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GEOLOGIC ATLASI OF THE UNITED STATES. 

The Geological Survey is making a geologic atlas of the 
United State!', which is being; issued in parts, called folios. 
Each foli-o includes topographic and geologic maps of a certain 
a.rea, together with dE't!criptive text. 

THE TOPOGRAPHIC MAP. 

The features represented on the topographic map are of 
tlll!ee distinct kinds-(l) inequalities of surface, called 'i'eUeJ, 
as plains, plateaus, valleys, hills, and mountains; (2) distribu­
tion of water, called drainage, as streams, hIkes, and swamps; 

\ (3) the works of man, called culture, as roads, railroads, 
boundari~, villages, and cities: 

Relitj.-All elevations are measured from mean sea level. 
The heights of many points are accurately determined, and 
those of the most important Ones are given on t11e map in 
figures. }t is desirable, ho\ve\'er, to give the elevation of all 
parts of the area mapped, to delineate the outline or form of all 
slopes, and to indicHtc their grade or steepness. This is'done 
by lines each of which is drawn throu~h points of equal eleva­
tion above meHn sea level, the vertical interval represmted by 
each space bet.ween lines being the same throughout each map. 
Thesc lines are called contour lin!'.); or, more briefly, coutonrs, 
and t.he uniform vertical distance between each two contours is 
called the contour inte'l'val. Contour lincs and eleyations are 
printed in brown. The manner in which contour lines express 
altitude, form, anq grade is shown in figure 1. 

FIGURE i.-Ideal view and corresponding contour map. 

The shtch reprfJsents a river valley between two hills. In 
the foreground is the sea, with a bay that is partly closed by 
a hooked sand bar. On each side of the vaJley is' a terrace. 
The terrace.on the right merges into a gentle hill slope; that 
on the left is backed by a steep ascent to a cliff, Ot' scarp, which 
contrasts with the gradual slope away from its crest. In the 
map each of these features is indicated, directly belleath its 
position in the sketch; by eontour line."l. The map does not 
include the di'stant portion of the view. The following notes 
may help to explain t.he use of contour lines: I 

1. A contour line represent.'l a certain height above sea level. 
In this illustration the contour interval is 50 feet; t.herefore 
the contour lines are dmwn at 50, 100, 150, and 200 feet, and 
so on, ahove mean sp.a level: Along the contour at 250 feet lie 
all points of the surface that are 2,150 feet above the sea-that is, 
this contour would be the shore line jf the sea were to rise 250 
feet; along the contour at 200 feet are all points thai are 200 
feet ahove the sea; and so on. In the space between any two 
contoUl'S are all points ·whose elevations Hre above the lower 
and below the higher contour. Thus the contour at 150 feet 
falls just below the edge of the terl'llce, and that at 200 feet lies 
above the t.errace; thereforc all points on the terrace are shown 
to be more than 150 but less than 200 feet above the sea. 
The summit of the higher hill is marked 670 (feet above sea 
level); accordingly the contour at 650 feet surrounds it,. In 
this illustration all the contour lines are numbered, and those 
for 250 and .100 feet are accentuated by being made heavier. 
Usually it is not desirable to number all the contour lines. 
The accentuating and numbering of certain of them-say every 
fifth onc-sll:ijices and the heights of the others may be ascer­
tained by counting up or down from ~hese. 

2" Contour lines show or express the forms of slopps. As 
contours are c(Hltinuous horizontal lines, they wind smoothly 
about smooth' surfaces, recede into all reentrant angles of 
ravines, and projeet in passing around spurs or prominences. 
These relations of contour curves and angles to forms of t.he 
landscape can be seen from the map and sketch. 

3. Contour lines show the approximate grade of' any slope. 
The vertical interval between two contours is the same; whether 
they lie along a cliff or on a gentle slope; but to attain ,a gi ven 
height on a gentle slope one must go farther than on a steep 
slope, and therefore contours are far apart on gentle slopes 
and ncar together on steep ones. 

A small contour interval is necessary to express the relief of 
a flat or gently undulating country; a steep or mountainous 
country can, as a rule, be adequately represented on the same 
scale by the use of a larger int.el'Yal. The smallest interval 
used on the atlas sheets of the Geological Survey is [) feet.. 

This is in re~ions like the Mississippi Delta and the Dismal 
Swamp. For great mountain masses, like those in Colorado, 
the interval may be 250 feet and for less rugged country con~ 
tour intervals of 10, 20, 2.5, 50, and 100 feet are used. 

Drainage.-,"Vatercourses are indicated by blue lines. For a 
perennial stream the line is unbroken, but for an intermittent 
stream it is broken or dotted. Where a stream sinks and 
reappears the probable underground course is S'hown by a 
broken blue Jine. Lakes, ma.rshcs, a.nd other bodies of water 
are represented by appropriat.e conventional signs in blue. 

Culture.-The symbols for the works of man and all letter­
ing are printed in black. 

Scalesj~The area of' the United States (exclusive of Alaska 
and island possessions) is about 3,027,000 square miles. A 
map of this area, drawn t.o the scale" of 1 mile ~o the inch 
'would coyer 3,027,000 square inches of paper and measure 
about 240 by 180 feet. Each square mile of ground ~ml'face 

would be represented by a square inch of map surface, and a 
linear mile on the gronnd by a linear inch on the map. The 
scale may he expressed also by a fraction, of which the numer­
ator is a length on the map and the denominator the corre­
sponding length in nature expressed in the same unit. Thus, 
as there are 63,360 inches in a mile, the scale" 1 mile,to the 
inch" is expressed by the fraction mf.100' 

Three scales are tused ~n the atl~s sheets of t~e Geologic~l 
Survey; they are 250.000, 125.-000, and 62,000, correspondlllg apprOXI­
mately to 4 'miles, 2 miles, and 1 mile on the ground to an 
inch on the map. On the scale of 62,~ a square inch of map 
surface represents about 1 square mile of ea;rth surface; on the 
scale of 12il~OOh about 4 square miles; and on the scnle of 2so~OOO' 
about 16 square miles. At the bottom of each HtlaS sheet the . 
scale is' expreHSed in three ways-by a graduat.ed line, repre­
senting miles and parts of miles, by a similar line indicating 
distance in the metric system, and by 11 fraction. 

Atlas sheets -and qnadrangws.-The map of the Uuited States 
is being published in atlas sheets of convenient size, which 
represent areas bounded by parallels and meridians. These 
areas are called qnadrangles. Each sheet on the seale of 2,'AiJoo 
represents onc square degree-that is, a degree of hltitude by a 
degrce or'longitude; each sheet. on t.he scale of ~ represents 
one-fourth of a square degree, and each sheet on the scale of 
62,~ one-sixteenth of a square degrec. The areas of the corre­
sponding quadrangles are about 4000, 1000, and 250 square 
miles, though they vary with the latitude. 

The atlas sheets, being only parts of. one map of the United 
States, a.re not limited by politi(,,ul boundary lines, such as 
those of Statefl, ('ouuties, and town:,;hips. Many of the maps 
represent areas lying in two or even three States. To each 
sheet, and to the quadrangle it rt~presents, is.given the name of 
some ,veIl-known t.own or natural feature within its limits, and 
at the s(des and corners of ea-eh sheet are printed the names of 
adjacent quadrangles, if the maps are published. 

THE GEOLOGIC MAPS. 

The maps representing the geolo~y show, by eolors and 
conventional signs printed on the topographic ba~e map, the 
distribution of rock masses on the surface of tho land and, bv 
means of structure seetions, their underg-round relations, so f;r 
as known and 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 rock8.~Rocks that have cooled and consolidated 
from a state of fusion arc known as igneous. Molum material 
has from time 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 sur£'lee. Rocks formed b'y the consolidation of 
molten material, or magma, within these channels--.:..that is, 
below the surface-are called intrusive. Where the intrusive 
rock occupies a fi&"!ure with approximately parallel walll:l it is 
called a dike; where it fills a large and irregull;r conduit the 
mass is termed a stock. Where molten magma traverses strat­
ified rocks it may be intruded along bedding planes; such 
masses are called JJills or sheets if comparatively thin, and lacco­
liths if they occupy larger chambers produced by the pressure 
of the magma. ,"Vhere inclosed by rock molten Q1aterial cools 
slowly, with the result that intrusi\"e rocks are generally of 
crystalline texture. 'Vhere the channels reach the surface 
the molten material poured out through thcm is called lava, 
and lavas often build up volcanic mountains. Igneous rocks 
that have solidified at t.he surface are ca11M extrusive or effusive. 
Lavas generally cool morc rapidly than intrusive rocks and 
as a rule contain, especially in their superficial parts, more or 
less volcanic glass, produced by rapid chilling. The outer parts 
of lava Hows also are usually porous, owing to the expansion of 
the gases originally present in th~ magma. Explosive aet.ion, 
due to these gases, often aecompanies volcanic eruptions, 
(~aUBing ejections of dust, ash, lapilli, and larger fragments. 
These mat.erials, when consolidated, constitute hreecills, agglom­
erates, and tuffs. 

Sed£m,entary roelcs.~Rocks composed of the transported 
fragments or particles of older rocks that have undf'r~one 

disintegration, of volcanic ejecta deposited in lakes and seas, or 

of materials deposited in such water bodies by chemical precipi­
tation 3,re termed sedirnentary. 

The chief agent in the transportation of rock debris is water 
in mot.ion, including rain, strel!olllS, and the water of lakes and 
of t.he sea. The materials are in large part carried as solid 
particles, and the deposits are then said to be mechaniea.l. 
t:5Udl arc gravel, sand, Hnd clay, "vhich are later consolidated 
into conglomemte, sandstone, and shale. Some of the mate­
rials are carried in solution" and deposits of these are called 
organic if formed with the aid of life, or chemical if formed 
without the aid of life. The more import::tnt rocks of chemical 
and organic origin arc limestone, chert, gypsum, salt, iron ore, 
peat, lignite, and coal. Anyone of the kinds of deposit named 
may be separately formed, or the different materials may"be 
intermingled in many ways, producing a great variety of rocks. 

Anotlwr transporting agent is Hir in motion, or wind, and a 
third 1s ice in motion, or glaciers. The most characteristic of 
the wind-borne or eolian deposits is loess, a fine-gmined earth; 
the most characteristic of glacial deposits is till, a heterogeneous 
mixture of bowlders and pebbles with clay 01' sanJ. 

Sedimentary rocks ar~ usually made up of layers or .beds 
which can be easily separated. These layers are called strata, 
and rocks deposited in such layers are said to he stralilied. 

The surface of the earth is not immova.ble; over wide regions 
it very slowly rises or sinks, with reference to the seH, and 
shore lines are thereby changed. As a result of upward 
movement marine sedimentary rocks may become pflrt of the 
land, and most of our land areas are in fact occupied by rocks 
originally deposited as sediment.s in the sea, 

Rocks expoRed at the SUrftll~ of the land are acted On by air, 
water, ice, animals, and 'plants, especially the lo·w organisms 
known as bacteria. They gradually disintegrate and the more 
soluble parts are leached out., the less solubl~ material being 
left as a residual layer. \Vater 'vashes this material down 
the slopes, and it is e~~entually carried by rivers to the oce;n or 
other bodies of water. Usually its journey is not cont.inuous, 
but it is temporarily built into river bars and flood plaiWo, 
where it forms allwviurn. Alluvial deposit~, glacial depositR 
(collectively known as drift), and eolian deposits belong to 
the surficial class, and the residual layer is commonly included 
wit.~ them. ~heil' upper parts, occupied by the roots of 
plants, ,const.it.ute soils and subsoils, the soUs being usually 
distinguished by a not<lble admixture of organic matter. 

J[r:tmnoTphic rocks.-In the course of time, and by. various 
proce~ses, l"Ocks may become grently changed in compositioll 
and in texture. If the new characteriRtics are more pro­
nounced than the old slIch rocks are called meiumorplt'ic. In 
the proept,l.'l of metamorphism the comlt.it,uents of a chemica.l 
rock may enter into new combinations and eertain suhstanees 
may be iost or new ones auded. A complete gradation from 
the primary to the metamorphic fm'm m'll y exist ,within' a 
single rock mass. Such changes transform sandstone into 
quartzite and limest.one into marble and modify other rocks 
in various wa ys. 

From time- to time during geologic ages rocks that have 
been deeply buried and' haye been subjected to 'enormous 
pressures, to slow movement, and to igneous intrusion have 
been afterward raised and later exposed by erosion. In such 
rocks the- original structures may have been lost entirely and 
new ones substituted. A system of' planes of division, along 
which the rock splits most J:eadily, may have been developed. 
This structUl'e is ('alled cleavage and may cross the origiilDI 
bedding planes nt any angle. The rocks characterIzed by it 
·are slates. Crystals of mica 'or othcr minerals may ha ve grown 
in the rock in such a way as to produce a laminated or foliated 
strueture known as schutosity. The rocks charaderized by this 
structure are 8chi$t~. 

As a rule, the oldest rocks are mORt altered and thc younger 
formations have cs('aped metamorphism, rmt tQ thi,'3 rule t.here 
arc many important exceptions, esp~ciaJly in regions of i~ueous . 
activity and complex structure. 

FORM.ATIONS. 

For purposes of geologic mnpping rocks of all the kinds 
above described arc divided into !ormat£oflH. A sedimentary 
formation contains between its upper :md lower limits either 
rocks of uniform character 01' roeks lllore or less uniformly 
varied in charader, as, for example, an alternation of' shale and 
limestone. 'Vhere the passage froUl onc kind of rocks to 
another is gradual it may be necessary to separate two contigu­
ous formations by an arbit.rary line, and in some cases the 
distinction depends almost entirely on the contained fos'sils. 
An igneous formation contains one or more bodi€? of one kind, 
of similar occurrence, or of like origin. A metamorphic for­
mation mav eonsist of roek of uniform character or of several 
rocks havi~g common characteristics 01' origin. 

When for scientific or economic reasons it i£ desirable to 
recognize and map one or more specially developed parts of' a 
varied formation, such parts are called members, or by SOllle 
other appropriate terIl:11 as lentils. 

AGES o.l!' llOCKS. 

Geologic li,tM.-The time during whieh rocks were made js 
divided into pe'l"iods. Smaller time divisions are cal,led epoch-i;, 



and still' smaller ones 8tagea. The age of a rock is expreSsed 
by the name of the time interval in which it w .. formed. 

The sedimentary foonations deposited during a period are 
grouped together into a "!Istem. The principal divisions of a 
system are called' 8eM. Any aggregate of formations less 
'than a series is called a group. ' 

Inasmuch 88 sedimentary deposits accumulate successively 
the younger rest on those that" are older, and their relative 
ages may be determined by observing their positions. In 
many regions of intense disturbance, however, the beds have 
been overturned by folding or superposed by faulting, so that 
it may be difficult to determine their relative ages from their 
present positions; under such conditions fossils, if present, 
may indicate which of two or ]llore formations is the oldest. 

Many stratified rocks contain 108M, the remains or 
imprints of plants and animals which, at the time the strata 
were deposited, lived in bodies of water or were washed into 
them, or were buried in surficial deposits on the land. Such 
rocks are called fossiliferous. By studying fossils it has 
been found that the life of each period of the earth's history 
was to a great extent different from that of other periods. 
Only the simpler kinds of marine life existed when the oldest 
fossiliferous rocks were deposited. From time to time more 
complex kinds developed, and as the simpler ones lived on in 
modified ~orms life became more varied. But during each 
period there lived peculiar forms, which did not exist in earlier 
times and have not existed since; these are eharaeteristie 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 thuB 
linked' the systems together, forming a chain of life from. the 
time of the oldest fossiliferous rocks to the present. Where 
two sedimentary formations are remote from each other and it 
is iinpoasible to observe their relative positions, the character­
istic fossil types found in them may determine which was 
deposited first. Fossil remains in the strata of different areas, 
provinces, and continents afford the most important means for 
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 forma­
tion can in general be ascertained by observing whether an 
associated sedimentary formation of known age is cut by the 
igneous mass or is deposited upon it. Similarly, the time at 
which metamorphic rocks w~re formed from the original.masses 
may be shown by their relations to adjacent forn:atioDs of 
known age; but the age recorded on the map is that of the 
original masses and not that of their metamorphism. 

SymhoUJ, eolors, and patterm.---Each formation is shown 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 Plaged; if the ro('.k is schist the dashes 
may be arranged in wavy Hnes p'arallel to 'the struc~ure planes. 
Suitable combination patterns are used for metamorphic forma­
tions known to be of sedimentary or of igneous origin. The 
patterns of each cla~s are printed in various colors. With the 
patterns of parallel lines, colors are used to indicate age, a 
particular color being assignt!d to each system. 

The symbols consist each of two or more letters. If the age 
of 8. formation is known ,the symbol includes the system sym­
bol, which is a capital letter or monogram; otherwise the 
symbols are composed Qf small letters. 

The names of the sysfems and of series that have been given 
distinctive names, in order from youngest to oldest, with the 
color and symbol assigned to each syste~, are given in the 
subjoined table. 

Symbols and colors assigned to tMflck ByBtems. 

SYBtem. 

Quaternary .. 

Tertla.ry •.•• 

CretaCIlQUB 
Jurasslc. __ . __ 
TriaSBic._._ 

l'alooblc DlIvonia.n •. 
Slluri&n •..•..... 
Orooviota.n_ .• _ 
Cambrlan •.... 
Algonkian .. 
Archean ••• 

SURF ACE FORMS. 

Sym· Color for l!edl. 
bol. mentaryl'OOlrs, 

T Yellowoober, 

Olive.greeo.. 
B1~lIn_ 
PeacOck·blue. 

Hills, valleys, and all other surface forms have been produced 
by geologic processes. For example, most valleys are the result 
of erosion by the streams that flow through them (see fig. 1), 
and the alluvial.plains bordering many 'streams were built up 
by the streams; waves cut sea cliffs and, in cooperation with 
currents, build up sand spi~ and bars. Topographic forms 
thus constitute part of the ~rd of the history of the earth. 

Some forms are inse~rably connected with 'deposition. The 
hooked spi) shown in figure 1 is an illustration. To this class 
belong beaches, alluvial plains,_lava strea~s~ .dnun~.s .0moo~h 

'_ The sea cliffis 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 first built and afterward partly eroded away. The 
~haping of a marine or lacustrine plain is usually a 'double 
procese, hills being worn away (degraded) and valleys being 
filled up (aggraded). 

All paIlts of the land surface are subject to the ru::tion of air, 
water, and ice, which slowly wear them down, and streams 
carry the waste material 'to the sea. As'the process depends on 
the flow of water to the sea, it can not be carried below sea 
lenl, and the sea, is therefore called the base-level of erosion. 
Lakes or large rivers may determine local bas&-Ievels for certain 
regions. When a large tract is for a long time, undisturbed by 
uplift or su'bsidence it is degraded nearly to base-level, and the 
fairly even surface thus produced is called a peneplain. If the 
tract is afterward uplifted, the elevated peneplain becomes a 
record of the former close relation of the tract to base-level. 

THE VARIOUS GEOLOGIC SHEErS. 

Areal geology map.-The map showing the areas occupied 
by the various formations is called an areal geology map. On 

, the margin is a legend, which is the key to the map. Tp ascer­
tain the meaning of any color or pattern and its letter symbol 
the reader should look for that color, pattern, and symbol in 
the legend, where he will find the name and description 'Of the 
formation. If it is desired to find any particular formation, its 
name should be sought in the legend and its color and pattern 
noted; then the areas on the map corresponding in color and 
pattern may be traced out. The legend is also a partial state­
ment of the geologic history. In it the names: of formations 
are arranged in columll8l' form, grouped primarily according 
to origin-sedimentary, igneous, and crystalline of unknown 
origin-aud within each group they are placed in the order 
of age, 80 far as known, the youngest at the top. 

Eeonomic geology map.-The lDap representing the distribu­
tion of useful minerals and rocks and showing their relations 
to the topographio features and to the geologic formatioDs is 
termed the economic geology map. The formations that appeat, 
on the arlial geology map are usually shown on this map by 
fainter color patterns and 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 minerai mined or stone quarried. If 
there are important mining industries or artesian basins in the 
area special maps to show these additional economic features 
are included in the folio. 

8tructure-seetio'(b sheet.-In cliffs, canyons, shafts, and other 
natural and artificial cuttings the relations of different beds to 
one another may be seen. Any cutting that exhibits those 
relations is called a section, and the same term is' applied to a 
diagram representing the relations. The arrangement of rocks 
in the earth is the earth's 8tructure, and a section exhibiting 
this arrangement is called a 8tructure 8ection. 

The geologist is not limited, however, to natural am!. arti­
'ficial cuttings for his information concerning the earth's 
structure. Knowing- the manner of formation of rocks and 
having traced out the relations among the beds on the surface, 
he can infer their relative positions after they pass beneath the 
surface and can draw sections representing the structure to a 
considerable depth. Such a section is illustrated in figure 2. 

FIaURE B,-Sketch showing a v8l'tieal section at the front and a. 1a.ndaca.pe 
beyond 

The figure representB a landscape which is cut off sharply 
in the foreground on a vertical' plane, so as to show the 
underground relations of the rocks. The kinds of rock are 
indicated by appropriate patterns of lines, dots, and da.hes. 
These patterns admit of much variation, but those shown in 
figure 3 are used to represent the commoner kinds of rock. 

SBlld8toll811BUd oou· 
glomera_, 

Shales, ijhaIylimsstoneB. 

1II!181l1.vee.ndbedded~usrooka. 

FIGUR:t!' 8,-8ymbols used-in sections to represent different kinds of rooks. 

sandstones, forming the cliffs, and shales, constit'uting the 
slopes. The broad belt of lower land is traversed -by several 
ridges, which are seen in the section to correspond to the out-, 
crops of a bed' of sandstone that rises to the surface. The 
upturned edges of this bed form the ridges, .and the inter­
'iuediate valleys follow the outcrops of limes:tone and calcareous 
shale. 

Where the edges of the strata appear at the surface their 
thickness can be mea'Jured and the angles at which they dip 
below the surf8.ce can be observed. Thus their positions 
underground can be inferred. The direction of the intersec­
tion of a bed with a horizontal plane is called the ,trike. The 
inclination of the bed to the horizontal plane, meaSured at 
right angles to the strike, is called the dip. 

In many regions the strata are bent into troughs and arches:, 
such as are seep in figure 2. The arches are called aniielines 
and the troughs synclines. As the sandstones, shales, 'and 
limes:tonea we~ deposited beneath the Sea in nearly Hat 'sheets, 
the fact that they are now bent and'folded is proof that forces' 
have from time to time caused the earth's surface to wrinkle 
along certain zones. In places the strata are broken across 
and the parts have slipped past each other. Such breaks are 
termed faults. Two )rinds of faults are shown in figure 4. 

