prep-
aration by Mr. Ulrich, the United States Geological Survey will
continue to classify these formations as Cambrian or Ordovi-
cian. The present author, however, believes that the Ozarkian
system of Ulrich should be adopted here, for it is in the part of
Alabama described in this folio that it reaches its maximum
known thickness of about 5,500 feet.

The position of the proposed system in the general strati-
graphic succession, its relations to the Knox dolomite of earlier
Tennessee 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 Ala-
bama and United States Geological Surveys are exhibited in
the table on page 20.

STRATIGRAPHY
SHALE OF UNKNOWN AGE

In the northeast corner of the Columbiana quadrangle are
several small detached areas of red shale and soft yellow,
greenish, or grayish shale or rotten slate that have been thrust

h, E. O., Revision of the Paleozoic systems: Geol. Soc. America
Bull,, vol. 281-0680, 1911.
4Idem, p. 627.

into their present position from an original source lying appar-
ently 12 miles or more to the southeast. These rocks are
much older than the limestone that they overlie, and their
parent formations are supposed to underlie the limestone at a
great depth.

The red shale is pretty certainly of Rome age, but the age
of the yellow-green shale is uncertain. It is in contact with
different formations on different sides—on the west with a
heavy cherty formation supposed to be Copper Ridge dolo-
mite; on the north, in the southeast corner of the Vandiver
quadrangle, with Newala limestone; and on the east with the
Rome formation. There seems to be no possibility of deter-
mining its age from its stratigraphic relations, nor have any
fossils been found to reveal its age. Lithologically the shale
resembles shale of the Conasauga and Weisner formations and
the Waxahatchee, Brewer, and Wash Creek slates. In view
of the uncertainty as to the age and relations of these rocks it
is believed to be most expedient not to assign them to any
definite place in the geologic column.

LIMESTONE OF UNKNOWN AGE

In the northeastern part of the Columbiana quadrangle, in
secs. 3 and 4, T. 21 8, R. 1 E,, is a very thick deep-red soil
evidently derived from a limestone or dolomite. This is so
unlike the soils derived from the Newala limestone of the
region generally that it seems doubtful if the Newala underlies
that area. The soil is more like that derived from the Ketona
or the Brierfield dolomite in some places than like any other.
It seems as probable a supposition as any other, however, that
the limestone or dolomite under the area is a noncherty part
of the Copper Ridge dolomite, the cherty part of which makes
the ridge and knob bordering the area of deep-red soil on the
west. A reason for this supposition is the fact that the red
soil extends up on the east side of the ridge in the northern
part of sec. 4 along the highway. On account of the uncer-
tainty, however, the designation “limestone of unknown age”
is adopted.

PRE-CAMBRIAN OR PALEOZOIC ROCKS
GENERAL KFEATURES

Character and distribution.—The rocks herein tentatively
classified as pre-Cambrian or Paleozoic consist of a group of
slates and phyllite, divided, in ascending order, into the
‘Waxahatchee slate, the Brewer phyllite, and the Wash Creek
slate. They comprise the lower part of the Talladega slate of
early Alabama reports and appear to be equivalent in part to
the Ocoee group of Safford in Tennessee.

In the region covered by this folio these rocks occupy
an area extending from Columbiana Mountain, where their
breadth is about 2 miles, southwestward across the Columbiana
quadrangle. Just south of the latitude of Columbiana they
cover an area 6 miles wide, thence southward they widen
gradually to a line about 4 miles north of the south edge of the
quadrangle and then expand to a belt 15 miles wide extending
clear across the Columbiana quadrangle and into the southeast
corner of the Montevallo quadrangle.

In these quadrangles they have been thrust westward from
their original source into their present position, in which they
overlie rocks that are higher stratigraphically. In normal
position their lower part probably underlies at great depths
all the other stratified rocks of the region, apparently being
the first rocks deposited in the Appalachian Valley and resting
upon a floor of still more ancient crystalline rocks.

These rocks were originally clay shale or sandy shale, but
they have been metamorphosed to slate and phyllite by heat
and pressure that resulted from folding and faulting. They
include some limestone and several beds of conglomeratic sand-
stone or quartzite. Slaty cleavage, which is strongly developed,
prevailingly strikes northeast, dips steeply to the southeast,
and generally so obscures the original bedding that it can
be detected with difficulty and in places not at all. No cross-
bedding, ripple marks, or sun cracks have been observed.

The combined thickness of the formations appears to be at
least 10,000 feet. This estimate is based on observations in
the southwest corner of the Columbiana quadrangle, where the
true dip was determined in a cut of the Ocampo Railroad to
be 35° SE. In this locality the highest of these rocks lie along
the axis of the Columbiana syncline near Cobb Creek, at the
south edge of the quadrangle. From this locality northwest-
ward across the strike to the northwest edge of these rocks,
where the lowest beds are reached, is a distance of 4 miles.
The generally high dip indicated along this line by the dip
symbols is probably in large part the dip of the slaty
cleavage, but at an average east dip of 35° the entire thickness
within the limits taken is 12,000 feet. There is obviously a
possibility of duplication of beds, as a result of the minor folds
that would probably be produced in the course of their over-
thrusting through a distance of 15 miles. This thickness
agrees rather closely, however, with that of supposed equiva-
lent rocks in the Great Smoky Mountains of Tennessee.

The persistent purplish-gray phyllite (the Brewer phyllite)
near the middle of this slaty mass permits the division of the



mass into the three formations named. Lithologically, there
is little difference between the Waxahatchee and Wash Creek
siates. Iven the Brewer phyllite differs from the slates little
except in color, but it is the key to the structure and the strati-
graphic relations of the mass. The area underlain by these
rocks is one of low, rolling topography known as the Stump
Hills.  (See pl. 3.)

Age and correlation.—It is believed, as a result of fairly con-
tinuous tracing, that the lower part of the Talladega slate of
the Alabama Survey is the approximate equivalent of the
Ocoee group of Safford in Tennessee, the Waxahatchee slate
especially resembling the phase or division of that group which
was named by Keith Hiwassee slate, because of its excellent
display in the gorge of Hiwassee River, in the southwestern
part of the Murphy quadrangle, Tenn. Keith shows, in
several folios covering quadrangles in Tennessee, that in sec-
tions exposing a complete sequence of “Ocoee” and overlying
Lower Cambrian formations the Hiwassee slate underlies the
Cochrar: conglomerate, which in turn underlies the Nichols
slate. Now the Nichols slate has yielded Olenellus, regarded
as a diagnostic Lower Cambrian trilobite, so that its Lower
Cambrian age is established; hence the Hiwassee slate is either
Cambrian or pre-Cambrian. Keith believes that it is Cam-
brian, because of its general resemblance to the overlying
Cambrian slate and because of the lack of any structural dis-
cordance between the Hiwassee and Cochran that would indi-
cate an unconformity.

Another view is that these rocks are of late pre-Cambrian
age. This view is based upon their normal position, inferior
to known Cambrian rocks, and upon their greater degree of
metamorphism, in Alabama at least, than that of the known
Cambrian rocks. Up to 1922 no organic remains had been
found in unquestionable Talladega rocks. 1In that year the
writer found in the Sawyer limestone fossils of the Cryptozoon
type which in size, manner of growth, and internal structure
closely resemble Graysonia, from the Belt series of Montana,
described by Walcott. In view of these facts the writer is
inclined to regard at least part of these rocks as pre-Cambrian.
Because of the uncertainty regarding their age, however, the
three formations are herein classified as pre-Cambrian or
Paleozoic.

Another view definitely accepted by Prouty and favorably
entertained by Ulrich and White is that the Talladega rocks
are of Carboniferous age. This view is based mainly on the
occurrence of Lepidodendron and other Carboniferous fossil
plants in a black slate high in the Talladega in the vicinity of
Erin, Clay County. As it is now known, however, that beds
of Lower Devonian age occur high in the Talladega in the
vicinity of Jemison, Chilton County, the belief that more than
a small part of the Talladega is Carboniferous is untenable.
(For further discussion of the age of the Talladega see
“Structure,” p. 12.)

WAXAHATCHEE SLATE

Name.—The name Waxahatchee slate is here introduced for
the basal slate formation of these quadrangles. It is taken
from a creek, most of whose course lies upon the outcrop of the
formation in the Columbiana quadrangle.

Distribution.—The Waxahatchee slate occupies a wide area
southwest of Columbiana exténding to the latitude of Shelby,
where its area divides and one branch 2 miles wide passes
southwestward into the southeast corner of the Montevallo
quadrangle and the other swings southeastward and then east-
ward and continues into the main mass of the Talladega slate
east of the Columbiana quadrangle, in Coosa and Talladega
Counties. It is especially well displayed along Buxahatchee
Creek immediately west of Sawyer Cove, where there is a
nearly continuous exposure for a distance of 2 miles.

Characler—The Waxahatchee slate includes all the slate in
this area below the Brewer phyllite. Near the top are the
Sawyer limestone member and a stratum of sandstone, and
apparently near the middle on Coosa River another stratum of
sandstone. Thinner and less extensive layers of sandstone
occur at other places.

The main body of the formation is composed of grayish,
greenish, and bluish slate, which on weathering becomes soft
and light gray, yellowish, or pale pink. South of Ocampo in
the Montevallo quadrangle is a thinly fissile bluish slate that
has been prospected for roofing slate. (See pl. 4.) A typical
specimen is thus described by E. S. Larsen:?

Slate: Very fine textured rock with a slaty cleavage due to the paral-
lel arrangement of the minute shreds of sericite, chlorite, kaolinite, ete.
There are a very few small grains of quartz.

The formation contains much bluish, fine-grained slate
described by Larsen from 2 thin section as follows:

Quartz-sericite schist: Resembles specimen No. 1 but has not so well
developed a cleavage and has more small grains of quartz. Considerable
organic pigment.

In the middle of the mass is a persistent stratum having a
decidedly limy aspect on the weathered outerop. This bed was
noted at a number of places, beginning 1} miles south of Shelby

@ Personal communication.

Montevallo-Columbiana.

would be at least 10,000 feet.
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and. extending to a point 1} miles northwest of Shelby and
thence southwest to Watson Creek, its outcrop paralleling that
of the Brewer phyllite. A specimen of this bed, including a
small pocket of calcareous material that effervesces freely when
treated with acid, is thus described by Larsen:

Sericitic quartzite: Over one-half of this specimen consists of minute
grains of quartz with a few of feldspar, embedded in a matrix of shreds of
sericite, kaolinite, chlorite, etc. 1t differs from No.1in that it contains
more grains of quartz and was apparently derived from a sandy shale.

The sandstones near the middle and top of the formation are
very massively bedded and quartzitic. They are in places
finely conglomeratic, most of the quartz pebbles being one-
eighth of an inch or less in diameter. The beds have been
greatly fractured and recemented with silica and as a result are
shot through with thin veins which make a network on the
surface. None of the beds appear to be more than 100 feet
thick. Between the Sawyer limestone member and the Brewer
phyllite is a soft, lumpy clay rock of brownish, greenish, or
pinkish tint banded with thin yellowish, pinkish, or grayish
laminae. This rock is prominently developed and displayed
in the area between Sawyer Cove and the outcrop of the
Brewer phyllite on the south.

Thickness.—As the Waxahatchee occupies about one-half of
the outcrop of the three slate formations it is assumed to be
about 5,000 feet thick. Where continuously exposed along
Buxahatchee Creek for a distance of 2 miles directly across
the strike, the dip apparently of both bedding and cleavage is
60°-80° E. The bedding is indicated by the presence at two
points of sandstone layers 1 to 2 feet thick, which are parallel
with well-developed planes of division that may be all bed-
ding or partly cleavage planes. In view of the probable thick-
ness of 5,000 feet for the Waxahatchee, it is evident that there
is repetition of strata here by close folds, whether one or
several it seems impossible to determine, else the thickness

Sawyer limestone member.—The Sawyer limestone member
of the Waxahatchee slate was named from Sawyer Cove, in the
southern part of the Columbiana quadrangle. It is a stratum
of varied character. In places, as in the northern part of sec.
8,T.24 N, R. 14 E, and at the junction of Camp Branch
and Waxahatchee Creek 2 miles southwest of Shelby, the
exposed parts are variegated pink, red, gray, and yellowish
and veined with white calcite. The variegated rock is very
fine grained, takes a high polish, and is an ornamental marble.
Layers of black limestone occur in places. On the north side
of Sawyer Cove the rock is a thick-bedded, highly siliceous
gray limestone, weathering to a brown rock that looks like a
sandstone. At this point it is also conglomeratic in part,
some layers being filled with well-rounded quartz pebbles
three-twentieths of an inch or less in diameter.

It is well displayed, having the characters just described, on
the low knob north of Sawyer Cove in the southeast corner of
sec. 13, T. 24 N., R. 14 E,, also along Waxahatchee Creek
and on the knoll where the creek leaves the cove in the
NW. } sec. 19, T. 24 N, R. 15 E.  The pure limestone facies
is best displayed on Buxahatchee Creek along the west side of
Sawyer Cove, in the road and on the bluff just south of the
southwest corner of the cove, and in the cove 3 miles west-~
southwest of Shelby, where it contains the fossils of Cryp-
tozoon type mentioned above. In these places it is thick
bedded, very fine grained, gray or in some layers mottled with
pale pink and in some solid pink or pale red. The bed shows
in the bluff just south of Brewer School on Crawford Branch,
on Aiken Run; and on the highway 1} miles to the east. A
dark limestone, of which only a thin bed was seen, crossing
Watson Creek in the SE. § sec. 18, T. 24 N,, R. 14 E., may
be the Sawyer limestone, but it seems too close to the Brewer
phyllite above to be the Sawyer. The limestone is also
well exposed on Waxahatchee Creek 2 miles southwest of
Shelby, in the SW. 1 sec. 22, T. 22 8,, R. 1 W, and a short
distance south of Buxahatchee Creek on the Evans property,
in the NW. 1 NE. 4 sec. 8, T. 24 N, R. 14 E. At these
places its variegated character is well developed. The marble
from this limestone is described in the section on economic
geology.

Associated with the limestone in secs. 10 and 15, T. 24 N,
R. 14 E., and for 2 miles or more southeast of Brewer School
are highly ferruginous layers that have attracted some atten-
tion and have been prospected as a possible iron ore. Much
of this material is scattered on the surface along the outerop
southeast of Brewer School. It is dark brown and rather
heavy, and the pieces have oblique pitting on the surface,
which gives them a highly characteristic appearance. The
pits are probably due to solution of the more calcareous parts
of the rock. None of the rock seems rich enough in iron to
be considered an available ore under present conditions. It
has been regarded in the region as equivalent to the gray ore
of the Talladega region, but that is an error.

The Sawyer limestone appears to be very uneven in thick-
ness. On the south side of Sawyer Cove at least 100 feet
crops out, and the fact that it has had such an influence on the
topography here, the existence of the cove probably being due

to its presence, indicates a greater thickness here than else-
where. Limestone of the same character as the Sawyer occurs
in the Hiwassee slate of Tennessee.

BREWER PHYLLITE

Name.—~Overlying the Waxahatchee slate is a persistent
stratum of purplish-gray phyllite, which, being everywhere in
these quadrangles certainly identifiable, proved to be the key
to the structure of the slate mass and served also to connect
the partly detached overthrust area of slates south of Colum-
biana, in the Columbiana quadrangle, with the main body of
Talladega rocks farther east. The name Brewer phyllite has
been adopted for this formation because its outcrop passes near
Brewer School, 6 miles south of Shelby. Purplish crumpled
and banded slate in the road at the schoolhouse and immedi-
ately north of it is not regarded as belonging to the Brewer
phyllite, the main body of which, strongly and characteristi-
cally purple, passes a quarter of a mile west of the schoolhouse.
The Brewer was originally treated as a member of the Talla-
dega slate but is here raised to the rank of a formation.

Distribution.—As shown by the map the Brewer phyllite
crops out in a sinuous belt extending across the southern third
of the Columbiana quadrangle, trending northward around the
southward-pitching synclines and southward around the south-
ward-pitching anticlines. L

Character.—Lithologically the Brewer phyllite is like the
main body of the great slate mass to which it belongs except
for its color, which is probably due to a small quantity of iron
oxide. It is fissile and finely banded and has a silky sheen or
luster. A thin section is thus described by Larsen:

Quartz sericite schist. A well-banded schist, mainly sericite, chlorite,
quartz, and probably kaolinite. Much clouded by black opaque specks,
which are probably of organic origin but possibly some are magnetite.
Very little hematite.

Another specimen is described as containing mainly sericite
with the shreds oriented normal to the banding, also some
small grains of quartz, and showing in alternate bands a con-
centration of the organic pigment.

Here and there green phyllite apparently replaces a part of
the purple, particularly on the east side of the quadrangle, and
this change may account for the apparent thinning of the
purple rock in that direction. In other places, as near Sawyer
Cove, there is close to the bottom of the formation a highly
ferruginous portion or a lean iron ore much coarser grained
than the main body. In the vicinity of Brewer School and
eastward to the east side of the quadrangle the phyllite is
crumpled; in places strongly so.

Thickness—The thickness of the Brewer phyllite ranges
from 500 feet on the west side of its area to 200 feet on the
east edge of the Columbiana quadrangle.

WASH CREEK SLATE

Name.~The name Wash Creek slate is here introduced for
the great body of slate overlying the Brewer phyllite in these
quadrangles. The name is taken from Wash Creek, south of
Sawyer Cove, in the Columbiana quadrangle.

Distribution.—The Wash Creek slate crops out across the
southern part of the Columbiana quadrangle and extends
about 1 mile into the Montevallo quadrangle. It extends
north along the Columbiana syncline to a point 6 miles north
of the south line of the quadrangle. Rocks that underlie the
Weisner formation in Columbiana Mountain should possibly
be assigned to this formation.

Character—The Wash Creek slate is very much like the
Waxahatchee slate. A considerable thickness at the bottom,
lying between the Brewer phyllite and the ferruginous sand-
stone member described below and extending for some dis-
tance above that member, is rather more sandy than most of
the slates of the region. It is extensively exposed, probably
owing to its greater resistance to disintegration, and has the
appearance of thin-bedded sandstone. It is probable that this
division is sufficiently distinct to be generally recognizable.
A thin section of a specimen collected 2 miles south of Sawyer
Cove is thus described by Larsen:

Quartzsericite schist: Rather abundant grains of quartz about 0.1

illi across, el in the direction of the banding (augent), are
embedded in a matrix of fine shreds of sericite. Clouded by submicro-

scopic dust, probably of organic origin. Derived from a fine-textured
impure sandstone or siliceous shale.

Above this sandy part finely fissile greenish to gray slate
prevails, generally crumpled in the southeastern part of the
Columbiana quadrangle. (See pl. 5.) Most of the higher
rocks of the formation in this quadrangle are of this character.
At or near the top of the Wash Creek is a thick stratum of
conglomeratic quartzite, which may belong to the Weisner
formation. Not far below this quartzite is a considerable
thickness of black slate that has been mistaken for an indi-
cation of coal. The Wash Creek slate generally, especially in
the area extending for 1} miles north of the south line of the
Columbiana quadrangle, contains many quartz veins, some of
which must reach a thickness of 2 feet, to judge from the size
of the quartz boulders that thickly strew the ground in many



places. It is probable that these veins carry small quantities
of gold, for the sands along the streams contain a little gold
dust.

Thickness.—1The formation makes up about half of the great
mass of slates in these quadrangles. It is probably at least
5,000 feet thick and may be thicker, as its top has not certainly
been identified.

Ferruginous sandstone member.—About 1,000 feet above the
Brewer phyllite is a persistent stratum of fine-grained sand-
stone with a little sandy slate, which includes layers of the
same materials rather highly impregnated with hematite and
constituting a lean ore. The member is well exposed in the
bed of Wash Creek 14 miles south of Sawyer Cove and on the
ridge half a mile west of the creek.

Section of ferruginous sandstone member of Wash Creek slate ewposed on
Ocampo Railroad in the NW. } sec. 3, 1. 2 N., R. 14 E.
Feet
100
3

Sandstone, heavy bedded, fine grained, green
Sandstone, highly ferruginous; lean ore ._._.

Sandstone, heavy bedded, fine grained, green _ 20

Sandstone, highly ferruginous; lean ore .. 54

Sandstone, heavy bedded, fine grained, gre =
1

This member is persistent and can be traced by the frag-
ments of lean ore almost continuously across the Columbiana
quadrangle and into the Montevallo quadrangle. In places the
ore does not show, either because locally it was not deposited
or because it has been displaced by faults. In these places the
tracing is less certain and the outcrop is mapped by a broken
band. The thickness of the ferruginous sandstone member is
100 to 129 feet. A specimen of the ore from a prospect pit in
the SW. } sec. 16, T. 24 N,, R. 14 E., is thus described by
Larsen, who examined a thin section:

Sandy hematite: The section consists of about half and half by volume
of fragments of quartz and chlorite aggregates with some feldspar in a
matrix of nearly opaque reddish-brown hematite.

This description will answer for all the lean ore of the slates
of the region.

In sec. 16 the sandst has been prosp d for ore and is
said to contain as high as 27 per cent of metallic iron.

The outerop of this ferruginous member parallels rather
closely that of the Brewer phyllite across the southern part of
the Columbiana quadrangle. The bed was not observed east
of the road leading south from Watson Ford on Waxahatchee
Creek. The member is especially well developed in the south-
western part of sec. 16, T. 24 N, R. 14 E,, in the adjoining
parts of secs. 20 and 21, and along the strip from the northern
part of sec. 32 to the SE. 1 sec. 36.

CAMBRIAN SYSTEM

The rocks of unquestioned Cambrian age in these quad-
rangles include, in ascending order, the Weisner formation, the
Shady limestone, the Rome (“Montevallo”) formation, and the
Conasauga (“Coosa”) limestone. Lower, Middle, and Upper
Cambrian time are all represented in these formations.

WEISNER FORMATION

Name—The name Weisner quartzite was introduced in
1890, from Weisner Mountain, in Cherokee County, Ala., and
has since been used by the Alabama Geological Survey in a
number of publications.

Distribution.—There are two areas of Weisner rocks in the
northeast corner of the Columbiana quadrangle, of which the
larger is the horseshoe-shaped area of Columbiana Mountain.
Within the sides of Columbiana Mountain is a second and
smaller roughly triangular area. As more fully described in
the section on structure (p. 12), the smaller area is an
overthrust mass of Weisner rock lying on Conasauga lime-
stone. The main area on Columbiana Mountain is apparently
in unconformable relations to- the Waxahatchee slate below
and conformably underlies the Shady limestone and other
rocks above. It belongs to the main and supposedly original
overthrust mass mentioned on page 12.

Character—The Weisner formation is composed of shale or
slate inclosing five or more quartzite members, 3 to 100 feet
thick. A section of the formation, compiled from the expo-
sures on Beeswax Creek above Leeper’s mill, half a mile north-
west of Kingdon Church, and on the Mardis Ferry road on
the east slope of Columbiana Mountain, is given below:

Section of Weisner ion in C
Feet
12. Quartzite .. I o 10
11. Shale or slate, stiff, bluish, siliceous (and calcare-

ous?); ore at base... 180
10. Quartzite B 5
9. Shale or slate, stiff, bluish, calcareous and siliceous;
layers of sericitic quartzite; ore at bottom on
C i M i - 618
« 8 Quartzite, thin bedded (shows at Leeper'smill)______. 75
7. Quartzite, thick bedded, conglomeratic (shows at
Leeper's mill)..._.____... ]
6. Shale or slate, mainly greenish _ 85
5. Ore and shale. 11
4. Shale or slate with few thin quartzitic layers. 300
3. Quartzit ) 3
2. Not exposed, & little slate or shaly sandstone a
1. Quartzi ic (crest of

4

The part of the section on Beeswax Creek (Nos. 7 to 12)
was measured by the writer; the part on the Mardis Ferry
road was also measured in part by the writer, but some gaps
were filled in from the section by P. S. Smith.¢

Probably there are beds above the highest quartzite (No. 12)
that should be included in this formation, but they are not
exposed and probably do not exceed 100 feet in thickness.
The lowest quartzite bed, assumed to be the base of the
Weisner, is underlain by a great thickness of slate exposed
along the road between Columbiana and Columbiana Moun-
tain and weathered to a soft yellowish or yellowish-green shale.
This slate is assumed to be the upper part of the Wash Creek
slate, upon which the Weisner may normally rest. It is
possible, however, that this slate is the Waxahatchee slate,
upon which the Weisner was deposited unconformably.

The thin-layered rocks of the Weisner which include the
quartzite beds are probably more properly classed as shale than
as slate, although they cannot be distinguished in their weath-
ered state from the underlying Wash Creek slate. When fresh
they are bluish gray, but they weather to pale pinkish, yellowish
gray, or yellowish green. They contain a considerable propor-
tion of thin layers, which are shown in thin sections to be
sericitic quartzite. This rock is thus described by Larsen, who
examined a thin section from a specimen collected just above
Leeper’s mill on Beeswax Creek, half a mile northwest of
Kingdon Church:

Sericitic quartzite: Some bands consist largely of small grains of quartz
with gome feldspar, etc., in & matrix of sericite. Some bands are mainly
sericite, chlorite, kaolinite, etc. Evidently derived from a thin-bedded
fine-grained sandstone with some shale. The metamorphism is not intense.

The outward aspect of this shale or slate suggests that the
differences found in it are due to a greater or less proportion of
quartz grains,

The quartzite beds of the formation are hard, gray, medium
thick bedded, and conglomeratic. The pebbles are neither
abundant nor large as a rule, though some layers are fairly
well filled with pebbles, a few of which may be as big as peas.

Ore beds that occur in the formation probably represent the
gray ores of the Talladega region. A number of these beds
have been definitely located in the section, and the occurrence
of others of probably small extent is indicated by float ore
present for short distances along the strike of the rocks at
several horizons. The ore is a sandy hematite, part of which
may carry from 40 to 54 per cent of metallic iron. It occurs
as layers, some of them 3} feet thick, alternating with layers
of shale as shown by the following section, which is one of the
best seen in the formation.

Section of ore bed in a pit on Columbiana Mountain in the western part
of sec. 8, 1. 21 8., R. 1 E., one-sixth of a mile southeast of Nelson station

12, Shale (o slate).____.__
11. Shale, ferruginous, lean ore, worthless _
10. Ore, probably low grade, worthless.__
Shale, ferrugi

Ore, low grade, probubly worthless.
Shale, more or less ferruginous --
Ore, low grade, probably worthless 7
fair grade 5

4

6

Ore,
Shale, ferrugino 2
Ore, y high grade 3
Shale? ... 10
Quartzite, conglomeratic, supposed to be beds 7 and

8 of the section in the preceding column.

PR RARI®RD

The ore beds appear to be generally rather closely associated
with the quartzite beds. Specimens of the ore are thus
described by Larsen :

Sandy hematite: Rather abundant grains of quartz and some of feldspar,
chloritic material, zircon, étc.; in a reddish-brown, nearly opaque matrix of
hematite. Quartz grains show strain.

Sandy hematite Similar to that just described but composed over half
by voluwe of grains of quartz as much as 0.5 millimeter in diameter. The
grains are rounded and show strain.

Thickness—The thickness of the Weisner formation in this
region, allowing 100 feet for the unexposed rocks at the top,
as mentioned above, is in round numbers 1,700 feet. As
the dip is.regular and the sequence apparently undisturbed
this determination seems reliable.

Age and correlation.—No fossils have been found by the
writer in the Weisner rocks of Alabama or reported by others,
and fossils are exceedingly rare in the rocks of this age in
the southern Appalachian region. Species of Hyolithes and
Olenellus have been found, however, at two localities in Ten-
nessee in the upper part of the corresponding Cambrian quartz-
ites (Chilhowee group of Safford) and Olenellus and several
species of Lower Cambrian brachiopods have been obtained
by S. W. McCallie from Weisner rocks in Bartow County, Ga.
On this evidence the age of the Weisner is regarded as Lower
Cambrian. The fossils from Bartow County, Ga., were iden-
tified by Walcott 7 as follows:

Obolella ef. O. atlantica Walcott.
Obolella cf. O. crassa (Hall).
Archaeocyathus?

Stenotheca of. §. rugosa (Hall):
Olenellus thompsoni (Hall).

“The gray iron ores of Talladega County, Ala.: U. 8. Geol. Survey Bull.
315, pp. 161-184, 1907.

*Walcott, C. D., Cambrian Brachiopoda: U. 8. Geol. Survey Mon. 51,
pt. 1, p. 211, 1912, -

SHADY LIMESTONE

Name—The name Shady was introduced by Keith® from
Shady, Johnson County, Tenn., for a limestone between the
Erwin quartzite and the Watauga shale. The name “Beaver”
was also earlier applied by Hayes to this limestone, through a
mistaken identification of it with the younger limestone of
Beaver Ridge, northwest of Knoxville, Tenn. The name
“Aldrich (Beaver)” has been used by the Alabama Geological
Survey, from Aldrich, in the Montevallo quadrangle, but as
the limestone at Aldrich is of Conasauga age, the name Aldrich
is inapplicable to the limestone here called Shady.

Distribution.—The Shady limestone is best displayed in the
bed of Beeswax Creek just east of the gap through the Weisner
quartzite ridge half a mile east of Nelson. It was seen also in
the SE. 1 SE. 4 sec. 20, T. 21 8., R. 1 E., where it shows for
several hundred feet in the bed of Beeswax Creek, and in the
SE. 1 NW. 1 sec. 21, where one or two exposures about a foot
square were seen. The low ground and the character of the
soil indicate that limestone underlies an area bordering the
inner foot of Columbiana Mountain.

Character.—So far as seen the Shady limestone is in part
thick bedded, coarse grained, and pale yellowish gray to nearly
white and in part fine grained and bluish gray. The coarse-
grained rock is a fair grade of marble. In the SW. % sec. 17,
T. 218, R. 1 E, barytes is scattered over a small area on the
outcrop of the limestone, and in the northern part of sec. 21 a
good deal of yellowish or black waxy chert occurs near the
contact of the limestone and the overlying Rome formation.

Thickness,—The thickness of the limestone can not be
determined exactly because neither of its limits has been
definitely ascertained, but the width of its outerop seems to be
about 1,000 feet, and the dip to be about 30°, which is also
that of the rocks above and below, and this would make the
thickness 500 feet.

Age and correlation. — At its type locality in Johnson
County, Tenn., the Shady limestone is between the Chilhowee
group below and the Watauga shale above. The Chilhowee
corresponds in age to the Weisner formation, which underlies
the limestone in the area here described. Above this limestone
in Columbiana Mountain is a formation of the same character
as the Watauga of Tennessee. The limestone is therefore
proved by its stratigraphic relations to be the same as the
Shady. The Shady is also correlated with the Tomstown
limestone of Pennsylvania and Maryland. Fossils found by
Keith in the base of the Shady in Tennessee were identified by
‘Walcott as of Lower Cambrian age. No fossils were found in
the limestone in this area.

ROME (““MONTEVALLO") FORMATION

Name and limits.—The name Rome formation, from Rome,
Ga., was introduced by Hayes in 1890. At about the same
time the name “Choccolocco or Montevallo shales” was intro-
duced by Smith for rocks in central Alabama now known to be
equivalent to the Rome. The equivalency of the Rome and
Montevallo was not, however, satisfactorily established until
1908. In the meantime the name Rome had been given wide
currency by use in eleven folios of the Geologic Atlas, and it
seems best to retain that name, although the name Montevallo
has slight priority of publication.