FIGURE 4-.-Ideal aeetioDl!l of strata, showing (a) wmnal faults a.nd (b) a 
tJwu.st or r61lerse fault. 

At the right of figure 2. the section shows sch~ts that are 
traversed by igneous rocks. The schists are much contorted 
and their arrangement underground can not be inferred. 
Hence that portion of the section delineates";; hat is probably 
,"ue but is not known by observation or by weU:-founded 
inference. 

The section also shows three sets of formations, distinguished 
by their underground relations. The uppermost set, seen'at 
the left, is made up of sandstones and shah;s, which lie in a 
horizontal position. These strata were laid down under water 
but are now high above the sea, forming a pla~u, ~nd their 
change of elevation shows that a portion of the earth's mass has 
been, uplifted. The strata of this set are paralle~ a relation 
which is called oonformable. 

The second set of formations consists of strata that have been 
folded into arches and troughs. These strata were once con­
tinuous, but the crests of the arches have been removed by 
erosion. The beds, like those of the first set, are conformable. 

The horizontal strata' of the plateau rest upon the upturned, 
eroded edges: of t4e beds of the second set shown at the left of 
the section. The overlying deposits are, from their position, 
evidently younger than the underlying deposits" and the bend­
ing and eroding of dle older beds must have occurred between 
their deposition and the accumulation of the younger beds. 
The younger rocks are uneonlormalJle to the older, and the 
su~fiice of contact is an uneunjormity: 

The third set of formations consists of crystalline schists and 
igneoUB rocks. At some periOd of their history the schists 
were folded' or plicated by pressure and traversed by eruptions 
of molten rock. But the pressure and intrusion of igneous 
rocks have not affected the overlying strata. of the second set. 
Thus it is evident that a considerable interval elapsed between 
the formation of 'the schists 'and the beginning of depDCJition of 
the strata of the second set. ' During this interval the schists 
were metamorphosed, they were disturbed by eruptive activity, 
and they were deeply eroded. The contact between the second 
and third sets is another unconformity; it marks a time 
interval between two periods of rock formation. 

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 !!laps as the section in the 
figure is related to the landscape. The profile of the surface 
in the section corresponds to the actual slopea of the ground 
along ,the section line, and the depth from the surface of any 
mineral-producing or water-bearing stratum that appears in 
the section may be measured by using the Bcale of ~e map. 

Columnar seetion.-The geologic maps are usually accom­
panied by a eQlumnar '8eetion, which contains a concise 
description of the sedimentary formations that occur in the 
quadrangle. It presents a summary of the factB relating to the' 
chamcter of the rocks, the thickness of the formations, and the 
order of accumulation of successive deposit,. 

The rocks arll briefly d;,.cribed, and their characters are 
indicated in the columnar diagram. The thicknesses of for­
mations are given in figures that state the least and greatest 
measurements, and the, average thickness of each formation is 
sho~n in the oolumn, which is drawn to scale. The order of 
accu~ulation of the sediments is shown in the columnar 
arrangement-the oldest .being at the bottom, the youngest at 
the top. ' . 

The intervals of time that correspond to events of uplift and 
degradation and constitute interruptions of deposition are 
indicated graphi~lly, and by the word" unconformity." 

HF.ORHE OTIS SMITH. 



DESCRIPTION OF 

INTRODUCTION. 

LOCATION, EXTENT, AND GENERAL RELATIONS. 

As shown by the key map (fig. 1), the Birmingham quad­
rangle lies in the north-central part of Alabama. It is bounded 
by parallels 33° 30' and 34° and meridians 8W 30' and 87° 
and contains, therefore, one-quarter of a square degree. Its 
length from north to south is 34.46 miles, its width from east 

FIGURE i.-Index map ot northeastern Alabama and northwestern Georgia.. 
Darker ruled a.rea oo~d by Birmi"gham. follo. Othel" published folios indicated by llghter 

ruling, astoUows: Nos. S, RJngg<;>ld; 6, ChattIlollOOg&; 8, S\lWlUlOO; 111, Stevenson; !IO,Cleve· 
land; 85, Gadllden; 78, Rome. 

to west is 28.78 miles, and ita area is 992 square miles. The 
quadrangle is mainly in Jefferson and Blount counties, but it 
includes small pa,rts of Walker and Cullman counties on the 
northwest and of St. Clair and Shelby counties on the south­
east. 

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

GEOGRAPHY AND GEOLOGY OF THE APPALACHIAN PROVINCE. 

Subdivisions.-As shown in figure 2, the southern part of 
the Appalachian province embraces four natural subdivisions, 
each of which is characterized by distinct types of topography, 
rocks, Hnd geologic structure. These subdivisions are, from 
east to west, the Piedmont Plateau, the Appalachian Moun­
tains, the Appalachian Valley, and the Appalachian Plateau. 

FIGURE 2.-Map of the southern part of the AppalaBhian pl'Ovin<le, showing 
its physiographic divisioDs and its relation to the Coastal Plain. 

The dividing line between the Piedmont Plateau and the 
Appalachian Mountains is the Blue Ridge; that between the 
Appakhian Mountains and the AppalMhian Valley ia the 
western border of the mountains known 8S the Unaka Range; 
and that between the valley and the Appalachian Plateau is 
the eastward-facing escarpment known in Pennsylvania, Mary­
land, and West Virginia as the Allegheny Front and through 
Tennessee as the Cumberland escarpment, which continues 
into Alabama as the eastern face of Lookout and Blount 
mountains. The Birmingham quadrangle lies partly in the 
Appakhian Valley and partly in Ihe Appalachian Plateau. 

Reliej.-Viewed broadly, the Piedmont Plateau presents the 
aspect of a nearly level surface, its elevation ranging through 
long distances from 500 to 1500 feet above the sea. The 
plateau surface has been more or less dissected by the streams 
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that flow across it toward the Atlantic. The Appalachian 
Mountains occupy a broad belt extending from southwestern 
Virginia through western North Carolina and eastern Ten­
nessee to northeastern Georgia. This belt is a region of strong 
relief, characterized by points and ridges 3000 to 6(X)() feet or 
over in height, separated by narrow v-shaped valleys. The 
general level of the Appalachian Valley is much lower than 
that of the Appalachian Mountains on the east and of the 
Appalachian Plateau on the west. Its surface is character­
ized by a few main valleys, such as the Cumberland Valley in 
Pennsylvania, the Shenandoah Valley in Virginia, the East 
Tennessee Valley in Tennessee, and the Coosa Valley in 
Alabama" and by many subordinate narrow longitudinal \'al­
leys separated by long, narrow ridges rising in places 1000 to 
1500 feet above the general valley level. The highest of these 
valley ridges approach the altitude of the Appalachian Plateau 
and the w~tern foothills of the Appalachian Mountains. The 
Appalfu~hian Valley lies nearly 3000 feet above sea level in 
southwestern Virginia, on the divide between Tennessee and 
Kanawha rivers. From this region the valley descends north­
ward to an elevation of 500 to 1000 feet on Potomac and Sus­
quehanna rivers and southward to an elevation of 500 feet 
along Coosa River in northeastern Alabama. 

The Appalachian Plateau is highest along ita eastern margin, 
from which it slopes gradually westward. The culminating 
point of this divisjon of the province is in central West Vir­
ginia, where its altitude is 4000 feet above the sea. From 
this point the surface slopes southward to 2000 feet in south­
ern Tennessee and to 500 feet north of Tuscaloosa, Ala., where 
~t is overlain by Cretaceous and Lafayette deposits. In 'ren­
nessee the highest parts of the plateau region are known as the 
Cumberland Plateau and Waldens Ridge. West of Tennessee 
River the Lumberland Plateau extends into Alabama. In 
Georgia and Alabama there are semidetached parts of the same 
general surface known as Lookout, Blount, and Sand or Rac­
coon mountains. The surface of the Cumberland Plateau 
slopes gently westward and in Tennessee terminates in a 
westward-facing escarpment about 1000 feet high, which sepa­
rates it from the lower plain known in Tennessee as the High­
land Rim. In Tennessee the Highland Rim is a very diEtinct 
plain or plateau about 1000 feet above the sea, but in north­
ern Alabama it is scarcely distinguishable. In the region of 
Monte Bano, near Huntsville, and for some distance to the 
south the escarpment terminating the Cumberland Plateau 
descends about 1000 feet to the central plain of Tennessee and 
northern Alabama. 

Peneplaiti.8.-The Cumberland Plateau, the surfaces of' Look­
out and Raccoon mountains, the crests of the highest ridges in 
the Appalachian Valley, and the western foothills of the Appa­
lachian Mountains probably represent very closely parts of an 
ancient nearly level surface, which once, perhaps, lay neal' to 
aea level but which wa, subsequently uplifted and rli .. ecled. 
This ancient surface is believed to have resulted from erosion 
during a long period, in which there was no considerable 
crustal movement, either up or down, in the region. In this 
way the Appalachian province, except the Appalachian Moun­
tains, was finally reduced nearly to sea level, with here and 
there unreduced areas of greater or less extent rising above the 
general level. Such a surface is called 8 peneplain. The pene­
plain just described may be continuous with the Schooley 
peneplain of New Jersey and Pennsylvania, but as the con­
tinuity has not been proved it will be referred to in this folio 
by the more local term Cumberland peneplain. 

The Highland Rim in Tennessee, the surfaces and ridges of 
Wills Valley at an approximate elevation of 1000 feet above 
sea level, the similar surfaces in the southern part of the 
Appalachian Valley in Tennessee, Georgia, and Alabama, and 
the surfaces of the Piedmont Plateau may be regarded as rep­
resenting a second peneplain having at the present time a gen­
eral altitude of 1(){x) feet above sea level. This has been called 
by Hay .. - the Highland Rim peneplain. In central Tennes­
see the Cumberland and Highland Rim peneplains are sepa­
rated from each other by an .. carpment 1000 feet high and are 
very distinct features, but to the south their surfaces approach 
each other and appear to merge and become indistinguishable 
along a line passing south of Huntsville and Gadsden, Ala., to 
Cartersville, Ga. 

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

.. Hayes. C. W., Physiography of the Cha.ttanooga. district in Tennel!8ee, 
Georgia, and Alabama: NIneteenth Ann. Rapt. U. S. Gaol. Survey, pt. 2, 
1899, pp.l-5S, 

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

Drainage.-The northern part of the Appalachian province 
is drained through St. Lawrence, Hudson, Delaware, Susque­
hanna, Potomac, and James riveI'8 into the Atlantic and 
through Ohio River into the Gulf of Mexico; the southern 
part is drained by New, Cumberland, Tennessee, Coosa, and 
Black Warrior rivers into the Gulf. In the northern part 
many of the rivers rise on the west side of the Great Appa­
lachian Valley and flow eastward or sontheastward to the 
Atlantic; in the southern part the direction of drainage is 
reversed, the rivers rising in the Blue Ridge and flowing west­
ward across the valley to the Mississippi basin and the Gulf of 
Mexico. This arrangement of the rivers is the result of a com­
plex series of changes that can not be discussed here. 

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

The AppalMhian Valley preaents in its rocks and structure 
a great contrast to the subdivisions on each side of it. Its 
rocks are predominantly limestones, but it contains also exten­
sive formations of sandstone and shale. By great pressure 
exerted from the southeast these rocks have been thrown into 
long, narrow folds following the conrse of the valley, and have 
also, especially in the southern part of the valley, been broken 
to great depths along lines up to 100 miles in leugth having 
the same trend; along these lines the lower rocks ha ve been 
thrust generally northwestward over the upper rocki'l, in places 
to the extent of many thousand feet. There were thus pro­
duced many alternations of limestone, sandstone, and shale, 
forming bands of varied lengths and breadths, extending in 
a northeast-southwest direction. Limestone being subject to 
more rapid erosion than shale and sandstoue, the streams have 
gradually adjusted themselves to the limestone bands, along 
which they have eroded valleys, leaving the sandstone bands 
standing between the valleys as ridges, thus producing the 
characteristic topography of the Appalachian Valley. 

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

TOPOGRAPHY. 

RELIEF. 

Surjae,8 types.-Two distinct types of surface features occnr 
in the Birmingham quadrangle-the valley type and the plateau 
type. The valley type is characteJ'ized by alternating ridges 
and valleys having a northeast-southwest direction; the pla­
teau type shows no regular arrangement of ridges and valleys. 
The boundary between the two types is Sand Mountain, extend­
ing from Ensley to a point on the east border of the quadrangle 
3 mile, north of Chepultepec. These two parts of the quad­
rangle may be termed the valley region and the plateau region. 
The two types of topography are the result of differences in the 
character of the rocks and in the geologic structure. A study 
of the sections on the structure section map will yield a clearer 
notion of the relation of topographic features to the kind of 
rocks and to the attitude in which they lie. 

In the valley region the rocks (limestones, sandstones, con­
glomerates, and shales) have been faulted and folded and are 
generally inclined at high angles. The faults and folds extend 
in a northeast-southwest direction and have determined the 
trend of the valleys and ridges; the alternation of belts of 
limestone and shale which are easily eroded with belts of 
more resistant sandstone and conglomerate has determined 
their position and extent. The valleys follow the limestone 
and shale belts; the l'idges coincide with the belts of more or 
less steeply inclined sandstone or conglomerate . 

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



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

B-irmingham Valley.-As described by McCalley,a Birming­
ham Valley lies between Shades Mountain and its northward 
continuation, Blackjack Ridge, on the southeast and Sand 
Mountain on the northwest, and extends from Springville, 
northeast of the Birmingham quadrllugle, to the vicinity of 
Vance, 30 miles southwest of the quadrangle, where the 
Paleozoic rocks are completely covered by Cretaceous rocks. 
At Birmingham the width of the valley is 7 miles. Within 
the valley thus defined lie several subordinate valleys, sepa­
rated by ridges that in places reach the level of the bounding 
ridges. These, from southeast to northwest, Are Shades Valley, 
one-half to 1 mile wide; Red Mountain, reaching 1100 feet in 
height; Jones Valley. 1 to 2 miles wide; the chert l'idge 
extending from Blount Mountain to Birmingham, where it is 
known as Cemetery or Ellon Ridge; and Oppssum Valley, 1 
mile wide. The Birmingham Valley is anticlinal, being eroded 
upon the crest of an anticlinoIium. At the south end of 
Blount Mountain the valley divides into two arms. The 
northwestern arm, Murphrees Valley, extends to the west of 
Blount Mountain and ends a few miles north· of the quad­
rangle in Bristows Cove. Within Murphrees Valley are three 
subordinate narrow valleys separated by West Red Mountain 
and Gravelly Ridge, with its continuation, Chert Mountain. 

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

Other 1Jalley8.~In the north-central part of the quadrangle, 
extending from Reid station past Bangor, lies the nalTOW south 
end of a valley known farther north as Brown or Sequatchie 
Valley. Near the southeast corner of the quadrangle is Cahaba 
Valley, in which is situated the town of Leeds. Flat and 
Chestnut ridges, in the Cahaba coal field, and Pine and Oak 
ridges and Oak Mountain, in Cahaba Valley, are other con­
spicuous features of the valley region. 

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

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

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

At Macknally Ford is a spur connected with the upland on 
the south by a narrow neck. The river impinging on the east 
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side of this neck in the apex of the bend will ultimately cut 
through the neck and abandon the part of its present channel 
passing around the north end of the spur, the result being an 
isolated hill like that at Littleton. 

DRAINAGE. 

By reference to the map it will be seen that the Birmingham 
quadrangle is drained almost wholly by Locust and Mulberry 
forks of Black WarIior River and their tributaries. A small 
area in the southeastern part is drained by Cahaba River. A 
detailed description of the streams seems superfluous, for their 
names, sizes, direction of flow, and relative importance are 
obvious from an inspection of the map. There are, however, 
some interesting peculiarities of a number of the stream~ to 
which it seems well to call special attention. Along much of 
its course Locust Fork flows in a gorge 150 to 200 feet deep. 
It is a meandering stream and its bed is well graded. On one 
or both sides Mulberry Fork is bordered by wide flats 50 feet 
above its bed. Neither stream is navigable, though in former 
days coal was transported downstream in flatboats at times of 
flood. 

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

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

RELATION OF TOPOGRAPHY TO MAN'S ACTIVITIES. 

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

·accessibility of a region to railroads depends on the surface 
features, and the building of railroads is in large part essential 
to its settlement and the development of its agricultural and 
mineral resources. 

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

DESCRIPTIVE GEOLOGY. 

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

The rocks of the Birmingham quadrangle are all of sedi­
mentary origin and range in age from Cambrian to Carbon­
iferous. These rocks were originally deposited. on the ocean 
floor in a nearly horizontal attitude. In a large part of the 
quadrangle this attitude has been fairly well preserved, but in 
areas of considerable size the strata have been folded and faulted 
to such an extent that the origina.} position as well as the 
original relations of the rocks has been destroyed. In addi­
tion to the consolidated rocks, there are local superficial deposita 
of gravel and allnvium of Recent age which are of little strati­
graphic importance. 

STRATIGRAPHY. 

CAMBRIAN SYSTEM. 

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

ROHK ("MONTEVALLO") FORMATION. 

Name.~ The name Rome was applied to this formation by 
Hayes,a from Rome, Ga., which is situated in an area of the 
formation. The name Montevallo (Variegated) shale and 
sandstone had been previously introduced by Smith b for the 
same formation, from Montevallo, Ala., near which it bas a 
wide outcrop. As the name Rome has been established for 
this formation throughout the southern Appalachian region by 
long usage in literature, especially in a large number of publi­
cations of the United States Geological Survey, it will be 
employed in this folio instead of the less well-known and local 
term "Montevallo." The use of Rome furthermore expresses 
the equivalency of this particular occurrence of the formation 
with other occurrences in this region. 

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

The Rome formation outcrops in a narrow band running in 
a northeast-southwest direction across the southeast corner of 
the quadrangle, interrupted 2 miles northeast of Henryellen by 
an interval of about a mile in which th~ formation does not 
appear to outcrop. The best exposure of the formation is on 
one of the eastern tributaries of Black Creek, in the northern 
part of sec. 35, T. 16 S., R. 1 E., where the thickness of the 
outcrop is abont 500 feet. About the same thickness appears 
to be exposed all along its outcrop. 

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

Thickne88.-At no point in the quadrangle are any rocks 
exposed of formations known to underlie the Rome, and it is 
therefore impossible to determine its full thickness in this 
region. At Helena, farther south, about 1000 feet appears to 
be exposed, and it is not unlikely that the formation reaches 
that or even a greater thickness. In the southwest cornel' of 
the Rome quadrangle, Georgia, about 60 miles to the north­
east, the thickness of the formation, according to Hayes/ is 700 
feet. 

Age.-A small collection of fossils was obtained northeast of 
Helena, on the continuation of the Rome belt south of this 
quadranglE', from which the following forms have been identi­
fied by C. D. Walcott: 

Micromitra (Paterina) major. 
Micromitra (Pat.erina) williardi. 
Obolus smithi. 
Wimanella Bhelbyensi~. 

I 
Pmdeumi8s transitanl!. 
Wanneria hal1i. 
Agraulos! 
Hyolithes. 

These are of Georgian (Lower Cambrian) age and substantiate 
the identification of the rooks here described with the Rome 
formation, known by its fauna in other regions to be mainly of 
Georgian age. As the fossils of the above list were obtained 
near the top of the formation, not far below the overlying 
Ketona dolomite member, it establishes the fact that all these 
shales are of the Lower Cambrian age and that there is no 
representative of the Middle Cambrian Conasauga ("Coosa") 
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formation in this part of the quadrangle, the Ketona (basal 
Knox) dolomite member being in unconformable contact with 
the Rome. 

CONASAUGA ("COOSA") LIMESTONE. 

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

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

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

At some points, especially in the vicinity of Bessemer and at 
old Jonesboro, thin layers of chert occur in the shale. These 
layers generally are not over half an inch thick. The chert is 
opalescent and waxy in appearance. It is dark within but 
rusty on the weathered surface. At the localities where this 
chert occurs a great many small prismatic pieces of it are likely 
to be scattered upon the surface. The interbedded chert and 
shale are well displayed on Twenty~fourth street in Bessemer, 
as shown in Plate I on the illustration sheet. From the 
almost continuous beds of limestone where the formation is best 
exposed in this region one would suppose that the shale does 
not exceed one-tenth of the mass and that it occurs for the 
most part 8S comparath .. ely thin partings in the limestone. It 
is possible, however, that the proportion of limestone and 
shale may vary much along the strike and that there may be 
much more shale in some places than in others not far removed. 

Distrihulion.-The Conasauga limestone underlies much of 
the width of Opossum Valley from Bessemer to Ketona, north 
of which it narrows until it disappears about a mile north of 
Greene. It outcrops extensively in Jones Valley, occupying a 
belt about a mile wide in the city of Birmingham and extend­
ing in a narrow belt as far north 8S Huffman. It also outcrops 
in Murphrees Valley, along a strip half a mile wide, extending 
from Remlap to the east edge of the quadrangle. It is so well 
exposed at many points in the areas described that it is hardly 
necessary to describe iu detail localities where it can be seen. 

The yeHow-green fissile shale of the formation is well dis­
played on the Louisville and Nashville Railroad south of 
Swansea and also at the top of the formation along the wagon 
road three-fourths of a mile north of Swansea, on the west side 
of tbt valley. The gray and yellowish shale of the formation 
was seell at a number of places in the vicinity of Bessemer, 
about 10 miles southwest of Birmingham. There is also a good 
exposure of the shale, . with limestone layel's, on Fourteenth 
street, Birmingham, opposite the street-ca,r bal'n. In the shale 
at this point minute trilobites of the genus Agnostu8 are abun­
dant and these forms are cO'mmonly present in other localities. 

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

Thickness.-Calculated from the width of the outcrop and 
the angle of dip, with the assumption that there are no irregu-
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larities in structure to vitiate the result, the thickness of the 
Conasauga in Opossum Valley, between Thomas and North 
Birmingham, is certainly 1100 feet, and if the formation 
extends across the doubtful strip above described to the fault 
on the west and maintains the same dip its thickness is 1900 
feet. These figures are comparable to those given by Hayes 
for the thickness of the Conasauga in northeastern Alabama-
1600 to 2000 feet. If the bottom of the formation is not 
brought to the surface along the fault, the thickness is still 
greater, by an unknown amount. As the Conasauga appears 
to be absent from the section in .Cahaba Valley, it must die 
out somewhere underneath the Cahaba coal field. Whether 
its absence is due to nondeposition or to erosion is unknown. 
The Conasauga limestone areas have been eroded to low, flat 
valleys locally known as Flatwoods. 