Except in the Columbiana Mountain area, 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 where, as in the Columbiana Moun-
tain area it is underlain by the Shady (“Beaver”) limestone.
The top of the Rome is fixed at the upper limit of red shale
and of the peculiar hard, rusty-weathering calcareous sand-
stone or siliceous limestone characteristic of the Rome. This
is a definite and easily recognized lithologic boundary. Above
it is everywhere the olive-green shale or blue oolitic limestone
of the Conasauga or equivalent formations.

Distribution—The Rome formation crops out in a band
half a mile wide that lies along the southeast edge of the
Cahaba coal field in Opossum Valley north of Maylene.
There is an isolated, apparently anticlinal area 2 miles north-
east of Montevallo, and a large, very closely plicated, and
apparently anticlinal area north of Montevallo, from which a
belt three-quarters of a mile wide extends southwestward to the
edge of the quadrangle. The sandstone at the top of the for-
mation here makes several knobs or low ridges, the most con-
spicuous of which is that lying mainly in the NE. } sec. 21,
T.218,R.1E.

The best exhibitions of the Rome are to be seen along the
highway from Montevallo to Maylene, between Montevallo
and Aldrich, west of Wilton, and on Sixmile Creek a few miles
west of the Montevallo quadrangle. The formation is also
present in the Columbiana quadrangle in the overthrust mass
of Columbiana Mountain and in a few small detached areas in
the northeast corner of the quadrangle. It crops out in a
curving belt one-third of a mile or more wide on the inner
side of the curve of Columbiana Mountain.

“U. S. Geol. Survey Geol. Atlas, Crauberry folio (No. 90), p. 5, 1903,



Thickness,—The thickness of the Rome in the Columbiana
Mountain area seems to be 300 feet, but owing to the fact that
elsewhere in the quadrangles the bottom of the Rome is not
exposed, the formation being in faulted contact with higher
formations, and owing also to its crumpled condition, no reli-
able determination of its thickness seems possible. Its exposed
part can hardly be less than 1,000 feet thick.

Age and correlation.—Small collections of fossils have been
obtained from the Rome in the Bessemer quadrangle, from
which the following forms have been identified by C. D. Wal-
cott except the Olenellus, which was identified by the writer.

Mieromitra (Paterina) major Obolus smithi Walcott.

Walcott. ‘Wimanella shelbyensis Walcott.
Micomitra (Paterina) williardi Olenellus thompgoni Hall.

‘Walcott. Paedumias transitans Walcott.
Micromilm (Iphidella) pannula ‘Wanneria halli?

‘White.

The fossils of this list were obtained from two localities, one
a quarter of a mile north 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 thompsond is abundant.  Micromitra (Paterina) wil-
lardi, Obolus smithi, and Wimanella shelbyensis are known
only from the Rome of Cahaba Valley. Micromitra (Iphidella)
pannula is recorded by Walcott from Lower, Middle, and
Upper Cambrian rocks, but the greater number of occurrences
are Middle Cambrian. The Paedumias and Wanneria are in
some regions, as York County, Pa., associated with Olenellus,
which is accepted as a Lower Cambrian genus. The paleonto-
logic evidence, as generally interpreted, indicates the Lower
Cambrian age of most of the Rome of this region. Ulrich,
however, regards all or most of the Rome as Middle Cambrian.

CONASAUGA (‘‘COOSA") 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 Jan-
uary, 1891, for the same rocks. For the reasons stated for
adopting the name of the Rome formation, the name Conasauga
is used in this folio rather than Coosa.

The boundary between the Rome and Conasauga is placed
at the upper ljmit of red shale and sandstone and characteristic
associated calcareous sandstone of the Rome and at the horizon
of the introduction of limestone of Conasauga type. At Rome,
Ga., this boundary is very definite, the Rome sediments being
immediately succeeded by 150 feet of limestone, largely oolitic
and fairly fossiliferous. Near Montevallo, however, the lowest
limestone of Conasauga type is only a few feet thick close
above beds of distinctly red shale and 200 feet above a bed of
yellow-weathering clay shale containing Olenellus thompsoni.
This basal Conasauga limestone is overlain by about 200 feet
of sandy and clay shale, and this is succeeded by the main
body of Conasauga limestone.

The Conasauga limestone at Aldrich was interpreted by the
Alabama Geological Survey as underlying the “Montevallo
shale” normally and therefore in the position of the Shady
limestone, which was called “Beaver limestone” by Hayes.
(See description of Shady limestone.) The Conasauga at
Aldrich was accordingly named “Aldrich limestone” and in
Alabama Survey reports is designated “ Aldrich (Beaver) lime-
stone.”  Although the Conasauga is indeed overlain by Rome
shale near Aldrich, its position is due to the fact that it is in a
closely folded syncline overturned to the west, so that the beds
dip east at the low angle of about 25° or 80°. That it is really
Conasauga is demonstrated by continuous tracing north to
Dogwood, where it is in its normal relations between the Brier-
tield dolomite and the Rome formation. It is also proved to
be Conasauga by its fossils, which are the same species as those
collected from the limestone just west of Montevallo, especially
from bed 4 of the section below. The new species of Dory-
pyge and other trilobites were also obtained from the limestone
at Aldrich.

Distribution.—The Conasauga has a comparatively narrow
band of outcrop extending from a point near the southwest
corner of the Montevallo quadrangle northeastward, passing
Jjust west of Montevallo, and 2 miles northeast of that town
being divided into two bands by an anticlinal area of the
Rome formation. These bands reunite 2 miles farther north-
east and possibly underlie a rather wide area in the flat, deeply
soil-covered valley north of the anticlinal area. West of the
fault at this locality is a narrow strip of Conasauga extending
to the vicinity of Dogwood and thence in & narrow band to
Shoal Creek 2 miles south of Aldrich. At Dogwood and
farther north the Conasauga is absent, the Rome formation so
far as known, being succeeded either by the Brierfield dolo-
mite, as at Dogwood, or by the Ketona dolowmite, as north of
Maylene in Cahaba Valley. The best exposure of the Cona-
sauga in this region is on the Birmingham road, beginning at
the foot of the hill 1 mile northeast of Montevallo and extend-
ing 3 miles northeastward. The limestone is particularly well
exposed, and the presence of the interbedded strata of yellow-

Montevallo-Columblana

5

green flaky shale is clearly apparent, although the shale does
not crop out conspicuously.

Characler.—In these areas the Conasauga is composed of
limestone and shale. The following section will give a fair
idea of its general character in the Montevallo quadrangle:

Section along Aldrich road immediately west of Montevallo

Feet
Brierfleld dolomite:
28, Dolomi

, typical Bri

22. Not exposed

Conasauga limestone:
21. Limestone, blue, thin elay bands; trilobites.
20. Not exposed
19. Limestone -
18. Shale, soft umy, weathers yellow; trilobites

25
17. Limestone - S - 15
16, Not exposed along road. Estimated 100 feet of
limestone about in middle of this space exposed
in field 800 feet northeast of road Limestone
dark blue, fine to coarse grained, some oolitic;
trilobites, Dorypyge aldrichensis . ............_. 200
15. L 10
14. Not exposed .__..._. . 20
18. Shale, soft clay, weathermg yellow, tnlobltes
- .85
12. Not exposed - . 225k
11 Shale, sandy, micaceous, greenish (mudrock?, 120
10. Shale, green - 5
9. Sandstone, ferrugino
b
8. Shale or sandy mudnuuk 2
7. Shale or mudrock, randy, green 25

6. Limestone, dark blue, fine graine
grained; trilobites_

Total Conasauga .
(Or, including the 55 feet not exposed at top,
943 feet.)
Rome formation:
5. Shale; weathers yellow; three bands of red shale
about 5 feet thick about 80 feet apart, thin

layers of friable micaceous sandstone. )
4. Shale, like No. 5, but no red shale. 60
8. Not exposed; some reddish soil... 100
2. Shale, clay, soft; weathors yellow; Olenelius
, oboloid i o dox
1. Not exposed; débris of red sandstone and green
shale weathering yellow -._._..._______..._.___ 165

Shale, red and greenish, weathering yellow, and
sandstone, wore or less calcareons; several hun-
dred feet.

The intermixture of shale and limestone beds is character-
istic of the Conasauga. In the Montevallo quadrangle the two
seem to be about equal components of the formation. In other
areas either the one or the other may compose nearly all of the
mass. The section along the Birmingham road north of
Montevallo gives a good exhibition of the alternation of shale
and limestone. 1In that section the limestone is medium thick
bedded, medium grained, and blue. Many of the beds have
thin argillaceous layers from which the calcium carbonate is
leached on weathering, leaving the clay as a narrow gray band
parallel to the bedding and giving the weathered edges of the
beds a characteristic ribboned appearance. The formation
includes, perhaps only locally, considerable dolomite or rock
of dolomitic appearance, as on the Birmingham road just south-
west of the crossing of Shoal Creek, where it is apparently 100
feet thick, and in the overturned syncline on Davis Creek for
about a quarter of a mile southeast of the railroad bridge just
north of Aldrich. Much of the limestone is oolitic or perhaps
pisolitic, some of the grains being a quarter of an inch or more
in diameter. In the 150 feet of Conasauga at Rome, Ga.,
immediately overlying the Rome formation, oolite is common,
also clay bands giving the ribboned surface of weathered layers.
The rock on Beeswax Creek in the Columbiana quadrangle is,
so far as seen, a thick-bedded blue limestone without shale
beds. Some large masses of chert in this area near the contact
with the Rome appear to be derived from the Conasauga, and,
if they are, it is an unusual feature of the formation.

The shale is either sandy and micaceous, like Nos. 7, 8, and
11 of the Montevallo section, or, more generally, a clayey rock
that is rather fissile and weathers down to thin yellow flakes.

No analyses of the limestone in this region have been made,
but samples from the vicinity of Wheeling, in the Bessemer
quadrangle, were composed of 89 per cent of calcium carbonate,
8 per cent of magnesium carbonate, 1.2 per cent of silica, and
small quantities of iron oxide, alumina, and sulphur dioxide.
Although much of the limestone in this region is undoubtedly
higher in aluminous and siliceous impurities, there is probably
rock as pure as that shown by these analyses.

Thickness—As calculated from the dip and the width of
outcrop the Conasauga just west of Montevallo is about 900
feet thick. It gradually thins northwestward toward the area
in which it is absent. In the Columbiana Mountain area the
thickness exposed is about 1,000 feet, and the whole thickness
of the formation is probably at least 1,500 feet.

Age—The Conasauga of these quadrangles is fossiliferous
from bottom to top. Collections have been obtained from good
exposures on Sixmile Creek 1} miles northwest of Sixmile,
Bibb County, and half a mile west of Montevallo, at Aldrich.
These collections have mnot been fully identified, but from
incomplete studies the following forms have been recognized.
At the Sixmile locality were found trilobites of the genera
Amecephalus, Dorypyge, Zacanthoides (Z. orientalis), and Doli-

chomelopus, probably all undescribed species, although the
Dolichometopus may be D. productus; at Aldvich Dolichometo-
pus productus and another species of Dorypyge (D. aldrichen-
sis), which was found also half a mile west of Montevallo.

Some of these fossils have been figured by the Geological
Survey of Alabama.® At most localities these forms ocenr in
the shale and limestone immediately above the Rome forma-
tion, but the horizon of the collection half a mile west of
Montevallo is about at the base of the upper third of the
formation.

Every one of the fossils named belongs in an assemblage of
genera elsewhere occurring, so far as known, only in forma-
tions of Middle Cambrian age. As representatives of this
assemblage are now known to range through the lower two-
thirds of the Conasauga in the vicinity of Montevallo, and as
no distinctly Upper Cambrian fossils are known from any part
of the formation in these quadrangles, it may be that the entire
formation in the area is of Middle Cambrian age, though it is
possible that the Upper Cambrian is represented in the upper
third.

Zacanthoides is represented in the Rutledge limestone of
Tennessee perhaps by the same species as in Alabama. A
species of Dolichometopus oceurs in the base of the Elbrook
limestone at Waynesboro, Pa., and has been figured by Bassler
in the volume on the Cambrian and Ordovician of Maryland.
Dorypyge ranges throughout the Appalachian Valley into
Canada and to northern Greenland and, in association with
A sphalus and Zacanthoides, occurs also in the Middle
Cambrian of the northwestern United States and British
Columbia. On the basis of the fossil evidence, therefore, the
lower two-thirds of the Conasauga of the southeastern belts in
Alabama—that is, in Cahaba Valley and farther southeast—is
correlated with the Rutledge limestone of Tennessee and with
the lower part of the Elbrook limestone of Pennsylvania.

Ulrich, who has recently studied the distribution of this
fauna, concludes that it is of Arctic origin and migrated south-
ward along comparatively narrow seaways into eastern Ala-
bama on the east and into British Columbia and waters farther
south on the west.

So far as at present known an entirely different assemblage
of fossils occurs in the Conasauga of Birmingham Valley and
in Cherokee County. In the shale and limestone at Cedar
Bluff, Cherokee County, trilobites are also especially abun-
dant; nine species of them have been described by Walcott, and
many species are still undescribed. A considerable number
of fossils, some of the same species as in Cherokee County,
have been found at other localities in this belt, including
Whitney, Ketona, Murphrees Valley, Birmingham, Bessemer,
and Woodstock in Tuscaloosa Couuty bome of the more
common species are Dicell (ppalachia, Lingulella builsi,
Crepicephalus lezanus, with the long inward-curving tail
spines, Norwoodia (3 species), Asaphiscus (Blainia) (3 species),
Neolenus (Olenoides) curticei, Olenus truncatus?, Calagnostus
reticulatus?, Cedaria prolifica, and Dendrograptus halli.

Some of the forms listed above—Neolenus (Olenoides)
curticei and the species of Asaphiscus (Blainia)—stand apart
from the others. These forms are found on siliceous nodules
that apparently occur in ordinary green shale of the Conasauga
in the vicinity of Blaine, 3 miles east of Center, the county
seat of Cherokee County. These forms are especially impor-
tant because of their manner of occurrence and because Neole-
nus, of which several species are known, mainly from the
northwestern United States and British Columbia, is in those
regions an exclusively Middle Cambrian genus associated with
Dorypyge and the other members of the Dorypyge fauna.
The forms identified as Asaphiscus (Blainia) are, according to
Resser, probably not true Asaphiscus and, being unknown
elsewhere, have no stratigraphic significance beyond the fact of
their bl to true Asaphi which, although in the
main a Middle Cambrian genus, ranges into the Upper Cam-
brian also. On the evidence of Neolenus, therefore, it is
thought probable that the Middle Cambrian is represented in
the basal part of the Conasauga in Cherokee County.

All the other fossils listed above are well established Upper
Cambrian forms. Sowe of these forms, as species of Norwoodia
and Crepicephalus, occur at Fourth Street and Eleventh
Avenue, Birmingham, in shale that from its occurrence on an
anticline seems to be low in the Conasauga of Birmingham
Valley. Nearly all these fossils, except the Neolenus and
Asaphiscus, occur in close association in the part of the for-
mation exposed at Cedar Bluff, Cherokee County.1® As
Crepicephalus tezanus is known to occur high in the Conasauga
elsewhere, as about half a mile west of Whitney, St. Clair
County, and at the Ketona quarry, Jefferson County, the
horizon of the Cedar Bluff occurrence is proved to be high
in the Conasauga. It appears, therefore, that at least two-
thirds of the Conasauga of the Montevallo and Columbiana
quadrangles is of Middle Cambrian age, whereas the Cona-
sauga of Birmingham Valley is mainly, so far as known, of

* Geology of Alabama: Alabama Geol. Survey Special Rept. 14, pls. 5, 68,
1026,

10 Idem, pls. 8, 9.



Upper Cambrian age. If this apparent difference in age should
be verified by future investigation, it may prove desirable to
remove the beds of the southeastern belts from the Conasauga
and give them a new formation name, leaving the present
name to apply in the northwestern belts, which are physically
continuous with the Conasauga of the type locality.

CAMBRIAN OR ORDOVICIAN SYSTEM

Pending a decision as to the adoption of Ulrich’s proposed
Ozarkian system, which would include in ascending order the
Brierfield, Ketona, Bibb, Copper Ridge, and Chepultepec
dolomites, these formations are classified by the United States
Geological Survey as of Cambrian or Ordovician age. This
great mass of dolomite, comprising most of the Knox dolomite
of earlier reports on this region, is 5,000 to 5,500 feet thick
and is lithologically absolutely distinct from the immediately
underlying Upper Cambrian. Except for a rare occurrence of
Cryptozoon, the lower half of this mass is nonfossiliferous so
far as known, and the fossils contained in the upper half are
unknown in any rocks of established Cambrian age. Except
where the Brierfield dolomite is present and perhaps there also
this dolomite mass is separated from the underlying Upper
Cambrian by a strong unconformity.

BRIKRFIELD DOLOMITE

Name.—The Brierfield dolomite was named by Ulrich from
the town of Brierfield, in the Montevallo quadrangle, which
is situated upon an area of its outcrop.

Distribution.—The Brierfield dolomite crops out in a broad
belt from the southwest corner of the Montevallo quadrangle
to Ebenezer Church, but the outcrop is offset by faults at
Brierfield and Wilton. Its areas are either low ground or low
rounded ridges such as that on which Montevallo is situated.
It decomposes to a deep, rich red soil, and the subsoil, in places
where it is exposed along roads and in washes, is full of chalky-
weathering cavernous chert. It preserves these distinguishing
characteristics throughout this area and can be identified with
certainty. At Dogwood the characteristic weathering phenom-
ena are well displayed in a cut on the Southern Railway, and
fine chert and slaty blue dolomite were noted at a few points
west and southwest of Dogwood. North of Dogwood the dolo-
mite area on the west should fall into the Brierfield stratigraph-
ically, and, although the dolomite in this area presents marked
differences as to color and silica content from the typical Brier-
field farther south, it is nevertheless regarded as the Briertield
with a modified aspect.

The best exposure of the Brierfield dolomite is on Sixmile
Creek for a mile or more below Sixmile, where all aspects of
the formation are displayed. Nearly as good an exposure is
on Shoal Creek in Montevallo. In that town and on the
ridges northeast of it many boulders of the chert from the
lower part of the Brierfield lie on the surface. The contact of
the Brierfield and Ketona and the upper 100 to 200 feet of the
Brierfield are well shown on Mahan Creek three-quarters of a
mile northwest of Brierfield.

Character.—The dolomite is a thick-bedded fine-grained
steely-blue rock and is highly siliceous. Specimens collected
at Brierfield contain 40 per cent of insoluble matter, mostly
silica. Except for the silica the rock is composed almost
wholly of caleium and magnesium carbonates nearly in the
dolomite ratio, which is 54.3 per cent of calcium carbonate and
45.7 per cent of magnesium carbonate. Many of the layers of
dolomite on weathering become very characteristically pitted.
Thin sections show the silica in the form of quartz, which fills
small cracks and apparently also replaces the dolomite. No
clastic grains could be found, so it appears that the silica was
precipitated from solution along with other minerals of the
rock and subsequently concentrated in the cracks. In the
lower fourth of the formation part of the silica takes the form
of a dense chert, but throughout the rest of the mass it occurs
disseminated. Upon the weathering of the dolomite the silica
forms a cavernous crust or a fine lacework of ridges upon the
surface of the rocks, and on complete solution of the carbonates
the silica remains as larger or smaller rounded boulders with a
highly characteristic cavernous structure. (See pls. 6 and 7.)
These products of weathering are so distinctive as to render the
identification of the formation practically certain, whether the
rock is exposed or under a cover of soil. The siliceous crusts
and boulders from the Brierfield ultimately weather down to a
chalky powder, thus differing from the dense, tough chert of
the Copper Ridge dolomite, which takes the form of angular

" masses and breaks down into fine angular fragments.

Thickness—The thickness of the formation appears to be at
least 1,250 feet on Sixmile Creek, where the conditions for
measurement are favorable.

Age and correlation.—The only fossil seen in the Brierfield
is a large compound cryptozoan, Cryptozoon proliferum, of
which a number of coalesced heads 6 to 18 inches in diameter,
forming a sort of reef, were seen on Sixmile Creek 1 mile west
of the Montevallo quadrangle. The Brierfield is not known
outside of the area mapped here. It is believed to be equiva-
lent to part of the Gatesburg formation of central Pennsyl-
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vania, which is of very similar character and lies in the same
stratigraphic position above the Upper Cambrian (Warrior)
limestone. The (iatesburg is in part at least of the age of the
Potsdam sandstone of New York, as shown by its fossils, from
which it follows that the Brierfield is in part of the age of the
Potsdam. The Cryptozoon mentioned above is abundant in
the Hoyt limestone of New York, and this occurrence, so far as
it goes, supports the correlation of the Brierfield with the Hoyt
also.

UNCONFORMITY AT THE BASE OF THE KETONA DOLOMITE

In Birmingham Valley the Ketona dolomite succeeds the
Conasauga limestone, the Brierfield dolomite being absent. In
Cahaba Valley north of Maylene the Conasauga limestone and
Brierfield dolomite are both absent, and the Ketona rests there
upon the Rome formation. The Ketona has not been identi-
fied along the east side of Jones Valley south of the latitude of
Cleveland, in the Bessemer quadrangle, and is almost certainly
absent for a long distance north and south of Bessemer, where
the Copper Ridge dol and C ga li are in
contact. The stratigraphic gap in Cahaba Valley is measured
by the thickness of the Conasauga and Brierfield formations,
amounting to 3,000 feet, and the gap between the Conasauga
and Copper Ridge in those parts of Birmingham Valley in
which the Ketona is absent is measured by the thickness of the
Brierfield, Ketona, and Bibb dolomites, amounting to about
2,500 feet in the Montevallo region. These stratigraphic gaps
indicate considerable crustal oscillation between Conasauga
time and Copper Ridge time in the Birmingham-Cahaba
Valley region, with consequent erosion or nondeposition or
both.

KETONA DOLOMITE

Name.—The Ketona dolomite was named for Ketona, 5
miles north of Birmingham, where there is a large quarry in
the formation.

Distribution.—A small wedge-shaped area of Ketona extends
west from the Montevallo quadrangle 14 miles north of
McGuire Ford, and another such area, bounded on all three
sides by faults, occurs a mile or so northwest of Fitch Bridge.
Beginning near the southwest corner of the Montevallo quad-
rangle a narrow outerop, offset in places by faults, extends
northeastward near Brierfield, Wilton, and Montevallo and
along Spring Creek to a point three-quarters of the distance
across the quadrangle, where it is offset by a fault. The out-
crop is shifted by this fault about 2} miles south, and from this
location it extends slightly west of north along the valleys of
Shoal and Beaverdam Creeks to the north boundary of the
quadrangle. The Ketona is unknown outside the Birming-
ham district. Farther southwest it is covered by Cretaceous
deposits.

Character—The Ketona dolomite is almost all thick bed-
ded,’? light gray, rather coarsely crystalline, and, unlike the
Copper Ridge and Chepultepec dolomites, nearly free from
silica. In this region the rock is rather soft, of saccharoidal
texture, and generally light gray or white but to some extent
blotched with pink. Chemically this rock is nearly pure dolo-
mite, as shown by partial analyses of six samples collected by
the writer every 40 feet through a thickness of about 200 feet
on the Freeman farm, in the SW. } NE. } sec. 33, T. 21 8,,
R. 3 W., 5 miles north of Montevallo. These analyses, which
were made by the United States Geological Survey, show an
average of 0.64 per cent of insoluble matter, 54.30 per cent of
calcium carbonate (CaCO), and 43.82 per cent of magnesium
carbonate (MgCO;). The amount necessary to make up 100
per cent is supposed to consist of a number of minor constitu-
ents, of which iron oxide is probably the chief. The insoluble
matter is presumably silica and alumina. Recalculating the
average percentages on the basis of 100 per cent of carbonates
gives 44.65 per cent of magnesium carbonate and 55.35 per
cent of calcium carbonate, or very nearly the dolomite ratio.

Thickness.—The Ketona is 275 feet thick at Sixmile, near
the southwest corner of the Montevallo quadrangle, and appar-
ently holds about the same thickness along the eastern strip of
the outcrop. It seems to be much thicker in the Shoal Creek
and Beaverdam Creek Valleys, perhaps as much as 800 or
even 1,000 feet.

Age.—As no fossils have been found in the Ketona dolo-
mite, its age is determined by its stratigraphic position and
structural relations with other formations. There are no
known formations elsewhere with which the Ketona can be
correlated.

UNCONFORMITY AT TOP OF THE KETONA DOLOMITE

In the northern part of the Shoal Creek-Beaverdam Creek
Valley the Bibb dolomite, which in the Montevallo region
normally overlies the Ketona, is absent, and the Ketona is fol-
lowed unconformably by the Copper Ridge dolomite. The
Bibb is absent also from the section north of McGuire Ford,
where the Copper Ridge and Ketona are in contact.

*1 For the character of the bedding see U. S. Geol. Survey Geol. Atlas,
Birmingham folio (No. 173), pl. 2, 1910.

BIBB DOLOMITE

Name.—The Bibb dolomite was named by the writer from
Bibb Furnace, in the Montevallo quadrangle, which is situated
on or near the outerop.

Distribution.—The Bibb crops out along a narrow strip,
offset by faults near Wilton and Brierfield, that extends from
the southwest corner of the Montevallo quadrangle northeast-
ward to a point 1 mile southeast of Elliottsville Church, where
its outcrop is offset 3 miles to the south by another fault. On
the west side of this fault the Bibb is present at the base of
Pine Ridge for 2 miles northward in Shoal Creek Valley, but
no evidence of its presence was found farther north, and it is
supposed to thin out and disappear east of Ryan, leaving the
Ketona and Copper Ridge in unconformable contact north of
that point. The formation is best exposed at Sixmile, in the
vicinity of Brierfield, and along Spring Creek northeast of
Montevallo. At Sixmile the exposure begins at the mill and
extends down the creek for several hundred feet.

Character.—As shown in the Sixmile section, immediately
west of the southwest corner of the Montevallo quadrangle, the
Bibb is a very thick bedded, highly siliceous dolomite, in all
respects similar to the Brierfield. Indeed, if it were not for the
presence of the Ketona between them the Bibb and Brierfield
could not be separated but would be treated as a single forma-
tion. On account of this likeness to the Brierfield further
description of the Bibb will be omitted. The areas underlain
by the Bibb, like those underlain by the Brierfield and
Ketona, are prevailingly low and covered by a thick deep-red
soil.

Thickness.—At Sixmile the Bibb is 275 feet thick, and in
the vicinity of Brierfield it may be as much as 500 feet thick.

Age.—No fossils were found in the Bibb, and if there are
any they are exceedingly scarce. In character and strati-
graphic relations the Bibb is similar to the Potosi dolomite of
Missouri, and it is therefore correlated with that formation.

COPPER RIDGE DOLOMITE

Name.—The name Copper Ridge dolomite, from a conspicu-
ous ridge made by the formation passing 8 miles northwest
of Knoxville, Tenn., as now used applies to all the rocks
(chiefly dolomite) underlying the Chepultepec dolomite and
overlying the Bibb dolomite. The Copper Ridge dolomite
of Alabama-is believed to be equivalent to the (fopper Ridge
chert of Tennessee, which, although so named, is not chert but
dolomite.

Distribution.—The Copper Ridge dolomite crops out in four
areas in the Montevallo quadrangle—in a small area on the
west side 1 mile north of Little Cahaba River; in Pine Ridge,
the southern continuation of Newhope Mountain, east of the
Beaverdam Creek and Shoal Creek Valleys; in the long, low,
sinuous ridge extending from Elliottsville Church to the south-
west corner of the quadrangle; and in the low ridge beginning
2 miles southeast of Calera and extending southwestward to
and beyond Concord Church. In the northeast corner of the
Columbiana quadrangle is a narrow area doubtfully referred to
the Copper Ridge on account of the abundance and character
of the chert débris, which is of distinctly Copper Ridge
type. The formation is almost certainly present under the
coal fields and nearly all that part of the quadrangles east of
Pine Ridge.

Character—Only here and there is an exposure of the
Copper Ridge dolomite seen in a wide expanse of territory,
the surface of which is deeply covered with red, tawny, or gray °
soil full of chunks and boulders of chert. Fortunately, how-
ever, exposures on Alligator Creek, just west of the Montevallo
quadrangle, have revealed the real nature of the Copper Ridge
and Chepultepec dolomites. The section of these dolomites on
Alligator Creek is followed upward in regular sequence by an
almost complete section of the Longview and Newala lime-
stones along Little Cahaba River east of Alligator Creek,
within the Montevallo quadrangle. A compilation of the two
sections is given on page 7.

The chert-yielding dolomite that constitutes the main mass
of the Copper Ridge is prevailingly a thick-bedded, rather
light gray, and rather coarse grained rock. On Alligator
Creek, as shown in the above section, the lower part is very
finely crystalline and light-gray. The appearance of the rock
indicates calcium carbonate and magnesium carbonate nearly
in the dolomite ratio. No analyses that surely represent the
Copper Ridge dolomite are known to the writer.

The surfaces underlain by the Copper Ridge are thickly
strewn with chert ranging from small pieces up to masses
several feet in diameter. The larger masses are especially well
displayed on Mahan Creek, in the Montevallo quadrangle a
few miles south of Montevallo, where the creek cuts through
the chert ridge 1 or 2 miles east of Brierfield. Notwithstand-
ing the great quantities of chert on the surface little appears
in the freshly exposed beds in creek sections and other places.
The chert is evidently a secondary product developed in the
process of weathering. Layers of dolomite or limestone at
creek level may be followed to their outcrops higher up on
the banks and be found to change entirely to massive chert.



The chert has been shown by Washburne !2 through micro-
scopic examination to be erystalline quartz. Tt is very dense
and tough, weathers with a jagged surface, and breaks down
into small angular fragments, very little of it being mealy or
chalky, like much of the chert of the other cherty formations
of the region. A typical specimen is shown in Plate 3. The
prevailing colors are white, yellowish, and pink.

Topographically the Copper Ridge dolomite generally ex-
presses itself as a ridge, on account of the protecting mantle of
chert which has accumulated on the surface. Pine Ridge is
an example.

Section along Alligator Creek and Little Cahaba River in secs. 6 and 17,
1.2 N., R 11 E.
Newala and Longview limestones (on Little Cahaba
River):
21. Limestone, largely pearl-gray, noncrystalline or
very finely crystalline, brittle, much heavy Feet
dolomite, and some chert below . ... 1,000

Chepultepec dolomite (on Alligator Creek):
20. Dolomite, dark gray, coarsely erystalline, layers

8 inches to 1 foot thick o0
19. Not exposed . o0
18, Dolowite with 80
17. Not exposed; much cavernous chert wi
+r0pOdS . ooe - o8
16. Dolomite like No. 20 . . . 200
15. Limestone, pearl-gray, very finely or not visibly
erystalline; a few gastropods show in section
on the weathered surface of a layer or two.._ 850
1,100

Copper Ridge dolomite (on Alligator Creek):
14, Chert, 8O- - ooe oo 10
18. Dolomite, thick bedded, dark gray, coarsely
crystalline, partly exposed; much chert débris

with Cryptozoon common. 5
12. Not exposed _ - 180
11. Dolomite like 2B
10. Not exposed .. - 40
9. Chert, solid.. - 20
8, Not exposed . )
7. Chert, solid. .. - - 10
6. Dolomite like No. 18; not all exposed 260

5. Not exposed, dense chert with two or three
species of Cryptozoon plentiful - _.._....... 360
4. Dolomite like No. 18; yields much deuse jugged

ehert .o ool 315
8. Limestone, light gray, compact _ 10
2. Dolomite, mostly light gray, finely cry ;
yields abundant heavy chert ... 875
1,750
Ketona dolomite:
1. Dolomite, light gray, coarse, some slightly mag-
nesian limestone, no chert; exposed to fault. 250

Thickness.—The thickness of the Copper Ridge in the
Alligator Creek section is 1,750 feet, which may be assumed as
the thickness throughout these quadrangles.