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

Louisville and Nuhville Railroad, about 1 mile north of Boyles station, near 
top of Conasauga.: 

Crepicephalus sp. 
Ketona, at west edge of quarry, top of COnaBauga: 

LIngule1la quadrilateraJis, 
Ptycboparia sp. 

Nortbwe!lt of Bessemer, just east of highway bridge across Valley Creek, 
middle ot Conasauga: 

ptychoparla sp. 
Agnostu!lllp. 
CrepicephaJu8 sp. 
Lingulella sp. undet. 

Bessemer, upper third of Conasauga: 
Anomocare sp. 
Ptychoparia sp. 
acrotreta,sp. 

One·half mile northeast of McCalla., middle of formation: 
Soonellasp. 
Agnostull sp. 
Ptychoparia sp. 

Louisville and Na&hville Railroad, 1 mile norih of Woodstock, top ot Cona· 
sauga: 

Lingulella buttsi. 
Lingulella desiderata. 
DicellouLUs appalachia. 
Acrotreta. kutorgai. 
Agnoatus. 
ptychoparla. 

UNCONFORMITY AT THB TOP OF THE CONASAUGA. 

In Birmingham Valley the Ketona dolomite, which is the 
basal member of the Knox dolomite, overlies without any 
observed discordance the Conasauga limestone, but in Cahaba 
Valley the Ketona rests upon the Rome formation, the 
Conasauga, which in northeastern Alabama normally occul1l 
between the Rome and the Knox, being absent. There is 
thus an unconformity between the Knox and the Rome in 
the southeast corner of the quadrangle. 

CAMBRO-oRDOVICIAN ROCKS. 

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

KNOX DOLOMITE. 

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

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

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

Two rather distinct types of chert are recognizable-a tough, 
dense. compact ehert, even when weathered, characterizing the 
middle of the formation, and a chert which weathers to a soft, 
chalky 01' mealy state, commonly with drusy cavities and gen­
erally though sparingly fossiliferous, occurring in the part of 
the Knox overlying the portion carrying the dense chert. The 
soft type of chert was noted in this quadrangle only on the ridge 
just west of Chepultepec; elsewhere in the Birmingham Valley 
only the lower Knox carrying the dense chert occurs, the npper 
Knox having been eroded away. The soft chert is a persistent 
feature of the Knox in Cahaba Valley south of this quadrangle, 
where its stratigraphic position is the same as at Chepultepec. 
It has been traced to the south boundary of the Birmingham 
quadrangle in a recent survey and it probably is present in Ca­
haba Valley in this quadrangle, though it was not discriminated 
in the field. Probably the parts of the Kno< distinguished by 
the two types of chert should be treated as separate members. 

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

The chert is usually white but varies through shades of 
yellow and pink. A little oolitic chert occurs in places. The 
oolites are spherical or ovoid, the spherical being 0.6 to. 0.7 
millimeter in diameter and the ovoid 1.1 millimeter in the 
long and 0.6 millimeter in the short diameter. These granules 
have a thin outer shell of insoluble material filled with a more 
soluble opaline-appearing substance, the hollow shel1s remain­
ing after the soluble substance has been removed. 

If the dip is uniform and if, as appears to be the case, there 
is no repetition due to faults, the thickness of the Knox, lIS 

calculated from the dip and width of outcrop in Murphrees 
Valley, is 3300 feet. 

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

Ket01UJ, dolomite membe;r.-Aa previously mentioned, the 
Ketona member includes the lower 400 to 600 feet of the 
Knox, which is nearly free from chert and in places contains 
less than 1 per cent of silica. The name is taken from Ketona, 
5 miles north of Birmingham, where there is a large quarry in 
the rock. The dolomite is almost all thick bedded, light gray, 
and rather coarsely crystalline. The character of the bedding 
is shown in Plate II on the illustration sheet. Chemically 
this rock is nearly pure dolomite in the vicinity of Birming­
ham, as shown by the following averages of a number of 
analyses from Ketona and North Birmingham quarries: 

AfJefage analYfi6S Of Keiona dolomite member near Birmingham. 

-------------------~ 

--------------1----
SIDI ____________ . __________ ._--------------------- 1.B1 0.70 

Al.08 ------------------------------ ------------ .00 .638 
Ca.CO. 55.08 
HgCO. _______ ________________________________________ 42.47 

66.041 
48.091 

-------- .---------.--__ ~ __ ~I __ 

1. Katona quarry, average analyses tor tour months. 
2. North Birmingham quarry, average of ten analy8eB of carload samples, 

aggregating 50 carloads and extending over a period of more than three 
y ..... 



The Ketona outcrops in a belt at t.he base of the chert ridges 
of Birmingham Valley. It extends along Opossum Valley to 
Mount Pinson and alOTlg 1\lurphrees Valley south"mrd nearly 
to Villuge Springs. In Jones Valley the outcrop extends 
northward nearly to Cbalkville. At the north end of Enon 
Ridge the belts in Opossum and ,Tones valleys arc connected 
by a broad area of nearly flat-lying RetonH. 

Economically the Ketona dolomite is important, for it sup­
plies most of the flllX used in the blast. furn(lces of the district. 

Age.-The lower part of the Knox is regarded as of Upper 
Cambrian age and the upper part as Ordovidnn and eguiva­
lent in pllrt to the Beekmantown of New York. The 
following statr-ment concerning the fossils collected and their 
correlation is mlide by E. O. Ulrich: 

Roongnizable fo~sils are as a l'ule exceedingly rare in the Knox, 
and t,hose found are almost withont exception only silicified molds in 
the chert residue. MaRf'\es of the compound cr'yptozoon O. pl'Olij'erum, 
a supposed gigantic calcareous alga, are seen oecasiormlly aud are 
belie,ed to be fairly diflgnostic of the lower and middle parts of the 
ehert.y Knox. 'L'he rounded masses of t,he simple eryptozoon C. min­
n(J8ot(Jnllls seem to he conlined to t.he upper half of the chert-bearing 
division. The other fossils consist chiefly of gast.ropods, with fewer 
lJephalopods, trilobites, and brachiopods. 

Somewhere about the middle of the chert,y (livision one or r;everal 
zones locally afford small faunuler;. No 8,Yr;tcmatic search for these 
fossils has been made in the valley. 'Vet in the course of the work of 
tho Snrvey in the southern App~~la~hiall region a ('Alllsiderable col­
lection of this middle Knox fauna has accumulated. Some of this 
mal erial was calleeled within thid area at, Cbalk-dlle and other places. 
A partiallir;t comprif'es the following r;pecies; 

Clarkella n. sp. 
Ophileta n. sp. (cf. O. compacta) 
Euconia1 n. sp. (Rescmhl('s Ii:. ramsayi (Billings).) 
8inuopea typicaliR. 
Gastropod of undescribed genus. 
Dikdlo('ephalus ep. undet.. 

'I.'hese six sproies are among the most diagnostic fossils of the beds 
between the Potosi and Prodor dolomites in Missouri; and the three 
gastropods are found in the correspondillg lower to middle part of the 
Olleoia. ~oloIllite of the Prairie du Chien group in the llp1)Cl' 1tIissis­
Sil)pi Valley. FurtherJlJore, two of the gastI'opods have been collected 
in the western part of the valley near Lexington, Vtt., while lhe 
Ophileta alld the nnnflmed new genuf'1 and species are represented in 
the National Museulll by a, number of speeimens from Deallharnois, 
near Montreal, Canada. 

A mnch higher f08:\iliferous zolle, distillKllil'lhable by the cha,raeter 
of it" ehert, is loeally developed in Ala.bama as described on page a. 
It is well deleloperl in the ridge pa.'ll'ling west of the old town of 
Chepultepec and in the Cahaba Yalley southeast of Birmingham. 
A t both of these localitiel'l the Knox seems to be at least 1000 feet 
thicker than it is in the vicinity of Hirmingham and in the two Knox 
a.reas east of 1'tfnrpluec" Yalley. Abont 20 I'lpecies of fossils have 
been collected from this zoue near Chepultepec, where mol'lt. of them 
were found within 200 or BOO feet of the top of the formation. The 
following list includes the more important. forms: 

~ Archeocyathus. 
I"cenellaIl.6p. 
TTcli(lot.oma uniangulatum (IJa11) 
Helicotoma o. sp. (la~t whorl disjoined). 
Liospira? o. sp. ~ (ef. PleUl'otornaria arabella BillhlgA). 
Lio8pira? n. Ap. (cf. Pleurotomaria normani Billillgs) 
Llospira? II. Hp. (flat-spired. naJ'ruw·whorlerl). 
Gell. E't sp. nov, (resembles MUl'chisonia argylellsis Sardcson) 
Siooopea turgida (Hall). 
Sinuopea depreSR(l" 
Rinllopea sweeti (Whitf.). 
Orthoeeras? Hp. (obliquely annulated. septa thin, siphullcle marginal. 

diameter uIlder one· half inch). 
Cameroeeras sp. undet.. (one-balf to 1 inch in diameter, sept.'], very thin). 
Pilocerlls newton-winehellir 

'l'en of these species occur in1t'Iissouri in the chert of the nasconade 
formation, at. least three in the upper part of the Little }inns dolo­
mite at Little Falls, S. Y., alld three others in the sarno formation 
nmr -Whitehall, N. Y. 

No Ordovician appears to be present' in the Knox jn Bir­
mingham Valley and generally none of the upper beds that 
are shmvn at Chepultepee. Tn Cahaba Valley, however, Ordo­
vician rocks probably constitute several hundred feet of the 
upper part. of the Knox, but owing to the C'omplete conceal­
ment. of the strata they were not observed. 

Unconform·ity at th~ top of the Knox.-There is a strong 
unconformity between the Knox and the next, suecccding for­
mation, sllOwing that. an erosion interval of considerable length 
intern'ned. The evidencc for nn unconformit.y is fa.irly nbun­
dant and quite l'o[]('lusive. In the first pbce, on the surface of 
much of' the Knox in Birmingham Valley rests a chert con­
glomerate, the Attalla conglomerate member of the Chickamauga 
litlleRlone. There IllU:lt have been a post-Knox land surface 
ii'om which this conglomerate was derived, for its chert has 
in all proha bility come f"om the Knox itself. Moreover, this 
conglomerate rests at. different places upon beds at different. 
horizotlR in the Knox, from the basal Ketonu up to the ver,)' 
top of the formatioIl. This shows that the Knox must have 
been eroned locally down to and into the Kctona before the 
deposit.ion of the conglomerate. 

At some points in the quadrungle, notably Helll' C~halkvil1e 

and lit thc base of Foster Monntain, parts of the Chjckamauga 
limestone lying at different horizons abut laternlly against the 
Knox dolomit.c, HS if the limestofl(~ were. deposited ill lagoons 
or old stream channels (,l'oded jnto the Knox. At Chalk ville 
a thin deposit of cherty limestonc carrying many fossils of 
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Bla.ck River age lies against a hill of the Knox, as Rhown in 
figur.e 3. 

£0> 

FWIiRE i:l.-Itleal :section half it Juile west of Chalkville 
flhows unoonf'Jrmahle C,)l\(ant of ChickaulllUga limestone ,~oc) with the un(l~dyirlg K!lO" <1010_ 

mite (£Qk). Y~rtieal scale twice the h()rizoutal. 

At the foot of Foster ~fountain the basal Chiekamallga, con­
sisting of shale, conglomerate, and variegated J-itllf'~'llone, lies 
agaillst the Kllox, as shown in figll1'c 4. In this locality t.he 

FIGURE 4.-Tdeal sedion from Rlacko;lk 1rountain t.o Foster 1:lountuin 
Shows uncollform,.blecont"ct of OhickaIDaug .. lime,t()IIe (Oel aml its basill At!"ll .. COllgJQm~,r"te 

no"mh",,· (0.) "jch the umkrlylug Kncr"< <lolomlt~ (£Ok). Vel·tic·al ,,"ale twice t.h~ horiw!ltal, 

basal Chickamauga was clearly deposit.ed in an old erosion 
channel between Knox walls us the transgressing waters gradu­
ally submel'ged the old land surface. Variegated limestone 
deposited under such circumstanceH has bern obsened else­
where. Additional t'vidence of the nnconformity is found in 
the fact tlmt at a fc",- points Clinton rocks hearing iron ore rest 
upon the Knox dolomite or are separated from it by only a thin 
deposit of the Chickamauga. An outlier half a mile weRt of 
Morrow Gap a.nd sereral patehes of Clinton rocks on Flint 
Ridge, north of Bessemer and south of this quadrangle, are 
C!lses in point. 

ORDOVICIAN SYSTEM. 

is represented in this area hy the 
Chickamuuga limestone (including thc bnsal 
Attalla eon glomerate, or brcceia, as it is often ealled, mentioned 
under the preecding IlPading) and in C:-lhaba Valley by the 
upper port.ion of the Kuox, equivalent in to the Beek-
mantowll limestone of the New York as described 
under the heading" Cambro-Ordovician ror·ks." At the lwse 
of the Clinton formation, at. certain points on Red )Iountain 
eHSt. of Birmingham aJl(I fiuther south, lie a few feet of rocks 
ca1'1'ying an Eden fauna of upper OrdoviciHn nge. These roch 
are too thin and t()O irregularly distributed to map on the Rcale 
here used aud on this accounr are included with the Clinton. 
'Vith this exception, however, t.here are no repre,.,cntatives of 
the Utica and Lorraine formations, -..,yhich constitllte the upper 
part of the Ordovician column in Ncw York, nor of the partly 
corresponding Athens and Sevier shales of Tennessee. Locally, 
too, as will be pointed out later, the typical Trcnton is unrep-
resented. . 

CHICKAMAUGA ("PELHAM") J.IMHSTONE. 

Nal11/:.-The Chickamauga limestone ,vas first so termed by 
C. 'V. Hayes in 1891, t.he name heing taken from Chicka­
mauga Crcl'k, in northwestern Georgia, along which the lime­
stone is typically developed. In 1891 also E. A. Smith used 
tlle name Pelham, from Pelham, Ala., for the same lill1('st,one. 
As the name Chickamauga has been used in a f,rreat many 
publications of the United States Geological Suryey relating 
to the southern Appa.lachian region, it will, in order to avoid 
confusion in the Survey publications, be retained here, although 
the name "Pelham" may he locally as appropriate. 

Unconformable depoi:Jition.-As already noted, in the Bir­
mingham Valley the Chickamauga limestone, including locally 
a greater or leg:::! thickness of the Attalla. conglomerHte member 
Ht the hase, was deposited upon the eroded surface of the Knox 
dolomite. In places-for examplf', Hendrick Mill, northwest 
of Swansea-the Chickamauga. rests direetly UPOIl the Knox 
and the basal 40 feet of the limestone contains scattering frHg­
ments of ungubr or partly roun(led chert, indicating that 
somewhere an urea of Knox was still suhjcct to erosion while 
at this point the Knox had been submerged and was being 
buried by Chickamauga sediments. The old Knox surfaee, 
upon which the AttalLt conglomerate and the other basal 
Chickamauga beds, whether shale or limestone, were deposited, 
was a.n uneven surface, with valleys and, where close to the shore, 
inlets separated by land of greater or less elevation. Indeed, 
the old surface may have been I:limilar to that. exist.ing to-day, 
with its valleys, hills, and ri(lges, though probably there were 
no sueh extremes of relief. If the present surfilee were to be 
gradually submerged, it is easy to understand that the water 
would first occupy the valleys, in which coarse debris of 
angular chert and fine sand would be depositcd by the streams 
as they ran down from the land. This debris would be 

ultimately cemented to form a conglomerate, upon which would 
sooner or later be deposited finer sediment., and if animal forms 
found the shallow water fiworab1c to their existence they would 
multiply and snpplyan abundance of limy sediment, to make 
limestone at a later period. It would also follow from such 
conditions that the beds in cont.act with the old surface would 
differ considerably in age at different points. Tn short, the 
result would be similar to that shown in this region, where the 
beds of the limestone in contact with t}te Knox range from 
the basal member of the Chickamauga, as at Foster ~founta.in, 
to those at Chalkville which contain Black River fossils and 
which occur ncar the top of the Chickamauga. 

Attalla conglornemle member. - To the conglomerate or 
breccia uneonformably overlying the Knox in Birmingham 
Valley the name Attalla is here applied, from the town of 
that name in norlheastern Alabama, in the yieinity of' which it 
is well developed. The At.t.alla conglomeratc member ranges 
from a medium-grained sandstone to a coarse conglomerate. 
In general it is composed mostly of rather small angular frag­
ments of ehert embedded in a siliceous matrix composed of 
comminuted chert or quartz. In many places well-ronnded 
(}ItarLzite pebbles are present in varying numbers. Perfectly 
rounded pebbles of quartzite 4 or 5 inches in diameter have 
been found embedded in great masses of the conglomerate COlll­

posed almost wholly of fine sand and small angular chert. 
fragments. As a rule the quartzite pebbles are 1t inches in 
diameter or less. A tone localit.y there is a sman area of 
medium-coarse sandstone composed entirely of quartz grains. 
The thickness of the Attalla conglomerate varies considerably, 
but in gcneral there is nothing to indicate that it is more than 
20 to 40 feet. 

The conglomerate appears to rest upon the eroded edges of 
all the upt.urncd beds of the Knox dolomite, from the top to 
the bottom. Some of the sandstone knolls south of Birming­
ham may even rest upon the Conasauga. It passes beneath 
the Chiekamfluga limestone, but nowhere, so far as known, is 
the eon glomerate overlain by rocks older than Chiekamauga. 
It is therefore older than the rest of the Chickamauga, whieh 
it underlieR, and youngcr than the Knox, from which it has 
evidently been derived. It is possible also that some of the 
conglomerate is the result of cementation of comparatively 
re('ent st.ream gravels, Ruch us ran be seen loose in the small 
streams running down from the Knox uplands and depositing 
thei1' loads of angular d18rt und fine sand wherever the veloc­
ity of the streams is checked by a lessening of the grade of 
their heels. The conglomerate is just the kind of rock that 
would be fornled by the cemcntation of such chert gravels. 

This eonglolllf'rate is very patehy in its distrihution, oecur­
ring as isolated areas of small extent, a number of which are 
mapped, though prohably not all. It can he seen at. several 
points on Cemetery Ridge in llirmingham, also at. the hHse of 
Red Mountain, west of South Highlands, where it hilS been 
exposed in grading a street. The sandstone phase can be seen 
near West End, a little south of this quadranj;le, where it makes 
a conspicuous little knoll about 500 feet southeast of the Alabama 
Great Southern Railroad. The best exposures of the conglom­
erate, however, are on the headwarers of Fivemile Creek, where 
it cuts through thc chert ridge between Jones and Opossum 
valleys, and along the east. side of the highway from Eastlake 
to Clay. ~rest of Clay it passes nndcr t.he shale in the lower 
part of the Chickamauga limestone in Fo&ter )Iountain. 

C!/w!'acfer uf the Chickama'l.lga.-In Birmingham Valley thc 
Chiebmauga is generally a rather light-gray, dove, or pale­
Llue limestone. Granular and amorphous layers of varying 
thiekness alternate throughout. Ttl j;eneral the thiekness of 
the layers ranges from 2 fcet to a fmv inches. Near -the base 
of the formation on the west side of 11-1 urphrees Valley are thick 
layers of buff rock that. works well and is well suited for 
masonry. At the south end of Blount Mountain t.he basal 50 
feet is composed of alternating layers of shale and limestone, 
the latter being more or less impure, containing chert fragments 
and much s-ilieeous matter. Some of t.hese shale lind limestone 
beds are purple or streaked 01' mottled with purple. This 
purple mottling at. the base appears also in the vicinity of 
McCalla, southwest of the (luadrangle, and on the Nort.h Bes­
semer elect.rir-car track at Int.erUl'han Hcighls, where both 
purple shillc and purple-mottled limestone oecur. 

The following detailed section, llle:-lsured Oll the west side of 
Foster :Monlltaill, illustrates t.he ehamcter of t.he formation: 

Section of Chickamauga limestone on FOISter Mountain. 

Top of Postel' Monntain 
27. (hay granulur limestone, rather thick bedded. weather-

ing to thin layers, fossiliferous _ 45 
26. Dove·~()lored amorphous limestone. with Tetl'adium 

cellftlOSWln; Reatrieea at oase 60 
2'0. Dove·colored amorphous limestone __ 20 
24. Gray granular limestone. wit.h Beatricea 
2·3. Concealed __________ ,,_ _ 20 
2·2. Rathpr thi~k-beatled gray granular lillH'Rt.onc: weatht'r~ 

to 1-ill(~h fossils plentiful. (/-irvanella and Dys· 
80 

21. ______ ____ __ ___ ____ 20 

2Q. Bluish splintery limestone __ 
19. COllcoaled; debris of green antl oluish lillle~t.one. with 

numerous brachiopods _ 25 



18. Bluish rather thick bedded granular limestone; 
chert nodules______ 5 

17 Concealed _ 15 
16. Bluish to gl'uyish limest.one; gastropods __ 
15. Concealed; debris of bluish and dove-colored limcstone_ 35 
14. Thick-bedded gray limestoue _ 20 
IS. Concealed _____ . 15 
12_ Gray and bluillh. rather thick bedded lilllestone, with 

ga6tropods, Lophospira __ 3:l 
11. Buff impure limestone, thick bedded. sandy layers; 

Stolit/Hls at bottom _ _ 10 
10. Thick·beddell lime~tone, with variegated layers, pink 

und buff. with pebbly conglomerate in places __ 
9. Shale with thin layers of earthy limestone that show as 

plates of nodulE's _ 
S. ButT siliceous itmestoue. with Liugura __ 
7. Shale with nmlulHr limestone layers like No.9; fossilif-

erou!! _. __ _ 
(]. "Ruff earthy limestone, silifleolls, wit,h pebble~ of chert __ 
5. Pink clay __ 
4. Yellowish sandy shale, with Lingula __ 
3. Calcareous sandstone. with cbert inclusions and ~J.ingula 2 
2. Pink cla~ ________________ _ 
1. &'tudy and calcareous red. yellow, and gray shale _ 

Knox dolomite. 
450 

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

No good exposures of the lower part of the Chickamauga 
occur in the portion of Cahaha Valley lying in this quadrangle, 
but on Buck Creek, ]0 miles to the south, between Helena and 
Pelham, the lower beds are well exposed. Here the formation 
is over 1000 feet in thiekness, the lower 800 feet of which con­
sists of nearly pure limestone. An analysis of itat Leeds shows 
about 92 pel' cent carbonate of lime, with smaller amounts of 
magnesium carbonate, silica, and alumina. l\h. Ulrieh says: 

The upper 100 to 200 feet of the formation in Cahaba Valley 
consists of eobbly"wealhering, more or less argillaceous limestone 
containing fossils of Black River age hut of altogether differeni kinds 

from those found in Birmingham Yalley. 

The dayey material is so distrihuted that it appears on 
weathered surfaces of the rock as a network of dtab earthy 
bands inclosing patches of the purer blue limest.one. This is 
a highly characteristic feature of the top beds of the Chicka­
mauga in Cahaba Va11ey. It is somewhat fossiliferous, the 
large l"1faclnTea magna, SOHle spceimens of which are 6 inches 
across, being of common occurrence on the weathered faces of 
the beds. 

Thidcness.-As shown in the section aboye, the limest.one 
at Foster Mountain is 450 feet thick. The same thickness 
appears in Butler Mountain, just north of Foster Mountain, 
where the very summit carries loose sandstone of probable 
Clinton or Eden age, so that there can be little doubt t.hat the 
full thickness of the Chickamauga is prescnt. The thickness 
as computed from the width of outcrop and the angle of dip on 
Blackburn Fork of Little 'Vanior RiYer and at the Dille Gap 
is 425 and 430 feet, respectively. The full thickness of the 
Chickamauga in Birmingham Valley, t.herefore, may bc placed 
at about 450 feet. As the limest.one ,vas deposited on an uneven 
surface, however, the lower part is probably absent over con­
siderable ureas and the thickness is correspondingly less. At 
the Gate City quarry the thickness appears not to exceed 360 
feet, and it. is probable that at. some points it is not over 200 
feet.. In Cahaba Vallev, as stated, the formation attains mnch 
greater thickness, the r~aximum probably heing not less than 
1100 or 1200 feet. 

Di.8tl'llmfion.-The distribution of the ChickamHugn. Hreas 
is shown on the map. Tn general the formation appears at the 
hase of Red Mountain and WE;<lt Red :Uountain, but it is absent 
from some strips along these ridges. Thus it does not outcrop 
along the west side of Opossum Vallf'Y from u point 2 miles 
north of TUrrtHit Gap to the south margin of the (luadrungle. 
It is also absent along the weRt side of Blount. Mount.ain from 
Village Springs to the east milrgin of the quudl'Hngle. Tn these 
strips it is concealed by the Conasauga limestone, which has 
been thrust over it along a fault.. The limestone appears to be 
lacking' on the west side of l{ed Mountain from Clay nearly to 
Ayres. Its absence here may be due to nondeposition instead 
of to a. fault. The formation also appearR in the fault block 
to the south of Henryellen. Cahaba Valley is eroded in the 
limest.one, the outcrop of which is praetieally coterminous with 
the valley. 

The best exposurE'S of the Chickamauga limestone are about 
the south end of Blount }fountain, where the conspicuous 
knobs known aR Fosffir, Dutler, Praytor, lIayes, and Bear 
mountains are eroded out of its rocks. It is Hhnost fully ex­
posed along Blackburn Fork where that stream cuts through 
R€d Mountain, northwest of Swansea. 

Age.-It has long been known that the Chickamauga lime­
stone is the time equivalent of' the Chazy and Moha-..,-kian 
(including Lowville, Black River, and Trenton) limestones of 
~ew York. The following details of correlation a.re based upon 
the views of E. O. Ulrich. The lower half or even more of'the 
full Chickamauga seetion is the equivalent of the Stones River 
of' middle Tennessee, which in t.urn represents the greater part 
of the Chazy limestone of New York. Indeed, the same faunal 
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succession can be recognized in the Foster Mountain section 
as in the Tennessee Stones HiveI', though the lithologic differ­
ences on which the suhdivisions in Tennessee are based can 
probably not be made out so clearly in Alabama. The Low­
vil1e limestone, which overlies the Chazy in New York, is 
represented in Alabama. also, as indica.ted hy its characteristic 
fossil, Tetmdtu1n cellulo8ul1i. It is Nos. 24 to 26 of the Foster 
}fountain sect.ion (p. 4). TIle 45 fE'et of g-nmular lime13tone 
forming the top of' Foster l\Iolintain represents the Trenton lime­
stone of New York, the upper part of the Rlack HiYer limestone 
and the lower Trenton being ulll'epresented. This 45 feet, plus 
85 feet of t.he Foster l\lountain scction, which is correlated with 
the Lowville, eonst.itutes all of the Chickamauga that is referable 
to the :J-fohawkian of the New York section. All bclow No. 24 
of t.he sect.ion (p. 4) is t.o be regarded as of Stones HiveI' age. 
In some sections, as at Gate City, only beds of Stones River 
age a ppear to be prcsent, as some of the fossils eolleded wit-hin 
20 feet of the t.op of the limestone in the quarry appeal' to be 
characteristic of beds older t.han the Lowville and near the top 
of the Stones RiYer in Tennessee. In Cahaba Valley proba­
hly all the limestone west of Leeds is of Stones Uivt'l' age, as 
the characteristic Chazy 3Iadurea occurs in the beds 
out.m·opping in the town. The top t.he limestone at Leeds 
appears to be about the horizon of the upper Black Ri vel'. 
If the lower Black River or the Lowyille is represented, its 
representative lies somewhere bet.ween Le&.h3 and the east.ern 
rnarhrin of the limestone. 

Unconjorrn'ity at the top of the Chickanwuga.-As already 
noted (p. 4), t.he top of' the Chickamauga does not at all 
points lie at the same ~eologic horizon. Thus at the south 
end of Blount l\lonntain the top of the limestone is )1s young 
as middle Trenton, but at, Cnlte City the top reaches up ollly 
about to t.he top of the Stones River horizon, the I.Jowville, 
Black River, and Trenton horizons being unrepreFlented. The 
top of the Chickamauga in Cahaba Valley also lies neal' the 
horizon of the upper part ()f the Black River limestone. It 
has been stated that. in the Red Mountain sect.ion, just east 
of Birmingham, a thin stratutH of sandstone of Eden age is 
present.. 

It t.hus appears that., with the exception of a thin stratum of 
sandston~ of Eden age in the Red Mountain section referred to 
under the description of the next o\'erlying (Clinton) fOl'lIla­
tion, a great stl'lltigrnphically unrecorded time interval sepa­
rates the top of the Chickamauga lirrwst.one in t.his area from 
t.he CEnton formation. In other words, the seetion in the 
vicinity of Birmingham does not ('on Lain, with t.he exception of 
a few feet of sandstone of Eden age, any deposits corresponding 
in age to the Trenton limestone and oyerIying formatioIls to and 
including the Medina sand8t.one, aggreWlting as a maximum in 
New York and Pennsylvania between 2500 and 3600 feet of 
etrata. In Cahaba Valley, moreover, this part. of the general 
seetion lacks, besi(les the heds absent. in Birmin~ham Valley, 
the whole of the Clinton and later Niagara format.ions and the 
formations represellting the Cayuga and Heldcrberg of New 
York and Penllf:Jvlvania-that is, all of the Ordovician rocks 
of New York ab~\Te the Blaek I\iver limestone, tl~e entire Silu­
rian sysrem, and the Lower Devonian bed's of the New York 
section are unrepresented in Cahaba Valley, the Chickamauga 
being here RllccE'eded direetly by a few feet of Devonian sand­
stone of Oriskany age. In passing northeastward through Ten­
nessee and Virginia the sections become more complete and the 
unnopresenteu format.ions appear and expand. This suhject will 
receive further treatment in the section On historical geology 
(PI'. 12-13). 

SILURIAN SYST.E~r. 

The Silurian system is represented in this quadrangle only 
by the Clinton (" Roebvood") formation. 

CLIN'fO::-; (" ROCKWOOD") j,'ORMA'l'IOK 

...:Varne.-The Clinton format.ion takes its name from the 
town of Clinton, Madison County, K. Y., whcre its iron ore 
l][lS been mined for many yeaTS. The name 1'H.ocbvooo" was 
used the C nited States Geological 8urvey for t.he iron-
bearing of the southerh Appalachian region when it bad 
not been definitely establislled that they were the equivalent of 
the New York Clinton. Recent. st.udy of the fossils from the 
Alabama region has, howevcr, sllOwn that the" R.ockwood" 
and Clinto~ can be correlated with sufficient closeness to 
warrant the extension to that region of the more widely known 
name Clint.on. 

Chlll'acter.-The Clint.on formation consists mostly of fl.hale 
ano sandstolil', with beds of iron ore which are more or less 
calcareons or sandy. There is great variation in t.he litllOlogic 
('haract.er of the formation from plaee to place, as shown by the 
sections in figure ;3. The sandstone of thc format.ion is largely 
greenish or brown. SOIlle of it is very fine grained and e\'enly 
bedded, some canies fine qUrlrt.z pebblf's, and in places there 
are highly ferruginous beds. The ('harnet-er of the sandstone is 
shown in Pla.t.e V, OIl the illustration shC'et, a reproduction of 
a pbot.Qgraph taken at Graces Gap, on Ued :\fountain, several 
miles south of the quadrangle. 

The shale in the formation is ma.inly a soft clay shale of a 
gray, greenish, or in places \"er.y charnc"teristic gre~nish-yellow 
color. 

F16URE 5.-Sections of Clinton fOrTnat:hm showing variation in tbielmess 
and cbaracter of the rock8. 

Seale, 1 inch_100f~et. 

Locally as much as 35 feet of slully sandst.one, mntaining 
fossils which, aecording to Ulricb, fire characr.eriRt.ic of the 
arenaceous upper part of the Eden shale in Ohio and Ken­
tucky, is fonnd between the Clinton and t.he top of the 
Chic·kamauga. As this intervening bed could not be mapped 
separately, it is provisionally included with the Clinton. It 
is well shown on R.ed Mountain ncar Birmingham on the 
Louisville und ~ashville .Railroad just. south of' Lone Pine 
Gap. 

Iron ore.-The Clinton carries ore throughout the qua(l­
rangle, but the beds that arc profit'lble to work under present 
conditions are, so far os known, confined to 'Vest Red Mountain 
north of Village Springs and to Red Moun.tain from Morrow 
Gap southward beyond the quadrangle to a. point a few miles 
south of Bessemer. In the former localit.y is a single thin bed 
and in t.hE:' latter are two workable beds, the Hi~ SE'am above and 
the Irondale seam 20 feet below. as S}lOWIl in seet.ion 2, figure 
5, and in Plate VI, on the illust.ration sheet. The presenee 
of good ore in the Hmlt block sout.h of Henryellen, as just 
mentioned, indicat.E's it.s cxtension beneath t.he full width of' 
the Cahaba trough in t.his latitude. 

Although the four seams shown in the sections along Red 
Monntain are supposed to be continuous beds whose distances 
apart differ at different points, yet with the exception of the­
Big seam and the Irondale Sf'am from Morrow Gap t.o the 
south margin of the quadrangle they may he local overlapping 
lenses. Throughout the remaining areas of the Clinton one to 
three beds, 18 inched to 6 feet thick, of mostly low-grade ore 
are present. ,"Vhet.her t.hese beds are persistent and can be 
correlated from point to point. 01' whether they are local over­
lapping lenses can not. be satisfactorily determined. 

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

The rocks of the fOTrnation are fossiliferous and the calcium 
carhonate of the ore hedf:! is derived from fossil shells, m.any of 
,,,,hich have been replaced by iron or have left their impressions 
in the ferruginous ooze in which they were entombed. The 
"red fossil" ore is made up in this way. (See PI. Vlll, illus­
tration sheet.) Small flattened grains occur throughout the ore 
beds, as shown in PI. XI. These are oolitic in structure and 
origin, consisting of concent.ric layers of ferric oxide around sand 
grains as a nucleus. Beds of wholly oolitic ore, SUell as occur 
in New York, do not. appear to be present in Alabama.'" 

a Por a fullcr description or the Clinton ores see Hnll. t:. S. Geol. Snrvey 
No. 400, 1910. 



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

Disl1·ibution.-The Clinton formation makes Ule conspicuous 
ridges of Red Mountain and West Red Mountain, the former 
terminating on the northeast in Cahaba Mountain. It appar­
ently outcrops on aU sides of the part of Blount Mountain 
included in this quadrangle, though it is more or less (',oncealed 
along the western base, on the east side of Murphrees Valley. 
It has been shown on the State geologic map as outcropping in 
a number of discontinuous areas along this strip, but the wlitel". 
who has followed the outcrop pretty closely, is inclined to 
believe it present all along, though !.IS it is adjacent to a fault 
of great throw it may be faulted out in places where it does 
not show. The formation appears to be faulted out for a mile 
just north of Tarrant Gap and aloug two other strips between 
Tarrant Gap and Thomas. At Thoma,S and just southwest of 
Pratt City are two little areas of Clinton that occur in com­
paratively small wecigelike blocks along the fault between the 
coal measures and the Cambrian limestone on the east, as shown 
in figure 8 (p. 11). A strip of Clinton carrying good ore 
also occurs in a large fault block south of Heuryellen, on the 
west side of Cahab!.l Valley. The top of the Clinton is exposed 
at Blount Springs over a very small area on the arch of the 
Sequatchie anticline. The geologic map of Alabama published 
by the State Survey shows a strip of Clinton along- Oak Ridp;-e 
south of Leeds. The writer, however, could find no Clinton 
in that locality and has shown none on the map. In this 
quadrangle the formation is believed to be absent east of the 
fault to the east of the Cahaba coal field. 

Age.-As now known the Clinton formation at Clinton, 
N. Y., the type locality, represents not only the beds previ­
ouslyassigned to the Clinton in the Genesee Valley, but also 
tile overlying Rochester shale. From a study of the fossils 
collected in the Birmingham quadrangle E. O. Ulrich con­
cludes that tit le!.lst the upper half of the formation in West 
Red Mountain on the west side of Birmingham Valley and 
nearly the whole thickness in Red Mountain proper represents 
the upper part of the Clinton as shown at its type locality and 
approximtltely the Rochester shale of western New York. 
Possibly the lower part of the formation in West Red Moun­
tain, where it is t.hicker than elsewhere, and also patches at 
the ba8e in Red Mountain are of lower Clinton age. Appar­
ently the formation was deposited in a .transgressing sea, which 
spread over the western part of the area before it reached the 
eastern side. Consequently the lower Clinton strata on the 
western side of the quadrangle are the oldest, and eastward 
successively younger beds are in contact with the eroded pre­
Clinton surface, those in Red Mountain being mostly of 
Rochester age. This supposition is corroborated by the fact 
that the Clinton formation is absent from the region east of 
Cahaba Valley, which indicates that the transgressing water 
never reached so far east. 

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

DEVONIAN SYSTEM. 

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

FROG MOUNTAIN SANDSTONK. 

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

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

StotiO'll, of Devonian rocks in cut of Southern Railway one-half mile east 
of Leeds. 

Chert (Fort Payne). 
Shale, purple (Ohattanooga.) 
Sandstone, hard, brown, pebbly l { 
Sandstone, 80ft, green =~===:=== I Frog 
Sandstone, brown, cherty - -------- J Mountain 
Chalky rock, with fossils (thin)_ --------- sandstone 
Sandstone, brown, cherty 
Concealed ____________________ _ 
Limestone (Chickamauga). 

F~C 

2 
2 
2 

,+ 
101 

Section of Devonian and overlying rocks in NB. t sec. 1, T. 18 S .• R. 1 W., 
about 4 miles 80UthWlJSt of Leed8. 

Shale, soft, black (Floyd). Feet. 
Cbert (Fort Payne}___ ___________________________ DO 
Concealed (Chattanooga shale'/) _______________ _ 

~:~::!~:~: ~~a::~c~~~::~~~~====== } Fro!n!;~:~1n 1 ~~ 
Limestone (Chickamauga). 

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

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

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

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

Hipparionix proximus. 
Spirifer tribulus. 
Anoplothooa Dabellites. 
E&tonia peculiaris. 
Meri8tella.cf.lata. 

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

Stropheodonta. sp. undet. 
Leptostrophia sp. andet. 
Leptost:rophla ct. oriskania. 
Anoplia. nuclea.ta. 
Spirifer of. submncronatus. 
Spirife:r sp. nndet. 
Anoplotheca. fla.bellites. 
Beyrichia sp. undet. 

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

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

Zaphites 8p. undet. 
Chonetes mue:ronatw. 
Spirifer sp. andet. 
Beyrichia. sp. undet. 

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

"Rome folio (.No. 78), Geol Atla.s U. S., U. S. Geol Survey, 1902. 

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

CKATTANOOGA SHALlII. 

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

Section in Dale Gap. ...... 
Ohert (Fort Payne) 140 
Conocaled (probably shale) _____________________ 10 
Sandstone, brown _____________________ ____________________ 8 
Sandstone, shaly _.____________________ ____________________ 1 
Sandstone, pink, fin:egrainad ________________ 1 
Sbale, eherly, ferruginous, green _____________ ._ 
Shale, black, raddish, and lavender band8, I-Inch sandstone 

layer, bottom 14 inches ferruginons (Chattanooga) ______ _ 
Sandstone, green, very fine grained (Clintont)__ 170 

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

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

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

UNCONFORMITY AT THE TOP Oll" THE CHATTA.NOOGA. SHALE. 

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

CABBONIFEBOUS SYSTEM. 

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

GENERAL STATEMENT. 

Overlying the Devonian black shale unconformably are rocks 
of Mississippian (lower Carboniferous) age. The b!lSa1 Missis­
sippian rocks throughout the region are those of the Fort Payne 
chert. This formation is succeeded in Brown and MurphreeB 
valleys by the Bangor limestone, with its included Hartselle 



sandstone member, and the Bangor in tnrn by the Pennington 
shale. At the south end and along the east side of Blount 
Mountain and on the east side of Shades Valley the Penniug­
ton shale is overlain by the Parkwood formation, 'whi('h is absent 
from the section west of Birmingham Valley. The Bangor 
limestone passes laterally into Rhale south of Boyles Gap in 
Opossum Valley and south of Oxmoor in Shades Valley, a few 
miles south of this area. South of Boyles Gap and Oxmoor, 
t.herefore, the Mississippian rocks above the Fort Payne chert 
consist of the Floyd shale, inclnding the Hartselle sandst.one 
member, and the Park wood formation, which overlie.'! the 
Floyd. The Floyd shale iR the equivalent of the Bangor 
limestone and Pennington shale. In reports of the Alabama 
Geological Survey a the Floya shale and the Parkwood forma­
t.ion have been treated together as the "Oxmoor or shale and 
sandstone phase" of the upper part of the lower Carboniferous 
rocks, and the Bangor limestone has hcen called the "Bangor 
or limestone phase" of the same rocks, the two pha~es being 
regarded as contemporaneolls. Thc writer's study of the geology 
of the region has led him to the conclusion that only the Floyd 
shale and tllC rocks in eluded by t.he Alabama SurYcy in the 
Bangor limestone arc contemporaneous. The Park wood for­
mation of Shades Valley and Blount ]\fountain is absent from 
the section in Murphrees and Brown valleys, ha.ving been 
eroded ,;"est of Birmingham Valley before the deposition of the 
coal measures (Pottsville formation), so thut they rest Ullcon­
formably on the Pennington shale. 

The variations in the stmtigraphy of the Mississippian for­
mations above the Fort Payne chert are shown in the sections 
below. (See also fig. 6.) 
Section of Mississippian rocks above the Fort Payne che1·t in Brown and 

MUrpliTees valleys. 

Pottsville formation (c<lal meru;ures). 
Shale (Pennington) __ 
Limestone _________ .__ - ------1 I 100± 

350 
30 

100 ~~~esto~-;(H~~t~~il~-~~~b~~)~~~~- r Bangor limestone 

~i:~st~~;~===~~~=~=~~_~==~~_~~~~~- J l l:b 
Fort Payne chert. 

790 

Section of Mississippian rocks a7mve the. Fort Payne chert near Irondale. 

Pottsville format.ion (coal merumres). 
Shale and sandstone (parkwood) __ 
Shale, dark, r,alcareous 0) (Pennington) _ 
Limestone 1 r 
Shalo, soft, dark, calcareous (~) ----------~ I 

Sandstone (Hartselle member) "--~.~. J BlUlgor ~Il 
Shale, dark. ca.lcareous (1) ___ • 
Limestone __ 
Fort Payne chert. 

2,OOO± 
292 
B17 

39 
117 

97 
88 

2,9(;0 

In the vicinity of Readers Gap, south of this quadrangle, 
borings show only dark shale, probably calcareons, in the 600 
feet immediately over the Fort Payne chert. The well logs are 
corroborated in the main by all that can be seen of the forma­
tion. South of Boyles Gap and Oxmoor good sections and 
accurate measurements of the rocks under discussion are not 
ohtllinable. A compiled section, probably a close approxima­
tion, is as follows: 

Pottsville formation (coal measures). 
Shale and ~alld~t.one (Parkwood; in Shades Valley 

only) 2, OOO± 
Shule, sOlIle calcareous; sa.ndstone and lime-I r 

st.onelemes - _________ _ ________ - ~Floyd' 700 

~~:~:t~:;~,~:~~;!~:~~nber)- .. ---~::::~ J 1 O-~b 
Fort Payne chert 

3.000 

Chamci(,r.-The Fort Pavne chert sueeeeds the Chattanooga 
shale unconformilbly. Th; name is taken from the to\vn of 
Fort Payne, in De Kalb County, Ala., -where tlle chert is well 
developed. On its outcrop the format.ion is made up of chert 
layers from a few inches to 2 feet. in thickness, generally sepa­
rated by thin partings of shale. Some of the layen:, are very 
even Burfaced, as shown in Plate IX, OIl the illustration sheet. 
This illustration shows the thicker-bedded chert. The thinner, 
more unevenly bedded ehert, which is the prevailing type, is 
shown in Plate VII. 

The chert is generally of a yellowish color. Weathered 
pieces are commonly whitish, with small red patches. It is 
brittle or finely jointed, 80 that it breaks easily, and usually it 
is difficult to trim fossils out of it. without breaking them into 
small pieces. Tn some localities the beds ~re so much shattered 
that the chert can be blAsted out to a dept.h of 100 feet in a 
condition to be used for road surfacing without ot-her prepara­
tion than a few blows of a sledge on the larger pieces. 