Age and correlation.—Two types of Cryptozoon in the chert
have been observed in or near the Montevallo and Columbiana
quadrangles, and a few specimens of cephalopods (Shelbyoceras)
and gastropods (Scaevogyra) in chert were collected in the
southeastern part of the Columbiana quadrangle. The best
collections were made about half a mile west of Chalkville, in
the Birmingham quadrangle, and within a mile west of
Springville, just east of the Birmingham quadrangle. ~Accord-
ing to Ulrich,'® the Copper Ridge fossils, particularly the
Chalkville collection, prove to be most closely related to those
marking the Proctor dolomite and a considerable thickness of
cherty and fossiliferous dolomite which was formerly included
in the lower part of the Gasconade dolomite but which is
treated as a separate unit under the name Van Buren forma-
tion in a report issued by the Missouri Bureau of Mines and
Geology in March, 1930.

CHEPULTEPEC DOLOMITE

Name.—The Chepultepec dolomite was named by Ulrich 14
from the town of Chepultepec, in Murphrees Valley, 30 miles
northeast of Birmingham, near which the formation is well
developed and has yielded the most species and best preserved
specimens of its characteristic fauna that have been found in
Alabama. As now defined it overlies the Copper Ridge dolo-
mite and is unconformably overlain by the Longview limestone.

Distribution.—In these quadrangles the Chepultepec occurs
in Cahaba Valley, cropping out in a number of belts along the
east flanks of the ridges of Copper Ridge dolomite. There is
a large area of Chepultepec in Shelby Valley, and a belt of the
same formation bordering the Copper Ridge area of Kelley
Mountain about 6 miles east of Shelby. The cavernous mealy
type of chert characteristic of the Chepultepec is especially
abundant on the highway along the southeast base of Kelley
Mountain, just east of the Columbiana quadrangle.

Character—~As shown in the section on Alligator Creek,
the Chepultep ists of limest in its lower part and
dolomite in its upper part. The dolomite appears to be some-
what thinner bedded than the Copper Ridge but of the same
gray color and coarsely granular texture. The limestone at
the bottom is light gray or pearl-gray and very finely crystal-
line or in part without visible crystalline texture. This lime-

+* Washburne, C. W., unpublished report.

19U, 8. Geol. Survey Geol. Atlas. Bessemer-Vandiver folio (No. 221),
. 4, 1927; personal communication.

14 Ulrich, E. 0., Revision of the Paleozoic systems: Geol. Soc. America
Bull,, vol. 22, p. 638, 1911.
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stone is possibly present at Chepultepec, where there is a
valley, probably eroded upon it, between the Copper Ridge
and Chepultepec formations, as noted by Ulrich in his original
description. The Chepultepec differs from the Copper Ridge
mainly in its limestone, its chert, and its fossils. Its chert,
unlike that of the Copper Ridge, described above, is predom-
inantly mealy, weathering to a chalky texture, much of it full
of irregular cavities as if worm-eaten and but little of it
sufficiently dense and resistant to form large boulders. Its
character is shown in Plate 6 of the Bessemer-Vandiver folio
(No. 221).

Thickness.—In the section on Alligator Creek the Chepul-
tepec as delimited is about 1,100 feet thick. Its thickness may
be different elsewhere, but under the conditions of exposure no
reliable determination can be made.

Age and correlation.—The Chepultepec has yielded a con-
siderable fauna, mainly gastropods, which generally occur in
the cavernous mealy chert. The fossils are fairly common
in the chert wherever the formation crops out in the region,
but the most abundant and best fossils have been collected at
the type locality near Chepultepec, in the Birmingham quad-
rangle. The following list, identified by Ulrich, includes most
of these forms:

Archeocyathus ? sp. undet.

Lophoconus sp. and Foerste.

Pelagiella expansa Ulrich. Levisoceras cf. L. mercurius (Bill-

Sinuopea humerosa Ulrich. ings).

Sinuopea regalis Ulrich. Eremoceras gracile Ulrich and

Sinuopes turgida (Hall). Foerste.

Rhachopea grandis Ulrich. Eremoceras infundibulum Ulrich

Rhachopea strongi (Whitfield). and Foerste.

Ozarkotoma acuta Ulrich, Eremoceras major Ulrich and

Euomphalopsis involuta Ulrich. Foerste.

lata (Hall). Buehl
Helicotoma discreta Ulrich.

Walcottoceras obliquum Ulrieh
te.

sp.
Clarkoceras newton-winchelli

Orarkispira typica Ulrich. (Clarke). :
[¢ ia lei (Sar- | Clar s conicum Ulrich and
deson). Foerste.
ia putilla ). c Ulrich and
Gasconadia nitida Ulrich. Foerste.
Ophileta, 4 species. Ulrich and

Foerste.
Hystricurus? n. sp.

Cameroceras huzzahense Ulrich
and Foerste.

A considerable number of these fossils have been found
in the Chepultepec of the Montevallo and Columbiana
quadrangles.

Ulrich states that 17 of these 31 species occur in Missouri in
the chert of the Gasconade dolomite, about the same number
in the Oneota dolomite in Wisconsin and Iowa, at least 3 in
the small fauna found in the chert bed at the top of the Little
Falls dolomite at Little Falls, N. Y., and 3 others in the same
formation near Whitehall, N. Y. Evidently the deposits of
this age transgressed very widely in northeasterly and north-
westerly directions from central Alabama. In New York and
the upper Mississippi Valley the stratigraphic sequence con-
tains no beds corresponding to the Copper Ridge dolomite,
and the beds of Gasconade (Chepultepec) age are much thinner
than in Alabama and Tennessee.

UNCONFORMITY AT BASE OF LONGVIEW LIMESTONE

In Cahaba Valley there is an unconformity between the
Chepultepec dolomite and the Longview limestone, owing to
the absence of rocks equivalent to the Stonehenge limestone,
700 feet thick, of central Pennsylvania, which underlies the
equivalent of the Longview and is above the horizon of the
Chepultepec dolomite.

ORDOVICIAN SYSTEM

The rocks of unquestioned Ordovician age in these quad-
rangles include, in ascending order, the Longview limestone,
Newala limestone, Odenville limestone, Mosheim limestone,
Lenoir limestone, Athens shale, and Little Oak limestone. All
these formations, except the Longview limestone, together with
the contemporaneous Chickamauga limestone of Birmingham
Valley, were included by the Alabama Geological Survey
under the name *Pelham limestone.” When this predomi-
nantly limestone mass was subdivided into the units recognized
and mapped in this and other Alabama and Tennessee folios,
it was decided that the name Pelham could not be applied to
any one of them without confusion and misunderstanding, so
new names were adopted, except for Mosheim, Lenoir, and
Athens, which have long been in use in Tennessee for the
respective units to which they are here applied. The table at
the end of the text shows fully the equivalence of the “Pelham
limestone” to the units here adopted.

LONGVIEW LIMESTONE

Name.—The Longview limestone was named from Long-
view, in the Montevallo quadrangle, which is situated upon
the outcrop of the formation. At Longview the top and
bottom of the limestone have not been precisely located, but
farther north, in the Buck Creek section, in the Bessemer
quadrangle, the bottom of the Longview is about 400 feet
and the top about 1,500 feet southeast of the ford across Buck
Creek on the road from Pelham to Helena.

Distribution.—The Longview limestone has been recognized
only in the Cahaba Valley, where it crops out in a strip a
quarter of a mile wide along the entire west side of the valley

in the Bessemer quadrangle and continues southwestward in a
wider belt of outcrop to the south side of the Montevallo
quadrangle 2 miles west of the middle point. There is a nar-
row strip in the southwest quarter of the Montevallo quad-
rangle, in the vicinity of McGuire Ford, but the Longview has
not been recognized in the eastern part of the Columbiana
quadrangle, where its horizon is exposed only around the
Chepultepec area in Shelby Valley and around the south end
of the Kelley Mountain anticline in the vicinity of Mosteller,
but it is probably present in those parts and included in the
areas mapped as Newala and Chepultepec.

Character.~The Longview limestone is made up of alter-
nating layers of li and dolomite or magnesian li
It seems to contain a greater proportion of dolomite than the
overlying Newala limestone and is distinguished from the
underlying Chepultepec by its limestone, of which the upper
part of the Chepultepec is practically destitute. Another dis-
tinguishing feature of the Longview is its chert, which is com-
pact and not cavernous and mealy as in the Chepultepec. It
is also brittle and tender and tends to break down into small
fragments. The overlying Newala limestone yields little chert.

Thickness.—The thickness of the Longview limestone west
of Pelham, where its boundaries can be most nearly located, is
about 400 feet.

Age and correlation.—The Longview is sparingly fossilifer-
ous, but the few species of fossils are widely and apparently
uniformly distributed, so that search seldom fails to be
rewarded by a few specimens. The formation is characterized
by several species of a genus of fossil gastropods, Lecanospira,
of which L. compacta, long known as Ophileta compacta, is
an example. There are other fossils, but the Lecanospira is
the most common and is present at the Longview horizon all
along the Valley and Ridge province through Tennessee and
Virginia. It is also characteristic of the Nittany dolomite in
central Pennsylvania and of a zone 350 to 430 feet above the
bottom of the typical Beekmantown of New York, with which
the Longview limestone is correlated. The Lecanospira and
another gastropod, Roubidousia, also correlate the Longview
limestone with the Roubidoux formation of Missouri.

NEWALA LIMESTONE

Name.—The Newala limestone was named from Newala, a
post office on the Southern Railway between Montevallo and
Calera, near which it is fairly well exposed and is quarried for
lime.

So far as known the chert-yielding Longview limestone
passes into the pure Newala limestone by gradual change.
Locally, as half a mile north of Alabaster, the top of the
Newala is near a congl rate or congl tie 1i that
forms the bottom of the Lenoir limestone. (See Bessemer-
Vandiver folio (No. 221), pl. 7.)

Distribution.—The Newala limestone is present in Cahaba
Valley and throughout the region east of the valley. There
is an area on Little Cahaba River near the west edge of the
Montevallo quadrangle, a wide belt extending in general
northward across the east half of the quadrangle, a belt of less
length extending from Calera to the south boundary, and one
large and four small areas in the east half of the Columbiana
quadrangle.

The Newala is best displayed in the Little Cahaba section,
in the southwestern part of the Montevallo quadrangle. It
can also be seen in the quarries and adjacent ground in that
part of its area lying approximately north of Varnons. In the
southeastern part of the Columbiana quadrangle exposures are
so few and incomplete that a satisfactory examination can not
be made. The best exposures are along Beeswax and Bulley
Creeks for a mile or so above their mouths, on Spring Creek
at Kewahatchie, south of Mosteller, and just north of the high-
way along the south side of sec. 35, T. 20 8., R. 1 E. There
are also excellent exposures in the area mnortheast of Colum-
biana west of Nelson, where the Newala has all the features
characterizing it in Cahaba Valley.

Character.— The Newala is predominantly a limestone.
Comparatively thick bedding is the rule. (See pl. 8.) Layers
of dolomite a few feet thick occur here and there throughout
the mass, more commonly in the lower part, but compose a
small proportion of the whole. Strata of coarse dolomite, some
of them 50 feet thick, occur in the upper part of the Newala
just south of McGuire Ford, in the southwestern part of the
Montevallo quadrangle. The dolomite is light gray and coarse
grained and has a sandy appearance on the outside, so that it
is called sandstone by the quarrymen. Thick layers, composed
partly of limestone and partly of dolomite, are irregularly dis-
tributed. These are called mottled layers. The limestone
varies in color and texture. In some beds it is dark gray and
fine grained, in others dove-colored and fine grained or amor-
phous, and in still others a peculiar pearl-gray color, generally
with nongranular or amorphous texture and very brittle, with
a splintery or glassy fracture. Except for the clear calcite
specks it has much the appearance of lithographic stone. Such
layers are highly characteristic of the formation throughout a
large area in the southern Appalachian region. This character




is less conspicuous in the northern part of Cahaba Valley and
in the east side of the Columbiana quadrangle, where the more
granular dove-colored layers predominate und there is o small
proportion of dark granular beds. The upper part of the for-
mation is of high purity and is extensively quarried for lime
at a number of points between Keystone, 1} miles north of this
area, and Calera.

Thickness.—The thickness of the Newala in the Little
Cahaba section, on the west side of the Montevallo quadrangle,
is 800 feet; in the eastern outcrops it appears to be somewhat
greater, perhaps 1,000 to 1,200 feet. In the eastern part of
the Columbiana quadrangle the thickness seems to be much
greater than elsewhere, but owing to uncertainty as to the
geologic structure no estimate of the thickness is made.

Age and correlation.—Fossils are fairly common in the
Newala but as a general rule are not liberated from the matrix
on weathering and can not be extracted by breaking. They
are generally revealed as sections of shells on limestone sur-
faces made smooth by weathering. From these sections their
general character can be made out, but, except for one or two
species, close specific distinctions can hardly be made. The
fossils are nearly all gastropods. One of the most character-
istic forms is Ceratopea keithi, a supposed operculum of an
unknown gastropod. Another form that can be identified with
reasonable assurance is Hormotoma artemesia, a slender high-
spired gastropod of 10 or 12 whorls.  Still another form of the
same type is compared with Coelocaulis (Murchisonia) linearis.

These forms, especially the Ceratopea and Hormotoma, are
common in limestone in the same general position as the
Newala, overlying beds carrying Lecanospira, which extends
the entire length of the Appalachian belt from Alabama to
Pennsylvania. In Pennsylvania the Axemann limestone is a
possible representative of part of the Newala.

ODENVILLE LIMESTONE

Name and definition.—The Odenville limestone was named
from Odenville, St. Clair County, the limestone being partly
exposed in the west end of a borrow pit of the Seaboard Air
Line Railway a short distance east of Odenville. This forma-
tion includes 50 to 100 feet of rock, limestone so far as known,
lying between the Newala limestone and the Mosheim lime-
stone. So far as known the Odenville is conformable with the
Newala limestone.

Distribution.— The Odenville is known only in Cahaba
Valley from Odenville on the north to the vicinity of Saginaw
on the south.

Characler.—In a borrow pit by the railroad about a third
of a mile east of Odenville the Odenville limestone shows
layers of argillaceous, siliceous, cherty fossiliferous limestone
distributed through a thickness of about 25 feet of rock other-
wise not exposed. In Cahaba Valley in the Vandiver quad-
rangle, at Newhope Church and at a point in sec. 11, T. 18 8,,
R.1 W., the presence of the formation is revealed by abundant
fine chert with which silicified fossils are rather plentifully
mingled. A few of its peculiar fossils were found about 1 mile
west of Saginaw, in the Montevallo quadrangle.

Thickness.—Owing to lack of exposures the exact thickness
of the Odenville limestone has not been determined, but its
peculiar fossils occur on the surface at some localities in such a
position relative to the Newala limestone where the dip is
steep as to indicate a possible thickness of 50 to 100 feet.
That it exceeds 100 feet is not probable.

Age and correlation.—The Odenville carries an undescribed
fauna of trilobites, gastropods, brachiopods, cephalopods, and
sponges. The brachiopods belong to two new genera of
orthoids, which Ulrich has named Zaffia and Deltatreta and
which differ from true Orthis in possessing a deltidium.
There are two genera of orthoceroids, a new species of Maclurea
known only from abundant opercula, a Calathium-like sponge,
a trilobite of the genus Gonotelus Ulrich (= Goniurus Ray-
mond, preoccupied), and a fair abundance of rather massive
plates of an undescribed Chilon. Several of these fossils are
figured and named in the descriptive text accompanying the
revised geologic map of Alabama published by the Geological
Survey of Alabama in 1926. According to Ulrich, Zaffia and
Deltatreta are characteristic of beds of known Beekmantown
age in the upper part of the Arbuckle limestone of Oklahoma,
and a species of Deltatreta occurs in the late Beekmantown
Powell limestone of Arkansas. According to Foerste, the
orthoceroids possess features known only in that group of
cephalopods which occur in formations of pre-St. Peter age.
According to Ulrich, the same seems to be true of the genus
Gonotelus and of the Calathium-like sponges. The Odenville
is therefore classed as of very late Beekmantown age and tenta-
tively correlated with the Black Rock limestone of northeastern
Arkansas. It is included with the Newala limestone on the
map.

UNCONFORMITY AT TOP OF THE ODKNVILLE LIMESTONE

The Murfreesboro limestone of the Stones River group of
middle Tennessee, the St. Peter sandstone and associated lime-
stone of the Mississippi Valley section, and, according to
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Ulrich, about 500 feet of shale of Beekmantown age above the
main body of the Arbuckle limestone of Oklahoma are unrep-
resented in Cahaba Valley, where the Mosheim limestone, next
succeeding the Murfreesboro in age, immediately overlies the
Odenville. Thus a stratigraphic hiatus amounting to 2,000
or 2,500 feet of limestone, sandstone, and shale exists between
the Odenville and Mosheim limestones.

MOSHEIM LIMESTONE

Name and definition.—Throughout the Appalachian Valley
in Tennessee and much of Virginia the limestone of Beekman-
town age that corresponds, in part at least, to the Newala lime-
stone and that forms the upper part of the Knox dolomite is
overlain by the Mosheim limestone, named by Ulrich from
Mosheim, on the Southern Railway, about 6 miles west of
Greeneville, Tenn. This limestone is lithologically and faun-
ally a well-defined unit, which in Tennessee is separated from
the overlying Lenoir li by an ional u formity.
In the northern part of Cahaba Valley the Odenville limestone
comes between the Mosheim and the top of the Newala. The
Odenville limestone, so far as known, is not present in Ten-
nessee, the Mosheim there resting directly upon the Knox,
the upper part of which is equivalent to some part of the
Newala limestone.

Distribution.—In Alabama the Mosheim is exposed in a
borrow pit on the Seaboard Air Line Railway east of Oden-
ville, St. Clair County; in Cahaba Valley at Newhope Church,
7 miles northeast of Pelham; and in the Columbiana quad-
rangle in the road in the N. } sec. 11, T. 24 N, R. 15 E.
Doubtless it formerly extended over the northeastern part of
the State, where it overlay the Odenville limestone, or the
Newala limestone where the Odenville is absent, and was suc-
ceeded above by the Lenoir limestone. In these quadrangles
the Mosheim is mapped with the Lenoir limestone.

Character.—The Mosheim is a pure thick-bedded blue or
dove-colored limestone with conchoidal fracture, and it forms a
white chalky crust on weathering. By these characteristics it
is readily distinguishable from the Lenoir limestone, which is
dark, finely crystalline, argillaceous, and contains layers that
crumble to small nodules on weathering.

Thickness.—At Odenville the Mosheim is about 50 feet
thick, and it probably holds about that thickness throughout
its extent in the State.

Age and correlation~The Mosheim is in places full of
gastropods of Ordovician types, large, high-spired Lophospiras
being prominent. At Odenville gastropods are plentiful as
individuals, and there are perhaps a dozen species, several of
which are figured in Plate 19 of the “ Geology of Alabama.”
The Mosheim is clearly to be regarded as basal Chazyan in age
and in southwestern Virginia has recently been found to
occupy a position between the Lenoir limestone and the Mur-
freesboro limestone. So far as known it has no equivalent
outside the Valley and Ridge province.

LENOTR LIMESTONE

Name.—~The Lenoir limestone was named by Safford and
Killebrew in 1876, from Lenoir City, Tenn., which is situated
on the outerop of the formation. The base of the Lenoir is
defined by the lowest beds, in places conglomeratic, containing
a fauna the most distinctive and striking member of which is
the great flat-spired gastropod known as Maclurea magna, on
account of which Safford originally called this formation the
“ Maclurea limestone.” In Cahaba Valley south of Pelham
the Lenoir is limited above by the persistent and easily recog-
nized black shale known as the Athens shale.

Distribution.—Nearly all the outcrop of the Lenoir lies
within the Montevallo quadrangle. There is a small area
south of McGuire Ford, near the west side of the quadrangle,
and a narrow, sinuous strip, offset by faults, extending across
the east side of the Montevallo quadrangle and the west side of
the Columbiana quadrangle.

Character.—The Lenoir is dominantly a very dark to black

di rained thick-bedded limest Layers of dove-
colored nongranular limestone occur in its middle part, and
light-gray to nearly white layers near its base. Many of the
limestone layers contain clayey material distributed in inter-
secting laminae throughout their thickness, and the edges of
these laminae are narrow gray ridges that make a network of
about 1-inch mesh on weathered surfaces. From Siluria north
for about 5 miles pebbles of quartz, chert, and quartzite half
an inch or less in diameter occur in the basal beds. About
half a mile north of Alabaster the pebbles are most numerous
and largest and occur through the maximum thickness of about
20 feet.1? At this place, too, a mass of conglomerate contain-
ing quartzite pebbles as much as 3 inches in diameter occurs
at the top of the Newala and about 50 feet below the basal
pebbly Lenoir, This local coarse conglomerate may represent
the Attalla chert conglomerate member of Birmingham Valley.
At places north and south of this locality the basal pebbly
beds of the Lenoir follow closely the light-gray limestone and

dolomite of the Newala. The thickness of the pebbly beds
and the size of the pebbles decreases northward and south-
ward, and the beds were not seen north of Pelham nor south
of Siluria. The contact between the Newala and Lenoir is
exposed on Little Cahaba River half a mile or so south of
McGuire Ford. At this place the basal layer of the Lenoir
is impure and shaly and contains the characteristic Maclurea
magna; the characteristic Newala fossils were found a few feet
below. Several hundred feet of thick-bedded limestone lies
next above, near the top of which, an eighth of a mile south
of Rock School, are thinner beds containing Maclurea magna.
Above this bed is apparently 100 to 200 feet of gray granular
rock in medium thick beds, the upper part of which was once
quarried for flux for the old Bibb furnace. At Pratts Ferry,
on Cahaba River 5 miles southwest of McGuire Ford, the
Lenoir limestone is excellently displayed. The formation here
contains layers of light-gray, pink-mottled granular fossilifer-
ous limestone that has a local repute as marble and has been
used experimentally. The Maclurea is present in these layers
and shows well on the polished surfaces of the rock. The top
part of the limestone half a mile north of Calera, where the
highest 25 feet or so is exposed, is thin bedded, blackish, and
jointed into small blocks.

Thickness.—In the southwestern part of the Montevallo
quadrangle the Lenoir appears to be 600 to 700 feet thick;
in the eastern part it is 400 or 500 feet thick.

Age and correlation.—Maclurea magna is common in the
basal beds and occurs throughout the formation. Specimens
4 to 6 inches across have been seen in the upper part in the
area near the west side of the Montevallo quadrangle, and
large individuals are abundant near Pratts Ferry. At and
near Pratts Ferry Christiania, Nidulites, and a Camarotoechia
occur. A species of Christiania and a large Ormoceras-like
cephalopod occur near the top just north of Bowden’s quarry,
west of Saginaw. Maclurea magna, however, is most signifi-
cant for correlation. It occurs along the Valley and Ridge
province to northeastern New York and northwestern Ver-
mont, where it seems to be confined to the middle part of the
Chazy group, now known as the Crown Point limestone. This
evidence seems sufficient for correlating the Lenoir with the
middle Chazy. It is correlated also with the Pierce and
Ridley limestones in the middle of the Stones River group of
the Nashville Basin, Tenn., Maclurea magna having been
found, according to Ulrich, in the Ridley.

UNCONFORMITY AT TOP OF LENOIR LIMESTONE

In Cahaba Valley there appears to be no representative of
the Lebanon limestone, a formation of the Stones River group
of Tennessee, which overlies the Ridley limestone and which,
in a complete section, would intervene between the Lenoir
limestone and the Athens shale. There is, therefore, between
the Lenoir and Athens a hiatus represented by 200 feet or
more of limestone that occurs in parts of Tennessee.

ATHENS SHALE

Name.—The Athens shale was named by Hayes!® from
Athens, Tenn., where it is strongly developed.

Distribution.—The Athens shale crops out in a narrow
sinuous strip running across the east side of the Montevallo
quadrangle and the west side of the Columbiana quadrangle.
South of Calera no exposures of rock at its horizon were
observed, but as it is not known to be absent it is assumed to
be present and is so mapped. From scattered exposures in the
eastern part of the Columbiana quadrangle its presence near
the top of the limestone beds throughout this general region is
somewhat doubtfully inferred, but it is not mapped as every-
where present. It was recognized by its graptolites on the
Finley farm, in the SW. } sec. 34, T. 21 S, R. 1 E,, also at
the highway crossing of the Louisville & Nashville Railroad a
little more than half a mile southeast of Kewahatchie. In the
road 1 mile west of Woods Ferry a wedge of Athens about 100
feet thick, with graptolites, is faulted in between highly fossilif-
erous Floyd shale on the west and what is apparently Fort
Payne chert on the east. The extent of its outerop along the
strike in this locality is unknown and probably not deter-
minable because of the lack of exposures.

The best exposure of the Athens is just west of Simpson
Spring, 24 miles northwest of Calera. Graptolites are plenti-
ful in it there. The upper part is also well displayed in a cut
on the Southern Railway half a mile east of Calera and at a
cut a quarter of a mile east of Hardys station, between Calera
and Montevallo. The exposure half a mile east of Calera is
shown in Plate 9, and sections are given in the description of
the Frog Mountain sandstone below.

Thickness—The thickness of the Athens is very uneven.
The greatest thickness determined is at Simpson Spring, 2
miles northwest of Calera. Here the exposed Athens is
about 350 feet thick, and its full thickness may be somewhat
greater, for the bottom could not be certainly located. Just
east of Salem Church and three-quarters of a mile west of

:sButts, Charles, U. S. Geol. Survey Geol. Atlas, Bessemer-Vandiver
folio (No. 221), pl. 7, 1027.

19Hayes, C. W., U. S. Geol. Survey Geol. Atlas, Kingston folio (No.
1), p. 2, 1804,



Calera it is more than 100 feet thick. Northeast of Calera it
is 12 to 17 feet thick, as shown by the following section:
Section on lenoll half a mile northeast of railroad station at Calera

Feet
Chert (Fort Payne) on top of knoll.
C 15

Sandstone, hard, well-rounded quartz grains (Frog Moun-
tain) .- -
Conceled, dark shaly débris (Athens ?)
Shale, dark to brown, fissile; contains grnptolmes(Alhens) 12
Soft obscurely layered bed (old soil?)....- 1
Limestone, dark, jointed, slivery (Lenoir)

On the Southern Rullway half a mile east of Calera 33 feet
or 50 of the Athens is exposed without showing the bottom.
Knowledge of the Athens on the east side of the Columbiana
quadrangle is too mesger to permit any statement as to its
thickness.

Buasal limestone member of Athens shale—At Pratts Ferry, a
few miles west of the southwest corner of the Montevallo quad-
rangle, oceurs a bed of thin-layered limestone about 10 feet thick
between the Lenoir limestone and the main mass of the Athens
shale. This bed is of great interest because it has been identified
as far northeast in the Valley and Ridge province as Lexington,
Va., and because of its many fossils. In collections made at
Pratts Ferry Ulrich has identified about 75 species, and from
the bed throughout its full extent he has obtained about 175
species. He regards it as an independent unit, which he has
named the Whitesburg limestone from the town of Whitesburg,
several miles northeast of Morristown, Tenn.

Age and correlation.—Considerable collections of graptolites
have been made from the Athens shale of this region.
Although these collections have not been thoroughly studied,
the following species have been identified by Ruedemann and
Ulrich:

Climacograptus cf. C. putilus | Di near D.
(Hall). Ruedemann.
*Cryptograptus tricornis (Car- | *Didymograptus sagitticaulis Hall
ruthers). *Diplograptus foliaceus var. ala-
Dicellograptus  smithi Ruede- bamensis Ruedemann.
wann. *Glossograptus ciliatus Emmons,
Di t var. ptograptus flaccidus (Hall).
i g gracilis var, surcu-
Dicellograptus mensurans Ruede- laris Hall

mann.

Retiograptus geinitzianus Hall.

*Dicranograptus nicholsoni var.

parvangulatus Gurley.

All these species occur in the Normanskill shale of New
York, which proves that formation to be of the same age as
the Athens shale. The five species prefixed by an asterisk (¥)
oceur also in the Womble shale in Arkansas, with which the
Athens is accordingly correlated.

Some of the species listed are of world-wide distribution, being
found in the northwestern part of the United States, in Eng-
land, in Scotland, and in Australia, thus proving that in Athens
time these remote parts of the earth were connected by water
under conditions favorable to the propagation and migration of
graptolites.

Besides graptolites the Athens has yielded a considerable num-
ber of species of brachiopods and trilobites, which have not been
carefully studied. Probably most of the species are undescribed.

LITTLE OAK LIMESTONE

Name—The Little Oak limestone was named from Little
Oak Ridge, north of Pelham, in the Bessemer quadrangle, on
account of its good development and exposure along the west
escarpment of the ridge.

Distribution.—In the quadrangles here described the Little
Oak limestone crops out in a narrow band that runs along the
chert ridge just east of Alabaster and Siluria to a point about
three-quarters of a mile southeast of Siluria. This band con-
tinues the outcrop of the formation in the Bessemer quad-
rangle. It is exposed in the gap half a mile south of Alabaster
and on the bluff half a mile east-southeast of Siluria. Several
detached outerops, known mainly from surficial chert carrying
some of its characteristic fossils, lie along the east side of the
Columbiana quadrangle.

Character~—Tn the band east of Siluria and Alabaster the
Little Oak is a thin-bedded dark, somewhat argillaceous lime-
stone. Weathered pieces of this limestone in the southern part
of the Bessemer quadrangle show plainly the fine-grained argil-
laceous character of the limestone, which is rather shelly and is
faintly banded with pink. Owing to the absence of exposures
in the eastern part of the Columbiana quadrangle little could be
learned of the character of the limestone. It yields in all the
areas mapped much rather heavy, platy, pitted, sparingly
fossiliferous chert, through which alone its presence below the
soil is known.

At top in places it weathers to clay, as revealed in a railroad
cut half a mile northwest of Mosteller (pl. 9).

Thickness—The thickness of the Little Oak in these quad-
rangles is probably nowhere more than 100 feet, and it may
not be more than 50 feet.

Age and correlation.—The Little Oak limestone has yielded
a considerable number of fossils, and the general character of
the fauna is indicated by the subjoined list.

The basal part of the formation is, locally at least, very
fossiliferous, and the fossils occur in chert, which is derived

Montevallo-Columbiana
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perhaps from highly argillaceous or siliceous layers of lime-
stone. The following fossils have been identified :
Nidulites sp. ?

Receptaculites sp. ©
Christiania near C. trentonensis

Rafinesquina sp.
Strophomena n. sp. ?
Ambonychia sp. ?

Ruedemann. Maclurites sp.?

Christiania, lamellose sp., proba- | Tetranota of. T. obsoleta Ulrich
bly new. and Scofleld.

Orthis erassicosta Butte. Resem- | Twenty or more species of gastro
bles O panderiana (Hall and pods, including species of Bu-
Clarke) = O. orthambonites cania and Trochonema.

Billings. Tllaenus sp.?

Dalmanella fasciculata Butts. Lichas?

Three genera of orthoids sug-
gesting Dalmanella, Hebert-
ella, and Pianodema.

Sowerbyella  (Plectambonites)
near P, pisum Ruedemann.

Pterygometopus sp.?
Sphaerocoryphe sp.?
Leperditia ovalis Butts.

The fauna of the Little Oak limestone is unique and as yet
has yielded but little information beyond the fact that it is
probubly of latest Lower Ordovician age. So far it has failed
to reveal a single species that is certainly identical with any
described form. Its affinities seem to be with European rather
than with interior American faunas, a feature characterizing the
more eastern trough of the Appalachian Valley. The Chris-
tiania and Plectambonites near P. pisum closely resemble C'
trentonensis and P. pisum, respectively, from the Rysedorph
conglomerate near Albany, N. Y., but until the Alabama
specimens are critically compared with the type specimens and
found to be the same it is unsafe to identify them with the
species named. Both species have been identified by Ulrich
from the Chambersburg limestone of Pennsylvania, but he is
not certain that they are really those species or the same as
the Alabama species. Orthis crassicosta agrees very closely
with the figure and description of the form described by
Billings under the name Orthis orthambonites (= O. panderiana
Hall and Clarke), a Beekmantown species. A few of these
fossils are figured in “Geology of Alabama,” recently pub-
lished by the Alabama Geological Survey.

The Little Oak limestone has been traced northeastward
into northwestern Calhoun County, half a mile south of Reads,
where it is overlain by red shale known from its fossils to be
of Lowville age. This occurrence, in connection with its rela-
tions to the Lenoir limestone and Athens shale, definitely
fixes its age as upper Chazy and younger than the typical
Chazy of New York. As it lies within the same stratigraphic
limits as the Tellico sandstone and Sevier shale of the Knox-
ville region, Tennessee, it is regarded as equivalentto some
part of those formations, probably to part of the Sevier.
Ulrich ! * makes it a new element of the general stratigraphic
column next above the Sevier.

UNCONFORMITY AT TOP OF LITTLE OAK LIMESTONE

In parts of the quadiang]es where the Athens is succeeded
by the Frog Mountain sandstone (see pl. 10) there is a great
stratigraphic gap caused by the absence of all the Ordovician
above the Athens, the whole Silurian system, and the lowest
Devonian (Helderbergian). In central Pennsylvania the thick-
ness of the strata in this interval amounts to about 6,000 feet.

DEVONIAN SYSTEM

The Devonian system is represented in this part of Alabama
by the Frog Mountain sandstone and possibly by the Chatta-
nooga shale, but the age of the Chattanooga is in dispute.

FROG MOUNTAIN SANDSTONE

Name.~The Frog Mountain sandstone was named by Hayes
from Frog Mountain, in Cherokee County, northeastern Ala-
bama. As the sandstone here described is believed to represent
the Frog Mountain, that name is applied to it.

Relations, distribution, and character.—The Frog Mountain
sandstone overlies the Athens shale unconformably. Its rela-
tions and character are shown in the following sections:

Section at gap in ridge 1 mile northeast of Saginaw

Carboniferous: Chert (Fort Payne)_.._..___.____________ 50
Devonian or Carboniferous: Clay, decomposed shale
(Chattanooga), partly black, with yellow sreaks._ ... 2
Devonian: Sandstone, coarse, friable, ferrnginous, with
well-rounded quartz grains (Frog Mountain). - - [}
Ordovician:
Shale, pale green, soft, evenly laminated (Athens).. 8
Shale, brown, soft, ovenly laminated; contains
(Athens)

Section in cut on Southern Railway a quarter of a mile east of Hardys

Feet
Carboniferous: Cbert (Fort Payne)- - —--eeoooecoceee 50
Devoulan or Carboniferous:
Clay, stained black, with rotten brown sandstone
Jayer 1 inch thick (Chattanooga) ___
Clay, yellow-green, sandy, with black streaks (Chat-
tanooga)
Devonian: Sandstone, top 4 inches brown and rotten,
Test coarse hard sandstone (Frog Mountain) —--——.....
Ordovician:
Shale, green (Athens) - ooooooooeo. 1
Shale, black, fissile; graptolites abundant below
and sowe within 1 foot of sandstone (Athens)..... 20

B Uh‘ich E 0., Ordovieian trilobites of the family Telephldw and con-
cerned stratigl‘aphie correlations: U. 8. Nat. Mus. Proc., vol. 76, art. 21,
table on p. 78, 1930.

Rection in cut on Southern Ratlway half a mile east of Calera
(See pl. 10]

Carboniferous: Ft. i

Chert, irregularly thin bedded, with fossils abun-
AN (SEON) - oo oo 40+

Clay -2
Chert with clay partings__.
Clay with thin chert layers..
Chert ool
Clay, green and brown.
Chert with brachiopods . -

Probably Devonian:
Clay, sandy, with chert nodules and fossils........ 2
Clay, sandy, crinoid stem plates abunda

Bryozoa and brachiopods......_____..____.____.. 4

Devonian: Sandstone, coarse, rounded, loosely
cemented quartz grains (Frog Mountain)...._._... 4

Ordovician:
Shale, green, fissile, with graptolites
Shale, brown, fissile
Sand (from ort)
Shale, brown, fissile, wich graptolites
Ferruginous streak . ..
Clay, sandy (from sandy limestone).
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These sections show the constant presence of the Frog
Mountain sandstone from Calera northward. It is present and
2 feet thick in the gap through the chert ridge between Siluria
and Alabaster, where, however, it overlies the thin basal part
of the Little Oak limestone. It has not been observed south
of Calera and Hardys in the Montevallo quadrangle, but that
signifies nothing, for its horizon is not exposed at any point
where it was traversed. The dst in the southeastern
part of the Columbiana quadrangle identified and mapped as
Frog Mountain is so regarded on account of its position
between the Little Oak limestone below and the Fort Payne
chert above, this position being the same as that of the Frog
Mountain sandstone in Cahaba Valley. (See pl. 9.) The
outcrop of the sandstone in that region is confined to the
flanks of the Kelley Mountain anticline and to a small area in
the northeast corner of sec. 18, T. 22 8., R. 1 E., which
seems to be an inlier exposed on the summit of a small dome.
The sandstone has not been observed to crop out at any place
near the outside of the area of Floyd shale in the eastern part
of the Columbiana quadrangle. Its absence from some parts
of this border can be explained by faults but not from all.
There is no evidence of faults in secs. 12 and 18, T. 24 N.,
R. 15 E,; in sec. 8, T. 24 N,, R. 16 E.; or along the sinuous
boundary between the Little Oak limestone and Floyd shale
n Tps. 21 and 22 8., R. 1 E. If the sandstone were present
along the border, it would necessarily, unless it has become
very -thin and soft, make its presence known. No trace of
sandstone was observed, however, not even loose pieces. It
seems that the sandstone must have been deposited in a narrow
trough in the locality of the present Kelley Mountain anticline.

The Frog Mountain sandstone is everywhere rather coarse
grained, firmly cemented, hard, quartzitic, and light or dark
gray. At some exposures a few inches at the top is friable and
ferruginous. At one place this top layer contains obscure
markings resembling fossils but no undoubted fossils were
discovered. The sandstone in the Kelley Mountain anticline
is thick bedded, coarse, hard, and of a peculiar dark color
quite different from that of the typical Frog Mountain
sandstone.

Thickness.—The Frog Mountain is everywhere thin in the
vicinity of Calera and north to Siluria, ranging from a few
inches to a possible maximum of 3 feet. In the southeastern
part of the Columbiana quadrangle it appears to be generally
about 50 feet thick and locally may reach 100 feet.

Age and correlation.—It has been customary to apply . the
name Frog Mountain to any Devonian sandstone in northeast-
ern Alabama and to regard it all as of Oriskany age. How-
ever, it has been learned through investigations of the last
few years that the typical Frog Mountain sandstone of Frog
Mountain, Cherokee County, is of Onondaga age; that sand-
stone in the same stratigraphic position in Red Mountain, near
Bessemer and Birmingham, is of Oriskany age; and that sand-
stone near Odenville and near Ragland is of Hamilton age.18
The name Frog Mountain has therefore been restricted to
sandstone of Onondaga age in Alabama and Georgia.

As the sandstone in the Montevallo quadrangle is continuous
with sandstone in Little Oak Mountain at Leeds, 10 miles to
the north, which through its fossils appears to be of Onondaga
age, all the Devonian sandstone of these quadrangles is
believed to be of Onondaga age. The sandstone at Leeds is a
peculiar speckled chalky-textured rock identical in character
with sandstone at the base of the Frog Mountain sandstone at
Frog Mountain and like that carries an abundance of a finely
striated variety of Choneles mucronatus. It is upon this evi-
dence that the Devonian sandstone of the Montevallo and
Columbiana quadrangles is believed to be of Onondaga age
and therefore correctly named Frog Mountain sandstone. In
the paper just cited the sandstone of Oriskany age in Red
Mountain has been named Clear Branch sandstone and the
sandstone of Hamilton age near Odenville and Ragland has
been named Ragland sandstone.

15 For a full consideration of this subject see a recent paper by the
writer (The Devonian of Alabama: Am. Jour. Sci., 5th ser., vol. 14,
Pp. 865-380, 1027).




UNCONFORMITY AT THE TOP OF THE FROG MOUNTAIN SANDSTONE

There is a stratigraphic break between the Frog Mountain
sandstone and the Chattanooga shale, the extent of which
depends on the age of the Chattanooga. If the Chattanooga is
of Genesee age, as classified in the earlier reports, the break
would represent no more than the Marcellus shale, Hamilton
formation, and Tully limestone, but if the Chattanooga is of
earlier Mississippian age, as advocated by Ulrich and accepted
by the writer, then the break represents the formations named
above and in addition all of the Upper Devonian rocks, the
whole aggregating a thickness of 6,000 to 7,000 feet.

DEVONIAN OR CARBONIFEROUS SYSTEM
CHATTANOOGA SHALE

Name—~The Chattanooga shale was named from Chatta-
nooga, Tenn. In this region it overlies the Frog Mountain
sandstone and is overlain by the Fort Payne chert.

Character and  distribution. — Throughout the Paleozoic
regions of northeastern Alabama and south to the south end of
Sequatchie (Browns) Valley and into Murphrees Valley the
Chattanooga is a nearly homogeneous mass of densely black
slaty shale 20 to 80 feet thick. Southward from the localities
mentioned the formation gradually thins and is represented in
outcrops by 18 inches to 5 feet of dark, yellowish-green and
reddish clay. The undecomposed rock has not been seen in
these quadrangles, but it may fairly be assumed to be black
and green shale. All that is known of it in these quadrangles
is shown in the sections on page 9. Just how much if any of
the clay in the section half a mile east of Calera is Chatta-
nooga is uncertain. Its aspect is different from that of the clay
at the other points. In the eastern part of the Columbiana
quadrangle the Chattanooga has not been recognized and is
probably absent.

Age and correlation.—The Chattanooga has generally been
classified as Devonian, but the correctness of that determination
has been questioned, and some geologists regard the Chatta-
nooga of Tennessee and Alabama as Mississippian. A fuller
discussion is given on pages 10-11 of the Bessemer-Vandiver
folio.

UNCONFORMITY AT THE TOP OF THE CHATTANOOGA SHALE

If the Chattanooga shale of this region is of Genesee age, as
regarded by earlier workers, it is evident that there are no
rocks above it corresponding to the Portage, Chemung, and
Catskill formations, which together are 6,000 feet thick in
central Pennsylvania. In addition the basal Mississippian
rocks, corresponding to the Kinderhook, are probably absent.
If these conclusions are correct, there is a stratigraphic gap
above the Chattanooga shale of at least 6,000 feet. On the
other hand, if the Chattanooga is basal Mississippian, then the
unconformity at its top is of relatively minor importance, and
that between its base and the top of the Frog Mountain sand-
stone is of great importance.

CARBONIFEROUS SYSTEM
MISSISSIPPIAN SERIES
FORT PAYNE CHERT

Name.—The Fort Payne chert was named from the town of
Fort Payne, in De Kalb County, northeastern Alabama. The
name was published almost simultaneously by C. W. Hayes, of
the United States Geological Survey, and E. A. Smith, State
geologist of Alabama.

Distribution.—The Fort Payne chert is present from Calera
to Hardys, except where faulted out, and from Hardys north-
ward across the Montevallo quadrangle. Along this line it
makes a conspicuous ridge. From Calera southward the for-
mation can not be followed continuously and was nowhere
seen exposed, but its continuous presence is inferred from
patches of chert débris at its horizon. It may, however, occur
as detached lenses, and it is probably thin, whether continuous
or lenticular. Indications of Fort Payne were seen in this line
of outcrop on Sixmile Creek about 4 miles south of Erharkers.
In the Columbiana quadrangle the only locality in which the
Fort Payne seems to be undoubtedly present is in the strip at
the base of the Floyd shale from Spring Creek Church north-
eastward to the west base of Kelley Mountain, and along this
strip its occurrence is definitely known only south of the
Louisville & Nashville Railroad and in secs. 11 and 14,
T.228,R. 1 E.

Like the Frog Mountain sandstone the Fort Payne is, except
in one place, not known to be present at its horizon at the
base of the exterior outcrop of the Floyd around the Kelley
Mountain anticline. At a number of points along this out-
crop, however, chert of different character and of Little Oak
age, as described on page 9, occurs at the horizon of the Fort
Payne and can easily be mistaken for it. Locally also pieces
of fossiliferous chert in the lower part of the Floyd shale might
be mistaken for Fort Payne, but the circumstances show
clearly that these pieces have come from chert that is inter-
bedded with sandstone and shale of typical Floyd character.
The chert can not be regarded as Fort Payne unless the Fort
Payne where the chert is found is passing into a clastic facies
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of Floyd character. It is more probable that the chert is
derived from limestone layers such as are known to oceur else-
where in the lower part of the Floyd.

Character—The Fort Payne is almost exclusively known
from its chert. Like most other Mississippian cherts, it
probably originated through the silicification of limestone.
Primarily the Fort Payne as a formation is calcareous, as
shown by specimens brought up from considerable depths as
cores of diamond-drill borings. Some of the chert in such
material appears as irregular inclusions in limestone, but this
chert is full of calcite erystals. Coarse gray thick-bedded
limestone is exposed at the Fort Payne horizon on Spring
Creek about 1 mile west of Mosteller, in the Columbiana quad-
rangle. Elsewhere only fragments of crinoidal chert are seen,
except at a few places along the chert ridges in the eastern and
northeastern parts of the Montevallo quadrangle.

According to Washburne,'? the chert is at present fine-
grained crystalline quartz. It is generally yellow. Weathered
pieces are commonly whitish with small red patches. It is
brittle or finely jointed, so that it breaks easily, and usually
the attempt to trim fossils out of it breaks 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 con-
dition to be used for road surfacing without other preparation
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 polish-
ing material.

Thickness—The greatest thickness of the Fort Payne seen
in these quadrangles is 60 feet, exposed at Saginaw. The for-
mation probably nowhere exceeds 100 feet in thickness. It
is thickest in the northern part of the Montevallo quadrangle
and thins southward and southeastward. In the southern part
of the Montevallo quadrangle it appears to be thin, and in the
southeastern part of the Columbiana quadrangle it is probably
not more than 50 feet thick.

Age—The Fort Payne is known through its fossils and
through tracing into northern middle Tennessee and southern
Kentucky to be in the main of the age of the Keokuk lime-
stone, although it also includes a representative of the older
Burlington limestone.

UNCONFORMITY AT BASE OF FLOYD SHALE

In the Montevallo quadrangle and on the west side of the
Columbiana quadrangle the Floyd shale is underlain by the
Fort Payne chert and the Fort Payne in downward succession
by the Little Oak limestone, the Athens shale, and the Lenoir
limestone, which rests on either the Mosheim or the Newala
limestone. In the oval area on Page Spring Creek in the
southeast quarter of the Vandiver qhadrangle, adjoining the
Columbiana quadrangle on the north, only the Athens shale
and Little Oak limestone intervene between the Fort Payne
and Newala, The Warsaw, Spergen, St. Louis, and Ste.
Genevieve limestones, which in a complete sequence in the
Mississippi Valley intervene between the rocks equivalent to
the Fort Payne chert and the Floyd shale, are everywhere
absent in this region, so that there is an unconformity between
the Fort Payne and Floyd. North of Columbiana and in the
region immediately northeast of the Columbiana quadrangle
the Fort Payne chert, Little Oak limestone, Athens shale,
and Lenoir, Odenville, and Mosheim limestones are absent,
and the Floyd shale in consequence rests unconformably upon
the Newala limestone.

In the southern part of the Columbiana quadrangle there
are in places between the Floyd shale and Newala limestone
either darker shale with graptolites, supposed to be Athens, or
limestone and chert, supposed to represent the Little Oak lime-
stone. In places also a thin representative of the Fort Payne
chert or an uneven thickness of ¥rog Mountain sandstone is
present, and elsewhere both are present, apparently with or
without the underlying Little Oak limestone or Athens shale.
All the evidence obtained concerning these occurrences indicates
that the formations named are thin and patchy, as if the beds
were local deposits in lagoons and embayments. Such deposi-
tion would account for the fact that the Floyd in different
places in this area rests on beds widely separated in age. The
Floyd here was clearly a deposit in a sea transgressing on a
long-standing land surface or a surface that had been recently
fluctuating between a state of dry land and a state of partial
submergence. The transgressive relation of the Floyd has a
bearing on the age of the Waxahatchee, Brewer, and Wash
Creek slates as mentioned on page 3.

FLOYD SHALE

Name—The name Floyd was introduced by Hayes for a
mass of predominantly black shale, with a little sandstone and
limestone, in Floyd County, Ga. The shale of this mass is of
the same character and part of it of the same age as the shale
here described, for which the name Floyd is accordingly used.
It has been discovered recently, however, that the typical
Floyd is not strictly equivalent to the Floyd shale of these

1* Washburne, C. W., unpublished report.

quadrangles, for in Floyd County, Ga., the Floyd, as actually
mapped, includes beds at least as old as Ste. Genevieve lime-
stone. In the reports of the Alabama Geological Survey the
term “Oxmoor or shale and sandstone phase of the upper part
of the lower Carboniferous rocks” has been applied to the
Floyd shale and the overlying Parkwood formation. The
stratigraphic equivalence and geographic relations of the for-
mations are shown by Figure 4 of the Bessemer-Vandiver folio.

Distribution.—The Floyd shale occupies a wide area in the
northwest quarter of the Columbiana quadrangle from which
two belts extend southwestward on the sides of the Calera
anticline, and a sinuous band extends northwestward around
the south end of the Yellow Leaf trough in the northeast
corner of the Montevallo quadrangle. In the eastern part of
the Columbiana quadrangle is a belt, essentially synclinal and
of roughly oval shape, extending around the south end of the
Kelley Mountain anticline.

Character—The Floyd shale is in these quadrangles a pre-
dominantly gray to olive-green thinly fissile to crumbly shale,
with strata of black fissile shale making a subordinate though
considerable proportion of the whole. Included in the shale is
much hard fine-grained greenish to gray sandstone occurring
as more or less persistent strata, some as much as 50 feet thick,
or as lenses of comparatively small extent. The bedding
planes of the sandstone layers are ly coated with small
quartz crystals of secondary formation, and these cause the
pieces of sandstone scattered on the surface to glisten so that
they are locally called “diamond rocks.” An example of the
lenticular character of much of this sandstone can be seen in
any good exposure, as at the cut on the Southern Railway
between Calera and Shelby Springs, where the observed facts
furnished the basis for the sketch section of Figure 3.

F1guRE 8.—Ideal section showing sandstone lenses in Floyd shale

The sandstone in the Floyd of these quadrangles is similar
in external appearance to beds in the Floyd of Shades Valley,
southeast of Bessemer, in the Bessemer quadrangle. A thin
section from a specimen collected about 1 mile east of Readers
Gap shows the rock to be composed of irregular quartz grains
in a green matrix, some and perhaps all of which is green mica.
Associated with the quartz is an opaque yellowish to white
mineral, which may be kaolin from decomposed and iron-
stained feldspar grains. In these quadrangles the shale is full
of quartz veins a quarter of an inch to 2 inches thick. Being
characteristic of the Floyd, quartz fragments from these veins
lying on the surface, locally in rather thick accumulations,
reveal the presence of that formation even where the soil is
deep.

At many places in the narrow strip of flat land that extends
along the east edge of the Floyd shale from the Creta-
ceous border at Providence Church, southwest of Calera, to
Columbiana and in the cove 2 miles north of Columbiana
along the Pumpkin Swamp road heavy dark crushed, sheared,
and veined noncrystalline limestone occurs in dark shale of
Floyd type. The limestone shows more commonly in and
near Columbiana than elsewhere, and on the Southern Railway
a short distance southwest of the station some poor specimens
of Mississippian fossils, including Fenestella, were obtained
from one of the protruding layers of limestone. No fossils
were found elsewhere, although careful search was made
wherever the limestone was seen. It is probable that the
limestone of this strip is in the basal part of the Floyd.
Limestone occurs also in the lower part of the formation on
Beeswax Creek, near the line between secs. 26 and 27, T. 21 S.,
R. 1 E, and there is a stratum of considerable thickness that
first appears in Spring Creek half a mile west of Mosteller and
is rather extensively exposed near the contact of the Floyd
shale and the Frog Mountain sandstone as far south as the
road half a mile west-southwest of Spring Creek Church, in
the NW. % sec. 11, T. 22 S,, R. 1 E. There is a small expo-
sure of limestone in shale of Floyd type on the west bank of
Coosa River at Woods Ferry. The great body of the limestone
stratum extending from Spring Creek southwestward beyond
Spring Creek Church is thin bedded and argillaceous and
weathers to shale. Some thick coarsely crystalline layers
oceur at the base of the thin limestone half a mile northwest of
Spring Creek Church. The thin argillaceous limestone is
crowded with fossils, of which fenestellid Bryozoa are the most
numerous and striking. Similar shale full of Bryozoa is
exposed in the road about 1 mile west of Woods Ferry in
faulted contact with Athens shale bearing graptolites.

Except in the highly fossiliferous limestone just described,
the Floyd is extremely barren of fossils in these quadrangles.
Fossils, mainly from these basal limestone layers in the Floyd
shale, collected near the center of sec. 2, T. 24 N,, R. 15 E,,
and identified by Girty, are listed on page 11.



Cleiothyridina sublamellosa Spirifer aff. 8. increbescens Hall.

(Hall). Spiriferinu spinosn (Norwood and
Composita subquadrata (Hall). Pratten).
Leiorhynchus carbonife iferinn transversa (MeChesney).
Girty. Eumetria mareyi (Shuward).
Productus Girty. Griffithi Girty.

Productus ovatus Hall.
Productus semireticulatus
Martin?

A few fossils, including Leiorhynchus carboniferum, were
collected on the Tuscaloosa road in sec. 35, T. 22 8., R. 2 W.

Large collections of fossils were made from the Bangor lime-
stone and Floyd shale of Shades Valley, in the Bessemer
quadrangle, north of the Montevallo quadrangle, and in the
northeast corner of the Vandiver quadrangle, north of the
Columbiana quadrangle. Lists of these fossils are published
in the Bessemer-Vandiver folio.

Neurly all the species of the above list, as well as those listed
in the Bessemer-Vandiver folio, would be expected in any con-
siderable collection of Chester group fossils from the Missis-
sippi or Ohio Valleys and are sufficient evidence of the Chester
age of the Floyd.

Thickness—The thickness of the Floyd is probably not
more than 1,000 feet, although the generally steeply inclined
attitude of the formation and its wide extent might give the
impression that it is many thousand feet thick. The true
thickness is best determined in the belt just north of Saginaw.
Here the bottom of the Floyd is easily determined by the Fort
Payne chert ridge, and the top of the Parkwood, overlying
the Floyd, is fixed by the Shades sandstone member of the
Pottsville formation. As the beds are approximately verti-
cal, the thickness of the two formations can not exceed the
distance between the limits stated, which is practically 2,000
feet. Of this thickness probably no more than half should
be assigned to the Floyd. The delimitation of the Floyd
and Parkwood is based on the presence or absence of black
shale, which occurs only in the Floyd. It is not possible
to locate exactly the plane of separation everywhere, but
so far as observed the 1,000 feet here assigned to the Floyd
includes all the black shale. The apparent great thickness
of the Floyd in the wider aress is the result, therefore, of the
plication of a comparatively weak mass of shale not more than
1,000 feet thick.

PARKWOOD FORMATION

Name.~In Shades and Cahaba Valleys, mainly north of
these quadrangles, on the west side of the Cabhaba and of the
Coosa coal fields, are shales and sandstones named the Park-
wood formation,2® from the town of Parkwood, which is
situated upon the formation. The Parkwood is defined as
including the 1,500 to 2,200 feet of shale and sandstone lying
above the base of the sandstone making Little Shades Moun-
tain and Bald Ridge, half a mile west of Oxmoor, and below
the Brock coal bed, which is taken as the base of the Pottsville
formation.

Distribution.—The best exhibition of the Parkwood is in
the vicinity of Oxmoor, where it is nearly all exposed, and
along the Southern Railway west of Genery Gap, both places
in the Bessemer quadrangle. In the Montevallo and Colum-
biana quadrangles the formation is nowhere well exposed. Its
certain area of outcrop is a sinuous belt around the south point
of the Yellow Leaf trough, in the northeast corner of the
Montevallo quadrangle and northwest corner of the Colum-
biana quadrangle. It could not be satisfactorily identified
along the east side of the Coosa coal field and is believed to be
cut out by a fault that brings the Floyd shale into contact with
the Pine sandstone member of the Pottsville. There is an
elongated area along Shoal Creek west of Wilton, bounded on
the south by the Helena fault, that is supposed to be Park-
wood because a coal bed cropping out in that region is believed
to be the Brock coal, which lies at the base of the Pottsville
formation and immediately overlies the Parkwood. A little
shale was seen in the bed of Shoal Creek in this area.

Character.—The Parkwood formation in these quadrangles
is composed of gray shale and sandstone. The sandstone is
generally in thick flags and makes strata as much as 100 feet
thick. Some of the sandstone is hard and quartzose, but most
of it is probably more or less feldspathic. A large part is
somewhat ferruginous and weathers to a rusty color. No cal-
careous matter oceurs in the formation, and at only one place
was black shale noted. In these respects the Parkwood is
entirely different from the underlying Bangor limestone or
Floyd shale. In its eastern areas of outcrop, however, the
Parkwood is scarcely distinguishable from the Floyd, and the
basis of separation of the two is the presence or absence of the
black shale that composes a large part of the Floyd, the rocks
down to the upper limit of black shale being included in the
Parkwood. The Parkwood bears a strong resemblance to the
Pottsville also but contains no coal. TIn Shades Valley its top
is marked by the base of the Brock coal, the lowest bed of
the Cahaba coal field, lying 40 feet below the Shades sand-
stone. In these quadrangles the Brock coal is not known,

0 Butts, Charles, U. 8. Geol. Burvey (ieol. Atlas, Birmingham folio
(No. 175), p. 8, 1910.

Montevallo-Columbiana
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except in a small area in the northwest corner of the Monte-
vallo quadrangle, and the only practicable boundary between
the Parkwood and Pottsville is therefore the bottom of the
Shades sandstone.

Thickness—In these quadrangles the Parkwood is about
1,000 feet thick, as indicated in the discussion of the thickness
of the Floyd shale above.

Age and correlation.—In Shades Valley, in the Bessemer
quadrangle, where the Parkwood is about 2,000 feet thick, a
collection of fossils strongly indicating Pennsylvanian age was
obtained from a sandstone about 500 feet below the top. In
the southwest corner of the Bessemer quadrangle and appar-
ently about 500 feet above the bottom of the Parkwood fossils
of unmistakable Mississippian age are present. These fossils
are listed in the Bessemer-Vandiver folio. It appears, there-
fore, that where the sediments of Parkwood type attain their
maximum thickness they probably transgress the paleontologic
and chronologic boundary between the Mississippian and
Pennsylvanian series and that the upper 500 feet at least is
probably of Pennsylvanian age. It is assumed that in the
Montevallo and Columbiana quadrangles, where the thickness
of the Parkwood is only about 1,000 feet, the upper part,
including the probable Pennsylvanian beds, is missing, that
the remaining lower part is Mississippian, and that the Potts-
ville lies unconformably upon it near its middle. The Missis-
sippian part of the Parkwood is of Chester age, and its lower
part probably corresponds to the upper part, possibly the
upper two-thirds, of the typical Pennington formation of
southwestern Virginia. In a personal communication Charles
Schuchert expresses the opinion that the Pennsylvanian part is
equivalent to the Morrow group of Arkansas and Oklahoma.

UNCONFORMITY AT THE TOP OF THE MISSISSIPPIAN

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

PENNSYLVANIAN SERIES
POTTSVILLE FORMATION

Nuame.—The Pottsville formation takes its name from Potts-
ville, in the anthracite coal field of Pennsylvania. It forms
the lowest part of the Pennsylvanian series, and in the Warrior
field, in the Birmingham and Bessemer quadrangles, it rests
unconformably upon the eroded surface of the Mississippian
rocks, but in Shades Valley sedimentation was apparently con-
tinuous and there is no break between the Parkwood and
Pottsville formations. The base of the Brock coal bed is taken
as the base of the formation on the northwest side of the
Jahaba field, but in the Coosa field, where the Brock coal
appears to be absent, the bottom of the Shades sandstone is
taken as the base. The Pottsville forms the top part of the
Paleozoic section in Alabama.

Distribution.—There are two areas of Pottsville rocks in
these quadrangles, known as the Cahaba and Coosa coal fields.
The Cahaba field occupies a quadrangular area in the north-
western part of the Montevallo quadrangle, and the south end
of the Coosa field occupies a small area in the northeast corner
of the Montevallo quadrangle and northwest corner of the
Columbiana quadrangle.

Characler~—The Pottsville rocks comprise sandstone, shale,
and coal and form the coal measures of the State. The sand-
stone is usually in thick-bedded to massively bedded strata
from a few feet to more than 100 feet thick. Except in the
ridge-making members most of the sandstone is medium coarse
grained and not so thoroughly cemented as to withstand
weathering a long time, so the strata generally make low,
rounded ridges and knolls, The shale is in beds of varying
thickness and constitutes a minor proportion of the formation.
It is either of purely argillaceous or of sandy composition and
includes thin sandstone layers. The coal beds are associated
with or included in the shale beds.

The upper 2,800 feet of the Pottsville in the Cahaba coal
field, in the Montevallo quadrangle, beginning below with the
Straven conglomerate member, is made up in large propor-
tion of very coarse conglomerate in beds some of which are
more than 100 feet thick, interbedded with sandstone and
shale containing workable coal beds. The well-rounded peb-
bles of the conglomerate consist of chert and quartzite, most
of which are 4 inches or less in diameter but a few as much
as 8 inches. The chert is of the type of the Copper Ridge
(see p. 6) and probably was derived from a land surface of
Copper Ridge lying on the east. The quartzite pebbles also
must have come from the east. Mineralogically the sand-
stones are made up almost wholly of quartz grains, though
containing a little mica and feldspar and scattered crystals of
magnetite and zircon. The shale consists largely of very fine

quartz grains and mica shreds in about equal proportion,
together with small quantities of the other minerals that occur
in the sandstone. Both shale and sandstone are colored with
carbon and iron oxide.