In plact'J3 some beds of the chert yield on weathering a 
light, very fine grained, soft, porous rock suitable for use as 
polishin,g material. Primarily the chert as a formation is 
calcareous, as shown by specimens brought. up from consider­
ahle (lepths as cores of diamond-drill borings. Some of the 
chert in such mat.erial appears as irregular inclusions in lime-

aMcCalley, Henry, Report on t.he valley regions, pt. 2, Alabama Geol. 
Survey, 1897, p. 53; Geo!. Atlas of Alabama. 
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stone, hut t.his chert is full of calcite cryst.als. The ehert. is at 
present fine-grained crystalline quartz: but it probahly was 
not originally in this form. The processes by which it may 
have attained its present cOlldit.ion will be (li*~llssed in the 
section on hi~torical geology. 

Thickness of the formation rangeR frolll flO to 200 feet, or 
possihlya little more' in some sections. In Dale Gap 140 feet. 
is exposed. At Blount Springs the thickness ilppcars to be 
about. 250 feet, though the top of t.he formation could not be 
exactly determined where it wa.s measured. 'Vcll borings in 
ShadeR Valley report 12l:i to 200 feet of chert a.nd limestone 
t.hat are included within the limits of t.he Fort Payne. In the 
area cast of Leeds t.he chert is probably not o~;er 100 feet 
thid.:. (See section, p. 6.) 

D£stribu(ion.-The Fort Pa.yne is a persistent formation over 
all of northeastern Alabama. In the Birmingham quadrangle 
it. outcrops in a considerable area on the SequHtchie antirline 
at Blount Springs and in a. very small area north of Bangor. 
In Birmingham and 1\1 mphrees ,,-alleys it is exposed along Red 
:\fountain and 'Vest Hen Mountain and around Blount )ICUll­

tain. It outcrops in the two sma.ll fault blocks at Thomas and 
Pratt City and in the block south of Henryellen. There is a 
small patch of the formlltion on the top of a lit.tle knob It 
miles southwest of Leeds and a. long, narrow strip in the con­
tinuation of the same knob extending to the Routh margin of 
t.he quadrangle. At t.his point chert of Knox age is f1lulted up 
into contact with the Fort Payne, so that chert of the latter 
formation, with its characteristic fossils, occurs on the west side 
of a low ridge and chert of the Knox, with its fosfl.ils, on the 
eRst side. The chert also outcrops along the crest of On k and 
l\Iill ridges, east of Leeds. 

Age.-Extensiye collections of fossils were made fi·om the 
Fort P,lyne and were studied by G. H. Girty, who expresses 
the opinion that the formation in this district is younger than 
the Kinderhook and older than the ,"Varsaw of the MissisRippi 
Valley. "Thethel' both the Burlington and Keokuk are repre­
sented, or only one, is not determinable with the material in 
hand. 

Character and diEtribution.-The Bangor limestone is named 
from the town of Bangor, Ala., where it is typically exposed. 
As shown in the sections on thiR page, it is lithologically com­
posite, being made up of limestone, sandstone, and sLale, t.he 
limestone predominating. The sandstone has been sepamtely 
mapped as the Hartselle sandstone member. 

FrGURE H.-Sections of the upper Mississippian rocks in Brown, Shades, 
and Cahaba valleys. 

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

As shown in the above scction, the lim~tone is prevailingly 
light gray and miher eoarsely crystalline. In places it con­
tains oolitic and amorphous layers. A dark-colored band 12 
feet thick appears in one quarry. At dIe Dale quarry bands 
of red and green shale occur neaT the top of the limestone and 

a 2-foot bed of clHy and shale 100 fcet belo\v the top. Slwle 
partings occur generally between the layers of limestone. The 
limestone is as a rule medium thirk hedded, the layers running 
up to 2 feet in t.hickneRs. In the part. of t.he formation helow 
the Hartselle sandstone memher noduleR of chert appear at some 
distance below the sandstone and become more plentiful toward 
the bottom. It may be t.hat there is no sharp plane of 
demurcation between the Fort P~yne and Bangor, but that 
t.hey merge by imperceptible stages into eaeh other. Ko com­
pletely exposed section extendin~ from one formation into tIle 
other has been seen by the writer, and the real nature of 
the contact is not knOWIl. At Blount Springs, where it is 
exposed, there is helow the Hartselle a sandy shale with rust.y 
or greenish color. It is apparently 50 feet thick. In the 
vicinity of Bangor t.he shale ahove the Hartselle is soft., elllyey, 
and dark, in places even black. The lower shale is well 
exposed at Reid Spring, 2 miles north of Trussville, find the 
upper shale in the highway nt the Litt.le Cahaba Creek (~ross­
ing 1t miles southwest of Argo. In thickness and charadeI' 
the shale at eaeh point is comparable with that shown in the 
section in Brown Vallcy. 

Sedion of Bltngol' limest(m~ 

Foot. 
LiIlJestOlle, light. ~J'ay, crystalline_ 3:jO 
Shale, dark, fo~silifl'rO\lS__ 30 
Sand.otone (Hartselle meIllhcr)__ 100 
Shale and I!haly sandst.one _ 30 
LinlCstone, light gray, cryRtallino, bCr'Ollling chert.y below __ 16il 
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The Rhale below the Hartselle is also well expose(t in the 
railroad cut in Red Gap, at Gat.e City. The Fort Payne 
chert is underneat.h the shale in the cut, but shows on the 
bluff to the nort.h, being on t.he upthrow side of an east-west 
fault about on t.he site of the highway. TheTe is liltle doubt 
that the shales are widely persistent. In Brown Valley fossils 
-wel'e obtained in the upper shale. 

Ha1·t.~elle sa}/d,~tofw member. - About 200 feet above the 
bottom of the Bangor limestone is the Hartselle sandst.one 
member, 100 feet thick. This sandstone varies from a fine­
grained hard rock to oue that is eoanm grained and friable. 
The latter phase is weU exhibited in Red Gap, whert' the rock 
is utilized for sand, being so soft as to pulverize in the han(l. 

The Hartselle sandstone is one of the most persistent strati­
graphic units in the region, Iwing present in Brown Valley, in 
Murphrees Valley, and along t.he west side of Birmillgham 
Vaney to Readers Gap, and perhaps farther south. Owing to 
its resistant charadeI', the Hartselle is a ridge maker, forming, 
for example, the sharp ridge back of the hotel at Blount. Springs 
and Little Sand l\..fountain, west of TrnssviIle. 

On the west side of 'Vest Red :lUonntain, from Turkey Creek 
nearly t.o Tarrant GHp, vertical beds of the 8andst(lne stllnd 
here and there like dikes 50 feet or Jllore a bove the surfllce, 
as shown in Plate X on the illustration sheet. This dikelike 
outcrop is locally known as Uocky Row. 

TkiclcneBs.-The thickness of the Bangor, as shown in the 
first section on this page, is 690 feet. It thins along the west 
side of Birmingham Valley to perhaps 200 feet at Boyles Gap, 
including the Hartselle, and a.t. Sayret.on Gap no limestone 
appears in the section, the Bangor having passed completely 
int.o the Floyd shale. 

Distriuut-ion.-The Bangor limestone outcrops along both 
sides of Brown Valley north of Reid station, along bot.h sides 
of Murphrees Valley, around the sout.h end of Blount _Moun­
tilin, along the west side of Birmingham Valley to a point 
between Boyles and Sayreton gaps, :md along Shades Valley 
to the south boundary of the quadrangle. It is not present in 
tlle Cahaba Valley. The best exposures of the limestone are 
in the vicinity of Blount Springs, on the west side of' l\furphrees 
Valley, and neal' the south end of Blount Mountain on the wcst 
side. 

A.1e.-The Bangor is a highly fossiliferous form1ltion, and 
from the study of the material collected in the course of this 
survey G. H. Girty concludes that the Bangor and probably 
the Pennington and Floyd shales, HR defined beyond, are 
equivalent t.o the Moorefield sllUle, Batesville sandstone, Fay­
etteville shale, and Pitkin limestone of Arkansas, and proba.bly 
to t.he St.. Louis limestone and Chester group of the Mississippi 
Valley. They are also probably the equivalent, in part at 
least, of the Mauch Chunk shale of the antllracite basins of 
eastern Pennsylvania. 

lYa-me.-The name Pennington is here applied t.o t.he shale 
which in Brown and Murphrees val1C'ys intervenf"~ between t.he 
Bangor limestone and the eoal measures (Pottsville formation) 
and in Shades ValIer between the lilTlt'Stoneand the Park wood 
formation. The na'me is derived from Pennington Gap in 
ViTginia, where the supposedly equiyalent shale was TIrst 
named. 

Cha-pacter, distribution, and thicleneRR.-Jn Brown and Mur­
phrees valleys t.he Penningt.on consists mainly of gray shale 
but includes also layers of red and green shales and locally a 



little chert. In Shades Valley the Pennington is made np of 
dark or black and gray shale, a little chert, pink shaly sandM 
stone, and ODe layer at least of fine conglomerate. It is 
moderately fossiliferous throu~hout. 

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

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

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

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

Character.-The Floyd is composed predominantly of shale. 
In the strip of the ff}rmation south of Sayreton Gap, on the 
west side of the Birmingham Valley, the exposures do not 
afford a good knowledge of it and only gray shale and sand­
stone are to be seen. In Cahaha Valley soft green and black 
carbonaceous shale predominates. A hard siliceous and calr2r­
eons stratum occurs near the base east of Leeds and makes 
a ridge. This rock is cut by many oblique joint planes into 
small smooth-faced pieces which strew the surface along the 
outcrop and are yery characteristic. The formation is abun­
dantly fossiliferous. 

Thickness.-The thickness of the Floyd can liot be deter­
mined with certainty but is at least 1000 feet in Cahaba Val­
ley. It may be somewhat less on the west side of Birmingham 
Valley. As shown on page 7, the equivalent Bangor and 
Pennington are nearly 1000 feet thick near Irondale. 

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

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

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

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

UNCONFORMITY AT THE TOP OF THE .MISSISSIPPIAN 

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

l'EYNSYLVANIAN iOIERIES. 

POTTSVILLE FORMA'l'IOY. 

Gemeral 8tatement.-The Pottsville formation takes its name 
from Pottsville, in the anthracite coal field of Pennsylvania. 
It forms the lowest part of the Pennsylvanian series and, as 
stated above, it rests, in the Warrior field at least, uncon­
formably upon the eroded surface of the Mississippian rocks. 
It constitutes the top of the Paleozoic section in Alabama, and 
in the Birmingham quadrangle no younger rocks occur above 
it except some local and thin deposits of gravel. The Potts­
ville rocks are sandstone and shale and coal beds forming the 
coal measures of the State, the coal beds being their distinM 
guishing characteri8tic. The sandstones are made up almost 
wholly of quartz grains, though containing a little mien. and 
feldspar and scattering crystals of magnetite and zircon. The 
shale consists largely of very fine quartz grains and mica 
shreds in about equal proportion, together with small amounts 
of the other minerals occurring in the sandstone. Carbonaceous 
matter and iron oxide are present in both shale and sandstone 
as coloring matter. 

Although the rocks are probably for the most part of fresh­
water origin, yet the presence of marine fossils at certain 
horiwns from bottom to top of the formation in the Warrior 
and Cahaba fields shows that there were incursions of the sea 
at intervals during Pottsville time. The basal part of the 
formation contains one or more beds of siliceous sandstone and 
conglomerate, close below which in some areas is a coal bed 
taken as the bottom of the formation. Although these rocke 
are uniformly varied and properly constitute II single f01"mation, 
yet a number of members are described and mapped. 

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

The number and position of the coal beds of the Pottsville 
in the three coal fields are shown in figure 7. 

, 
FIGURE '7.-SeotioDs showing position and corl"emtion of coalll in the Warrior 

and Caha.ba fields and the part of the Coosa. field in Birmingham quad· 
rangle. 

SeaIe,tlnch_lIl00feet. 

Pott,viU, of the Warrlor and l'l.a.tea.u Field •. 

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

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

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

Boyles sandstone member.-The basal part of the Pottsville 
is everywhere in the Birmingham quadrangle a sandstone. 
In this particular field it is called the Boyles sandstone member 
because it is well displayed in Boyles Gap. The sandstone is 
coarse, thick bedded, quartzose, and in places conglomeratic at 
the base. Where thickest it changes to a flaggy, finer-grained, 
and perhaps argillaceous rock toward the top. Along Sand 
Mountain from Wylam to Tarrant Gap the sandstone appears 
to be about 100 to 250 feet thick. It is 100 feet thick where 
exposed in Sayreton and Boyles gaps. It becomes thicker 
toward the north and in places, as in the vicinity of Turkey 
Creek, appears to have a shale parting of considerable thick­
ness. At Cunnin~am Gap the sandstone is 400 to 000 feet 
thick, with a bed of shale 3.50 feet above the bottom. On 
Murphy Creek, near Blount Springs, and in Gowdgen Gap 
north of Swansea, on the east side of Murpbrees Valley, it is 
600 feet thick. 

The Boyles sandstone member outcrops along the crest of 
Sand Mountain and around the rim of the Blount Mountain 
plateau, its basal conglomeratic part making cliffs and its top, 
where the dip is not over 100, making a long slope back of the 
ridges. The sandstone also outcrops over a large area on the 
Sequatchie anticline, making the ridge commonly known as 
Democrat Ridge. Its outcropping edges form conspicuous 
bluffs or cliffs along the sides of Brown Valley. 

It is probable that the Boyles sandstone member is the 
equivalent either of the combined Shades and Pine sandstone 
members of the Cahaba and Coosa coal fields, the shale sep­
arating those sandstones not having been deposited in the 
Warrior field, or of the Pine sandstone member alone. The 
reasons for this view are as follows: The Rosa coal above the 
Boyles sandstone is regarded, on the evidence of fossil plants, 
as probably the same as the Gould coal above the Pine sand­
stone of the Cahaba field. Also 8S there is only one siliceous 
sandstone of the type of these basal sandstones in the Warrior 
field, it seems reasonably sure that one or the other of the 
above-stated suppositions is true. Furthermore, in view of the 
unconformity at the base of the coal measures of the Warrior 
field it is highly probable that the basal beds of the Cahaba 
field are older than those of the Warrior field and that the 
Shades sandstone and the overlying shale of the former are 
not represented in the latter. 

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

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

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

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

R08a coal.-Near Berry Mountain there are two coals, one at 
130 and the other at 160 feet above the Boyles sandstone. Both 
coals appear along the road from Tidwell to Cleveland, about 1 
mile north of Tidwel1. The lower coal is thin and of no value. 
The upper coal is mined in the vicinity of Rosa and is there­
fore named the Rosa coal. It is also known in the region as 
the Berry Mountain coal, for it has been mined in Berry 
Mountain, to the north of the quadrangle. Where mined at 
Rosa for local use it is 15 inches thick. The coal bed mined 
at Swansea is regarded 8B the Rosa coal, as it is about the same 
distance above the top of the Boyles sandstone. At Swansea 
it is 3 to 4 feet thick. A 12-inch coal outcropping on the 
Louisville and Nashville Railroad just opposite the powder 
houses at Gardner probably lies at this horizon, as does a1so a 
thin coal showing near Thomas on the road to Republic, just 
north of its intersection with the Pratt City road. The 200 to 
300 feet of shale and sandstone including the Rosa and other 
coals lying above the Boyles sandstone correspond to the 
shale and sandstone including the Gould group of coals lying 



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

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

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

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

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

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

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

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

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

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

Jagger coal.-The Jagger coal lies immediately on top of the 
Lick Creek sandstone member at and northeast of Kimberly. 
To the southwest, however, conglomerate continuous with the 
Lick Creek comes in above the Jagger and appears to be 
persisten~ as described above, while the part of the Lick Creek 
under the Jagger decreases in thickness and perhaps dies out 
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altogether. On the bank of Locust Fork, just below tbe mouth 
of Whites Creek, conglomerate occurs both above and below the 
Jagger coal, the upper bed continuing to the southwest and the 
lower bed to the northeast, as described above. A 10-foot bed 
of conglomerate overlying the Jagger shows well on Trouble 
Creek at the road crossing near the north margin of sec. 23, 
T. 15 S., R. 4 W. 

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

Blue Creek coal.-The Blue Creek coal is separated from the 
Jagger by 40 to 60 feet of shale, sandstone, and conglomerate. 
It is mostly a thin bed in this region, but in an area of 15 to 
20 square miles about Morris it is of considerable thickness '1nd 
value. 

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

Newcastle coal.-The Newcastle coal is 10 to 50 feet above 
the Mary Lee, the intervening rocks consisting of shale. The 
smaller interval is seen in the region of Crooked and Turkey 
creeks and the hills to the north; the greater interval occurs 
throughout the larger area to the southwest. The Newcastle 
cool is everywhere thin and valueless except in the region from 
Newcastle to the Graves mines, or perhaps to 8ayreton. It is 
thickest and most valuable in the immediate vicinity of N ew­
castle and diminishes in thickness with increasing distance 
from that place. 

The Ream, Jagger, Blue Creek, Mary Lee, and Newcastle 
beds constitute what is Ioeally known, as the Mary Lee group 
of coaIs. 

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

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

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

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

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

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

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

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

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

stratum along Village Cl'eek ond to the north on the hills to 
Murray. 

Cobb coal.-The Cobb coal immediately overlies the Camp 
Branch sandstone throughout the area in which it is present. 
The coal is generally only a few inches thick and of no account. 
On the road 1+ miles south of' Republic are exposed two thin 
coals 5 feet apart, separated by shale. They may represent the 
upper and lower Cobb coals as they are developed on Rock 
Creek southwest of this quadrangle. No other evidence of two 
Cobb coals in this quadrangle was obtained. Several determina­
tions give the distances of the Cobb coal above the Pratt bed as 
250 to 300 feet. 

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

Pott.dUe iD. the CahlloiHI. Field. 

Ge:neral8ialement.-The part of the Cahaba coal field included 
in this quadrangle occupies a stIip 3 to 3Z miles wide lying 
east of and parallel to Blackjack Ridge and Shades Mountain. 
Its eastern boundary, which passes through Henryellen, is an 
overthrust fault of about 10,000 feet displacement, by which 
the Lower Cambrian Rome formation has been pushed up on 
the east into contact with the upper part of the Pottsville. The 
rocks of the Cahaba field therefore lie in a structural trough, 
and in the part of the field here described they are inclined at 
angles varying from 10e to vertical. As a result of this attitude 
it has been necessary to compute their thickness from the dip 
and width of outcrop. An average- l'€'sult of 5100 feet has been 
obtained from five sections across the field, as follows: Along 
Black Creek,. along the highway east from Trussville, along the 
Central of Georgia Railway, along the Southern Railway, and 
alollg the Birmingham-Leeds highway.a The writer feels a 
certain degree of skepticism as to the accuracy of this result 
and is inclined to the belief that it considerably exceeds the 
actual thickness. However, the method of measurement adopted 
is the only one possible and the results appear to be the best 
that can be obtained. There are no indications of duplication 
of beds by faults and folds except in the Birmingham-Leeds 
highway section, in which allowance has been made for a fault. 

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

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

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

ShadP..s sandstone memher.-The Brock eoa] is generally over­
lain .by 50 feet or so of shale, above which is the Shades 8and­
stone member, named from Shades Mounrnin, that ridge and its 
northern rontinuation, Blac~jack Ridge, being due to the pres­
ence of the sandstone. The Shades sandstone member is thick 
bedded, 1'8ther coarse, and generally somewhat conglomeratic 

aSee columnar·seetion sheet; a180 see Bull. U. S. Geol. Survey No. aUI. 
1907, pp. 76-115. for individual profile and colul1Inar sections. 



in the lower part. It is 200 f8et thick. Its outC1'OP iK con­
fined to the crest and cflstern slope of the Shndes-Blackjflck 
rid~c, along ,vhich it:'! basal 40 feet or so extends flS a cliff 
almost the entire length of the Cahaba field. 

Campbc!! cou/.-The Campbell coal, lyill~ almost immedi­
atelyon top of the t;hades sandstone, is nnmr-d from .Mr. Camp­
bell, ,vho lin's ellst of Argo, the (:oal being penetrated in his 
,':ell and sho\ving on tlw surface in t.he neif!.·hborhood. The 
coal is thin and \'alueless. A thin coal about 50 f('et. above the 
Bhndps sandstone on t.he Birmingham-Leeds road is probably 
the Campbell. This coal appears to be persistent ill the quad­
rangle. 

Roper coal.-Abolll 200 feet above the Campbell is the 
Hoper coal, uatllPtl from Roper station, on the BeaboiHd Air 
Line Railway. It slJow~ 011 t.he summit of Grassy Ridge, in 
the !Jiglnvay one-fourth mile east of the station, and in a 
ravine on tIle boundury between sees. ]5 and 22, '1'. 1(1 8., 
R 1 E. At the 1ast-n~metl point it is openel1 in shale close 
below the Pine sandstoue mernher, next to be desC'l'ibcd, and is 
1 foot thick. Tt. also [)PPt'~ll's in two thin layers on t.he South­
ern lluilway 1 mile ·west of Lori~k. It. is eq,rywhere thin <mel 
worthless, though it appears to be persistent. The interval 
bct\veen the Camphf'll and .Roper coals is occnpied by shale. 

Phw 8(wds{one member.-llllmediately or closely O\"erlyillg 
the Roper coal is the Pine sandstone member, naIlled from t.he 
ridge known us Pille Ridge south of this quadrangle but as 
Flat Ridge east of Birmingham and Grassy Ridge fart.her 
north. T}H~ Pine simdstone member is quartzose, coarse, and 
thiek bedded at tlH~ base but finer grained and more Baggy at 
top. It is 250 feet thick. In this quadran~le it outcrops 
along the crest and east slope of the Flnt-G-rasRY ridge. The 
prcscnce of the saIHh,tone has produced the ridge, tL(~ softer 
shaleR ahove and below it having been eroded away, leaving 
t.he sandstone stallding in rdic£ The sandstone aIlcl the ridge 
are t.he entire lengtll of the Calmha field. 

(7) t:()({l.-In olle seetiou H coal ahout 1 foot thick, 
with partings, Ol'elll"S about 100 feet or possiLly less above the 
Pille sandstone. This coal Wlift seen at only two points in see. 22, 
T. 16 B., R. 1 E., one of ·whieh is on the Se-.aboanl .Air Line 
Railway, on the line between sers. 21 and 22. It. is regarded 
as the equiyalent of the Tidmore coal of t.he 'Yarrinr field. 