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
in Pottsville time.

The basal part of the formation contains several beds of
siliceous sandstone and conglomerate known collectively as the
“Millstone grit.” The presence of these hard, resistant beds,
inclined 15° or more or even vertical for long distances, has
been the controlling condition of the formation of the high
ridges along the northwest sides of the Cahaba and Coosa coal
fields, such as Shades and Pine Mountains of the Cahaba field
and Backbone, Oak, and Double Oak Mountaing of the Coosa
field.

Thickness.—The Pottsville in the deepest part of the Cahaba
coal field in the Maylene Basin is about 9,000 feet thick and
in the part of the Coosa field in these quadrangles about 3,500
feet thick. The Maylene Basin probably holds the youngest
Paleozoic rocks in Alabama.

Shades sandstone member.—The Brock coal, at the base of
the Pottsville in the Birmingham quadrangle and elsewhere, is
generally overlain by 40 feet or more of shale, above which is
the Shades sandstone member, named from Shades Mountain,
in the Bessemer quadrangle. In the area here described, how-
ever, the Brock coal is known only in the northwest corner of
the Montevallo quadrangle, and the Shades sandstone is there-
fore elsewhere considered the basal member of the Pottsville.
The Shades is thick bedded, rather coarse, and generally some-
what conglomeratic in the lower part. It is 200 feet thick. Its
hasal 40 feet or so crops out as a cliff along Shades Mountain
almost the entire length of the Cahaba field. It crops out for
about 1 mile across the northwest corner of the Montevallo
quadrangle and makes the west ridge of Double Mountain,
which extends around the south end of the Yellow Leaf trough
in the northeast corner of the Montevallo quadrangle and into
the northwest corner of the Columbiana quadrangle, where it is
named Stony Ridge.

Pine sandstone member.—The Pine sandstone member,
named from Pine Ridge, in the Bessemer quadrangle, is a gray
siliceous rock, thick-bedded at the base but grading into thin-
ner beds at the top. It is about 400 feet thick and makes by
its outcrop a low ridge crossing the northwest corner of the
Montevallo quadrangle and Locust Ridge, within Stony Ridge
made by the Shades sandstone, around the southwest end of
the Yellow Leaf trough, in the northeast corner of the Monte-
vallo quadrangle.

Chestnut sandstone member.—Some 800 feet above the Pine
sandstone member and separated from it by shale and sand-
stone with coal beds is the Chestnut sandstone member. This
sandstone is gray and siliceous, rather flaggy in composition,
and parted into three benches by shale in places 25 feet thick;
the whole member is perhaps 200 feet thick. It is sufficiently
resistant to make a conspicuous ridge nearly the whole length
of the Cahaba coal field. In this area it can be recognized
only in the northwestern part of the Montevallo quadrangle.

The Chestnut sandstone is the highest bed included in the
“Millstone grit.” The sandstones higher in the section are
more feldspathic or argillaceous, finer grained, and less firmly
cemented and hence less resistant. In fact, a progressive
change can be noted from a fairly coarse siliceous, locally con-
glomeratic sandstone at the base of the Shades member through
the Pine sandstone member to a somewhat argillaceous flaggy
rock at the top of the Chestnut sandstone member.

Wolf Ridge sandstone member.—In the Bessemer and Van-
diver quadrangles the Wolf Ridge sandstone makes Wolf
Ridge, from which it is named. Its outcrop extends about 1
mile into the northeast corner of the Montevallo quadrangle.
It is about 100 feet thick. It may represent the Chestnut
sandstone of the Cahaba field.

Straight Ridge sandstone member.—The Straight Ridge sand-
stone is also well developed in the Vandiver quadrangle,
where it is a hard thick-bedded sandstone 50 to 100 feet thick.
It just enters the Montevallo quadrangle in the northeast
corner, where it crops out in a small triangular area.

Straven conglomerate member.—In the northeastern part of
the Cahaba field, in the Montevallo quadrangle, is the Straven
conglomerate, named from the mining town near which it is
well developed. The pebbles in it are of quartzite and well
rounded; a large part of them are from 2 to 4 inches in
diameter and here and there is a larger one. It is persistent
around the Dry Creek basin and on the south flank of the
Piney Woods Creek anticline and thence south perhaps to the
vicinity of Savage Creek mine. Its thickness does not appear
to exceed 50 feet, except perhaps locally.

General correlation of the coal beds.—The coal beds are
described under the heading “Economic geology.” Their
names, sequence, and horizons are shown on the columnar-
section sheet.



As there is no direct connection between the several coal
fields, it is necessary to depend on fossil plants or stratigraphic
relations for correlating the coal beds. KFrom fossil plants
David White makes the correlations between the Warrior and
Cahaba fields indicated in Figure 5 of the Bessemer-Vandiver
folio. As fossil plants are rare in the south end of the Coosa
Basin, this means of correlation is not at present available
there.

White divides the Pottsville formation into lower, middle,
and upper Pottsville. The lower Pottsville extends from the
bottom of the Pottsville to the top of the Lee formation of
Virginia and Tennessee or to the top of the sandstone in east
Teunessee named Ewmory by Safford and Killebrew and Rock-
castle by Campbell. It includes the Pocahontas coals of Vir-
ginia and West Virginia. The middle Pottsville includes the
beds that carry the Sewell and Quinnimont coals of West Vir-
ginia, and the upper Pottsville includes the Kanawha coals
of West Virginia. The corresponding divisions in the Ala-
bama coal field are indicated in Figure 5 of the Bessemer-
Vandiver folio. Lists of the fossils occurring in the Pottsville
of Alabama are published in the Bessemer-Vandiver folio.

UNCONFORMITY AT TOP OF POTTSVILLE FORMATION

In this part of Alabama there are no rocks corresponding to
a great sequence found in other parts of the United States,
including the upper part of the Pottsville and the Allegheny,
Conemaugh, Monongahela, and Permian formations of the
Carboniferous of the northern Appalachians, as well as the
entire Triassic and Jurassic systems and the Lower Cretaceous
of other parts of the world. There is thus a very great strati-
graphic gap between the Cretaceous rocks of this region and
the youngest rocks underlying them.

CRETACEOUS SYSTEM

In this region the Cretaceous system is represented by the
Upper Cretaceous Tuscaloosa formation, which is present as
outliers and scattered masses near the border of the main areas
of the formation.

TUSCALOOSA FORMATION

Name and relations.—The Tuscaloosa formation was named
from Tuscaloosa, Ala., where it is typically developed. It
rests unconformably upon all the other formations of the
region from the Rome, in the southwestern part of the Monte-
vallo quadrangle, to the Pottsville, 2 or 3 miles west of the
Montevallo quadrangle.

Distribution.—The Tuscaloosa formation is distributed irreg-
ularly in these quadrangles. Apparently the most extensive
continuous area and the greatest thickness are on the ridge
west of the Centerville road, in the southwest corner of the
Montevallo quadrangle. In this general region the Tuscaloosa
is extensively distributed but has knobs of dolomite and chert
protruding through it, showing that it was laid down on a
knobby surface. Isolated patches of sandy soil similar to that
on the Tuscaloosa areas occur nearly as far north as Monte-
vallo, as shown on the map. Some of these patches have been
mapped with approximately located boundaries, but these
boundaries indicate sufficiently the area within which isolated
Tuscaloosa deposits occur. A few patches of coarse gravel in
the southwestern part of the Columbiana quadrangle are sup-
posed to be Tuscaloosa.

Character—The Tuscaloosa is composed largely of clay,
which is more or less variegated, with subordinate proportions
of sand and gravel. Red, pink, yellow, and bluish bands
alternate in the mass of clay. The sand occurs, partly at least,
as thin layers in the clay. In the Shelby ore bank at Shelby
is a 12-foot layer of pink, white, and orange-colored sand with
quartz pebbles overlain by a 15-foot layer of red loam, as

“shown in Plate 11. From its resemblance to typical Tuscaloosa
deposits the writer is disposed to regard the material at Shelby
as Tuscaloosa, originally either a semidetached deposit in an
old low valley or shallow embayment of the pre-Cretaceous
surface or an outlier left in the course of erosion. The basal
Tuscaloosa is in places, if not generally, a very coarse gravel.
Such a deposit 80 feet thick directly overlies the Floyd shale
in the southeast corner of T. 24 N, R.12 E, and extends
southwest to Mahan Creek in the northeastern part of T. 23
N, R. 12 E. Abundant loose gravel of the same kind occurs
from this region eastward one-third of the distance across the
southern part of the Columbiana quadrangle, nowhere reach-
ing a mile north of the south line. East of this limit no gravel
was seen, nor does gravel occur west of the ridge of Floyd
shale about southwest of Providence Church. Detached
patches of such gravel occur three-quarters of a mile west and
the same distance northwest of Providence Church. All these
gravel beds that appear to be nearly in place lie between alti-
tudes of 600 and 700 feet. A plausible interpretation is that
the coarse gravel is a local basal Tuscaloosa deposit. As such
gravel has nowhere been seen to be overlain by unquestionable
Tuscaloosa material, however, and as similar gravel that, owing
to its high level, can hardly be regarded as Tuscaloosa occurs
at other points, as on the top of Kelley Mountain, on the east
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edge of the Columbiana quadrangle, there is some doubt as to
the correctness of the reference of any of the gravel to the
Tusealoosa.

Thiclness—The thickness of the Tuscaloosa may reach but
probably does not exceed 100 feet. A water well 1 mile south
of Concord Church, 6 miles southwest of Calera, penetrated 90
feet of unconsolidated material to reach the underlying Ordo-
vician limestone, and this material is in part at least Tusca-
loosa clay. Another well, on the Mapleville road 1 mile
southwest of Providence Church, passed through 3 feet of
sandy soil and 47 feet of clay into gravel, which is the water-
bearing stratum. A well on the same road at the south edge
of the quadrangle is reported 50 feet deep in sand and gravel.
It could hardly be much deeper, for one-eighth of a mile south-
east bedrock crops out scarcely more than 50 feet below the
well head.

Age and correlation.—The scanty collections of fossil plants‘

that have been obtained in other parts of Alabama indicate,
according to E. W. Berry, that the basal Tuscaloosa, with
which part only of the formation this folio is concerned, is
probably of the same age as the upper part of the Raritan for-
mation of Maryland and New Jersey, which is the lowest for-
mation of the Upper Cretaceous in the eastern United States.

TERTIARY (?) SYSTEM

All around Kelley Mountain and extending up to the 600-
foot level is abundant coarse quartzite gravel, and scattered
pebbles of the same rock occur on the crest of the mountain at
an altitude of 700 feet, or 350 feet above Coosa River. This
gravel is well displayed along the road northeast of Pine Flat
School.  There is a small deposit of the same kind of gravel
on a low knoll three-quarters of a mile west of Mosteller and a
notable deposit along the road on the west side of the ridge
1 mile northeast of Bay Spring Church.

These pebbles were originally deposited at a level at least as
high as the top of Kelley Mountain, on a flood plain of an old
base-leveled valley. They have been redistributed down the
slopes in the course of the degradation of the region, as it is
impossible that they could have been originally deposited in
their present positions, although some of the material on the
slopes may have been deposited by the river at a later stage in
its downcutting. From the depth of the erosion that has since
occurred, it does not seem probable that this gravel is younger
than late Tertiary.

QUATERNARY SYSTEM

The Quaternary system is represented in these quadrangles
by the deposits of Recent alluvium laid down upon the flood
plains of the present streams. Wells near Curry Ford show a
thickness of 40 feet for the alluvium, which at that place con-
sists of sand, clay, and gravel.

STRUCTURE

Method of representing structure.—The structure is shown on
the map by structure sections, which show how the cut edges
of the strata would appear in deep trenches extending across
the region at right angles to the strike of the rocks. This
method is very instructive, but it has the disadvantage of show-
ing the structure only near the particular line of the section.
It is the best method where the rocks are greatly folded and
faulted.

The details of structure are shown on the maps by strike
and dip symbols and by lines representing the position of the
faults and of the folds.

General features of the structure.—~In these quadrangles, as
throughout the Valley and Ridge province, the rocks, origi-
nally horizontal, have been, through enormous pressure exerted
from the southeast, intensely folded, crumpled, and faulted, so
that they now lie in great arches (anticlines) and troughs
(synclines) having a general northeasterly trend. There are
several great faults along which the strata have been greatly
dislocated, the major faults running along the southeast sides
of the two coal fields.

A few miles northwest of the northwest corner of the
Montevallo quadrangle is the great Birmingham anticline.
From the crest of this arch the strata dip southeastward into
the great trough of the Cahaba coal field. The Shades sand-
stone, which rises toward the northwest and crops out on the
southeast limb of this anticline in the northwest corner of
the Montevallo quadrangle, is several thousand feet beneath
the surface at the southeast edge of the Cahaba field. The
general southeast dip on this limb of the anticline is inter-
rupted by several minor folds, such as the Tacoa, Piney Woods
Creek, and Dogwood-Mayberry anticlines, which produce cor-
responding minor synclines or basins—the Belle Ellen and
Pea Ridge synclines and the Dry Creek basin. Steep dips
prevail along the northwest side of the Cahaba field; on the
southeast the rocks flatten out and are gently undulating over
a large area northwest of Aldrich. They are sharply upturned
to a vertical or even slightly overturned attitude along the axis
of the Aldrich syncline and southwest of Aldrich. East of the
Cahaba coal field is the east limb of another great anticline,

the rocks of Cahaba Valley dipping in general eastward into
the trough of the Coosa coal field and, south of the Coosa
trough, as in most of the Montevallo and Columbiana quad-
rangles, into the Columbiana Mountain syncline. At the
south end of the Coosa coal field are a number of minor folds
that extend southwest to the Elliottsville fault. This fault has
produced a peculiar offset in the outerop of the formations and
of the ridge of the Copper Ridge dolomite, probably as a result
of the westward movement of the strata on the north, including
those of the Coosa coal field, the movement pivoting around a
point near the south end of the Elliottsville fault. If the
segment of strata were swung back to its original position,
the broken ends of the Copper Ridge outcrop would prob-
ably be brought together in the vicinity of sec. 30, T. 21 8.,
R. 2 W. North of Elliottsville the fault probably shifts into
the midst of the Newala li and the nt has
followed the bedding planes of that formation and so has
produced no displacement by which the movement would be
revealed. This fault probably connects northeast of New-
hope Church with the Cahaba Valley fault, in the Vandiver
quadrangle.

The Columbiana syncline pitches southwest in the southern
part of the Columbiana quadrangle and northeast in the north-
eastern part, in Columbiana Mountain, The Weisner forma-
tion in Columbiana Mountain appears to be in unconformable
contact with the Waxahatchee slate, but as the rocks beneath
the Weisner may be Wash Creek slate the relations are not
known. If they are Wash Creek, then there is an east-west
fault at the southwest base of Columbiana Mountain between
the Wash Creek and Waxahatchee. The peculiar fact about
this fault, if there is one, is that it is downthrown on the east,
contrary to the rule in the Valley and Ridge province.

In a consideration of the Columbiana syncline as a whole,
stratigraphically, areally, and structurally, the following inter-
pretation is strongly suggested. In the Columbiana Moun-
tain region the axis pitches to the northeast and the strati-
graphic sequence in ascending order is as follows: Slate of the
Talladega, Weisner quartzite, Shady limestone, Rome forma-
tion, and Conasauga limestone. In the southern part of the
quadrangle the axis of the syncline pitches to the southwest
and the succession upward is Waxahatchee slate, quartzite,
Sawyer limestone with more slate above, Brewer phyllite, and
Wash Creek slate.

There is a certain degree of similarity in the stratigraphic
sequence in both of these areas. At the south end of Colum-
biana Mountain the Weisner quartzite is underlain by slate
of Waxahatchee type, which is apparently continuous with the
Waxahatchee to the southwest. On the southwest the discon-
tinuous beds of quartzite underlying the Sawyer limestone
may be modified Weisner, the Sawyer limestone may corre-
spond to the Shady limestone, and the purplish Brewer
phyllite may correspond to the Rome formation, strongly
distinguished by its red shale. Here the correspondence ends.
The Wash Creek slate bears no resemblance to the Conasauga
limestone overlying the Rome formation in the Columbiana
Mountain area. However, the Wash Creek could be a wholly
clastic facies of the Conasauga, which in some other areas is
predominantly shale. The interpretation suggested by these
facts is that the Columbiana syncline is crossed by a low
northwest-southeast anticline between Columbiana and Shelby,
giving an opposing pitch to the axis as described, and that
the stratigraphic succession is actually repeated on opposite
sides of the cross anticline, as suggested by the facts. If
this interpretation should prove to be the correct one it
follows that the rocks next above the Waxahatchee slate in
the southern part of the Columbiana quadrangle are of Lower
Cambrian age with higher Cambrian formations succeeding
them. This would leave only the age of the Waxahatchee
undetermined.

The small area of Weisner rocks, mainly in secs. 9 and 16,
T. 218, R. 1 E, in the syncline northeast of the area of the
Rome and Conasauga formations is overthrust upon these
younger formations. The depth of the Columbiana syncline in
the southern part of the Columbiana quadrangle is unknown.
The Waxahatchee, Brewer, and Wash Creek slates are over-
thrust upon the Newala limestone, and the attitude of the
limestone is a matter of speculation. It may have been folded
and eroded before the overthrusting of the slates. The aline-
ment of the Columbiana syncline shows that folding took
place after the overthrusting also. This fact is further attested
by the general parallelism of the outcrops of the mapped slate
formations with the outerops of limestone formations around
the south end of the Kelley Mountain anticline. The Kelley
Mountain anticline is a definite arch pitching southwest.
Between it and the Columbiana syncline are a low arch
between Shelby and Kewahatchie and a low syncline, in which
lies the Floyd shale of that region.

In the development of the folds through pressure from the
southeast, which produced movement of the great body of
rocks to the northwest, the crests of the major anticlines were
naturally thrust farther northwest than the bottoms of the
synclines, so that the common limbs, the northwest limbs of




the anticlines or the southeast limbs of the synclines, having
before the movement a northwest dip, became vertical, then
overturned with a southeast dip, and finally, in some places,
completely overfolded, so that the common limbs of the folds
were upside down. These limbs, weakened by stretching and
crushing, finally gave way, and overlying masses slid forward
along the planes of the breaks so far that the older rocks,
buried deep in the center of the overturned arches, were thrust
upward stratigraphically into a position above the upper rocks
involved in the folding. (See pl. 12.) In time the over-
turned and overthrust masses were eroded away, and the sur-
face was reduced to the present condition, in which no trace
of the faulting is preserved in the topography. Thus are
explained the great faults bordering the coal fields, the Opos-
sum Valley, Helena, and Coosa faults, and the disappearance
of the common limbs of the folds. The total northwest move-
ment along each of these faults was at least as much as the
thickness of rocks displaced, which on the Opossum Valley
fault is at least 2 miles and in places on the Helena fault at
least 3 miles. The actual horizontal movement may have been
much greater. The combined effect of all these faults is an
overlapping structure for the whole area.

Dip of fault planes.—The dip of the fault planes is unknown
for most of their length, but at Aldrich data obtained in min-
ing show a dip of 85° E. for the Helena fault at that place.
The great fault plane at the base of the Waxahatchee slate
probably has low dips of varying direction from place to place.

Metamorphism.—Notwithstanding the great movement, with
attendant friction and crushing near the fault planes, there
has been very little metamorphism of the rocks. The Monte-
vallo coal bed, which has been mined up to the fault, is said to
show no change that indicates any difference from its ordinary
chemical composition. The Waxahatchee, Brewer, and Wash
Creek slates have been, however, slightly metamorphosed from
their original condition of clay shale to their present condition
of slate and phyllite, probably as a result of extreme com-
pression involved in their overthrusting for 12 miles or more.

The Floyd shale and the Waxahatchee, Brewer, and Wash
Creek slates are very minutely crumpled, and the beds every-
where dip steeply. They have also been fractured minutely,
and the fractures have been filled with quartz, which forms
veins, most of those in the Floyd from a quarter to half an
inch thick and those in the slates as much as 2 feet. The
slates have been so strongly compressed that slaty cleavage has
been generally developed in them.

GEOLOGIC HISTORY

In the earliest time of which there is record in the sedi-
mentary rocks of the Appalachian Highlands, perhaps a
hundred million years ago, or according to more recent hypoth-
eses, based on the rate of formation of lead from radioactive
minerals, as much as five hundred million years ago, along the
site of the Valley and Ridge province lay a strait between still
more ancient lands on the east and on the west. This strait
was on the eastern border of a great ares, extending to the
region of the present Great Lakes, that was slowly but inter-
mittently subsiding during all of Paleozoic time. The Appa-
lachian Strait widened into the Appalachian Gulf. The fill-
ing up of this subsiding earth basin by sediments derived
from the bordering lands constitutes the part of this history
which properly begins with the Paleozoic era. The vast lapse
of time which had preceded the deposition of these sediments
is recorded in the rocks of the Blue Ridge and Piedmont
provinees. These rocks, which extend beneath the Valley and
Ridge province and Appalachian Plateaus, are the foundation
upon which the Paleozoic rocks rest.

PALEOZOIC ERA
CAMBRIAN PERIOD

From the bordering land areas great quantities of fine mud
were discharged into the Appalachian Strait by the rivers of
pre-Weisner (Waxahatchee, Brewer, Wash Creek) time (pre-
Cambrian or Paleozoic). At intervals coarse sand mixed with
small quartz pebbles was deposited, and this material became
quartzite, a few thin beds of which are found in the slates.
There was also a short period of limestone deposition, when
the Sawyer limestone member of the Waxahatchee slate was
laid down. Fine clayey material greatly predominated, how-
ever, indicating derivation from land of low relief or deposition
in water distant from shore, so that only the finer sediment was
transported to it.

As the pre-Weisner slates were originally finely stratified
clay, they were evidently deposited in water. No organic
remains except the Calcareous alga of Cryptozoon type in the
Sawyer limestone member have ever been discovered in them
or in their equivalent in Georgia and Tennessee, but they
reveal no conditions unfavorable to Cambrian types of life.
In their general lack of fossils they also accord with known
pre-Cambrian rocks elsewhere. Although they are here classi-
fied as pre-Cambrian or Paleozoic, the weight of evidence seems
to the writer to favor pre-Cambrian age for them.

Montevallo-Columblana.
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In the succeeding Weisner epoch much coarse sand with
fine gravel was deposited in alternation with fine material like
that of the pre-Weisner slates. The Weisner epoch was
certainly Cambrian, for Lower Cambrian fossils oceur, though
rarely, in the Weisner rocks.

The Weisner epoch was succeeded by that in which the
Shady limestone was laid down. This indicates a great change
in geographic or meteorologic conditions, for obviously pure
limestone can not be deposited except in water free from
earthy sediment. A few forms of life are known to have
existed in the sea of the Appalachian region in Shady time,
but so far as known life was scarce.

The deposition of earthy sediment was resumed in the suc-
ceeding Rome epoch, and a notable feature of the deposits then
formed is the red shale, which denotes perhaps an accumula-
tion of soil stained red by iron oxide on a tributary land dur-
ing an arid time in which the Shady limestone was laid down,
the lack of water for the transportation of sediment being the
cause of the clear sea of Shady time. At rare intervals the
Rome sea was invaded by swarms of trilobites and brachiopods
whose remains are now entombed in the deposits laid down
during the time of their invasion.

In the Conasauga epoch, which followed the Rome epoch,
the conditions again favored the formation of limestone in Ala-
bama. Probably in Conasauga time a persistent land barrier
was raised between Cahaba and Birmingham Valleys, for, as
shown under the heading * Descriptive geology,” the Conasauga
is absent along the eastern margin of the Cahaba coal field and
probably was not deposited there because of an island in that
part of the Conasauga sea. This Cahaba barrier marks an area
in which there was a decided tendency to uplift, technically
called a positive area, as shown below, and to this tendency is
due the peculiarities of distribution of the Ordovician lime-
stones in the two valleys. In Middle Cambrian time, the area
southeast of this barrier was occupied by the sea, which seems
to have withdrawn by Upper Cambrian time, for apparently
no Upper Cambrian beds occur in that part of Alabama.

CAMBRIAN OR ORDOVICIAN PERIOD

The period succeeding the deposition of the Conasauga lime-
stone and ending with the deposition of the Chepultepec
dolomite was one of the most notable periods for the deposition
of dolomite in the history of the earth. After the Conasauga
limestone was laid down Birmingham Valley and Cahaba
Valley were elevated above sea level, and the resulting erosion
produced the unconformity described on page 6. After the
deposition of the Brierfield dolomite in the Montevallo region
there followed a resubmergence, including that of the Cahaba
barrier, except south of Bessemer (p. 6), and the Ketona
dolomite was laid down in both Birmingham and Cahaba
Valleys. The deposition of the Ketona was succeeded by
another uplift of about the same region as before while the
Bibb dolomite of the Montevallo region was deposited, after
which the sea spread over all of the southern Appalachian
region and so remained while the great mass of the Copper
Ridge dolomite was deposited, and in the Montevallo-Colum-
biana region submergence continued during Chepultepec time.

The seas of this dolomite period were nearly devoid of living
organisms that possessed parts capable of fossilization except in
Chepultepec time, when some forms, principally gastropods,
were common but not abundant.

ORDOVICIAN PERIOD

The Ordovician period was one of notable oscillation in the
Valley and Ridge province, leading to repeated emergence
and submergence of certain areas and corresponding gaps in
the sedimentary sequence.

The Cahaba barrier seems to have been continuously effec-
tive and part of the time to have extended over Cahaba Valley.
After a short ! during St time (p. 7) the
Cahaba Valley was resubmerged, and Ordovician deposition
began with the Longview limestone and continued apparently
without interruption through Newala and Odenville time, after
which Cahaba Valley emerged during early Chazy time, in
which the St. Peter sandstone and possibly limestone of early
Stones River age were deposited elsewhere. In Cahaba Valley
the deposition of limestone was resumed in Mosheim and
Lenoir time, was interrupted while the Athens shale was being
deposited in the south end of the valley, and then repeated
with the deposition of the Little Oak limestone (late Chazyan).
Afterward the valley area was elevated above sea and so
remained until it was temporarily submerged again in early
Frog Mountain (Onondaga) time. In Lenoir, Athens, and
Little Oak time marine animals, brachiopods, gastropods, and
graptolites, were fairly abundant in the seas of the region.
In Athens time this Alabama region had connection through
the ocean with all parts of the world, as testified by the world-
wide distribution of the Athens graptolites (p. 9).

The great difference between the faunas of Birmingham and
Cahaba Valleys during Ordovician time is due to the com-
plete separation, by the Cahaba barrier, of the seas occupying
the two valleys.

SILURTAN PERIOD

Crustal oscillation continued through the Silurian period.
The elevation of the Cahaba Valley area above sea level pre-
vented the deposition or resulted in the removal of any Silurian
deposits that may have been laid down in that region. Bir-
mingham Valley and the site of the Cahaba coal field, prob-
ably including the part of that field in the Montevallo
quadrangle, on the other hand, were submerged at the begin-
ning of the period and so remained while the Red Mountain
formation was laid down. Beyond this there is no record
of events during the Silurian period in these quadrangles.

DEVONIAN PERIOD

The unrecorded time of the Silurian period continued
through the early part of the Devonian period. Then the
western part of the Montevallo quadrangle may have been
temporarily submerged in Oriskany time, but if so the
record is buried beneath the rocks of the Cahaba coal field.
In Onondaga time all the area east of the Cahaba coal field
was probably submerged and the Frog Mountain sandstone
was deposited. The remainder of the Devonian period, an
immensely long time, is, however, a blank in this area, except
in so far as the Chattanooga shale may constitute a meager
record, but the range of possible interpretations of this record
is 80 great that limits of space permit no further discussion here.

CARBONIFEROUS PERIOD

The events of the early part of Carboniferous (Mississip-
pian) time (Burlington epoch) are scantily recorded in the
Birmingham district in the basal beds of the Fort Payne
chert. The region was entirely submerged, however, during
Keokuk and Warsaw time but was raised again above sea
level during all or parts of St. Louis and Ste. Genevieve time.
Then it was resubmerged and so remained during succeed-
ing Chester and early Pennsylvanian time while the prevail-
ingly earthy sediment of the Floyd shale and Parkwood
formations was deposited. The deposition of the Parkwood
seems to have been followed by the deposition of the Brock
coal and the basal sandstone of the Pottsville formation of the
Cahaba and Coosa coal fields. The deposits of Pottsville time
were the mud, clay, and sand that formed the Pottsville shales
and sandstones. The pebbles of chert in the great masses of
coarse conglomerate beginning with the Straven conglomerate
member were doubtless derived from areas of Copper Ridge
dolomite, and the pebbles of quartzite, and here and there one
of conglomerate, were probably derived from the Weisner,
‘Wash Creek, Brewer, and Waxahatchee formations, areas of
all these formations east and southeast of the coal fields having
been raised into land in Carboniferous time.

The most interesting and valuable deposit of the Pottsville is
coal. Land vegetation became abundant and grew luxuriantly
in swamps of vast extent near sea level, in which thick de-
posits of vegetal débris accumulated as in a modern peat bog.
These deposits were covered by sediment and in time converted
by pressure and loss of moisture and gaseous constituents into
bituminous coal. The process was repeated many times, giving
rise to many coal beds, thick and thin. That the coal swamps
were near sea level is proved by the occurrence of marine fossils
over extensive areas of the coal fields at several horizons from
top to bottom of the Pottsville (p. 11). As the plants grew in
the air and the animals lived only in the sea there must have
been alternate emergence and submergence, such as would most
likely take place if the land stood continuously near sea level, so
that a slight sinking would permit flooding by thesea. ~As the
Pottsville accumulated near sea level and is about 9,000 feet
thick in the southern part of the Cahaba field, there must have
been constant although, as shown by the coal beds, intermittent
subsidence of the earth’s crust during the long time of its accu-
mulation. The luxuriant vegetation of the Carboniferous period
consisted largely of great trees allied to modern club mosses and
of smaller plants allied to modern ferns. No flowering plants
had yet appeared.

As a bed of peat about 5 feet thick is necessary to make 1
foot of bituminous coal it is easily seen that at the highest
imaginable rate of growth a very long time was required to
accumulate the coal beds of Alabama, which in the Cahaba
field, for example, aggregate not less than 100 feet in thickness
and thus required an amount of vegetal matter equal to a bed
of peat 500 feet thick.

No record of events during the rest of the Carboniferous period
exists in Alabama. In this unrecorded time the Pennsylvanian
coal measures of upper Pottsville, Allegheny, Conemaugh, and
Monongahela age were laid down in western Pennsylvania,
Ohio, Indiana, and Illinois, and above them the Permian series
of the Carboniferous, the last of the deposits of the Paleozoic era.

APPALACHIAN REVOLUTION

The Paleozoic era was one of subsidence and deposition in
the Appalachian Gulf region. It was a constructive era, in
which rock formations were built up. At the end of the
Paleozoic a reverse movement—uplift of the formerly subsiding



area—began, and it has continued ever since. The region
became dry land.  As the land emerged from the water it was
attacked by the agents of erosion, which have been active dur-
ing all subsequent time. This great change in the operations
of nature in this part of the earth is known as the Appa-
lachian revolution. Besides the direct uplift that affected the
region there was a lateral westward movement of the crust, the
effects of which are most conspicuous in the Valley and Ridge
province (pp. 12-13), where the strata were folded, crumpled,
and faulted and changed from their original horizontal to their
present inclined attitudes, as already described and as shown in
the structure sections. Probably these movements were very
slow and continued long into the Mesozoic era. They must
have been accompanied by violent earthquakes, to judge from
the earthquake results of such comparatively slight movements
as that which produced the San Francisco earthquake and that
on the Red Gap fault, which produced the earthquake in the
Birmingham region a few years ago.

MESOZOIC AND CENOZOIC ERAS

Except in Tuscaloosa time, when there was a brief period of
submergence and deposition, the Mesozoic and Cenozoic were
eras of destruction in this area, and almost no records of them
exist in the Birmingham district. Like all land areas the
region was subjected to erosion during the whole of Mesozoic
and Cenozoic time; a great thickness of solid rock has been
removed—10,000 feet, for example, in the vicinity of Birming-
ham—and as a result the present hills, ridges, and valleys
have been carved in the surface of the region.

Cumberland peneplain.—Although erosion has been constant,
the upward movements of the crust in the Appalachian High-
lands seem to have been intermittent. Some of the pauses
were so long that extensive areas were worn down nearly to a
plain (peneplain) near sea level. The peneplain of which
there is the best evidence seems to have attained its complete
development in early Cretaceous time, for its marginal parts,
slightly submerged by a tilting movement, were covered by
early Cretaceous deposits on the Coastal Plain. Farther north,
however, the peneplain was more elevated, and in the Cumber-
land Plateau it is now represented by an extensive fairly even
surface, approximately 2,000 feet above sea level. Thence it
slopes southward, connecting approximately with the surface
of Sand Mountain in northern Alabama and that of Blount
Mountain, 1,300 feet high, farther south. Possibly the crest
of Red Mountain and the higher summits of the Warrior and
Cahaba coal fields nearly coincide with the old peneplain, but
it is too obscurely preserved in these southern latitudes to be
surely identified. Because this old peneplain of supposed
Cretaceous age is excellently preserved in the Cumberland
Plateau it is named the Cumberland peneplain. It may be the
same as the Schooley peneplain of New Jersey, which is also
thought to dip beneath the Cretaceous deposits of that area.

Peneplains of later date and lower altitude are preserved in the
Highland Rim of middle Tennessee and in the Coosa Valley
of Alabama. The Highland Rim and Cumberland peneplains
probably converge southward and become indistinguishable in
the Warrior coal field. :

Life of the Mesozoic and Cenozoic eras in Alabama.—There
can be no doubt that the land of the southern Appalachian
region supported the succession of plant and animal life pecu-
liar to each period of the Mesozoic and Cenozoic eras, although
but scanty remains of this life have been preserved or yet
discovered. The leaves of several modern genera of forest trees
have been found in the Cretaceous deposits of Alabama, and
the trees must have grown on the land bordering the Creta-
ceous sea. Among these genera are the fan palm, the sequoia
(“big trees” of California), pine, tulip (“yellow poplar”),
magnolia, sycamore, sassafras, holly, poplar, willow, cinnamon,
fig, and walnut. The oak was living at this time in the
Carolinas, but no specimens have been reported from Alabama.
In Cenozoic time a number of other genera of trees, such as
hickory, pawpaw, cassia (senna), redbud, dogwood, and ash,
made their appearance, and their remains are preserved in the
Eocene (lower Tertiary) deposits of Alabama. Two living
genera of ferns, Lygodium (climbing fern) and Asplenium
(spleenwort), are also recorded from the Alabama Eocene.

Among the animals modern types of clams and fishes prob-
ably inhabited the rivers of Alabama throughout the Mesozoic
era and the Tertiary period of the Cenozoic era, as they.did the
rivers of other regions during those times. The great reptiles,
the dinosaurs and others that inhabited the Rocky Mountain
region, also probably roamed through the forests and over the
plains of Alabama, although any morasses in which any of
them may have been mired and preserved were removed in the
general course of erosion. The strange mammals that are so
well known from remains found in the Tertiary deposits of
the West, also doubtless lived in Alabama, but like the dino-
saurs and for the same reason they have left no traces. In
early Quaternary time, while the northern part of North
America was buried in the ice of the glacial epoch, the masto-
don, megatherium, cave bear, saber-toothed tiger, and a host of
other recently extinct animals inhabited the Alabama region,
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and we may believe that the first human being to tread the
soil of Alabama was a contemporary of these extinet animals.

ECONOMIC GEOLOGY

The mineral resources of the Montevallo and Columbiana
quadrangles consist of coal, iron, dolomite, limestone, marble,
shale, clay, road metal, building stone, soil, and water. The
most valuable of these resources are coal, iron, limestone, and
dolomite.

COAL

The areas of the coal measures of Alabama (Pottsville for-
mation) are naturally grouped in four separate fields—the
Warrior, Plateau, Cahaba, and Coosa fields.2! These quad-
rangles include part of the Cahaba field and of the Coosa field.
The coal is high-grade bituminous. All of it is excellent for
making steam and for domestic use and much of it for making
coke and gas. The composition of the coal is shown in the
table of analyses (p. 16).

COALS OF THE CAHABA FIELD

The coal beds that are workable in part or the whole of
their extent in this area are as follows, named from below
upward: Gould, one or more beds of the Nunnally coal group,
Buck (Atkins), Youngblood (Black shale, Coke), Clark (Little
Pittsburgh?, Woodstock, Blocton No. 1), Gholson, Thompson
(Underwood), Helena, Yeshic, Montevallo, Lower Dogwood,
Lower Maylene, and Upper Maylene.

Gould coal bed.—A bed apparently within the horizon of the
Gould coal group has been opened in the NE. { sec. 12, T. 24 N.,
R. 11 E. This is perhaps one of the Peter mines, operated
many years ago. The bed at this place is overturned, dipping
45°SE. The character of the bed is shown in section 1, Figure 4.

1
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F1aury 4.—Sections of Gould, Nunnally, Big Bone, and Buck coal beds
1. Gould (¥) coal at 01d Peter mine, in NE. 3§ sec. 12, T. 4 N, R. 11 E.
2. Nunnally coal, next to top bed (Cublcal), in NE. 14 sec. 12, T. 24 N., R, 11 E. (estimated)
8, Nunnally coal, top bed (Figh), in NE 1 sec, 12, T. 24 N, R, 11 E. (estimated)
4. Coke Oven (Big Bone) coal on Southern Railway in SE. 3¢ sec. 9, T. 20 8., R. ¢ W,
5. Buck (Atkins) coal on Louisville & Nashville Railroad at Piney Woods
G, Buck (Atkins) coal on Southern Railway in NE, 3§ sec. 20, T. 21 8., R. 4 W,

‘What is supposed to be the same bed has been opened at the
bend of Shoal Creek near the common corner of secs. 5, 6, 7,
and 8, T. 24 N, R. 12 E. The coal was not open to inspec-
tion, but the extent of the working and the coal scattered about
indicated a bed of considerable thickness. The Gould bed was
not seen at its outcrop in the northwest corner of the Monte-
vallo quadrangle, but at Bamford, 2 miles to the northeast, in
the Bessemer quadrangle, it shows solid coal 18 inches to 2
feet thick, and there is little doubt that it carries workable coal
in the northwestern part of the Montevallo quadrangle. Its
probable outerop is shown by the broken line between the
outerops of the Pine and Chestnut sandstones.

Nunnally coal group.—On the Southern Railway along the
line between secs. 4 and 9, T. 21 8,, R. 4 W., three beds of the
Nunnally coal group are exposed. The lowest of these, seen
in the southern part of sec. 4, shows only 8 inches of coal;
100 feet or so higher 18 inches is exposed in another bed; and
100 feet still higher, in the northern part of sec. 9, is a 2-foot
bed that is possibly the top bed of the Nunnally group. The
thicknesses may not be truly representative, for the rocks here
are plicated, and the coal beds are probably somewhat thinned
by squeezing. Just north of the Montevallo quadrangle, in
secs. 34 and 35, T. 20 8., R. 4 W,, are two coals, probably
belonging to the Nunnally group, the lower of which is
reported to be 2 feet and the upper 3} feet thick. West of
the Montevallo quadrangle, 8 to 4 miles due west of Gurnee
Junction, at least two of these beds are 2 feet or more thick.

At the old Peter mines, in sec. 12, T. 24 N,, R. 11 E, in
the southern part of the Montevallo quadrangle, three beds
were mined, named by Squire,?2 in ascending order, the B or
Lemley, the C or Cubical, and the D or Figh “seams.”
Squire reports a bed 24 feet thick between the Lemley and
Cubical beds that was not mined, also a bed (the A bed) below
the Lemley. These beds are identified as the Nunnally coal
group. At this locality the rocks are slightly overturned and
dip about 60°S. Only the Cubical and Figh beds could be
seen, and as they were exposed in the walls of the steep slopes
they were inaccessible and could not be accurately measured.
The estimated thickness is given in sections 2 and 3, Figure 4.

#1 For a map of the coal fields of Alabama see U. 8. Geol. Survey Geol.
Atlas, Bessemer-Vandiver folio (No. 221), fig. 7, 1927; and for sections show-
ing the coal beds of the different fields see same folio, fig. 5.

** Squire, Joseph, Report on the Cahaba coal field, pp. 99-102, Alabama
Geol. Survey, 1891.

The third bed from the top, the Lemley, was not open to
examination, and no knowledge of its thickness was obtained.
Squire *? gives the following analysis, which is inserted here
on account of the unusual character indicated for the coal. If
the analysis is correct this is a cannel coal, but it seems more
probable that the figures for volatile matter and fixed carbon
were accidentally interchanged in Squire’s table.

Analysis of coal from B or Lemley seam of the Brierfield Co., Bibb

County, Ala.
{J. L. Beeson, analyst]

Moisture, 2,265
Volutile matter. e D180
Fixed carbon 37. 407
Ash. 8.198
100, 000

- 40.605

Sulphur . 1,158
Sulphar left in coks 487
Per cent sulphur in coke 1,198

The occurrence of workable beds in this group on both the
north and south outcrops may be regarded as indicating that
they extend underneath the entire area and contain a great
quantity of available coal.

Harkness coal bed.—The Harkness bed, which lies 400 to
500 feet above the Nunnally coal group, is apparently repre-
sented by a group of thin coals exposed on the Southern
Railway in sec. 9, T. 20 8., R. 4 W. It is not known to be of
minable thickness in this area.

Wadsworth coal bed.—A thin coal exposed on the Southern
Railway in the SE. } sec. 9, T. 21 8, R. 4 W., is apparently
at the horizon of the Wadsworth coal. So far as known to the
writer, it is not thick enough to be of value in this area.

Big Bone (Coke oven) coal bed.—From 850 to 400 feet
above the Wadsworth is the Big Bone or Coke oven coal.
The only places at which it was seen are one on the Southern
Railway and another on the east bank of the river a quarter of
a mile to the northeast, both in the SE. } sec. 9, T. 2 S,
R.4W. At the locality on the railroad the bed is 4 feet
5 inches thick and is made up as shown in section 4, Figure 4.
At the river bank it is 3 feet 6 inches to 5 feet thick and bony;
it is overlain by shale and underlain by conglomeratic sand-
stone. Southwest of this area, in the Brookwood quadrangle,
the Big Bone is better known. It is a dirty, bony bed reach-
ing a thickness of 12 to 16 feet but containing little good coal.
Its bony character persists in the Montevallo quadrangle and
it does not promise to be of much value.

Pump (Alice and Jones) coal beds.—At 400 feet above the
Big Bone coal are the Pump coal beds. The beds are sepa-
rated by 15 to 40 feet of shale and are both thin; the lower
is generally the thicker. Their relation is shown by the
following section:

Section on road a quarter of a mile southeast of Booth Ford

Shale.

Coal (Upper Pump)__.
Shale
Coal (Lower Pump). .. B
Shale. e

The same beds in the same relations are also exposed by
prospect pits half a mile west of Glen Carbon, where the lower
bed is 20 inches thick; the upper bed was not seen, as the pit
was closed. Thin beds that crop out on Mayberry Creek near
the north line of sec. 11, T. 24 N, R. 11 E., appear to be
near the horizon of the Pump beds. The Pump coals are of
very high grade, as shown by analyses by the Tennessee Coal,
Iron & Railroad Co. of samples collected a few miles southwest
of thig area. These coals were given the field names Alice and
Jones by the geologists and prospectors of the Tennessee Coal,
Iron & Railroad Co. As they appear to lie at the horizon
of the Pump coals of Squire, named from the pumping station
of the Louisville & Nashville Railroad a mile or so west of
Helena, the name Pump is used here.

Buck (Atkins) coal bed.—'The Buck bed is 200 feet above
the upper Pump bed. It is of good thickness south of Piney
‘Woods Tank, in T. 21 8., R. 4 W, but at that locality it is
much parted and worthless, as shown by section 5, Figure 4.
It was not seen north of that place. On the Louisville &
Naghville Railroad half a mile south of Piney Woods Tank
the bed is 4 feet thick and apparently clear coal, and about
1 mile farther southwest, on the Southern Railway, it is 3 feet
10 inches thick with a clear bench 2 feet 6 inches thick at the
top. (See section 6, fig. 4.) It is probably workable along
its outerop southwest of Piney Woods Tank. Indications of a
bed identified as the Buck are to be seen on Mayberry Creek
and half a mile east of the creek, where it comes up on the
south side of the Aldrich syncline. It seems probable that it
is the same bed as that called by Squire the “cannel bed,”
which he says is 3 feet thick and partly bony. Too little is
known of the bed in this locality to warrant an estimate of its
probable value. Analyses by the Tennessee Coal, Tron &
Railroad Co. of samples taken southwest of this area show a
most excellent quality.

*3Idem, p. 102.



Youngblood ( Coke, Black shale) coal bed.—The Youngblood
bed is 200 feet above the Buck. This bed has proved very
persistent and uniform throughout the southern part of the
Cahaba field and is believed to be about 3 feet thick through-
out the part of the field in the Montevallo quadrangle. This
bed was worked recently at the Daley mine, half a mile south-
west of Aden and just beyond the west line of the quadrangle,
where it is reported to range from 2 to 44 feet in thickness
without partings, with a measured thickness of 3§ feet, 300 feet
from the mine mouth, as shown in section 1, Figure 5. An

i Sandstane

F1auRE 5.—Sections of Youngblood and Clark coal beds

Youngblood (Black Shale, Coke) coal in Daley mine, half a mile southwest o Aden

Youngblood coal on Louisville & Nushville Railroad three-fourths mile northeast of Piney
Woods tank

Youngblood coal in Old Mossboro mine

Clark coal in Marvel No. 2 mine

Clark coal in Louisville & Nashville Railroad cut in SE. 14 sec. 81, T. 21 8,, R.4 W.
Clark coal on Fourmlile Creek in SW, 34 sec. 8, T.24 N, R 11 E,

analysis of the coal at this point is given as No. 9666 in the
table of analyses. In a prospect pit just west of Glen Carbon
the bed is 20 inches thick. On the Louisville & Nashville
Railroad three-quarters of a mile northeast of Piney Woods
Tank the bed is 2 feet 9 inches thick with partings, as shown
in section 2, Figure 5. At the old Mossboro mine, on the
north edge of the quadrangle, the bed is 2 feet 4 inches thick
and clear coal (section 3, fig. 5). On the south side of the
field the Youngblood appears to be the same as the bed named
by Squire and Brewer the Shaft “seam,” which was worked by
a shaft at that locality many years ago. Old prospect pits on
Little Mayberry Creek indicate three pairs of coal beds that
are in the same relative positions and about the same distances
apart as the Buck and Youngblood below, the Clark and
Gholson in the middle, and the Thompson and Helena at the
top. The Youngblood appears to be the upper bed of the
lowest pair on which there are evidences of old workings in
the Mayberry Creek region. This bed appears also to be the
same as that called the Beebee by Squire and Brewer. Ata
closed pit on Mayberry Creek supposed to be on this bed 4
feet of coal is reported. At an old pit on Little Mayberry
Creek about 275 feet above its sharp bend to the west, indica-
tions of 4 feet of coal were visible. One-third of a mile to the
east is the apparent location of the old slope said by Squire
to be on the Shaft bed. In the Blocton road 1 mile southwest
of Aldrich the bed is 2 feet thick on its vertical outcrop.

Clark (Little Pittsburgh?) coal bed.~The Clark coal bed is
500 feet or more above the Coke bed. At least two thin beds
occur about midway between these beds; they show on the
railroad northeast of Piney Woods Tank. The Clark is a
variable bed on its outerop north of Savage Creek, but south-
west of the Montevallo quadrangle it is a comparatively
regular and valuable bed. At the Marvel mines, just west of
the quadrangle, it is 3 feet 9 inches thick, with partings. (See
section 4, fig. 5.) The composition of this coal is given in
analysis 9253. About 14 miles northeast of the Marvel mines
the bed has degenerated to a worthless condition, as shown
by section 5, Figure 5. At Glen Carbon the Clark bed was
formerly mined, but the mine was abandoned on account of

the irregularity of the bed, which ranges from a few inches to_

7 feet in thickness and is overlain by conglomeratic sandstone.
At this place the Clark and Gholson beds are separated by the
unusual interval of 70 feet. Near Mossboro the Clark bed is
15 to 18 inches thick.

On the south side of the field two coals having about the
relative positions of the Clark and Gholson beds have been
located on most of the streams from Alligator Creek on the
west to Little Mayberry Creek on the east. The old pits are
closed, and the coal could not be seen except on Alligator and
Fourmile Creeks. On Alligator Creek just west of the Monte-
vallo quadrangle an old pit recently reopened discloses the
following section:

Section in northeast corner of sec. 7, T. 24 N., R. 11 B.

Coal, Gholson bed_____.__._.____.______._..______. S 10 2
30

“Rash” 3
8

4

16

1

Total Clark bed 111

The relations of these coal beds to one another and the
intervening conglomerate, as well as the relation of this group
to the beds above and below, give strong evidence of the cor-
rectness of the identification here made. On Fourmile Creek,
in the SW. 1 sec. 3, T. 24 N., R. 11 E,, another pit was
reopened, and the bed was found to be, with partings, 4 feet
14 inches thick. (See section 6, fig. 5.)

Montevallo-Columbiana
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Gholson coal bed.—The Gholson bed lies 30 to 70 feet above
the Clark in this region, and between the two beds a con-
glomeratic sandstone occurs throughout large areas. The
Gholson is persistent and uniform on its northwest outcrop
from Marvel to Mossboro. Southwest of Marvel the bed is
considerably broken by partings. This condition appears in
the siding to the Garnsey mine, just west of the Montevallo
quadrangle, as shown in section 1, Figure 6. At the Marvel
No. 1 mine the bed is as shown in section 2, Figure 6, its total
thickness, including clay partings, being 4 feet. (For the com-
position of this coal see analysis 9252.) The bed was formerly
mined at Anita, Gurnee, and Glen Carbon, where it has an
average thickness of 3 feet 6 inches and is of excellent quality.
(See analysis 9667.) Just north of the Montevallo quadrangle
the bed is 3 feet 2 inches thick.

Fraurk 6.—Sections of Gholson and Thompson coal beds

1. Gholson conl at siding to Garnsey mine, Garnsey

2. Gholson coal in Marvel No. 1 mine

8. Gholson coal ou Alligator Creek in NE 14 sec. 7, T. 24 N., R. 11 E.

4. Thompson (upper) coal in Garnsey mine, entrance to ninth west heading

6. Thompson coal in (iarnsey mine, face of ninth east heading

6. Thompson coal on Fourmile Creck in the western part of sec, 8, T. 24 N, R, 11 E.

A bed 2 feet thick in the vertical rocks near the axis of the
Piney Woods Creek anticline, a quarter of a mile due south of
Superior, is probably the Gholson, as is also the bed opened
half a mile southeast of Straven, where it is 83 inches thick
and has a 6-inch parting of clay near the middle.

On the south margin of the field the Clark and Gholson are
helieved to be represented by two beds close together. On
Alligator Creek, in the NE.  sec. 7, T. 24 N, R. 11 E,, the
supposed Gholson bed is 10 feet 2§ inches thick, with partings
but with a bench of coal 8 feet 4 inches thick at the bottom.
(See section 3, fig. 6.) One of two openings close together on
Little Mayberry Creek is believed to be in this bed, the other
in the Clark bed. Possibly, however, this bed is the Shaft
““seam” of Squire, which he reports to be 4 feet thick.

Thompson (Underwood) coal bed.—The bed here called the
Thompson (upper) wus so named by the geologists of the
Tennessee Coal, Iron & Railroad Co., who determined by pros-
pecting that it is above the Straven conglomerate, whereas the
Thompson or conglomerate bed farther north, as at Coalmont,
in the southern part of the Bessemer quadrangle is below the
Straven conglomerate and therefore is called the Thompson
(lower). Both beds are exposed with conglomerate between
them in cuts on the Southern Railway between Glen Carbon
and Superior. (See section in next column.) The Thompson
(upper) is the most valuable bed of the Cahaba field in and
west of the Montevallo quadrangle. It is thick on Fourmile
Creek, but in the Dry Creek syncline and immediately south
of the Piney Woods anticline its condition is not so good,
though even in these places it may be locally workable. The
bed is 300 feet above the Gholson, and between the two are
thin beds, showing best in the cuts along the siding to the
Garnsey mine, that represent the Smith Shop, Quarry, and
other beds of the section on the Louisville & Nashville Railroad
west of Helena.

The Thompson bed was mined at the Garnsey mine. The
opening to the mine is just west of the quadrangle, but most of
the workings are in this area. At this mine the bed is uneven
but has a persistent clay parting, in places 1 foot thick, that
divides the bed into two benches, as shown in sections 4 and 5,
Figure 6. The whole bed is mined. In the Garnsey mine a
mile or more south of the mine mouth the character of the bed
is reported to have become so poor that it was no longer min-
able with profit, and the mine was abandoned. The composi-
tion of the coal at this place is shown in the table. ~Analysis
9251 represents the whole bed, 9249 the lower bench, and
9250 the upper bench. At the Savage Creek mine this bed is
reported to be made up of two benches, with a clay parting
3 feet thick. Only the top bench is mined; it is 3 feet 7
inches thick and free from the partings that impair the quality
of the upper bench at Garnsey. North of the Savage Creek
mine the bed was seen only at Straven and west of the
Superior mine, in cuts of the Southern Railway. At Straven
it is 3 feet thick and dirty, and its worthless character at a
point 1 mile west of Superior is shown in the section in the
next column.

It is believed that the Thompson (upper) bed can be identi-
fied on its southern outerop on Fourmile and Alligator Creeks.
On Alligator Creek in the NE. % sec. 7, T. 24 N, R. 11 E,,

it has an upper bench of 3 inches and a lower of 38 inches,
separated by 7 inches of clay. The bed was once mined on a
small scale at the old Morrill slope, near the west branch of
Fourmile Creek, and in the western part of sec. 3, T. 24 N,
R. 11 E, on the main stream. The old mine in sec. 3 has
recently been reopened, and the rocks exposed are shown in
section 6, Figure 6.

A prospect on Little Mayberry Creek is believed to mark
the outcrop of this bed, which appears to be the same as the
Cooper seam of Squire, reported by him to be 2§ feet thick.

Section of Thompson coal bed on the Southern Railway west of Superior

Sandstone. Ft. in.
Shale 40

} Thompson (upper) _._......__...... {

@owwes

Coal, clean _ | L
Clay oo
Conglomerate, coarse (Straven)
Clay - .

Helena coal bed.—The Helena coal bed, which is about 160
feet above the Thompson, is of considerable value in the
northern part of the Montevallo quadrangle but is little known
in the southern part. In the vicinity of Coleanor and Piper,
southwest of this quadrangle, extensive prospecting has failed
to discover the bed, or if found it is too thin to be worth
considering.

At the Savage Creck mine, where by mine levels it is 185
feet above the Thompson bed, it is of good thickness and con-
dition. (See section 1, fig. 7.) At the Superior mine it
shows a similar section, and although the coal and clay benches
are here somewhat uneven, the bed as a whole appears to

1

* Average
thickness

FraurEe T.—Sections of Helena, Montevallo, and Maylene coal beds

Helena coal in Savage Creek mine ¢

. Helena coal in Superior mine

Montevallo conl mn SW. 34 sec. 18, T. 22 8., R. 4 W.

Montevallo coal In Aldrich mine, ninth west heading, near main slope
Montevallo coal in Aldrich mine, room 87 off west heading

Maylene coal in Climax mine, face of fourteenth west heading

maintain a good workable thickness. (See section 2, fig. 7.)
The bed is believed to be workable throughout the Dry Creek
basin and seems to be also in the Eureka Basin, on the north,
About a mile southeast of Straven, at the north end of the
Maylene Basin, the bed is of good thickness and quality, and a
mine opened since the quadrangle was surveyed is now
operating upon it. South of the Aldrich axis, on Little May-
berry Creek, Squire reported a bed 4 to 6 feet thick and
regarded it as the Montevallo, It is structurally impossible
for this bed to be the Montevallo, and the writer regards it as
probably the Helena. Except this report of Squire nothing is
known of the bed ix this region.

Yeshic coal bed.—The Yeshic bed, about 165 feet above the
Helena, is of doubtful value in this area. One-third of a
mile east of the Garnsey mine is an opening on & bed identi-
fied as the Yeshic, which is 18 inches thick and 370 feet above
the Thompson coal. Prospect pits in the N. § sec. 17, T. 21
8., R. 3 W, appear to be on this bed, but the identification
can not be regarded as at all certain. At the opening nearest
the west side of sec. 17 the bed is 2 feet 2 inches thick, of clear
coal.

Montevallo coal bed.—According to calculations the Monte-~
vallo bed in the vicinity of Garnsey is about 800 feet above
the Thompson bed and 430 feet above the Yeshic. This result
is computed from the level of the Thompson bed at the end ot
the main slope of the Garnsey mine and the dip between the
end of the slope and a point beneath the outcrop of the
Montevallo coal, about half a mile in advance of the workings.

The Montevallo has long been mined at and near Aldrich
and has always had a high reputation as a domestic coal.
Along its northwest outcrop the bed is thin and parted but is
to be regarded as workable ultimately, if not so under present
conditions. In the SW. { sec. 18, T. 22 8., R. 4 W., the bed
is 2 feet 2 inches thick, with partings. (See section 3, fig. 7.)
The coal in the thicker benches of this section is hard and
bright and probably of good quality. In the southwest corner
of sec. 24, T. 23 S, R. 4 W, 18 inches of coal was visible,
and the bed may not have been fully exposed. Near the
center of sec. 18, T. 21 8., R. 3 W.,, 18 inches of coal is
reported, and the bed may be thicker.'



On the outcrop at the southeast side of the field the bed is in
the best condition. At the Aldrich mine the bed is made up
practically as shown in sections 4 and 5, Figure 7, which
represent the average composition of the bed. The following
section is exceptional:

Section of Montevallo coal in Aldrich mine, room 19 off sixwth east entry

Tt o
Bone or ‘“rash’ L}

Coal .. 4 2

Clay .. 1

Coal - 1
67

The chemical composition of the coal at the points where
sections 4 and 5, Figure 10, were measured is given in analyses
9339 and 9340.

At the Little Gem mine, in the NW. } sec. 5, T. 22 8,,
R. 3 W., the Montevallo bed has been brought up to outerop
by the Dogwood anticline, the mine being situated on the
north limb. The following section is representative:

Section on main slope of Little Gem mine at seventh left heading

Shale. Ft. in.
“Rash” - -, R
K
+
2 2
1
n
b
b
Clay, * rash,” and coal . 8
Coal .. - 4

Clay, floor of

There can hardly be a doubt that the Montevallo is a valu-
able bed beneath an area 2 miles or so wide between the
Aldrich and Little Gem mines immediately west of the
boundary fault.

Straven coal group.—The Straven coals are best known at
Straven, where the Straven mine has been worked for a num-
ber of years. The Lower Straven bed was mined first. It
contains 22 to 24 inches of clear coal of most excellent quality,
as shown by analyses 9611, 9612, and 81933. The slope
was driven between 2,000 and 3,000 feet, and the coal was
found uniform in thickness. The Middle Straven bed is
reported to be 2 feet thick and 25 feet above the Lower
Straven, It has not been mined and was not open to the
writer’s examination. The Upper Straven bed is about 35 feet
above the Middle Straven. It was not discovered until the
lower bed had been mined a number of years. A slope with
side entries has been driven about 2,000 feet on it, and the coal
was found of uniform thickness. The following section shows
the usual make-up of the bed:

Section of upper Straven coal at Straven mine

Bt in,
Coal, “rash,” and shale; not mined. 8
Coal, hard (analysis 14301) 104
Parting, ‘“‘rash” or soft 4
Coal (analysis 14891) ____ 2
ClaY e 8
Coal, softer than upper benches (analysis 113
Clay - 5 6}

This bed is reported to persist in workable condition
throughout its area of about 24 square miles in the Dry Creek
basin. The quality of the coal is shown by analyses 81928
and 81934-81938.

It is believed by the proprietors of the Montevallo-Straven
mine that the coal worked in that mine is the Montevallo bed.
In a preliminary report2¢ the writer tentatively accepted this
identification. On further examination, however, that view
has been abandoned. The objections to regarding these coal
beds as Montevallo are, first, they are too far above the
Thompson coal, 1,100 feet or more, whereas the Montevallo is
only about 800 feet above; second, there are three coals,
whereas there is only one at the Montevallo horizon. It is
much more probable that the Straven group is the same as the
Dogwood group.?8

Dogwood coal group.—The Dogwood coals include three or
four thin beds, the lowest 500 feet and the highest 600 feet
above the Montevallo bed, as determined at the Aldrich and
Little Gem mines. The Lower Dogwood bed was once mined
at the old Export slope, on the north limb of the Dogwood
anticline, where it is about 500 feet above the Montevallo bed
in the Little Gem mine. What appears to be the highest bed
of the group was once mined on Davis Creek in the SW. 1 sec.
18, T. 22 8., R. 12 E., where the distance between that bed
and the Montevallo is 600 feet. The Dogwood coals have been
thoroughly prospected by the Tennessee Coal, Iron & Railroad
Co. from the north end of the Maylene Basin to the Tuscaloosa
road in the northwest corner of sec. 3, T. 22 8., R. 11 E.
There are three beds within a thickness of 100 feet or so.
They are generally thin or so divided by partings as to be
valueless, but one or another shows here and there a minable
bench.

the

U. 8. Geol. Survey Bull. 431, pp. 89-146, 1911,
#5 A full discussion of this question has been published in a press memo-
randum of the Interior Department dated March 25, 1926.
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Lower Maylene coal bed.—The horizon of the Lower May-
lene bed is 1,300 to 1,400 feet above the -Montevallo bed.
Between the Lower Maylene bed and the Dogwood group are
the Wooten, Lower Lovelady, and Upper Lovelady beds,
which so far as known are thin and worthless. The Lower
Maylene bed is 4 to 5 feet thick and considerably parted but
of excellent quality. A representative section of this bed in
the Climax mine is shown in section 6, Figure 7. A sample
was taken from the bench 2 feet 5 inches thick, and the
analysis of it is given as No. 9610. The coal having been
worked out, the Climax mine has been abandoned.

Upper Maylene coal bed.—From 8 to 40 feet above the
Lower Maylene coal, as reported, lies the Upper Maylene bed,
which the writer did not see.

Polecat coal bed.—About 250 feet above the Lower Maylene
is a dirty bed in the center of the syncline, which seems to be
the Polecat bed of Squire and Brewer. Their “top seam” was
not seen by the writer, but they state that it is 18 inches thick
and 200 feet above the Polecat bed. According to Brewer
there is about 245 feet of rock above the Polecat bed, but the
writer’s calculations give twice that thickness, largely of con-
glomerate and sandstone.