Gould !//"(JUP of cot?l.s.-About 200 feet abo\'e the top of the 
I)ine SHIHlstone hegills the Gonld group of ('oals. The name 
is taken from the G01l1l1 coal, ·which was one of' the early coals 
mined in the Held, lll':lr the Louisville Rlld Nashville n;ilroad 
12 miles south of BirminglHllll. The group comprises ill places 
at least fonl" coals within ::l Yertic'al interval of iJO feet, as shown 
ill the road on Clwstnut Ridge, 1 mile eHst of Roper. In this 
section the next· t.o tile upper coal ir,< :2 feet thick, and this bed, 
or one of the others of the group, iB a little over 2 feet thiek nt 
the Ratliffe mine, 1 milf' "oulh of Lovick. TIIP coals s11o\y in 
a l'ailroall cut half a mile west of Parsons statioll, where none 
are over 8 inches t.hick. They are thin north of Parsons. 

elles/uul sundstone IlIcm.ber.--Immediately over the Gould 
group of coals is a pcr.;;istent quart.zose sandstone 100 feet 
thick, making Chestnut Ridge, wllich is an em-lily reeognizable 
feature almost t.ht, vl'llOle length of t.he Cahaba field. This 
sandstone is named lhe Chestnnt sandst.one memher. 

The three ridge-making sandstones, the Shades, Pine, and 
Chestnut, make up the ":\Iillstone grit" of the Cahaba field. 
They differ from the higher sandstones in bt'ing coarser, con­
glomeratic, cleaner, aud of a purer quart.zose composition. 

Nunnally gruup of CO(1ls.-Ahout 450 feet ahove the Chest­
nut sandstone is the bottom of the Nunnally group of coals. 
The' name is taken from the ~unnally place, on t.he Louisville 
and Nashville Railroad between Broek Gap and Cahaba Hinr. 
The Nunnally coal group is essentially the same as the FiYe 
group of Squire." 

The cpace between the Chestnut sandstone and the N unnallr 
group is occupied by shale. At Loviek and for several Jt1il~s 
to the south t.he middle part of this shale ie black and 
fossiliferous, (,ontaining marine invertebrates. brachiopods, and 
gast.ropods. The shlde is utilized at Lovick for brick. The 
Kunnally ('oal group opellpi('K about 450 f'e€t of space vertically 
in t.he section Hhowing along the Birming·ham-Leeds highway 
just west of the Cahaba River bridge. Here six coal beds are 
expo~ed, only one of which, near the bottom, appears t.o he of 
minuble thickness. From this point. the eoals can be traced 
continuously to the type loeality of the Nunnally coal group 
on the Louisville and ~ashYillc Railroad, so there is no Ilouht 
of t.heir identity. On the Southern Railway just east of' 
Lovil'k two coals are exposed, the lower one B feet. t.hick Imu 

mostly dirty. On tllt>_ Ilif!;hway east of Trussville thiu coals 
show in a section 100 feet thick on the wpst slope of Owens 
:Mountaill. The upper eoal is here 2 feet thick. These coals 
appear also a.t. othf'r points on the ,vest. t'!lope of Owens Moun­
tain farther llO!'th. On Rlaek Creek, just under the BeaLoard 
Air Line Haihvay bridge, in a spaee of' 10 feet t.here are four 
thin coals that arc the only reprcsentative.':! of the h,'"l·oup 
exposed in the section. The coals lie mostly in shale. 
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Hm·lmes8 coal and (w;ocialrd .~lJ'ata.-O\"erlying lhe N 1111-

naIly coal group is a thin-bedded sandstone that in thill 
qlladran~le is of considerable thi('lmess and makes the pro­
llollneed ridge Owens Mountain, which can be traced from tlle 
llirmingha~~Leeds road northp[Jstwanl to the margin of the 
qlladrangle. This sandstone is o\'el'laill by 200 feet or so of 
shale showing one to two thin coals. At tlle t.op of this shalt:', 
300 feet aboye the top I)f the Nunnally coal group, is a thiek 
coal bed supposed to be t.he Harkness, named from the H~ll'k­
ness place, on the Louisville and ~ash"ille Railroad west of 
l-If'lena and south of this quadrangle. The idmtity of this 
bed is made eertain hy its position l'elati,'e to t.he 
Nunnally group of which, DS lms b(',{,ll !,laid, is trHceable 
from the type locality iuto thi!,l area. In tllis quadrangle the 
HarkneSll coal is generally a thick minahlp Led. It ha~ been 
prospeC'ted t.horoughly and ean he traced by openings from the 
sOllthel'll margin of the quadrangle to Parsons. It a\'erages 6 
feet. in t.hiekllf'~s but cOl1h-lins a eomidemble amount of impu­
rities in the form of partings. The outcrop of the hed is shown 
011 the economic geology map. Eust of Cahaba HiYer, Oll the 
Binningham-Leeds road, the out.crop is repeated by faults and 
folds. 

bpd8.-At 300 feet above t.he 
Harkness coal, and it by shale and sandstone, 
is a bed of coal t1wt correlated with the \Vadsworth (~oal of 
the Louisville and Nashville Railroad seetion. It shows in the 
vicinity of Parl30ns station and near the Birmingham-Leeds 
road Ht Cahaba River as a hed Hi to 28 inches thick. 

In t.he 500 to noo feet of shale and sandstone immediately 
on.'rlying the ··Wadsworth coal in this quadrangle no coal beds 
ha.ye been seen. This I:lpaee probably includes the horizons of 
the Sehute, Coke (Pump), Adkins, and other t.hin beds of the 
Louisville and Nash ville Railroad section. 

Buck cUld.-The bed here regarded as the possible l"pprescnt.­
ati ve of the Buck bed of the type section at Helena lirs 175 
feet. above the ",Vadsworth. It was seen on Black Creek a short 
distanee east of the Central of Georgia Railway bridge and on 
the Trussville rond in sec. :33, T. 16 S., .R. 1 E. It is 2 feet 
thick. 

Blade Shalc coul.-A bed about 200 feet above the Buek 
coal in this area and separilted from it by 1::Ihale is identified as 
the Elaek Shale cml. The intervcnillg shale carries a thin eOill 
bed. The Black Shale bed WlHl seen on the Trllssville road and 
on the Centra.l of CTeon~·i:l Hailway three-fourths of a mile west 
of HeJ1ryelien. It is :i~ feet thiel<:: on the railroad. 

Littlc Pittsburg (;I)ul.-Thc Black Shale coal is oYf'rlain bv 
176 feet of sbBle, above which is a. 2-foot conI that mny be th~e 
Little Pittsburg of' the Loui8villc and Kashville Ra.ilroad SE'l'­

tion lit Helena. It \vas opened on Hinck Cret'k antl WilS seen 
in the Truss\"ille road and on the Cent.ral of Georgia and South­
('I'll railwnys. At the e.ast end of the Southern Uailway hridge 
over Cahaba River it is 21 inches thiek and lies just Ilndf'r a 

(,"""/""'''',,1,\ eoal.-At 20() feet. aboyc the Little 
Pitt.sburg, just a conglomerate, i" a coal bed that was 
called by Squire the Double bed, as it is in plaee:,l 8eparated 
into two benches hy a considerable. thicklless of shale. The 
presence of the conglomera.te over the COli I Ioade t.he writer to 
suspect that it. is the same as t.he Conglomerate hed of the type 
seet-ion at Helena, otherwise known as t.he Thompson eoal. 
Other reason.;; for this correlation have been fully stated in 
Bulletin 316 of the Suryey (pp. H4-85) but are not repeated 
here because the intervening t.erritory is not mapped in this 
folio. 

In this area the Thompson hed, with its overlying conglom­
erate, is shown on the road east from Truss\·ille just west of the 
Central of Georgia Railway. It appears as two benc.hes in a 
cut on the railroad just south of the Trussvillc roao. It is also 
exposed, 3 feet thiek, 011 the Central of Georgia Huilway half 
a mile weRt of IIenryellen, and its eon glomerate is not fur above 
it.. . On the Southern Railway the coal outcrops just east of the 
station at the junction of the siding to Henryellen :No.6 mine. 
Tt is here oyer 2 feet t.hick and liel:l immediately under a course 
sandstone conglomerate. The conglomerate 'next above the 
Thompson coal is only 5 to 10 feet tLick at the north end of' 
this area, but toward the south it tllickens to OYC1" 20 feet. At 
the north its pehbles are small and scattel'lng, but. on the head 
of Hogpell Braneh t.hey are larger and mort' plentiful. It is 
assumed that this (,onglomerate is the same as that which in the 
Blocton Basin, in the south end of the Cahaba field, begins just 
above the rhompson or C nderwood coal and extends as a eon­
glomel'at.ic sandstone nearly or quite to the t.op of the coal 
measures in thnt region. Throughout its extent it is Ii coarse 
sandst.one with conglomerate lenses. In places south of t.he 
Birmingham quadrangle these lenses become veritable pndding 
stones, being a mass of pebbles commonly 2 to 3 inches in 
diamet.er, with here and therc oue of larger size. One such 
bed neal' the base of the conglomerate ill well exposed at. seyeral 
points in the Yicinity of Helena. 

J.lfam.moth coal.-The }iammoth coa.l lies about 150 feet 
ahove the Thompson, the int.eryal being occupied by the eon­
glomerate described above and by shale. The }IamlllOth bed 

is 10 fe(,t thiek on Blaek Creek. On the Sout.hern Railwav it 
is split into t.wo beuches byabont. 10 fef't of' shale, and it is 
repol"lptl to maintain that condit.ioll to Hogpen Brunch, where 
it.s (Juterop terminates in a nmlt. For t.he sfl1ne reasons flS those 
stated in the di,,('usf'lioIl of the Thompson I~oal, the Mammoth 
coal is correlated with the Helena eml, whi('h lies next. abo\'e 
the eon~lomerate in the Louisville antl ~a"h\'ille Haihoad sec­
t.ion at Helena. 

Yeshic (7) c()(J.l.-ALout 400 feet abO\-e the Mammoth eoal, 
('ast of the junction of the Southern Railway witll the sieling to 
Ilenryellen No.6 mine, is a bed of' coal apparently 6 feet t.hick, 
which if the ·Mammoth is the ~ame as the Helena, would lie at 
the h~l'izoll of the Yeshie \)('d of the sout.h end of the field. 
Apparently thiR same bed has been opened about 1 mile north­
east. of IIelHyellen and one-eighth mile 01' so east of IIenryellen 
No. -:l mine, and it is possible that the same bed i13 reprcsellted 
by one or more of three thin beds outcropping in the Truss­
ville roa(1 just east. of the crossing of Black Creek. The rocks 
hetween the Mammoth a.nd Yeshic beds eonsist of shnlc. 

RocJcs and coul beds abo'i'() the Ye.~kic coal.-Ahove the Yeshic 
conI, best shown in the Trussville roa(l east of Black Creek, are 
about 900 feet of shale and I~oarse, thick-bedded sandstone COll­
t.aining t.hin eoals. At 400 feet nboye the Yeshie aTC two thin 
or mU0h parted heds, and at 750 feet above it. are two thin beds 
that outcrop in tht' Trussville road on the crest of the ridge 
east of mack C,·eek. If the correlations assumed by the writer 
for t.he }Iammoth and Yeshie beds are correct., the coals above 
the Yeshie would include the Montevallo ('oal below and the 
DOgV,7ood eoals aboye. The int.ervals correspond wry dosely, 
the 110nteva 110 in thc sout.hern part of the Cahaba field being 
800 to --100 feet and the lower Dogwood 8:30 feet a.bove the 

Yeshic. 
Pottsville of the Cooaa Coal Field. 

General sfatnlleut.-The Birmingham quadrangle emhraces 
only a slllall triangular portion of the Coosa field southeast of 
Oak .Mountain, in the extreme southf'.2st cornel' of the qUfld­
ranp;lc, lying in what is knmvn as the Howard Basin. The 
total thickness of Pottsdlle l'oeks ill the basin is computed to 

be 2800 feet. 
Shades .wznd.~tf)lw member.-At the base of the coal measures 

in t.he Coosa field lies the Shades sandstone member, 400 feet. 
t.hiek, coarse grained, and siliceous. Its out.crop makes Oak 
Moun lain on the we-st of't.he field. 

P£ur .~t?Nd8lone meU/her.-The Pine slI11l1stone membel' is 
separated from the Shades sandstone member by BOO feet of' 
shale. It. is a goorl conglomerate BOO feet thick on the 8'Jst 
flank of Oak l\lountain, where its out.(·rop mnkefl. a hogback. 
It also make~ Coosa Mount.ain, just. off' t.he southeast corner of 

the quadrangle. 
Bedl!. ahovc ihe Pine sonristu/It nwm.be-r.-The 1800. feet of 

rocks above the Pille sand8tone member comprise alternating 
beds of shale and sandstone, SOllle of the sandstone strata being 
of 8uffieient thickness and persiRtence to make ridges. The 
Chestnut sandstone member of the Cahaba field can not be 
recognized. About 1aoo feet above the Pine sandstone is a 
thin eoal bed, probably the Howard, the only olle that was 
noted in this part of the field. 

Gener",l Correlation of the Coal Beds. 

At'! there is no direct connection between the IlifferEint coal 
fields, it is necessary to depend on fos8ils for correlating t.he 
coal beds. Considerahle collections of fossil plants have been 
made, from an incomplete study of which David "rhit(, ('on­
eludes that the Black Creek toalof lhe 'Varriol' field and the 
Harkness coal of the Cahaba field lie near the same geologie 
horizon. He is also inclined to associate the Rosa and Mary 
Lee beds of the 'Yal'rior field with the Gould and 'Vadsworth 
beds, respect.ively, of the Cahaba field. (See fig. 7, p.8.) The 
Mary Lee bed, in his opinion, lies at nearly the same horizon 
as t.he Boddy coal of Tennessee. ·White hHS dassed the Potts­
ville of the sunthern Appal:lchiflll re?;ion as lower and middle 
Pottsville. The lower Pottsville extends to the horizon of the 
Soddy coal, jnst above the conglomerates of the Cumberland 
Plateau and Lookout Mountain. 'I lIe SlilIle plane is therefore 
approximately represent.ed by the Mary Lee Hnd Newcastle 
coals of the Warrior field and by the "\Vadsworth bed of the 
Cahaba field. ..\11 the Alabama c~fll measures fall in the lower 
and mitlllIe Pottsville. 

QU.\TEH.l'iAJ{Y ~YBTEl\1. 

The deposits of the Quaternary system comprise eer1ain high­
level gra,yels and the alln vial deposits in the present valleys. 
The former are probably Pleistocene and the latter are of Recent 
age. 

Clw;racter and d-isi'l'-ihulion. - Here aIlll there, at slightly 
varying leyels high above t.he present streams, are patches of 
gl"llvt'l composed of quart.z, quartzite, and chert. The pebbles 
are \velll'ounded and range from 6 inehes in diameter downward 



but are mostly less than 3 inch63 in diameter. They are asso­
ciated with sand and loam. The deposits show no evidence of 
much thickness and range from about 10 feet down to scattered 
pebbles. These deposits lie on the tops of the hills or on ter­
races at considerable heights above the streams. Aa shown on 
the areal geology map, they are most extensive at and near 
Tidmore, where they lie at altitudes of 450 to 500 feet, or 100 
to 150 feet above the river. The patch at Seloca is 200 feet 
above the river and those between Indio and Bradford are a 
little over 600 feet in altitude and 300 feet above the river. 
The deposits along the west side of Cahaba Valley south of 
Leeds lie on benches or terraces on the side of Pine Ridge at 
elevations of 650 to 700 feet. Just west of Chalkville, at an 
altitude of over 800 feet, is a deposit containing many quartz 
pebbles overlain by red loam, 8S in the typical Lafayette 
deposits farther southwest. 1'he elevation of this deposit is the 
same as that of the highest Lafayette 40 miles to the west, and 
it is possible, though not positively asserted, that the deposit is 
a remnant of the Lafayette, a thin mantle of which may once 
have covered this region. The materials of the other deposits 
described may have been derived from the Lafayette mantle 
and have been worked over in the progress of post-Lafayette 
erosion and redeposited in their present positions in Pleistocene 
time. The ultimate source of the materials is the region of 
crystalline rocks northeast of Alabama. 

Age of deposits.-The most conspicuous of these deposits lie 
on the high ground along the gorge of Little Warrior River, 
and as they are stream deposits in the present state they were 
deposited on the flood plains of the river or tributary streams 
when those streams ran on the rocks on which the deposits now 
lie. Subsequently the streams eroded their present compara­
tively narrow gorges 100 to 300 feet below the level of the 
deposits. These deposits are all of Quaternary age; the higher 
ones are probably Pleistocene, but those on the lower terraces 
nearest the river are probably Recent. The age of the Lafa­
yette deposits, from which these gravels were probably derived, 
is regarrled as Pliocene (latest Tertiary). The gravels near 
Chalkville included under this heading may be Lafayette and 
therefore of Pliocene (1) age. 

RECENT DEPOSI'.l'S. 

ALLUVIUM. 

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

STRUCTURE. 

METHODS Q}' RF..PREBENTING STRUCTURE. 

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

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

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

STRUCTURES IN TIlE QUADRANGLE. 

General statement.-In its general outlines the structure of 
the quadrangle is that of a number of anticlines and synrlines 
passing diagonally across the area from northeast to southwest. 
There are alao a number of faults following the same direction 
along which the rocks on one side have been thrust up over 
those on the other side. There are also minor faults crossing 
these main structures. Between the anticlines in the northw63t 
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part of the quadrangle are extensive areas of nearly Hat rocks. 
The description of the units of the structure proceeds from the 
northwest to the southeast. The sections on the structure sec­
tion sheet illustrate graphically the structures to be described. 

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

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

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

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

Opossum Valley fault.-The Coalburg syncline is terminated 
on the southeast, from the vicinity of Greene southward, by an 
overthrust fault, presumably with a southeast dip of unknown 
amount, along which the Conasauga limestone has bBen pushed 
up into contact with younger rocks from Knox to Pottsville. 

FIGURE S.-Http of faulted areas in the vielnity of Pratt City and ThomaB. 
Cpol. Pottsville formation: Cby. Boyles sandstone member: Cf. Floyd BluI.le: Ch. Hart:eeUe sa.nd. 

stone member: Cfp. Fort Payne chert: De. Chattanooga shalB and Frog MountRin 8and· 
stone: 50, Clinton formation: 00, ChJcka.mauga llInestone; £Ok. KnoxdoIomite: £kt. Katona 
dolomite ulBlliber: -Ce. Cona>lRugB limestone. 

From Pratt City to W ylam the basal Conasauga or perhaps 
01der rocks are in contact with the Carboniferous, most of 
the way with the bas,l Pottsville. The total displacement 
involved is not less than 7000 feet. At some points the fu.ult 
is compound, as in the vicinity of Wylam, Pratt City, and 
Thomas. At Wylam there is apparently a fault in the Potts­
ville formation parallel to the Opossum Valley fault, for the 
Boyles sandstone member is nearly in contact with the Pratt 
coal, and the outcrops of the Mary Lee Rud Black. Creek coals 
are faulted out, as shown in section E-E on the structure sec­
tion sheet. At Pratt City and Thomas compound faulting has 
resulted in the formation of small wedges of strata out of their 

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

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

Murph1'ees Valley fanlt.-From Village Springs to the east 
margin of the quadrangle, along the east side of M urphl'ees 
Valley, is a fault of ~reat magnitude. This fanlt differs from 
the Opossum Valley fault in tbe following respect: Along 
the Opossum Valley fault older rocks on the east are in con­
tact with young-er rocks on the west, whereas along the Mur­
phrees VaHey fault the reverse is true, and younger rocks on 
the east are in contact with older rocks on the west. It is 
commonly held that the movement producing the faults and 
folds of the Appalachian Valley has been from the southeast 
toward the northwest. In most of the faults, as in the 
Opossum Valley fault, the older rocks on the east side are 
shoved up over the younger rocks on the west, and sllch a 
displacement is called an overthrust fault. In the Murphrees 
Valley fault, however, the older rocks are on the west and 
appear to have been overthrust up on the younger rocks on 
the east. These relations would also resu1t if the rocks on the 
east had been pushed downward and forward under the older 
rocks on the west, a displacement which has been called by 
E. A. Smith an underthrust fault. 

The rocks adjacent to the Murphrees Valley rault on the 
east are overturned and in places have a dip of 45° W., as 
shown in section A-A of the structure section sheet. This 
conforms with the first explanation, that of an overthrust from 
the west upturning and crumpling the strata on the east. On 
the west of the fau1t the rocks dip regularly westward, and 
apparently all of the east limb of an original anticline- has been 
faulted out. 

Blount Mountain synch·ne.-The Blount Mountain syncline 
is probably a continuous trough extending from Birmingham 
northeastward through the middle of Birmingham Valley and 
along Blount Mountain. In the Blount Mountaiu area the 
synclinal fold is much deeper than it is farther south and holds 
rocks as high as Pottsville. (8ee section A-A.) From Black­
oak Mountain northward the rocks pitch visibly northward 
along the axis of the syncline to Blackburn Fork, north of 
which the bottom of the syncline is apparently almost flat. 
From Blackoak Mountain southward the structure is revealed 
only by the outcrop of lower rocks on each side of the syncline 
in Opossum and Jones valleys. Along Enon Ridge in Birming­
ham the syncline is shown by the opposin~ dips on opposite 
sides of the ridge. There is probably a broad, flat anticlinal 
area connecting Jones and Opossum valleys between Kingston 
and North Birmingham, as shown by the flat-lying area of 
Ketona dolomite separating the chert ridge to the north from 
Enon Ridge, which is also composed of cherty dolomite over­
lying the Ketona. 

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

A fault ext~nds a10ng the east base of Enon Ridge and then 
turns to an east-west course through Birmingham to the vicin­
ity of Avondale, then turns northeastward and dies out in the 
vicinity of EDstlake. Along this fault the Conasauga lime­
stone is thrust up into contact with the cherty Knox of Enon 
Ridge and with the narrow outlier of the same rocks lying to 
the west of Avondale and Woodlawn. This fault extends 
southward in the Bessemer quadrang1e to the vicinity of 
Walnut Grove. 

BiT1ningham antieiine.-The Birmingham anticline passes 
through the city of Birmingham and extends northeastward 
along Jones Valley through Chalk ville, Clay, and Ayres. It 
appears to be symmetrical, with low dips on the axis. 