COOSA COAL FIELD

The Coosa coal field is not known to carry workable coal in
these quadrangles, although the horizons of the Cunningham
and Clow beds extend a short distance into the quadrangles in
the south end of the Yellow Leaf syncline.

MINING DEVELOPMENTS

In this part of the Cahaba field there are nine active mines
as listed on the economic-geology map. The total production
in 1928 was 606,312 tons.

Mining conditions.—The coal beds of the Cahaba and Coosa
fields are generally inclined at angles exceeding 20°. In some
places the beds are vertical or nearly so; in others, however,
low dip prevails or the beds are practically flat. They have
little or no dip in the area included in the Pea Ridge syncline,
about 50 square miles in extent, where the strata are flat or
broadly rolling. The general topographic conditions are illus-
trated in Plate 13. No faults of consequence have been
detected, nor have any been encountered in mining. Adequate
data for determining the approximate position of the beds at
any point are given by sections and dip symbols on the maps.
The rocks adjacent to the coal beds are generally stable and
give no unusual trouble in mining; at least the writer has
heard very few complaints of trouble. Neither is any partic-
ular trouble from water or gas reported. The construction of
railroads to the mines presents no great difficulties. At present
abundant timber and water are obtainable close to the mines.
The dip of most of the rocks and the small thickness of the
coal beds make it necessary to drive the cross entries near
together, as the rooms must be driven up the rise from the lower
entry, and it is not practicable to push the empty cars more
than 250 to 300 feet up the inclined floors. The cross entries
are therefore about twice as many and their aggregate cost is
about twice as much as in mining flat beds of good thickness.

Character and composition of the coal.—All the coal of this
region is bituminous, has a fuel ratio just below 2, and makes
good coke. It is also a steam and domestic coal of high grade.
In efficiency it ranks below the Pocahontas and New River
coals of West Virginia, being comparable to the highest-grade
Kanawha coals of that State. The amount of impurities,
clay as partings and sulphur or iron pyrites in some beds,
makes washing necessary if the coal is to be coked. The com-
position of the coal is shown by the subjoined table of analyses.
These analyses were made at the fuel-testing plant of the
United States Geological Survey and its successor, the labora-
tory of the Bureau of Mines at Pittsburgh, on samples collected
by the standard method, as follows: A channel of uniform
depth and width was cut from top to bottom of the bed, and
such partings were rejected as are rejected in mining. The
coal thus obtained, 25 to 50 pounds, was pulverized and
quartered down in the mine to about 2 quarts, which was
sent in a sealed galvanized-iron can to the chemical laboratory.
It was there transferred to a glass jar and kept sealed until
analyzed. The samples thus fairly represent the composition
of the bed at the place of sampling.

In the table, the analyses are given in three forms, marked
A, B,and C. Analysis A represents the sample as it comes
from the mine. Analysis B represents the theoretical condition
of the coal after all the moisture has been eliminated. ~Analysis
C represents the coal after all moisture and ash have been
theoretically removed. This form is supposed to represent the
true coal substance, free from the most significant impurities.
Forms B and C should not be used in comparison, for they
represent theoretical substances that do not exist.

In the analytical work it is not possible to determine the
proximate constituents of coal or lignite with the same degree
of accuracy as the ultimate constituents. Therefore the mois-
ture, volatile matter, fixed carbon, and ash are given to one
decimal place only; whereas the ash (in the ultimate analysis),

sulphur, hydrogen, carbon, nitrogen, and oxygen are given to
two decimal places. The determination of the calorific value
to individual units is not reliable, hence in the column headed
“British thermal units” the values are given to the nearest tens.
Analyses of coal from the southern part of the Cahaba coal fleld, Monte-
vallo and Columbiana quadrangles, Ala.
[A. C. Fioldner, chemist fn charge]

B ; Proximate Ultimate Jnmmue
I I —_—
g 18 Vola- British
S | E4 | Mots- Fixed Sul. [Hydro| Car- | Nitro-| Oxy- | Calo- | th
iz EE T wile oarbon| ASh | phur [“gen | bon | gen | gon | ries | mal
o 2 units.
%10 A | 88| s2e| 5.9 8.8 04| 60| 92| 112] 1088( 7,815 | 13,170
B | 888 58| 82| 42| 48| 077 116] 7.02| 7,685 | 13,010
< - 84.20 121 8.70 | 8,805 | 14,950
9589 | A 7488 1.02( 0.56| 7.415 | 18,300
B | .06 1.04| 7.08| 7,000 | 18,08
c 69,08 115] 8.41( 8,880 | 15,08
0840 | A 6,445 | 11,600
B | 7,240 13,080
c | 8,840 | 15,020
011 A 7.2 1.25 | 0.7 | 7,605 13,800
B | 80.88 1.80 | ©6.61| 7,970 | 14,850
(SN 85,18 1,89 7.00 | 8,485 | 15,210
0012 A 7,160 | 12,800
B 7,445 | 13,400
o 8,800 | 15,050
81928 | A 78.68 1.9 | 18,170
B | ™8| 1.8 -| 18,800
c 8482 148 15,100
81088 | A 18,920
B - 18,750
ol 14,90
1094 | A 18,220
B | 18,580
o | 15,080
81985 A | e 18,800
B | ‘ 18,950
C | | 1.0
81986 | A - 18,790
B | - 14,190
o | 16,070
81087 | A 18,830
B | 18,720
o | | 15,010
81088 | A .7 18,470
B 8 18,860
[V ® 84.61 15,000
14801 | A 18,170
B | 18,500
c | 14,810
14802 | A 18,510
B |- 14,010
o 15,010
0249 | A keA+3 115 | 10.60 | 7,245 13,040
B .82 1.10 7.80 | 7,605 | 18,510
ol 8.91| 133] 8.8 8,80 15,050
0260 | A 70.56 1.11 9.84] 6,015 | 12,440
B 8,16 115 0.41| 7,105 | 12,900
o 8.08 1.84| 7.45| 8,885 15,000
ot | A | | 6.485 | 11,080
B | 6,785 | 12,120
ol | 8,80 15,100
| A 63.87| 110 | 1L.70 | 6,675 | 11,480
B | or.80 | 1.18| 6.80| 6,880 | 12,200
c 88602 1.45 7| 8415 | 15,150
9067 | A 80.69 1.25 8.67 | 8,080 | 14,500
B 83.28 1.20 6.10} 8,200 | 14,920
ol .92 18| 0.81| 8,580 | 15,450
08 | A 60 485 1.18 | 11,18 | 7,485 | 18,300
B | ™ 78.50 124 7.87| 7,800 | 14,040
o R 881 184 7.00] 8,435 1,170
600 | A 52.4 | 1187 4| 6.26| 7161 1.98] 979] 7,100 1270
B . 65.0 | 11,85 78 4.90 | 75.25 1.20 B.77 | 7,460 | 18,480
o 625\ .| 89| 5.68| 85.40| 1.47| 6.55| 8,475 | 15,260

9610. Climax mine, 1} miles southwest of Maylene, face of west entry 14,
2,000 feet in mine. Lower Maylene bed.

9339. Aldrich mine, Aldrich, west entry 9, just off main slope, 81-inch
cut. Montevallo bed.

9840. Same, room 37 off west entry 6, 84¢-inch cut. Montevallo bed.

9611, Straven mine, Straven, room 5 off west entry 5, 900 feet in mine,
2-foot cut. Lower Straven bed.

9612. Straven ine, Straven, room 15 off east entry b, 800 feet in mine.
Lower Straven bed.

81928. Straven mine of Helena Straven Coal Co. Straven bed.

81033-81938. Straven mine of Montevallo-Straven Coal Co. (81933,
Lower Straven bed; 81934-81938, Straven bed).

14391, Montevallo-Shelby wine, Straven, upper bench of bed, 863-inch
cut. Upper Straven bed.

14392. Same, lower bench, 184-inch cut. Upper Straven bed.

9249, Garnsey No. 1 mine, sec. 7, T. 22 8., R. 4 W., east entry 9, 663-inch
bed, 22-inch eut. Thompson bed.

250. Same, east entry 9, 66}-inch bed, 82%-inch cut. Thompson bed.

9251. Same, entrance to west entry, 73-inch bed, 63j-inch cut. Thowp-
son bed.

9252, Marvel mine, Marvel, slope No. 1, first right entry, 200 feet south
of mine mouth, 48-inch cut. Gholson bed.

9667. Glen Carbon mine, Glen Carbon, room 15 off east entry 12, 8,000
feet in mine. Gholson bed.

9253. Marvel mine No. 2, Marvel, left entry 1, 87-inch cut. Clark bed.

9666. Daley mine, near Marvel, sec. 6, T. 22 8., R. 4 W., 100 feet north of
main slope, 800 feet from mouth, 84-foot cut. Youngblood bed.

IRON ORE

Deposits of iron ore in the form of limonite and hematite
occur in this region. Limonite occurs at Shelby, at the old
pits that supplied ore to the Bibb furnace, southwest of Monte-
vallo, and in small deposits at other points. The hematite ore
exists as stratified beds in the Weisner formation and under-
lying slates. The most valuable of these deposits have been
described by McCalley,26 Smith,2? Grasty,?® and Butts.?®

24 McCalley, Henry, Report on the valley regions of Alabawa, pt. 2, pp.
494-495, 510-512, 518-519, Alabama Geol. Survey, 1897.

27 8mith, P. 8., The gray iron ores of Talladega County, Ala.: U. 8.
Greol. Survey Bull. 815, pp. 173-174, 1907,

23 Grasty, J. 8., Cambrian gray and red hematites of east Alabama:
Manufacturers Record, Sept. 17, 1008,

#9 Butts, Charles, Iron ores in the Montevallo-Columbiana region, Ala.:
U. 8. Geol. Survey Bull. 470, pp. 215-280, 1911,



LIMONITE

Limonite at Shelby.—The limonite deposit at Shelby was the
largest in the area, but as operations have been abandoned
there it possesses now only a scientific and historic interest.
Operations were begun in 1844 to 1846, and work was practi-
cally continuous until about 1920. The iron made here early
acquired a high reputation. A rolling mill was completed in
1860, at which armor plates were made for the Confederate
Government. The Merrimac was armored with these plates.

The workings at Shelby have been confined to an area of
about 160 acres. The ore deposit occurs in and beneath a
mound, the top of which was originally 100 feet above the
surrounding surface.

The eastern two-thirds of the ore-bearing area is underlain
by Newala limestone, and the western third possibly by shale,
the limestone and shale being separated by a fault. The thick-
ness of the deposit has never been determined, but it is known
by test pits in the bottom of the deepest workings to be more
than 100 feet thick and to contain ore to the greatest depths
explored. Probably the deposit accumulated in an old sink
hole.

The ore was in two quite different kinds of material sharply
separated from each other. Over most of the ore-bearing area
was a layer of compact red loam about 15 feet thick, called the
“blanket.” Underlying the “blanket” in most of the area
was a heterogeneous mass of more or less iron-stained clay,
sand, and rock fragments. (See pl. 15.) On the south edge
of the workings, and apparently only there, a white and
orange-colored sand lay between the “blanket” and the clay,
as shown in the following section:

Section at south edge of Shelby workings

8ee pl. 11]
TFeet
Loam, red, compact, with lnmp ore (“blankot”) ... 15
Sund, pink aud white, slightly elayoy, with quartz pebbles
bund 6

Sand like above, but orange-colored, with abundant quartz
pebbles______. -

Clay, tawny, with ore powder and streaks of slabby ore,
with chert inclusions, probably residual from liwestone.. 20
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The red loam of the “blanket” resembles the red loam that
has been called “ Lafayette” in other parts of the State. The
12 feet or so of sand and pebbles has all the appearance of
Cretaceous material and probably is such. Test pits south of
the workings have enconntered this sand and gravel. Tt was
impracticable to utilize the ore where the gravel and sand
oceur, on account of the difficulty of separating the pebbles.
The clayey material below, composing the great bulk of the
deposit, appears to be residual from the underlying limestone
and shale. In places pinnacles of limestone project up into
the clay to a height of 25 feet or so. (See pl. 14.)

The ore in the “blanket” is designated lump ore. It was
scattered rather irregularly through the red loam or to some
extent aggregated into richer bodies having the form of thin
lenses. Generally it was in small pieces 2 inches or less in
diameter, compact and pure, reported to average 52 per cent of
metallic iron and to yield a ton of ore to 3 or 4 cubic yards of
material. The ore in the underlying clayey material was of
all forms occurring in such deposits—small spongy lumps,
slabby, wavy layers, and concretionary masses. Much of this
ore contained more or less of impurities, such as inclusions of
chert, clay, and sand. Some large masses were too sandy for
use. All gradations occur, down to sandstone composed of
detrital sand and fine chert fragments, originally occurring loose
in the deposit, with just enough iron oxide for cement.
According to a report of the former superintendent, W. H.
Walker, the ore in this part of the deposit averaged 45 per
cent of iron, and the yield was a ton of ore to 10 cubic yards of
material.

The following analyses, made in Janaary, 1911, have been
supplied by the company.

Analyses of limonite from Shelby ore bank

1 2 3 4 5 [

- 51,02 | 54.19 | 51,09 | 54,46 148,70 | 48.90
o[ 12,88 | 12,92 [ 11.95 | 7.80 [11.85 | 12.27

Tron (Fe)
Silica (8i0,) -

Alumina (A1,0; 219 || 155 3.55| 2.89 | 6.20
Phosphorus (P) 22 18| 09| 10| 12 [
Manganese (Mn) .- ... 90| .88| .88| .45| .81 | .60

Sulphur (8) | Loes | Los

These analyses show a somewhat higher percentage of iron
and less silica and phosphorus than the brown ores of the
‘Woodstock district, Bibb County. The manganese is about
the same.

The character of the pig iron is shown by the analyses given
in the next column.

The iron contains enough manganese to give it toughness,
and it was all used in car wheels, chilled rolls, and special
castings.

Charcoal, obtained mostly from the surrounding country, was
the fuel used. The average consumption was 106.21 bushels

Montevallo Columblana
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of charcoal to a ton of iron. The flux was obtained from the
marble quarries near Sylacauga.

Analyses of pig iron from Shelby furnace

J()I'B(lu of iron Silicon ‘] Sulphur Phosphorus Manganese ‘
1 1, 0.016 035 0.61 J
1 2.05 | .08 .84 .85
2 198 019 .34 .16
e 1.25 o017 .30 .61
3 .70 021 .88 4
3 i L022 .40 .46
4 49 L018 .39 .56
4 .65 L021 42 .58
5 .8 022 .48 45
e e o

Limonite west of Brierfield—About 3 miles west of Brier-
field is a deposit of brown ore from which ore was obtained for
the Bibb furnace from the time of its establishment in 1862
until its abandonment about 1895. The furnace was half a mile
east of the ore bank and was connected by railroad with the
bank and with the Southern Railway at Brierfield. The old
stack is still standing, but the railroad has been torn up. It is
said that iron smelted at the Bibb furnace was manufactured
into cannon at Selma for use by the Confederate army during
the Civil War.

The old ore diggings are in the southern part of sec. 22 and
the northern part of sec. 27, T. 24 N, R. 11 E. They
extended over an area of about 10 acres and reached a depth
estimated at 60 feet. The ore occurs in red or orange-colored
sand or sandy clay, containing also many chert boulders and
much smaller chert débris. The deposit is underlain by
Ketona and Brierfield dolomites. At one point in the bottom
of the ore pit is a projecting mass of dolomite, and not more
than 200 feet distant on the same level is an exposure of varie-
gated crumpled clay that seems clearly of Cretaceous age.
Apparently in Cretaceous time clay was deposited in the hol-
lows in the dolomite and subsequently covered by sand and
clay, probably derived for the most part from the adjacent
ridges, which also furnished the intermixed chert débris. In
this heterogeneous mass of material the ore was segregated.
According to report, no ore occurs in the variegated clay at the
bottom.

The ore appears to be of the same types as in the Shelby
bank, being in compact lumps near the top and of platy and
concretionary character below. So far as could be judged from
the walls of the old diggings, most of the ore occurs in the top
20 feet. The lump ore is aggregated in more or less distinct
bands in the face of the workings, the bands being probably

cross sections of lenticular aggregates of ore. As usual with.

ore of this class, it occurs in irregular pockets, and excavation
might continue for several days without encountering much
ore.

A large area in this locality is covered with Cretaceous or
later deposits, apparently identical in character with that at
the Bibb furnace banks and presumably carrying workable
ore, evidences of which may be seen here and there on the
surface. There are reports of ore in the region immediately
southeast of the Bibb furnace in the area underlain by Copper
Ridge dolomite, and some ore from this locality was supplied
to the furnace by individuals who hauled it in wagons.

The ore from the Bibb bank is reported to have yielded
about 40 per cent of iron. Analyses of the ore are given
below.

Analyses of iron ore from Bilb furnace bank in secs. 22 and 27, T. 24 N.,
R 11

| 1 2 3 4
Ferric oxide (Fey0y)-ooeooooo oo 74,540 | 81.421 | 78.945 | 57,459
Siliea (8i0,) - 1133 | 3.043 | 34,423
Phosphoric acid (P,0;) .863 | 284 |
Oxide of

Metallic iron (Fe).

(6219 | 57.00 | 527 | 40.22

aMcCalley, Henry, Report on the valley regions of Alabama, pt. 2, p,
494, Alabama Geol. Survey, 1897.

1. An average sample of the oreof the banks in the SW. } sec. 27,
T.24 N, R. 11 E.

2. A cowpact ore with a slight wetallic appearance and with irregular
velvety-looking seams. Locality, Mechanics bank. Collected by T. J.
Peter, Brierfield.

3. Labeled *‘From hill opposite Bibb furnace.” Collected by T. J.
Peter.

4. A concretionary limonite with the cavities lined with a fibrous limo-
nite and holding a well-bleached white siliceous or cherty rocky material,
carrying over 97 per cent of silica.

West and northwest of the Bibb bank for 4 miles a number
of other ore-bearing areas have long been known. They are
described by E. A. Smith,3° and his account is republished by
McCalley.31  One locality in the NW. } sec. 13, T. 24 N,
R. 10 E., was visited by the writer. Ore taken out of a
number of test pits in Cretaceous material appeared to be of
about the usual grade. Apparently there is much ore in this

39S mith, E. A., Report of progress for 1875, pp. 86-95, Montgomery, 1876.
31 MeCalley, Henry, Report on the valley regions of Alabama; Part 2,
O the Ceosa Valley region, pp. 488-495, Alabama Geol. Survey, 1897,

general region, but probably the deposits are not rich enough
to compete with such deposits as those in the Woodstock
district and in other localities in the State where brown ores
are being mined.

The region here described has been fully explored for ore
deposits, and nothing of importance has been discovered in
addition to the occurrences at Shelby and near the Bibb
furnace. It seems a safe conclusion that no other limonite
deposits of economic importance occur in the region.

HEMATITE

Ore deposits of Columbiana Mountain.—Hematite ore of
possible value occurs in the Weisner rocks of Columbiana
Mountain east of Columbiana, in association with the quartz-
ite beds to which the ridge owes its existence. Ore occurs at
a number of points in both Columbiana Mountain and the
ridge on the northeast partly inclosed by its sides, but the only
bed that shows any promise of economic importance lies close
above the quartzite given as Nos. 5 and 6 of the section on
page 4 (middle column). The ore bed is known only north
of the Mardis Ferry road. It has been thoroughly prospected
for about 2 miles along its outerop in secs. 7, 8, and 18, T. 21
S, R.1 E. The ore consists of layers in shale, as shown in
the following section:

Section of ore in pit on knoll half a mile northeast of Nelson, in the SE. }
NW. }sec. 8, T.218., R. 1 E.

Feet

Shale, pale gray, fissile, soft.. 10

Ore, apparently of good grade

Ore, low grade ...

ki

-3

aces 2
Shale, pale gray, fissile, soft__. 15

Sandstone?

Another pit, 50 feet farther north, showed about 8 feet of ore.
At these pits the beds are vertical and strike N. 50° E. On
the crest of the ridge one-sixth of a mile southeast of Nelson
station is a pit at which the following section was measured:

Section of ore in pit one-sizth of @ mile southeast of Nelson station, in west-
ern part of sec. 8, T. 218., R. 1 E.

Ft. in.

Shale______.___.____..._._.___...____ 12
Shale, ferruginous, lean ore, worthless 8}
Ore, probably low grade and worthless 7
Shale, inous___ 2
Ore(t). low grade, probably worthles: 11
Shale, more or less ferruginous. - ¥
Ore, low grade, probably worthless_ - 7
Ore, apparently fair grade - 5
Shale, ferruginous__. ____ 2 4
Ore, apparently high grade 3 6
Shale(t) .—._.._.... 10

Quartzite, conglomeratic.

At this pit the strike is N. 20° E. and the dip 30° E. A
little more than a mile southwest of this pit, in the NW. }
SE. I sec. 18, T. 21 8, R. 1 E,, the following measurement
was obtained :

Section of ore bed at pit in the NW. 3 SE. } sec. 18, T. 21 8., R. 1 E.

Shale. Ft. in.
Ore, fair grade 1
Shale, with ore streaks 2 inches or less thi 5
Ore, fair grade (V...._...__.___._..___.___. 2 6
Shale 10
Ore; bottom not certainly seen. ... _______ 2

Shale, ferruginous.
The strike here is N. 10° E. and the dip 30° E. On the
Mardis Ferry road, east of Columbiana, according to Smith,32
this ore bed is made up of a number of thin layers of hematite
separated by shale, and the ore is somewhat quartzose, as
shown in the following section :
Seation of ore bed on Mardis Ferry road 13 miles east of Columbiana
Shale.

Ore
Shale (7)

The dip at this point is 27° E. The extent of this bed
south of the road is unknown. At Leeper’s mill, on Beeswax
Creek in sec. 21, T. 21 8., R. 1 E., where the exposure of the
rocks is unbroken, it is not present. All the ore of the shale
and quartzite formations in this region is hematite, whether in
the better grades or in the ferruginous sandstones, some of
which may rank as lean ore. They are all stratified deposits
and in that respect resemble Clinton ore. The layers of the
better ore of Columbiana Mountain are intersected by joints
and bedding planes which divide the ore into smooth-faced
rhombohedral pieces Ily less than 6 inches in diameter.
In the lean ores and ferruginous sandstones this manner of
jointing is less conspicuous.

The areal extent of any of the ore beds is not known, but as
their outerops die out, as shown by the disappearance of their
float or débris, it is a reasonable assumption that the beds die
out underground also. In other words, the ore beds are
lenticular deposits, probably of small extent.

The only facts bearing on the underground extent of the
ores are reported by W. H. Walker, former superintendent of

*28mith, P. 8., op. cit., p. 174.



the Shelby iron works, who says that in a prospect pit driven
in for about 30 feet the ore layers passed into shale. This
might be due either to the replacement of shale by ore near
the surface or to the accidental circumstance that the pit was
near the margin of a lens of ore that feathered out at the depth
reached. It was not stated whether the ore layers thinned out
or passed into shale without thinning.

Microscopic examinations of thin sections of the ore show it
to be composed of quartz grains, minute pebbles of the size of
clover seed, fragments of feldspar, particles of a green mineral
that may be chlorite, and probably other minerals, all cemented
by red iron oxide. The sections examined do not show
whether the iron oxide replaces other minerals originally pres-
ent or whether it was of sedimentary origin like the inclosing
slates. These slates are commonly calcareous, and the ore
layers may have heen originally highly calcareous and the
calcareous matter may have been later replaced by the iron
oxide.

No recent analyses of the ores from Columbiana Mountain
are at hand. It is stated by Mr. Walker that analyses by the
Shelby Iron Co. showed 42 to 43 per cent of metallic iron.

A furnace test on a carload of this ore was made at the
Shelby iron works. According to Mr. Walker the ore was
found to be very refractory, its fusion requiring a very high
heat.

The ore of the Weisner formation is probably representative
of the ores of the Talladega slate in the Talladega region.
Other iron-bearing deposits, of no value so far as known, are
described in the publications cited in footnotes 26 to 29.

MARBLE

About 3% miles a little south of east from Calera, in the
NW. 4 NE. } sec. 8, T. 24 N,, R. 14 E., on property belong-
ing to J. 8. Evans, of Calera, the Sawyer limestone member
of the Waxahatchee slate consists in part at least of marble.
Below is a section showing the stratigraphic relations; the
thicknesses are all approximate.

Section 3% miles east-southeast of Calera

Sandstone, highly ferruginous (lean ore?) o2
Shale; weathers yellowish green ______
Marble, thick bedded, fine grained, variegated .
Sandstone (quartzite?) coarse, with quartz veins.. - h0

The dip in this locality is 20°-60° E. The layers of the
marble are 3 to 4 feet thick. They are cut by joints that
divide them into blocks of considerable size, and it seems prob-
able that under good cover even larger blocks would be found.
The rock is very fine grained and takes a high polish. Parts
of the layers are gray, and parts are variegated with deep red
and pale pink, the whole stratum being perhaps half gray and
half variegated. The rock is traversed by many white calcite
veins, which contribute to the beauty that the red and pink
rock has when polished.

There is another exposure of this marble about 1} miles
northeast of the one just described, in the NE. 1 NW. 1 sec.
4, T.24 N, R. 14 E, on land owned by J. W. Miller. For
data concerning the marble at this place, the writer is indebted
to E. A. Smith, who says: “It shows a thickness of some 20
feet or more of varying shades of pink, chocolate, and red
colors alternating with white, sometimes in distinet bands, in
some parts of rather uniform pink shade.”

The Shady limestone contains layers of fine-grained rock
that is a marble of good grade. A slightly yellowish mottled
specimen took a fair polish, and a very uniformly bluish-gray
specimen took a very high polish. The latter specimen con-
tains fine cracks along which oxidation has taken place, and if
that feature is prevalent it would impair the value of the rock
as marble. The specimen was taken on the outcrop, however,
and the rock under cover is probably less affected by this
defect. The Shady limestone is thick bedded, and probably
blocks of satisfactory size could be quarried from it. The for-
mation crops out on valley flats along Beeswax Creek within
the arms of Columbiana Mountain near water level and dips
about 30° E.

LIMESTONE AND DOLOMITE

Limestone and dolomite of excellent quality for all purposes
are present in these quadrangles in abundance.

Ketona dolomite—The Ketona is economically important as
the source of most of the flux rock used in the Birmingham
blast furnaces. It is remarkably pure in the area lying along
Shoal Creek between Montevallo and Maylene and extending
northward. Six samples, representing a thickness of' 200 feet,
from the SW. } NE. 4 sec. 33, T. 21 8., R. 3 W., about half a
mile a little south of east from Ryan station, were analyzed in
the laboratory of the United States Geological Survey and were
found to have the following average composition:

Analysis of dolomite from point half a mile east-southeast of Ryan
station

Caleium earbonate (CaCOy) ... ... 54,205
cal (MgCOy) 43,82
Tnsoluble matter - ____ ... .84
98,775

B 18

This dolomite underlies the low ground between the coal
measures on the west and the chert ridge (Pine Ridge) east of
Maylene.  How much of this mass is of the grade shown by
the analyses is unknown; there is at least 200 feet of pure
rock in the section studied. In the vicinity of Montevallo
there are other bands of dolomite of the Ketona type discon-
nected by faults. The outcrop of these bands is much nar-
rower because they are thinner and the dip is steeper.

Newala limestone—The Newala limestone is extensively
exploited in Cahaba Valley for burning lime. The Newala,
Saginaw, Longview, and Varnons quarries and lime works are
in this area. The limestone has probably a thickness of 1,000
feet and extends the full length of Cahaba Valley in these
quadrangles. The quantity of the rock is therefore practically
inexhaustible. The beds dip eastward, generally 30° to 40°,
and crop out on the level valley floor. This attitude neces-
sitates open-pit quarrying, the hoisting of the rock, and con-
tinual pumping of water. Successful operations, therefore,
demand a rather expensive equipment. Except for layers and
thicker beds of dolomite here and there, called sandstone by the
quarrymen (see analyses 4 and 6), the limestone is very pure.
These beds of dolomite are an obstacle to quarrying where
pure limestone is needed for chemical uses. The dolomite can
not be cheaply separated, and a face of rock free from it of
sufficient height for economical quarrying seems hard if not
impossible to find. In the following tables are given analyses
of the Newala limestone and of lime made from it. The Key-
stone quarry is in the Bessemer quadrangle; the other quarries
are in the Montevallo quadrangle.

Analyses of Newala limestone

[R. 8. Flodges, chemist, Alabama Geological Survey, analyst]

Siliea (8i0,) ... 0.53 0.45 0.29 0.23 0.17 0.45 074
Alamina (Al,0,) 1 AT g 5l 1 % 2 H 36
Ironoxide(Fe,0,) .21 .25 ) 1 .06 12

Caleium carbon-
ate (CaCOy) .| 96,13 | 96,10 | 98,56 [ 77.66 | 99,13 | 57.64 97.77

Magnesiom car-
bonate(MgCO,)[  3.00 305 L8| 22,01 .28 | 41,50 .69

09.98 | 100.2 | 99.94 | 100.05 »B.vo’ 99.93 | 99.69

L. Quarry of Keystone Lime Co., Keystone, Aln. Average sumple.

2,3, 4. Quarry of Longview Lime Co., Longview, Ala. 2, Avernge
sumple; 3, selected sample; and 4, coarse grained rock.

5,6, Quarry of Newala Lime Works, Newala, Ala. 5, Closo-grained
rock; and 6, coarse grained rock.

7. Quarry of Shelby Lime Works. Average sample.

Analyses of lime from Newala limestone

proportion of chert fragments and boulders. There may be
also an admixture of Cretaceous clay. Below is a section of
the material that is used.

Section of clay at Ashby clay pit

Earth, brown; apparently utilized.

Clay, gray, sandy, much fine chert ... 35
Clay, iron stained, full of chert fragien 1
Clay, gray, with considerable fine chert 5

11-13

Residual clay of this class has not been utilized elsewhere in
this area, and definite knowledge as to the occurrence, extent,
and depth of workable bodies has not been obtained. A stra-
tum of such material seems to cover a large part of the lime-
stone and dolomite areas of the Birmingham district, however,
and bodies of sufficient size for exploitation probably could be
found in these quadrangles, if the demand should warrant it.

The shales of the Pottsville formation, the Floyd shale, and
the Waxahatchee, Brewer, and Wash Creek slates are probably
suitable for shale brick and for tile, but they have not been
thus utilized.

ROOFING SLATE

In the Waxahatchee slate are beds possibly suitable for
roofing slates. The slate in these beds is a true mica slate, the
mica being very fine. It has a cleavage parallel with the
bedding. Texturally it scems suited for roofing slates, but so
far as explored the jointing appears to be so close that blocks
of the requisite size for splitting into slates can not be obtained.
The close jointing can be seen in railroad cuts and in a test pit
that has been opened about 1 mile south of Ocampo. (See
pl. 4.) If roofing slates of satisfactory grade are present in
this region in commercial quantities and under conditions for
profitable quarrying they will be found in the belt of Waxa-
hatchee slate that extends from Shelby Springs southwestward
by Ocampo to the south boundary of the area.