Caha.ba Mountain syncline.-Bouth of Trussville the rocks 
dip regularly to the east beneath the Cahaba trough, but north 
of that place the easterly dip is interrupted by a shallow trough 
and the west limb of an anticline. The flat trough is named 
the Cahaba Mountain syncline, from Cahaba Mountain, which 
lies near its axis. The axis rises toward the north, and the 



synclinC' therefore has a canoe shape, the outcrops of succes­
sively lower formations converging northward and passing 
arollnd its north enrl. Southeast of Ayres there is an ofiset in 
the axis. The wide arellS of the Clinton fOTlllation north of 
Trussville are due to the low dip in this syncline, and the large 
area of Knox dolomite to the e[lst of the f'lvlldine forms the 
west limb of an Hntieline who~e cast limb ha~ bC(,Il ±i:ll11ted out. 
Immediatelv north of Truss\-ille the structure is consid('rahly 
complicatpd and not fully understood. The Cahaba synelir;e 
pl'obably terminates in tIl(' broad area of Bangor limestonp 
wcst of Trllssdllt'. 

Red Gap fanU.-Red Gap, between Gate City and Iron­
dale, is travf'lllcd by a cross fault with steep dip. The fault 
lies on thc course of the highway throngh the ~ap and the 
npthrown side is on the north. This fault may he a broken 
cross fold or dil'E'ct shear, the rocks on the south side being 
offset to the wrst. Immediately aho\'e the road Oil the north 
the Fort P:lyne chert outerops, while ueneath the railroad cut 
just south of the highway tbe Fort Payne is more than 100 
tt~et below the bottom of the ('ut. 

Argo faott.-A fault beginning about a mile northeast of' 
Trussville and extending northcnstward Ileal' Argo to tbe east 
margin of the quadrangle is here nallled the Argo fault. At 
Argo ilnd for a mile to the south the Fort Payne chert on the 
east is in contact with the Knox dolomite on the west. The 
roeks bordering the fault on the east are sharply upturned and 
vertical (see section B-B), indicating an oyerthrust from the 
northwest. 

Cahaba syncZ,ine.-From the Birmingham anticline south of 
Trussville and the Argo twit north of Tl'l1ssville the rocks 
aip continuously southeastward into the Cahaba trough. The 
um;ymmetrical charadeI' of' this ~yncline is shmvn in scction 
C-C. The rocks dip at angles ranging from 100 to BO° toward 
an axial line that lit'S neal' the southeaRt margin of the trough. 
East of the axi.s the roeks are stef'p and ill phll'es vertical or 
overtuJ1led. The continuity of' the fold is broken by the 
Helena fault, df'Hcrihed late;, which cuts out the eastern' limb 
of the sYlIdine in places, and by <'ross faults and low (~1'08S 

folds, which break up the main syncline into a number of inde­
pendent syndines, or hasins, as they are commonly termed. 
In this quadrangle are two of these basins, named the Henry­
ellen and Littlf' Ca.haba basins. 

Henryellen syn('line. - The Helll'yellen syneline 01' basin 
inrludes all that part of the Cahaha trough north of the South­
ern RaHway and the ,,,est limb of the troup;h south of the 
Southern Railway to the waterworks. Its axis is faulted out 
about 1 mile foIout'h of HetlfYellel1. 

Little Cahalm .~yncline.-"A bout 3 miles southwest of llenry­
ellen is the north end of the Little Cahaba syncline or basin, 
named from Little Cahaba River, which rrossf'S the basin ROuth 
of' the Birmingham quadrangle. This is a distinct u-shaped 
basin bounded on both sides by faults. It is somewhat unsym­
metrical, its southeast limb being steeper than its northwest 
limb. 

Falllt.~ south of Hefll'ydlrlt.-About. 1 mile south of Henry­
ellen begins a f~Hllt that passes southwestward along the line of 
Hogpen llranch, f'rom which it. is named. The continuance of' 
this fault }HlS been established with a good degree of certainty 
as far south as the pUlrlp station R miles south of' tht> quadran­
gle. It forms the boundary between the Little Cahaha and 
IIenryellen basins. 

The Helena fault is numed from the town of that name to 
the south of this qu::tdrangle. Tt is an overthrust f:Hllt of prob­
ably at least 10,000 feet displacement, thc Lower Cambrian 
Home formation having been thrust up into contHct ,vith the 
upper part of the Pottsville of the Cahaba coal field. This 
fault is commonly spoken of as the boundary fa,ult. It extends 
the entire length of the Cahaba trough and may be eontinnous 
with the Rome fault to t.he northeast. 

Three miles southwest of Hemyellen a north-south fault 
connects the Hogpen Branch and Helena faults, the three faults 
cutting out a wedge1ike block incll1rlin~ all the formations from 
Knox to Pottsville. The outcrop of these roeks forms a tri­
ang-ular area inclosed by the faults. 

COf)sa sl/nc1ine. - Tn the extrcme southeast corner of the 
quadrallg1~ is a small part of the Coosa syncline. In this area 
it is a simple nnsymmetrical trough, thc dip being much steeper 
on the southeast limb. This part of' the Coosa syncline has 
been called the Howard Basin in reports of' the Ala bama Geo­
logical RUI'Vey. About 1 mile northf'l18t of Leeds is a minor 
syncline in the Floyd shale. 

HISTORICAL GEOLOGY. 

The purpoRe of fllis fledion is to give an account of the events 
recorded in the rocks of the Birmingham region from the tillle 
of the deposition of the oldcst rocks to the present. The proc­
esst's by which the rocks were formed, the structures produced, 
and the mountains and valleys made are explained iTI the p:en­
eral description on the inside pages of the coYers of the foli6. 
Only the history deduced from the record .. afforded by tIiP rocks 
outcropping: in this area will be described here. 
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CA)iRIUAK FERlon. 

General slatement.-The geolo~(' history of the Birmingham 
(listriet, so far as the records of' the rocks expow,,(l at the snr­
hll'e are concerned, lllay be ~flill to have hegun ,vith the 
deposition of the Rome ("Montevallo") formation. It has 
heen concluderl from evidence obtained in other parts of the 
Appalachian region where older rocks are exposed that at the 
beginning of Rorne time a land HUlSE extended along the east 
horder of North Amerira from 1'\ewfoundhmd to Florida, and 
pcrhflps fur southeastward. Its western shore lay to the east 
of the Birmingham distrit't" hut how far eaEit is unknown. On 
the west hly the great centnll mass of North Amel'ica, E'xtend­
ing from Greenland to nortlH~rn )'lexico. Between the two 
land nUlsses was a narrow trough extending from the Gulf of 
Rt. Lawrence to the Gulf of ~Iexi('o, occupied by marine 
waters. This is known as the Appalachian Strait. East of 
the eAstern land ma"s lay the Atlautil' basin and south of' the 
western ('ontinental land mass lay the deeps of thc Glllf of 
Mexico. This was apparently a time of very wide extent of 
land and great (:ontractiolls of epicontinental waters. The 
expansion nnd contraction of tlw Appalachian Rtrait and its 
ultimate filling up by thf" ;:tediment wnshed in from the eroded 
lands constitute the earlier eYf'nts of this history. 

During the Rome epol'h fine sediment. was heing discharged 
into the Appalachian t;trait by the streams of the honlf'ring 
lands. This fine sediment hy induration subsequently bE'C'ame 
shale of the Rome formation. The prevailing ahsence of 
coarse sediments, such as become sandstonc or conglomerate, 
Sllggl~Sts that the boraering lands Wf're of low relief, and the 
absence of limestone prohably indictltes proximity to the shore, 
most sandy or muddy sediments being laid down within 100 
miles of the shores of the land from which they are derived. 
The presen('e of ripple marks and trails ill these rocks is 
indicatiye of shallow-water deposition. The eon;Ulon rr<1 
('0101' of the shale furtlwl' indicates a deeply weathere(l land 
snrface, on which the mantle of decayed material, soil, ete., has 
been stained by the long-continu;d oxidation of iron and 
aeeumulation of the oxide. 

At times while tho deposition of the Home sediment was 
going on the eonditions were favol'Hhle to life, but generally 
they appear to have been unfavorable, fiS is indieated by the 
general scarcity of fossils. 

The Conasauga epoeh appears to h:ne beE'l1 one of expand­
in~- water area, so that, in this part of Alablnna At any rate, 
the preYfliling sediment was calcareolls and the Conasanga is 
predominantly limestone. The expansion of' the Appala('hian 
Strait may be assllmed to have proeeedctl from the southwf'st 
northward, for the rocks of the saIlle age in nortlwastel'n 
Alabama arc much more shaly than those of' the Birmingham 
region, indicating nearer shores and therefore mainly rhlfltie 
sediment. At no time during the Conasauga epoch, howeyel', 
did the recession of the shores remove them so far fronl this 
rE'giol1 that. lIlud was not washed into it to make the shale beds 
which are every\vhE're intercalated behveeTl the limestone lay('r8. 

The source of the calcarf'olls sediment of the Comlsanga is 
unknown. It does not appeal' to ha\e been produced by the 
growth of organisms in place, for it is gelleraJly witllOut organic 
remains in this regioll. Possibly it waH del'ived af) limy tHud 
ii'om the more open waters of tht' Gulf of Mexi('o t{J the Houth­
west. 

CXL\IRRO-OIWOVICJAN TIME. 

TIle Knox epoch was OIle of continually expanding epicon­
tinflntal seas, as is attesied by the wide extent of the Knox 
dolomitt' or equivalent formations. By the end of Upper 
Cambrian time nearly all the intf'rior of the United St.ates was 
under water. The Birmingham distriet WHS so ffl1' out from 
shore that it received only pure ('alcareous sediment, accom­
panied during probably the later two-thirds of the epoch by 
the aeef'SS of considerable siliea, whid) composes the ehert of 
the Knox. The belief that the Knox of this region was 
{leposited at a l'onsiderable diiltane8 from land is 1mse(1 on the 
paucity or eomplete lack of clastic rocks such as shale or sand­
stOlle, which would naturally be deposited near a shol·e. 

Many interesting qllf'stions that can not be certainly answered 
arifle eoncerning the origin of the great mas;:,; of Knox dolomite. 
As shown on page R, the Knox is, in part at least, a nearly 
pure dolomite and is throughout highly magnesian. It is an 
unusual kind of ro{'k, and this, together with itt'( great thick-
1)eS8-3000 feet and over-and wide territorial extent, make 
the question of' its origin of much interest and importance. It 
is safe to say that there is no other such mas.'l of dolomite known 
on the earth. 

The immediate ~ource of the Knox was the sea water, which 
prohably has always ('ontained ill solution the constituents ot 
dolomite-limc and magnesium, as carbonates, sulphates, and 

chlorides; carbon dioxide in various carbonates; and sili(·a. 
ThE'ilf' substances can all be pn>cipitated from t'\ollition by 
evaporation 01' chemical renction, and f:\ome of thf'm can he 
extr:wh-'d by varioll:; ol'ganisms to form their hard partR, such 
as coral and th(' shells of 11l011nsks, which <1re of lime carbonate, 
and the spieules of sponges and skeletons of radiolarians, whieh 
fire of silica. Dolomite may lIP formed through either one or 
both of the two proee.sses-preeipitation or extraction by organ­
isms-bllt no large body of dolomite is known to have been 
formed hy precipitation. 

Examples are known, however, of ori~illally pure limestone, 
such as coral-reef rock, ·whirh now contains up to 41 pel' cent 
of' mag-uC'Rinm carbonatt', nearly the ratio of that suh:::;tanre in 
dolomite. In ;:tueh rock tht're is clearly an <1ccf'ssion of mag­
nesium carbonate. and it is possible that the Knox dolomite 
originaterl as limE'stone whirh was gradually transformed into 
(Iololllite by combination with magnesium from concentrated 
'solutions of magnesium salts. The limestone may have been 
of organic origin in place, possibly through thc agency of'limf'­
RC'{'reting H1We, or it may have been transported as an impalpable 
mud from some region where organisms ~TPW in ahundanl'c. 
If formed largely by lime-seeret.ing plantf', the absence of 
organic remains would he explained, for such plants fire minute 
fll1(l fragile and thcir remains could not be preserved. 

The silica from which the dlert of the Knox has been rleriYell 
was pl'ohnbly disseminated in the limy Retliment at first. This 
silirtl, vel'Y likely of organic origin and of the hydl'Olll'l and 
80111 ble variety, WflS in the comse of time segregated into the 
nodules, striugers, nnd reefs of {'hert by solution and exelwnge 
of position v;'hh portions of the dolomite and was finally 
changed to crystalline quartz, the form ill which the chert 
exists nt the preRent time. 

ORDOVICIAN PERIOD. 

About thp dose of Knox time then' was an uplift along 
Birmingham Valley, followerl by the eroHion of the previously 
deposited Knox. The Knox WHB prohably completely Temoved 
in JOllf'S \Talley .ill!:!t south of Birmingham, f01' in that vicinity 
the next succeeding stl'ala of Orrlovieian age in this locality, 
those of the Attal]:1 conglomerate member, rest unconformably 
upon the Conasanga limestoBf'. In the tillle represented by 
this unconformity the Bf'ekmantown limestone 01' its equiva­
lent was dep08ited 40(x) feet. tllick in cast-centrfll Pennsylvania. 
Beds of' B(-'eklllantown age fire absent in Birmingham Valley. 
Eithf'r they were nCVf'r deposited hf're on account of the eleva­
tion of the region before the elo);e of the Knox epoch, or, if any 
such deposits were made, they wel'e upliftpd and eroded before 
the deposition of the Attalla conglomerate membCl' and the next 
slH'cee(lillg beds of the Chickamauga limestone, t.he lower part 
of which ('orresponds approximately to the Chazy, which suc­
eeedf< the Beekmantown in eastern New York. 

The heginning of' tlw Chirkamauga epoeh was marked by 
the trallsgression of the sea over the Rurfacc that had 1wen 
E'xposed to f'rosion during all or part of BeekmAntowll time. 
The ha,;;al deposit of thc epoch was the Attalla conglomerate 
member. This was probably a beach (Ieposit, flml its irregular 
distribution is very likely due to the irregularity of thc shore 
lines as the wMer overflowed the dissected hm(l surface. The 
situation can 1)(-' under:stood hy eonceiving t.he present illll'face 
of' this region to be submerged. TIlf' water would first occnpy 
the va11(-',}'s, leaving ridges bf'tween, :-Iud the shore line would 
be very ragged. As t.he water rrept OV8r the land into the 
valleys an~ular fragments of {,hert and finer rock waste from 
the land would be washed jn to form a conglomerate or breccia. 
The well-rounded pebhles of quartz aud quartzite which are 
commou in the conglom('l'Hte may have becll washed along the 
beilches from some distant source, for t.here is no parent rock 
near this lomlity from which they could haye been dprived. 
A8 the water rose only the higher parts of the land wonld 
remain as i"lallds and comparutively small quant.ities of the 
finer soil would be washed into the expanding bays and lagoons 
to form shalf' Bueh as composes the basal heds of Foster Moun­
tain. (See fig. 4.) At the sallle time animal life would invade 
the region, flourish in th~ mo;:tt favored spots, and furnish the 
material of limestones such as follow t.he shale and conglomerate 
a.nd are to some extent interbedded with them. 

Finally the whole re~on was submerged and the compara­
tively pnrc Chickamauga limestone accumulated. There are 
reasons ±or believing, however, that a land barrier cxisted 
throng·hont most. ofChicknmallga time between the Birmingham 
Valley and Cahaba Valley regions, the principal reason being 
the difference in the fossils in the limestonf' in the two localities. 
They han~ hut few fossils in common, such as it seems likely 
thE'J~ woulrl have had if there had been freE' commnnication 
between them. 

POST-CHIC.KA.lIl.~lJo-A ERQl:HON IKTERVAL 

In the Birmingham district the Clinton format.ion fo]]ow8 
the Chickamanga limestone. At t.wo localities, however, rocks 



of' intermcdiate age are known. These are at the top of Butler 
Mountain and on the west side of Red Mountain at Lone Pine 
Gap and for about a mile to the south along' the Louisyille and 
Nashville Railroad. At the last-named loeality there are Rhale 
and calcareous sandstone beds up to 40 feet thick carrying a 
fauna of' Upper Ordovician age, roug-hly corresponding to part 
of the Lormine of New York. At the top of Butler Mountain 
loose slabs of the same kind of rork containing the same Upper 
Ordovician fauna occur immediately above the Chickamauga. 

'ViLli the exception of the occurrences just described there 
are not known ill this region any rocks of ages from Trenton to 
Medina., inclusive, of ~ew York, or of the ages of the Sevier 
shale and the Bays and Clinch sandstones of Tennessee. Thc 
aggregate maximum thickness of these formations i~ O\'er 3000 
feet, so that in the Birmingham region there is an unrecorded 
interval of time sufficicnt for the accumulation of more than 
3000 feet of rock in other l'cgions. 

These fragmentary sediments of Upper Ordovician age were 
probably deposited in embayments or lagoons on the eroded 
surface of the Chickamauga limestone after an intef\'al of 
emergence. Later the sea ngain withdrew and land conditions 
probHbly pl'evHilcd until the beginning of Clinton t.ime. 

SJUJRIAN PERiOD. 

The Clinton epoch was of the greatest iruportance to this 
region, for in that di::;tant age 'was lnid the foundation of 
Birmingham's industrial greatness. The dry-land conditions 
just described gave way to a period of submergence along 
Birmingham Valley and westward to an unknown distance. 
On the east land probflbly stood between t.he Cahaba and 
Coosa eoal fields, for the Clinton formation, which extends to 
the fault bounding the Ca.haba field on the east, docs not 
appt:'..ar in the section on the west side of the Coosa trough, the 
Devonian there lying upon the Chickamauga.. 

The time of denudation intel'Yening betweeu t.he Chicka­
mauga and Clinton epochs prohahly brought about conditions 
favoring the accumulation of the iron ore, which is the distinc­
tive feature of the Clinton. Throughout most of that time not 
only the area now occupied by the Clinton jn this region but 
probably also the area east of the Appalachian trough was dry 
land. That this land Illass had been subject to long-continued 
erosion and deep denudation is proved by the enormous 
quantity of sediment that was probably derivf'd from it to 
form the great mass of clastic rocks which in the northern 
Appa.lachian region intervene between the beds equiyalent to 
the Chickamauga and the base of t.he Clinton. As stated 
above, these rocks aggregate over 3000 feet in thickness. 
As a result of this lo~g-continued erosion the eastern land 
probably was reduced to a peneplain and deeply covered with 
decayed rock and a highly oxidized residuum from previons 
erosion. It is probable that a considerable concentration of 
iron as ferric oxide had taken place, as appears to be usual in 
regions long subject to slO\\' erosion. From this lowland on 
the east gentle streams carried into thc Clint.on sea the muds 
forming the slIB les of the Clinton and at times the sand and 
fine quartz pebbles of the sandstones. The water at the same 
time C'llrricd much iron in solution, probably as sulphate or 
carbonate, which as ferric oxide so lnrgely impregnates the 
Clinton rock8 at dlC present time. 

Thc precise manner in which the richer deposits of iron con­
stituting the workable ore beds were accumulated is a debated 
matter. There are two views-that the iron was dcpositcd at 
the same time as the beds in which it now oeems and that. 
it was introduced into those beds subsequent to their deposi­
tion. The first Illay be called the origimd-deposition theory, 
the second the replacement theory. 

The rieher ore bodies arc highly calcareous and the impres­
sions of the fossil brachiopods, bryozoans, etc., from which t.he 
carbonate was derived are abundant in llllH'll of t.he ore. 
According to the original-deposition theory, iron was precipi­
t.ated by the lime carbonate from solution. The iron in the 
shale and nonfossiliferous sandstones was probably precipi­
tated by the agency of evaporation 01' chemical reactions other 
than that with lime ctlrbonate. 

The richer and thicker ore deposits, such as the Big seam of' 
Red :J.lonnt.a1J1, wt:'re probably accumulated in more or less 
sheltered embayments or lagoolls, ii'om which for the time 
clastic sediment, mud, etc., were more 01' less completely 
excluded. At the same t.ime lime-secreting organisms flour­
ished and their shells, skeletons, etc., aeeumulated in the 
shallow water and perhaps along the flat beaches, where they 
were to some extent broken up by waves. Gradually these 
remains formed a layer of shells similar to the coquina of the 
present. Florida beaches. In the interstices of this mass of 
eomminutcd shells and on their surfaces iron was precipitated. 
:Much iron was also, by alternate '",ettin~ and drying, precipi­
tated around sand grains or other nuclei to form the oolitic or 
flaxseed ore, just as calcareous oolites form on coral beaches at 
the present day. Subsequently there was doubtless much 
interchange of iron and lime, so that the organic remains were 
replaced by iron and the lime segregated by itself, yielding as 
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a final product t.he limy or hard ore as it is found at t.he 
present time. 

The wlvocates of the rcplHcement theory would probably 
grant that limestone beds ·were accumulated in sheltered situa­
tions, as described aboye. According to that theory, however, 
the iron was dissolved by pCl'colating- meteoric waters from the 
superjacent rocks and earricd down to the limestone beds. 
TheRe ,yere then partly dissolved and remoVlcd by the water 
and iron deposited in place of the lime carbonat.e. 

Among the reasons advanced in support of the l'epia('elllent 
theory are the following: Deposits of iron are known to he 
made by replacement of limestolleB; the decrem;e in the metal­
lic content of' t.he ore wit.h increase in dept.h 'was conRidered to 
show that replacement of limeRtone had not been so complete 
at the greater depths because the circulation of water lmd been 
less free; the original-deposition theory in vol ves very rapid 
cleposition of iron to form the richer orc beds. Against the 
replacement theory it is urged that the enrichment of the super­
ficial ore has been due to the ICHchil1g out of the lime carbonate 
in the zone of weathering, v"jth proportional increase of thc 
illsolu ble parL<l, ille1uding thc iron oxide, and that the hard or 
limy ore does not deerease materially in metallic content below 
the lowcr limit of weathering; that ,good ore beds occur imme­
diately beneath limestone beds. and it does not seem probahle 
that a solution of iron would be carried t.hrough one limestone 
to be deposited in anot.her just below it; that partieles of iron 
oxide are found inclosed by lime, showing the deposition of' 
lime carbonate subsequently to tha.t of iron oxide; and that. 
there are all gradations from t,he richer limy ores to ferruginous 
sandstones. It is generally agreed tlUlt the iron in the sand­
stones is an original deposit, and a probably correct inference 
is that it 'W<ll:! also an original depo8it in the contiguous lime­
stone layers. 

A circumstance favoring replacement Hot usually considered 
may be mentioned. During t.he later part of t]le Silurian 
period and most of the Devonian period the Clinton formation 
in Alahaltla WHS probably under only a thin cover of overlying 
rocks and circulating meteoric water would haw had free access 
to the beds of that formation, so that there ,vas ample time and 
opportunity for replacement to haye occurren hefore the Clinton 
was buried under later deposits. 