ROAD METAL

In this region abundant road metal can be obtained from
limestone and chert. The Fort Payne chert is extensively
utilized for this purpose in the vicinity of Birmingham and
Bessemer. It is so minutely fractured and jointed in the beds
that when blasted most of it breaks down into fragments suit-
able for the road. It makes a very clean, smooth, compact,
durable surface. Doubtless equally suitable material could be
obtained from the formation along the ridge below Hardys and
Siluria. The chert from the Copper Ridge and Chepultepec
dolomites, great quantities of which can be obtained on the

Siliea (8i0,) - 0.34 | 0.57 | 0.514| 0.8

Alawina (Al, el .05 12
Ferric oxide (Fe,05) 10 % -2 % 04 2%
Caleinm oxide (Ca0).... 97.20 | 69.60 | 98,28 98,05
Magnesium oxide (MgO) 181 6.48| 1.42 .62
Carbon dioxide (CO, A1 ‘ .83

Moisture___

.30 ‘ 22.45
99,98 | 100.16 | 99.93 | 99,87

surface along the outcrop of those formations, is harder than
the Fort Payne and would be somewhat expensive to crush.
It probably would make a very durable top dressing if crushed
fine enough and mixed with fine limestone screenings or earthy
material to act as a bond. Here and there bodies of rather
small chert fragments mixed with earth and clay, suitable for
road metal without special preparation except the removal of
the larger chunks, are present in the areas of the Copper Ridge
and Chepultepec dolomites and the Longview and Newala

rom Keystone Lime Co.

2. Hydrated lime from Longview Lime Co.
3, From Newala Lime Co.

4. From Shelby Lime Co.

The samples for the general average analyses were taken by
clipping from the face of the quarry pieces amounting in
weight to about 40 pounds and representing from 200 to 300
feet in thickness of rock. As shown by analysis 5 the best
grade of stone contains more than 99 per cent of calcium
carbonate. The granular layers are highly magnesian. The
most highly magnesian stone approaches closely the composi-
tion of dolomite, as shown by analysis 6, but the high content
of calcium carbonate in the average samples indicates only
a small proportion of the high-magnesium rock. For a series
of analyses representing so great a thickness of rock along an
outcrop of 10 miles or more, the content of insoluble impurities
is very low.

Lime and cement.—The Newala limestone burns to lime of
high grade, as shown by the analyses in the table above, and
lime burning is an important industry between Siluria and
Calera. The Lenoir limestone is utilized for cement manu-
facture at the cement mill at Leeds, Ala. Probably shale suit-
able for cement could be obtained from the Floyd, Parkwood,
and Pottsville formations. The shale used at Leeds is obtained
from the Floyd. The proximity to supplies of fuel is also
favorable for the manufacture of cement.

CLAY AND SHALE

Residual clay from the limestone and dolomite formations of
the region occurs in places as the subsoil and together with the
topsoil affords material suitable for brick, as near Birming-
ham. Such material has been utilized at Ashby for refractory
brick. At this place the material is derived from the Copper
Ridge dolomite and apparently consists largely of the disinte-
grated chert that occurs in the formation, which has weathered
down to a highly siliceous clay and includes a considerable

1i 3

A probably rather small source of most excellent material is
the residual earth full of fine quartz fragments from thin veins,
which in places overlies the Floyd shale and the Waxahatchee,
Brewer, and Wash Creek slates. Short pieces of natural road
on such areas, which were as hard and smooth as a metaled
roadway, were noted by the writer. An example is the half-
mile stretch of road running north to Waxahatchee Creek in
the E. § sec. 20, T. 23 S.,, R. 1 W., 3 miles west of Colum-
biana; and another is a short piece on the Montgomery road
3 miles south of Shelby, west of Mill Creek, near the boundary
between secs. 20 and 21, T. 24 N., R. 15 E., half a mile north
of Waxahatchee Creek. Accumulations of such material that
would afford a large supply for local use can doubtless be
found throughout the areas of Floyd shale and Waxahatchee,
Brewer, and Wash Creek slates in these quadrangles.

SOILS

These quadrangles have a variety of soils. The shales and
sandstones of the coal measures yield a soil ranging from a
sandy to a clay loam, depending on whether sandstone or shale
predominates in the underlying rocks, from the disintegration
of which the soil is derived. These types of soil are blended
and modified by admixture with each other as a result of the
creep of the soil down the slopes. The soils are 8 to 10 inches
thick and are underlain by about 3 feet of sandy clay subsoil.
The soils and the subsoil contain a considerable percentage of
fragments of rock, but as a rule the fragments are fine and
are no obstacle to cultivation. The soils are moderately fertile.

The limestone and dolomite valleys have some of the best
soil. The areas of Copper Ridge dolomite and those of the
Fort Payne chert carry a stony loam which is comparatively
unfertile on the hills and ridges but of good fertility in the
valleys and low-lying flat lands among the hills, where it has
accumulated by transportation from the higher ground. On
the slopes and hilltops the soil is full of chert boulders, which



are an impediment to cultivation, but on the lower grounds
the chert fragments, though plentiful, are finer and less trouble-
some. The areas of Conasauga limestone have a reddish,
yellowish, or black clay loam of good fertility. The same
statements apply to the Newala and Lenoir limestone areas of
Cahaba Valley.

The areas of Floyd shale and Waxahatchee, Brewer, and
Wash Creek slates are likely to have a clay soil, not thick
except in places, and of fairly good quality, especially over
the more calcareous parts of the slates. This soil produces
good crops of corn, cotton, and vegetables, and with intelligent
treatment should hold its productivity well. The small species
of Lespedeza (Japan clover) and native grasses thrive fairly
well on this soil, and large areas that are now waste lands
could profitably be utilized for stock raising.

The alluvium along the streams and in the coves is the best
soil of the quadrangles, but it is of small extent.

WATER RESOURCES

Surface water.—The average annual precipitation in these
quadrangles ranges from 48 inches in the southern part to 50
inches in the northern part. This precipitation is usually so
uniformly distributed throughout the year that the surface
water supply is ample for all needs, including potable water,
water for stock, and water for industrial establishments requir-
ing large quantities, as for making steam, washing coal, or
smelting.

Ground water—~There are many springs in the limestone
belts, and one, Bay Spring, 4 miles south of Shelby, has a flow
sufficient to run a sawmill. This spring is probably the outlet
of an underground stream. At Shelby Springs are a number
of sulphur and chalybeate springs whose waters are supposed
to have medicinal value, but no analyses of them are available.
These are near the fault separating the Floyd shale and the
Waxahatchee, Brewer, and Wash Creek slates. In general,
however, outside the limestone areas springs are neither many
nor large. 'Where good surface water is not available sufficient
supplies of water can be had by sinking wells to a depth of 50
feet at most places in the Pottsville and the Waxahatchee,
Brewer, and Wash Creek areas and not more than 100 feet in
the areas of Cretaceous sand or gravel. The range in quality
and composition of this water is shown in the accompanying
table of analyses. The water from the limestone areas is hard,

Montevallo Columblan

19

as shown by samples 42 to 44. The water from the Cretaceous,
being from sand and gravel, is remarkably free from lime and
consequently of very low hardness,

Little is known regarding the deep waters of these quad-
rangles, The Shades and Pine sandstones seem to be good
water-bearing strata, and flowing wells might be obtained by
drilling to them in the Belle Ellen syncline and possibly also
in the Yellow Leaf syncline. Elsewhere the structural condi-
tions do not appear to be favorable for artesian wells.

Water power.—No regular gaging stations have been main-
tained on streams in the Montevallo and Columbiana quad-
rangles, and no miscellaneous discharge measurements have
been made.

Cahaba River and the larger creeks are capable of develop-
ing considerable power for gristmills, sawmills, small electric
plants, and other industrial works. Cahaba River near Bloc-
ton, several miles west of this region, is capable of developing,

with a 34-foot dam and an 80 per cent turbine, 500 net horse-
power at ordinary low water. In these quadrangles the flow
of the Cahaba is smaller, but the potential power is still con-
siderable. Coosa River is the largest stream traversing any
part of the quadrangles, and its power is developed by the
Alabama Power Co. with a dam and power plant about 12
miles south of the Columbiana quadrangle, the slack water
extending into the quadrangle.

Within these quadrangles minor power could be utilized on
Shoal, Mahan, Buxahatchee, Waxahatchee, and other creeks
and on Cahaba and Little Cahaba Rivers. On Mahan Creek
near Brierfield 35 horsepower has been developed at one mill
and 40 horsepower at another. The flow from Bay Spring,
about 3} miles south of Shelby, on the fault line between the
Newala limestone and the Waxahatchee, Brewer, and Wash
Creek slates, is sufficient to supply power for a gristmill and
sawmill near the mouth of Mill Creek.

August, 1924.

Approvimate analyses of waters of the and iana ¢ gles, Ala.
[In parts per million. R.S. Hodges, chemist, Alabama Geological Survey, analyst]
[ I . T
M | g |
No.| Deseription of sample Steot Formation 2 7 i ! 53 3 g £ §§ 52
3 g g g 3 g K & § 3
R 3 H Ll L H
33 | Wellof J. B. Cook, 2 miles southwest of |
Calera, depth 45 feet ... ... May?27,1912 | Cretaceous s 2| 1 1| 11 Trace.| 11 | Trace.| 25 | 49
84 | Well of Theodore Sneas, 8 miles south- |
west of Calera, depth 80 or 40 feet. .. | May27,1912 | __do_________ 6 6| 5 Trace| 2 [Trace.| 7 1o o=
35| Well of D. W. Killingsworth, 6 miles |
southeast of Montevallo, depth 38 feet .| May 27,1912 |____do . ______ 40| 71| 2 |Trace| 18 05| 38 | s |15
36| Well of Jesse Shaw, 6 miles southeast of |
Montevallo and 13 miles southwest of | ‘ |
Killingsworth's, depth 85 feet..____ . May?27,1912 |___do____ ____ 5 4 2 meee| 15| 5 25 2l 5w
37| Wellof Olive Watson, on Maplesville road !
about § miles southwest of Calera. ... ...| May 27,1012 |____do. ... 2 2| 25 Trace| 1 5 25 2| 25| 1
38 | Wellof J. A. Lowry, on Maplesville road |
| 7 or 8 miles southiwest of Calera ... May 27,1912 |____do_________ 5 2 5 | Trce. 1 S8 | s ‘ 25| 20
39 | Spring 2 miles southwest of Shelby
e May28,1912 |___do . 50, 54 9 3| 5| 4 166 | 1085
40 | Dean Farm Spring May28, 1912 Waxahatchee, 128 128 6 6| 41 (Trace.| 25| 10 w6 |25
Brewer, or I
al Wash Creek.
May 28,1912 | Fort Payne 6| 66| 4 2| 28 |Trace.| 8 4 s |16
42 | Public well at Calera near livery stable, ohert. |
depth 20 to 25 feet ... May 29,1012 | Newala lime- | 222 1| 10 1] 61 5)oets | a8 22 | s
stone.
43 | Calera Waterworks well, depth 30 feet | May 28, 1012 26| 18 6 14| 8 |Trace| 8.5 52| 280 | 415
44| J. Holeomb, at Calera, depth 20 to 25 feet.| May 28, 1912 W 15| s | % [ Trace | 4| 164 |m
| |
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GENERALIZED COLUMNAR SECTION OF THE SEDIMENTARY ROCKS OF THE MONTEVALLO AND COLUMBIANA QUADRANGLES
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] ] ones. ; limestone is compact, dove.colored, pure, and fossi
= H UncoNFORMITY _
=] H
3 g
2 - == T .
15 = e I —<
ville I o Thick-bedded, compact, light bluish-gray limestone with layers of dolomite and limestone. Yields very It
S % | Newalaand Odenville limestones.| O« _‘—5:—\—|_[-'—.—‘- 800-1200 it Sparingy foesiliforove.  Bxfongively barhed for Lime.  Saomuie lnncetont. St o aroMaceous and fomiictons ® T 10
e
i —
T
; N Thick-bedded, ‘magnesian limestone ylelding much rather brittle chert which commonly contains fossils, especially gastro-
Longview limestone. Oh 2 0400 ot ot i Jpartly magn sian limestone ,;’.-‘m_ g
= -
2D
=
i oyl Medium thick-bedded, rather coarse-grained dark bluish-gray dolomite which yields cavernous fossiliferous chert. Locall -
Chepultepec dolomite. €0e Ty iy | 20100 E Tabia thickness bf thiok-bedded Hght blossh-gray. Compact Limessons in basal pars, ous chel v @ con
A
T
== eer=
=) .
===/ .
Slos =
=T
e =7
B/ =/==H .
Era/asy
=z Copper Ridge dolomite. €oar LIS 2/l g0y Thick-bedded, maioly dark bluishgray dolomite; some light-gray fine-grained dolomite. _¥ields many large masses of dense
= ==, Jagged chert, Tuch more thap aby other formation in Alsbara. "Chert very sparingly fossiliterous. > T
= =/ = =]
3 Eos] =/ =)
2 =l=led
S =/ =75
=
S
=
= =
= ' <o/ Thick-bedded bluish-gray finely crystalline dolomite, highly sili ith silica incrustations or network of silica ridges on
] Bibb dolomite. cob e 5500 eathered surtaces of Cavernous 1Ayers. bl sifloeons wi e ees
= )
3
i Thick-bedded dari-gray dolomite, which is an almost pure carbonate rock of dolomite composition. To a large extent contains
Ketona dolomite. <ok f5-100 not over 3 b h ‘matter. ively used In biast furnaces.
Brierfield dolomite. cont 1504 Thickbedded bluishgray finely orystalline dclomite, highly silieous, wich slica inerustations or network of silica ridges on
aces of s,

cavernous laye

T
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COLUMNAR SECTION—Continued
8CALE: 1 INCH=1,000 FEET

Systex | Senizs Foruamion Svumon|  geomon | TimickxEss MiNor Divistons CHARACTER OF ROOKS AND TOPOGRAPEY
wE Malnly thin-bedded limestone with intercalated shale which “ﬁ?&"m 2 comsderable proportion of tho whole, Limestano
a s Conasauga (* Coosa ") limestone, | €c 0-1500 m"&a{{mp\lu‘ﬁ&h argillaceous and siliceous matter ‘somewhat magnesian. kes low, flat, poorly drained land,
2
H
Red shale, fine-gratned calcareous sandstone weat rusty, and a small amount of lmestone, some layers of which appear to
Rome (*Montevallo™) formation. | € 1000 B ety e el roskas ot T of ow Bl “Sparingly Tosilitorous.
. .
=
=
]
H Shady dolomite. o w0t light-gray to whit limestone. Makes valley.
Hematite ore.
Hematite ore (good grade). Olay and llicoous aate or sriciic schist with fnely conglomeratic quartaita lentla §to 135 et thick. Hematite lonses.  Makes
Wesner formation. w ¢ ) e Miih ridges of the Golwmblana Mountain region. © a
1700-1800
#F Massive sandstone.
Black slate.
'
Bericitic lite, greenish and sh when weathered. Some Cr’-lm led quartz veins that contain a little gold in places.
Wash Creek slate. we 5000+ Sandy in th g: 't Occasi mnumll lentil of eonqlnm Awl!qe or ﬂﬂ%. In upper part, hq: m oml:’glom~
PRAY sancatonct widh Slaok ate oF sehist boncatn, Low rounded hils and v
o FerruFInons sandstone member, con-
d tainfng lean ore.
°
N
o @
- &=
S| &
= &
o« H
3
o= 3
s 2
= Segictic phyllito, predominantly purplish gray. some of ft huviny sl ferruginous st bottom (lean ore)
- 5 | Brewer phyliite. bw 500+ BB e e e et s ot B lupeer; glagenly ferrug (loa ore).
w
< ]
- 3
Ed
™ Sawyer limestone mermber (50-200
™ 3 todt).
= 2 Vari .
egated fine grained limestone or ormamental marble; dark and light-gray rather coarse limestone; sandy and pebbly lime-
< g. Sandstone (K100 Zoet). honb, Jocally FerTuginous and mAking & 1oan ore.
o =
w 4 Limestone (10-20 feet).
= N
o .
5 Dagi bluish shalo apd shiet weathering pink. yellow, and Conglomeratic sandatone in quartaite lentils. Limestone beds i
-| Sandstone (100 feet). Dart, ' Low rounded hils axd ridgas, Y OO0 @
Wazahatohee slate. wr LS
=
z
H
s rymnne schists, gneisses,
z and granite.
M
g
&




DEPARTMENT OF THE INTERIOR ILLUSTRATIONS ALABAMA

U. S. GEOLOGICAL SURVEY

MONTEVALLO AND COLUMBIANA QUADRANGLES

PLATE 1.~COOSA RIVER IN THE SOUTHEAST CORNER OF THE COLUMBIANA PLATE 2.—VIEW PLATE 3.~ROUNDED HILLS CHARACTERISTIC OF AREAS UNDERLAIN BY WAXA-
QUADRANGLE. IEW LOOKING NORTHWEST ACROSS SHELBY VALLEY HATCHEE SLATE

Lsdyitg s tarsiahl e o s R0 aea B aa A I L e Valley eroded mainly on the Newala limestone. Columbiana Mountain in the distance. AECliaimiien oLt ORI cobing eaat
river valley.

PLATE 5.~CRUMPLED WASH CREEK SLATE 8 MILES SOUTH OF SHELBY PLATE 6.~BRIERFIELD DOLOMITE INCRUSTED WITH CHARACTERISTIC
; FRETWORK OF RESIDUAL SILICA
PLATE 4.-PROSPECT FOR ROOFING SLATE IN WAXAHATCHEE SLATE Sixmile Creek, about 1 mile northwest of the southwest corner of the Montevallo
Three-fourths of a mile south of Ocampo. Looking north. quadrangle.

PLATE 9.—FROG MOUNTAIN SANDSTONE (DEVONIAN) LYING ON FOSSILIFEROUS
CLAY WHICH IS DECOMPOSED LITTLE OAK LIMESTONE (ORDOVICIAN)
PLATE 7.—CAVERNOUS SILICA FROM BIBB DOLOMITE

PLATE 8. NEWALA LIMESTONE IN BOWDEN’'S QUARRY Cut on railroad 1 mile northwest of Mosteller, in the eastern part of the Columbiana quad-
Characteristic weathering product from the Brierfield and (i T el N e Baiar e rangle. Between the clay and sandstone is a stratigraphic gap representing the upper
Bibb dolomites. % (Boigraast part of the Ordovician system, the entire Silurian system. and the lower part of the

Devonian system.

PLATE 10.—~CARBONIFEROUS AND ORDOVICIAN ROCKS IN CUT ON SOUTHERN PLATE 11.—SHELBY IRON ORE DIGGINGS PLATE 12.-CONASAUGA LIMESTONE OVERTHRUST ON A COAL BED IN THE
RAILWAY HALF A MILE EAST OF CALERA OTTSVILLE FORMATION
The Athens shale (Ordovician) is overlain by the Frog Mountain sandstone (Devonian), 4 inches Shoal Creek, 1.5 m:les southwest of Aldrich, in the Cahaba coal field.
thick; clay that may be of Devonian age in the middle; and Fort Payne chert (Missis-
sippian) at the right. There is a great stratigraphic break between the Frog Mountain sand-
stone and Athens shale. Looking northeast.

At top there is 15 feet of red loam carrying best quality of lump ore, underlain by light-
colored sand and quartz gravel, possibly of Cretaceous age.

PLATE 13.~TYPICAL COAL MINE IN THE CAHABA COAL FIELD PLATE 14.—RESIDUAL PINNACLE OF CONTORTED NEWALA LIMESTONE EXPOSED PLATE 15.—IRON ORE DIGGINGS AT SHELBY
Coleanor mine, about 2 miles west of the Montevallo quadrangle. ~Looking west. IN ORE BANK AT SHELBY Ore is in pockets in decayed rock, which is reported to extend nearly 100 feet below the bottom
: of the pit. The clay seems to fill an ancient sink hole.



PUBLISHED GEOLOGiC FOLIOS

No.s Name of folio. State. Price.® No.s# Nama of folio. State. Price.®
Gents. Gents.
1 L:v'mzlwn...v . Montana . ......... | Outof stock. 114| DeSmet ....... South Dakota . . . . .. 26
2 . .. i P do. 116 | Kittanning . ... .. Pennsylvania . . . . + | Out of stock.
3 . «..| California .......... do. 118| Asheville . ... ... North Carolina-Tennessee . do.
4 . +++| Tenne: . e do. 117 | Casselton-Fargo . . . North Dakota-Minnesota. . . do.
] .o .+ | Californi e ce do. 118 | Greenevills . . . . . . Tennessee-North Carolina . do.
] o Tennessee . . . . e do. 119 | Fayetteville .. Arkansas-Missouri . . .. . do.
7| PikesPeak ..........| Colorado ........... do. 120 Silverton . . . Colorado . . ... .. .o do.
8| Sewanee ...... +..| Tennessee . ... - do. 121 | Waynesburg N Pennsylvania. . . . ‘e do.
L] Anthrulh—Cmud Bum ««| Golorado . . . e do. 122 | Tahlequah . . Oklahoma (Ind. T.) . . do.
10 | Harpers Ferry . . . . «| Va-Md-W.Va . e do. 128 | Elders Ridge . . . . . Pennsylvania. . . ...... do.
111 Jackson........ .« | Californi .e e do. 124 [ Mount Mitchell . . . . North Garolina-Tennessee . do.
12| Estillville . .. .... . .| Ky. -Va.-'l'enn .. e do. 128 | Rural Valley . .. .. Pennsylvania.. . . . . . do.
13 | Fredericksburg. . . . .. | Virginia-Maryland - do. 126 | Bradshaw Mountains Arizona, . . . do.
14| Staunton ........... Virginia-West Virginia.. . . . do. 127 Slmdann.. . WyoxmnpSatho.kau. .. do.
16| LassenPoak .........| California..... .. do. 128 Wyo.-S. Dak.-Mont . . do.
18 | Knoxville . . . . ++ | Tennessee-North trolmt . do. 129 Arizona . . . . do.
17 | Marysville . . . . «+| California........... do. 130 i . Colorado . .o . do.
18 | Smartsville. . . . « .| California........... do. 131 Nndll Mountains Colorado . . do.
19 | Stevenson . ... .| Ala-Ga-Tenn........ do. 182 Muscogee. . . . . Oklahoma (lnd.T) . do.
20| Cleveland. . . . e «| Tennessee .. ........ do. 133 | Ebensburg . .. Pennsylvania. . . . . do.
21 | Pikeville . . .. e do. 134 | Beaver .. ... Pennsylvania . . . . . do.
22| McMinnville . . . e do. 138 | Nepesta. . . Colorado . . . . . . do.
28 | Nomini ......... Maryland-Virginia. . . . . . . do. 136 | St Marys. Maryland-Virginia . . do.
24| ThreeForks .........| Montana .... e do. 187 | Dover. . . Del-Md-N.J ........ do.
26| Loudon...... . Tennessee . ......... do. 138 | Redding. Galifornia . . do.
26 | Pocahontas. . . . « .+ | Virginia-West Virginia. . . . do. 189 | Snoqualmig . . do.
27 | Morristown. ... ......| Tennessee ... . do. 140 | Milwaukee Spe: . do.
28| Piedmont . veee | W tV'lrmvaarylmd .. do. 141 | Bald Mountain-Dayton . do.
28 | Nevada Clt.y Special . .. . do. 142 | Cloud Peak-Fort MeKmmy. Wyor I, do.
30| Yellowstone National Park . . do. 143 | Nantshala . .| North lem&-’l‘onnmu . do.
31| PyramidPeak . ....... . do. 144 [ Amity. . . . Penn-ylumm PP do.
32 i e do. 145 | Lancaster-Mi . Illinois . . . do.
33 . do. 146 | Rogersville . .. . | Pennsylvania . . do.
34 . . do. 147 | Pisgah . . . .| N.Garolina-S. Gmhm. e do.
36 . . do. 148 | Joplin District (reprint) .| Missouri-Kansas . . . 80
36 . . do. 149 | Penobscot Bay........| Mane............, |Outof stock.
37 . do. 160 | Devils Towe! . o Wyoming . .......... do.
38 . do. 161 | Roan Mountain. . . Tnnnu-u-Norﬂlclr lina . do.
39 .| California. . . . . do. 162 | Patuxent . . .| Md-D.C...... .. do.
40 Tennessee . . . . do. 163 Yoo e . .| Colorado . ..... .. do.
41 California. . .. do. 184 | Winslow . . Al’k.-okll. (Ind. T.) .. do.
42 +| Texas. . do. 166 | Ann Arbor . . . .| Michigan . . .. . do.
43 .| California. . . . . do. 166 | Elk Point . S. Dak.-Nebr.-lowa . . . . . do.
44 « | Virginia-West Vll"lhll . do. 167 | Passaic . . New Jersey-New York . . . do.
46 Idaho . . ... . do. 168 | Rockland . . aine. . . .......... do.
46 .| Kentucky . do. 189 | Independence . Kansas . . .. o do.
47 +| Kentucky . do. 160 | Accident-Grantsville Md-Pa. W, Va . oy do.
48 | Tenmile Dmtnct Sp-cul «+ | Colorado . . . do. 161 | Franklin Furnace . . .| New Jersey ... . do.
49 | Roseburg . ..........| Oregon . do. 162 | Philadelphia . . . . .| Pa=N.J-Del. .. .. do.
60| Holyoke . do. 163 | SantaCruz..........| California..... .o do.
51| BigTrees. ... . . do. 184 | Belle Fourche . .......| South Dakota . . .. do.
62| Absaroka..... .. do. °188 Ablrdcan-Redﬁo[d. «....| SouthDakota . . 60
63 | Standingstone . . . do. 166 .| Texas. .. . | Out of stock.
64| Tacoma..... . do. 167 .| New Jenny-?'nmyln.nil. . do.
85| Fort Benton . . . .. do. 168 .| North Dakota . . . .o do.
66 | Little EAK Mountains . . . . do. 169 | Watkins Glen-Catatonk . . . NOW York . ... . do.
67 | . do. 170 Cl e .. do.
68 . do. 171 | Engineer Mountain . . | Golorado . . . do.
69 . do. 172 . Penmylvl.mw-Ncw York . . do.
60 do. 173 .. | Wyoming..... .
61 e vmm-,-wm V:rmnu e do. 174 .. | Pennsylvania. .
82 Mcnommu Spacld «.-.. | Michigan . ... e do. 176 | Birmingham . e . .
63 | Mother Lode District . . .. | California. . . . e do. 176 | Sewickley .. ... .. .. ..
84| Uvalde ...... Texas . . do. 177 -Carnegi . . ..
65| Tintic Spacml . Utah . ..... . do. 178 | Foxburg-Clarion . . .. ... | Pennsylvania. .
66 | Colfax ... California . . . . . . do. 179 | Pawpaw-Hancock . . . ... | Md-W.Va-Pa
67 | Danville .. Illinois-Indiana . . . . . . do. 180 | Claysville . «+e+....| Pennsylvania. .
68 | Walsenburg . . Colorado . . . . e do. °181 | Bismarck . «+v+....| North Dakota .
69 | Huntington . . . West. VlrmmbOhxo e do. 182 | Choptank . . .| Maryland. ...
70 | Washington. . . D.C.-Va-Md . . do. 183 | Llano-Burnet . . .| Texas. ..
71 | Spanish Peaks . . Colorado . . . . do. 184 | Kenova . . .| Ky.-W. Va.-Ohi
72| Charleston . . . West Virginia . do. ©186 Murphy:born-Hurnn voo. | Tinois ..
78| CoosBay..... regon . . . . . do. 186 | Apishapa . “vvv...| Golorado . ...
74 | Coalgate e Oklahoma (Ind. T. do. 187 | Elljay ....... Ga.-N, G.-Tenn .
76 | Maynardville . . Tunnnu. e .. do. 4188 | Tallula-Springfield . Illinois
76 ustin . ... Texas .. ....vian do. 189 Patts Pe Ivania .
77 | Raleigh..... West Virginia. . .. ..... do. 190 | Niagara. . New York
78 | Rome . .. Georgia-Alabama . . ... . do. 191 | Raritan . .5
79 | Atoka. . Oklahoma (Ind. T.). . . . . do. 192 Eutport .
80 - | Virginia-North Cunlma e do. 193 | San ane)lw e
81 .. lllmoll-lndlma. e do. 194} VanHorn .....
82 e . do. 195 | Belleville-Breese. .
83 - New York~Ncw Jtnly e do. 196 | Phillipsburg . . . . .
84 . Indiana ., . . . . 3 °197 | Columbus. .. .
86 . South DAkota-Ncbraka . 198 | CastleRock .. ......
86 | Ellensburg . ©.....| Washington. . . . 199 | Silver Gity « . . . ... ..
87 | Camp Clarke. . Nebraska . . . . . 200 | Galena-Elizabsth . .. ... | Ilincis-lowa . ..
88 | Scotts Bluff . . . Nebraska . . . . . 201 is-St. Paul . .. .| Mi ceen
89 | Port Orford . . ...| Oregon ..... . 202 | Eureka Springs-Harrison . . | Arkansas-Missouri
90 | Cranberry ... « «+ | North Car¢lina-Tennessee 203 | Colorado Springs. . . . . . . [ Colorado
91 | Hartville . . «++| Wyoming . ... e 204 | Tolchester . .........| Maryland .
92 | Gaines . - .| Pennsylvania-New York 4205 | Detroit . ... ... .. | Michigan . .
93 El.khnd~ un. . .| Pennsylvania....... 206 | L i oo | Mi i .
24 . ia . . e 207 | Deming . «+ | New Mexico . .
96 | Columbia . . . . « . | Tennessee . 208 | Colchester- « .| Minois. ....... .
96 | Olivet...... «« - | South Dumh . 209 N'vn]l .| South Dakota ... .
97 . cee South Dakota . 210 o | Mi .
98 e Oklahoma (Ind. T. 211 .| Md.-Del-N. J.-Pa .
29 . «++-+.| SouthDakota . . 212 8as . . .
100 + .| SouthDakota ... 213 Illinois . . . .
101 . <« | California. . . . 214 New Mlxwo—Colorulo .
102 .. + + | Pennsylvania. . 218 prings . Arkansas .
103 i « | Ildaho-Oregon . 216 Clrlylo-ClntrlJil «++.o.| Ilinois. . . .
104 Sllvorclty e Idaho . 217 | Ray Ceeeees .+ | Arizona. . .
106 | Patoka .. ... e lnduna-[llmom . 218 Rxddh caee .| Oregon .. .
106 | Mount Stuart . « | Washington. . . 219 | Central Black Hill .| South Dakota .. .
107 | Newcastle .. . « | Wyoming-South Dalmh. 220 | Gillespie-Mount O] «| Ilinois . . . .
108 | Edgemont . . . . South Dakota-Nebraska 221 | Bessemer-Vandiver . .| Alabama . .
109 | Cottonwood Falls «.| Kansas.......... 222 | Gaffney-Kings Mountain . .| N. Carolina-S. Carolina . . .
110 + .| Pennsylvania...... 223 | Coatesville-West Chester . . Pannsylvania-Delaware . . . 50
i « .. | Arizona.... 224 | Somerset-Windber ... ... &0
112 . Arizona. . . . 226 | Fairfleld .. 50
113 + | South Dakota 226 | Montevallo-Columbiana . . .| Alabama....... . 80

Order by number.
® Payment must be made by money order or in cash.

° Octavo edition only of these folios is in stock.
9These folios are also published in octavo form at 50 cents each.

erculars |howmz the location of the area covered by any of the above folios, as well as information cancerning topographic maps and other publications of the Geclogical Survey, may
ical S

be had o

to the Director,

urvey,