Tn Alabama there are no rocks corresponding in age to the 
Salina formation and Manlius limestone of the late Silurian and 
the Heldel'berg of the early Devonian, which in New York and 
Pennsylvania intervene behveen the Clinton and the Oriskany 
sanustone. In central Penns.vlmnia thcsE' rocks are over 1;500 
feet thick. No record of this time is preserved in Alahama 
nor in the most southern parts of the Appalachian region, so 
that what took place there during those periods is purely t~on­
jectural. It can only be said that neither uplift nor erosion 
could have been very great, for if it had been the Clinton for­
mation would have been swept away. 

DEVONIAX PERIOD. 

The Frog lHountain sandstone is undoubtedly of OriskallY 
age. The Oriskany cpoeh was one of widespread tranRgression 
of the sea in the northern part of tIle Appalachian province. 
The water reached the Birmingham region, but that it probahly 
invaded only the low places of tlle Clinton surface, forming 
emhaymcnts and lagoons, is indicated by the patehy eharacter 
of the Frog Mountain sandstone. In many plaees only the 
Chattanooga shale lies between the Clinton and Fort Payne. 
Along the east side of the Coosa trough, howeyer, the Frog 
Mountain sandstone is continuous, indie~ting complete sub­
mergence. 

The Frog Mountain is generally a ('oarse quartz sandstone 
and is very coarse and thick in the type locality near Rome, 
Ga. It indicates an uplift of the region \vhence it was derived, 
with a revival of the drainage, so that the streams could trans­
port eoat'ser Illaterial than before. The land was that alre~ldy 
des(~l'ibed as lying along the Atlantic coast east of the Appa­
lachian Gulf. 

In parts of the Birmingham qnadl"dngle the Chattanooga 
shale is no more than a foot thick and is the sole representative 
of the laie Silurian and Devonian rocks, which in central Penn­
sylvania aggregate 8500 feet. In other words, in Pennsylvania 
tbe Clinton and Pocono arc separated by at least 8500 fL'et of 
rocks, but in the Eirmingham district the Clinton is separHt,ed 
from the Fort Payne, whieh is broadly equiYfllent to thc Pocono, 
by only 1 to 20 feet of Chattanooga shale. To all appearances 
the thickness of the shalc dccreases uniformly from 20 feet at 
Blount Springs t.o 1 foot at Birmingham. So far as exposures 
in this region show, the bedding of the shale is parallel with 
the underlying Clinton and the overlying Fort. Pa.yne, and 
without. a knowledge of other sections one might neyer suspect 
that deposition wliS not, continuous from Clinton to Fort llayne 
time, 

The distribution of the Chattanooga shale shows that during 
a part of the DeyonlHll period water covered tllis region and 
fine carbonaceous sediment was depo1:lited. The position of the 
shore lines and the sour('e of the sediment arc unknowll, though 
it is a plausible supposition that the old lawl to the southeast, 
again \vorn down to a pencplain, supplied the fine IUud which 
may have been transported far through low swampy areas, sup­
porting vegetation from which was deri ved the carbonaceous 
matter that gives to the shale its black eolo!'. 

The Birmingham regioll apparcntly remained practically at 
sea level before and :1fter the deposition of' the black shale, 
neither receiving deposits nor losing material hy prosion. It 
seems improbable that there eould have been much Cl'Osion after 
the deposition of the Chattanooga, else it would be much less 
uniformly distributed than at present. 

CARBONIFEROUS PERIOD. 

At the close of' Devonian time there was another widespre,ad 
transgre8sion of the epicontinental sea Imd the whole intt:'rior 
of the Unit.ed Stat.es was submerged. The old cHstern land 
mass seems to have persisted and to hayc heel] ('onneeied 
through New England alld northeastern New York with the 
CanadillTl land tIla~s north of the Great LakeR. The Alabama 
region appears to have been covered by the adnmcillf! wab~r i1t 
a somewhat later date than the central Mississippi ,ralle,Y, for 
the Kinderhook of th~ latter rpgion, forming the basal Missis­
sippian, is apparently hlckinp: in the vicinity of Birmingham. 

The Fort Payne chert HppeHrs to t~olTesp()nd to the Burling­
ton and Keoknk limest.ones of the Mississippi 'laUey Hnd shows 
the complete submergence of the region at that time. Clear 
seas prevailcd, for the rocks are mainly chert and limestone, 
and very little clastic material was being recei ved. The soun~e 
of t.he silica in the chert is unknown. It may have been either 
clastic silica or organic siliea from silica-secreting organisms 
mixed with the calcareous matter. It probably was originally 
di~scminat.ed and subsequently it segregated and underwent a 
change to erystalline quartz in t.he prorrsi'l. The nearly pure 
chert on the outcrop is perhaps due to leaching of the calca­
reous contents of the rock, for specimens brought up from con­
siderable depth in deep bOl'iu,!.,"S show the silica in noduh.'s and 
irregular plates and stringers in limestone. 

The Ihngor epoch includes the time of the deposition of the 
Bangor limeRtone and the lower three-fourths of t,he Floyd 
shale. During t.his epoch submergence of the region con­
tinued, but the conditions which perrnit.tP(l the deposition of 
sediment like the :Fort Payne far to the southeast of Birming­
ham changed, and the muddy sediment of the Floyd shale 
extended northwestward, so t.hat by the middle of the epoch 
clastic sediment predominHted as far north,Yest HS a line 
roughly drawn t.hrough Trussville atHI Rayret.on Chip. N orth­
west. of this line clear wa.tpr prevailed and limestone deposition 
was uninterrupted. For a time, howcyer, coarse quartz sand 
was washed in and spread widely over the calcareous sediment 
to form the Hartselle sandstone member. The Floyd, the 
Hartselle, and t.he mud making the partings and occasional 
layers of clay in the Bangor limcstone were all derived from 
the southeastern land mass. The Floyd is supposed to be a 
near-Rhore deposit laid down at the same time that the calca­
reous sediment of the Bangor lime~tone was accumulating in 
t.he clear water farther from the shore. 

The conditions in this region dming the Bangor epoch were 
particularly favorable to animal life and innumerable individ­
uals of a great variety of forms 11 vea in the Wa.tCI'H of both the 
Bangor and the Floyd areas. 

PIC'il'ON(lTo.X EPOCH 

The Penning;ton epoch includes merely the time during 
whieh the Floyd type of sediment spread over t.he western 
region in which the Bangor limestone had formerly been 
deposited. After the Bangor limestone deposition ceased in 
this region only clastic deposits were laid down. 

The coarse sandstones and sandy shales of the Park wood 
format.ion indicate a great increase of erosional aetiyity, pos­
sibly due to climatic changes with increased precipitation, or 
to an elcyation of the land ",henee the sediments were deTIyed. 
At the same time there must have occurred a cornparatiyely 
rapid sinking of the sea bottom to permit the accumulation of 
so great a thickness of comparat.ively shallow-water TockE'. 
Conditions were unfa ,"orable to life and the sea bottom was 
generally destitute of living beiu)!;s. At widely separated t.imes 
SOUle brachiopods and pelecypods lived in places, but they 
·were few in species and the indivitluals were few and Rmall. 

Eitltef during 01' aftcr thc Pllrkwood epoch there must have 
been strong warping of' the eart.h's Cl'Ust in this region. This 
conclusion is based on the distribution of the Park wood a.nd 



the stratigraphic relations of the su{'ceeding Pennsylvanian 
rockR. Two alteruati\'e hypotheses may be entertailled. The 
Pllrkwood may haye been deposited over the 'Varrior Basin 
ill continuity with the area east of ShadE's Valley, and after­
ward the 'Vanior arf'a Blay haye been uplifted and eroded 
before the deposition of the coal ll1eflSIlrf'S (Pottsville fC)fflla­
tion). Another hypothesis is that the wflrping hegan early ill 
Parbvood time, the 'Yarrior areft rising above the sea, so that 
no sediments were deposited in it, and the area east of ShadE's 
Valley snhsidin~ with continuous deposition. It is eertflin 
that the Pennin~ton was (leposited horizontally over the entire 
art'a, for it CHn be rcco,£!nized between the Bangor and the cOHI 
measures of the 'Yarrior fielrl and at the basc of the Ptukwood in 
Blount Mountain lind on the west side of the Cahaba coal field. 

The trough alon~ the Cahaha-Coosa axis that began to form 
perhaps in Parkw()od time continued Rnd mRy have deepened 
throughout PottsYille time. _.\ deep and comparatively llanow 
depresRion extended along the western mar~in of the old land 
maRS from eaRtel'll Penllsylvania to Alabama, and in it were 
depositc'd the earliest coal-bearing Tocks-thc rocks of the 
:mthracite field ill PennsyhulIia, of the Kew Ri\'er and Poca­
hontas field~ ill 1,Vef't Virp;inia, of the Cumberland field in 
Tennessee, and of the Alahama coal Helds. The coarse sedi­
ments, indllding- in placps p:reat quantities of large quartz, 
quart.zite. and chert pebbles, indieate an el\:'vate(l lund to the 
past, with consequent steep slopes, affording CUlTmtR strong 
enough to bear the coarse f'e(lilllent to the seH. Possibly the 
elimute WHS humid and precipitation (~opious, affording abun­
dant water and strong currents, hy whieh the transportation of 
the coarse sedirmmts was eaRily effected. 

The distinguishing feature ~f the Pottsville is its eoaL This 
makes it wplfil to the Clinton in economie importancp to the 
Birmingham district. Coal conf1.ists of the metamorphosed 
remain::; of plants. The abundant ve,g-etution of the Pottsville 
indicates fl humid climate. 

Coal beds haye beE'll formed for the mORt part by the accll­
Illulation of n'getal matter on the spot ,vhere it grew, in a mt>n­
ner f1.imilar to the aceumulation of peat. Thc n~g-('tal matter 
\vas derived frotH plants growiuf!: in marshes or Oll the low 
Rhon:'::; bordering marshes. The stems and kawH of plants, 
including trt't's of large diameter and great height, falling to 
the grolln(l, w(~re more or less complcif'ly co\'ered by water and 
prf'served from dCl'ay. After thc::;e \,cre at:t:umulated in thick 
rind pORsibly yery extf'llsive deposit::; thpy ,yere slightly sub­
mel'ged lwd a deposit of sand and mud was sprC'ad over the 
area. In time the bottom was huilt up to the water level, 
JTtnl'sh (,onditions were restored, and another coal bed accumu­
lated. 

Many repetitions of this pl'oeess occurred in this region during 
Pott.wille time. That the Birmingham area lay near sea level 
throughout the epoch is attested by the occnr;'ence of marine 
fossih:; at a number of horizons from top to hottom of the eoal 
measureR in the W"'-arri01' field. These fossils afford cO!lclusive 
evidence of the recurrent inyasion of the area Lv sea water. 
The plants that formed the coal could not live i~ salt water, 
however, so the area must have been above sea level most of 
the time. t;+il1, it could never have been much above, for if it 
had been the pre\'iously formed ('oal beds would have been ent 
up by stream channels or largely erodcd away. MoreoYel', any 
considf'rable uplift above sea lewl would have invoheLI a eor­
re:-.pondingly greHt downward movement to permit the frequent 
iueursions of the sea with its marine organisms, and it is not 
likely that sllch extreme movements took pluec. The faets can 
probably be all explainf'd hy assuming constant but intermittent 
subsidence. A coal bed was formed and then suu8idence ensued, 
with advance of the sea and marine life, gradual silting up to 
wIlter le\-el, the accumulation of another coal bed, a second sub­
sidence, etc. Temporary submergence occurred at times durin~ 
the accumulation of the coal beds and fine mud was vmslted 
UpO!l the vegetal matter, forming the partings of clay or shale 
in the coal beds. 

The great thickness of thc Pottsville in the Cahaba field 
show;::; very rnpid deposition of se(liment, 6000 or 7000 feet 
a('cnmulating in that area, while only half as much, or even 
less, was laid down in the Warrior field. The greater thick­
nesfo' and coarsencss of the rocks of the ::;outhel'll part of the 
Cahflha field and the still greater thickness of the coal meflsurBS 
of the Coosa field farther southeast suggest that. the source of 
the Alabama Pottsville lay in that direction. 

No consolidated rocks younger than the Pottsville remain in 
this region, and it is probable that it has bceH ury land during 
most of post-Pottsville timc. It is known fl'om the rocks of 
the Penn':lylvflnia-Ohio-West Virginia region and the Missis­
sippi Valley that subsidew'e l-Ind submergence, with the 
deposition of sediment, ('ontinued in the northern purt of the 
Appalachian province unt.il the end of Permian tillle. The 
absence of roekR of later agc than Permian shows that in post­
Carboniferous time uplift has prcyailed in the Appalachian 
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proyince in~tefld of OIubsidellee and the region has been dry land 
undergoing ero:oJion. In connection with the general uplift of 
the reg'ion along the A ppalacbiall Valley there was extreme 
folding and faulting of the originally flat rocks. TheRe movc­
ments ,vere subsequent to the Pf'rrnilltl epoch, for Permian 
rocks were involYed. In this period of folding and faulting 
were produced the varicd inclinations of the st.rata and the 
great thrusts or fhults, sneh as hound the 'Varriol' and Cahaba 
eoal fields on the east and the Blount Mountain ficld on the west. 
Tlwsp drforming; movements l'e81llted from lateral pressure 
in the crust, probably ('ansed by shrinkage of the interior of 
the earth in eooling. The roeks yieldcd to the presRure and 
were folded and faulted along a helt extending frotH Alabama 
to Cflllada, and it is believed tllat there was a general crustal 
movement from southeast to northwest extending to consider­
ahle depth. Along such a fBult as that bounding the 'Vanior 
field the total th1'ust may have been several mileR, so that the 
rocks of the WCE't side of the Cahaha field are that. much ncarf'r 
the W~ arrior field than at. the time of their deposition. 

crMBERf,AND (Ultl'TI>CROUS) rENI<:PL~TN. 

Adjllstment of the earth's cmst in the Appalachian province 
Hn(l of the forces tending to deformation ,vas finally accom­
plished, and a long t.ime ensHed in whieh the ('rust moved 
neitber up nor down. Erosion of the stationary surfaee con­
tinued al:! it had been going on in the past, the effect being to 
lower the generalle\'el and reduce the illf'qualitieH of the sllrface 
of nearl.\T the ,vhole Appalachian province. The ('oal Hlf'lll:!urrs 
Bud lower roeks were worn away from thc erests of the anti­
clines, leaving the detached coal fields of the present time. 
l\lneh of the suduce was ultimately worn down nearly to a 
plain probably neal' the level of the sea. This \vas the Cum­
berland peneplain, described on page 1. Slight subsidence 
after the surfil.('e was worn down verv low cansed the sea to 
creep landward over the p("neplain, upon which sediment was 
deposit,ed. Tn this region were laid down the clay and ~and 
whieh now eonstitute the TuscalooRa fOl'mation, of lJ pper Cre­
taceous age. There is none of thc Tuscaloosa formation ill this 
quadrangle now, out its norlheast margin is only 25 mile)'; down 
t.he valley southwest of Birmingham, in the vicinity of Tanne­
hill, and it may haye once extended into the llirlIlin,g1uun quad­
rang]e and ha\"e heen remo\etl by erosion. The Tnsealoosa of 
course lay utltonformabl,v UpOll the rocks forming' the sllrtilCe 
of the penepIHin. 

Attention IllHy well he direded here to the strongly meander­
ing character of Warrior flnd Cahaba riverR. It 18 possible that 
their courses wel'e establishe(1 on the Cumberland peneplain, 
for the tendeu('y of strrmWl to (leyelop UleulHlers 011 flut lands 
with wry low gTu(lipnt is well knowll. 

It is shown hy the above account that the uplift, foldin)o!;, 
fhulting, and erosion of this region down to the formation of 
the Cumberland peneplain took place between the end of the 
Permiall epoch and thc middle of thc Cretaceous period. 
These are thc only two geologic dates in the post-Pottsville 
history of the region that it is possiblp to determine with any 
eertainty. 

SllhsPfjuenL to the formation of the Cumberland peneplain 
therE' was a regional uplift, {'arrying the surface of the pene­
plnin to more than 1000 feet above the sea in thc Cumherland 
Plateau region, Then there was :H1other period of repose, in 
which t!:te Highland Uim peneplain (possibly of the SHme age 
as the Harrisburg peneplain of Pennsylvania) was ero<1ed. 
This plain is especially well de\'eloped wpst. of the mal'~in of 
the Cumherland Platefl1l, where it now stands 1000 feet ahove 
the sea. 'fht' uplift was of the natnre of a tilt, the Cumber­
land region being elevated much and the Birmingham region 
but little, or possibly not at all, whence it resulted that the 
Highland Rim and Cumberland peneplains converge south­
ward and in the Birmingham region are not separately dis­
tinguishable. The date of the Highland Rim peneplain is 
supposed to be early Tertiary, thongh there is but little ground 
on which to base a judgment as to its age. 

The period of repose during which t.he Highland Him 
peneplain was developed was apparently suceceded by another 
uplift and halt, followed by erosion along streams nearly Lo 

base-level and the formation of the Coosa peneplain, deseribed 
on page 1. 

'l'ERTIARY l'EHIOD. 

In tlie lHtest part of the Tertiary (Pliocene) or perhaps in 
thc earliest part of the Quaternary ppriod grawl and loam of 
the Lafayette formation were spread over all the eoastal plains 
of the Gulf and the Atlantic. Thc source and the manner of 
transportation and distribuLion of the LafayC'tte, as well as its 
age, are mooted questions. There is so little, if any, undis­
turbed Lafayette remaining in the l~irmingham qnadrangle 
that these questions will not be discussed here. 

qt'ATERKARY P'Cl~lO]). 

After the deposi.tion of the Lafayette, and probahly in the 
Pleistocene epoch, grawls were deposited along the streams 
\\ hen their channels were higher than the prf'sent water level; 
these !lOW form the higher terraee gra\·els. 8light uplift with 
rejuYenation of the streams, probably in the Hecent epoch, 
('ausl'd the erosion of the deep-stream gorges of the present 
timC'. In thus intrenching themselvl'S the streams maintained 
the meandering {'Oluses previously established, possibly on the 
Cretaceous penepluin. Thus are also explained thc courses of 
the streams throngh the ridges described on page 2. It is 
probable that the mantle of Lafayette that once coyered the 
quadrangle has been mostly washed away, leaving if any only 
scattered patches. Also in Recent time the lower telTflCe gravels 
:llong 'Vanior River flnd somc of the larger creeks have been 
deposited, the muterial haYing been derived from the Lafayette 
deposits. MOl'e recently was laid down the a11u ",ium of the exist­
ing flood phlins, which is still being deposited at each overflow. 

ECONmlIC GEOLOGY. 

General sta[enwnt.-The mineral resources of the Binning­
ham quadrangle ('onsist of coal, iron, dolomite and limestone, 
shule and day, road metal, ehert, building stone, sand, lime 
and ('ement, soil, and water. The most important of these 
l'('source::; are coal, iron, and dolomite, for these are the raw 
materials of iron making, the principal mineral industry of the 
region. A factor of prime importance in the profitable ('on­
duct of the iron-making industry is the proximity of the 
deposits of coking coal, iron ore, and dolomite or limestonc to 
each othcl'. Red )Iouutain forms the western edge of the ore­
hearing arca; Sand :Mountain, 5 milas distant, constitutes the 
ellstern ed~e of the \Yarrior coal field; and in the yalley 
hetween is the dolomitp. The ra \v material;::; Hre therefore 
cheaply assemb1c(] for iron smelting. 

COAL. 

The areUA of the Alflhama coal measures (Pottsville for­
mation) are naturally groupcd in four different fields-the 
"\Varrior, Plateau, Cahaba, and Coosa fields. 'rhis quadrangle 
incllldes parts of till these fields, the part included 1n the 
'Varrior field being by far the most imporcmt, SilH'e the east­
ern part of that field contains the be~t ('okin?; coal of the 
Birminghulll dif'ttl'ict. In the portion of the \Varrior field 
lying in the quadrangle there are two coal arcas-that ill the 
vicinity of ArkHdelphia, namcd the Bremen district, and that 
of the Coalbur~ syncline, called the Pratt DHsin. These areas, 
though separat~ in this quadrangle, are united a short dil:ltance 
to the soutln\'est. The \Varrior Hnd Plateau fields are con­
tinuous along the Conlburg syncline, Hnd the boundary 
bmween them is arbitrarily fixed hcre at a line cTOssing the 
svnclinc wherc it is nmrowest, say on a line passing from 
Chepultcpf'(' through Tid\vell to T~mllin Ford. The areas of 
the l{o'3a and Berry j\Iountain coals, whi('h arE' worked in the 
region, lie to the northeast of this lilw. 

In this quadrangle, as in the Alabama coal fields ?;enerally, 
the coal is of the high-grade bituminous \'ariety, all of iL heing 
excellent for steam and domestic purposes and mueh of it for 
coke and gas making. The coal along the east side of the 
Warrior field is regarded HS the best coking coal in the State. 
As shown by the analyses of 23 samples of these eoals col­
lected in the standard manner and analyzed as they came from 
the mine (see tahle on p. 20), they range in eomposition from 
1.61) to 3.40 per cent moisture, 25.47 to 30.81 per cent volatile 
matter, 54.08 t.o 6;'),29 per ccnt fixed carbon, 2.77 to ];5.64 
per cent ash, Hnd 0.i)7 to 4.24 pcr ('eut sulphur, the average 
composition bf'ing approximately 2.4 per epnt moistul'f', 28.4 
pel' cent yolatile matter, 5!J pel' rent fixed carbon, 10.2 per 
cent ash, and 1.74 per cent sulphur, 

COAL15 OF THE WARRIOR FIT.LD. 

The roals of the 'Varrior field have heen fully described 
and mappcd by McCalley," and the writer expresses here his 
indebtedness to this report for milch information. In t.hi~ 
quadrangle the workable coal lwds of t.he 'Varrio1' field, from 
below upward, are the Blaek Creek, Jefferson, Jagger, Blue 
Creek, Mary Lee, }l"ew('astle, Nickel Plate, and Pratt eoals. 
The Gillespie, Curry, American, and Cobb coals are of little 
imporlanee and, RO far llS t1p writer could determillC from 
actuul ohsenution, hardly dcsel'\'e to rank as workahle. 

The coals of t.he 'Ym:rior field are more or less distinctly 
separated into groups, which were recognized and named by 
MeCalley as fonows: The Black Creek eoal group, inel\1djn~ 
the Bla;k Creek, J efferson, amI Lick Creek coals; the Mary 
Lee coal group, including tIll" .Jagger, Blue Creek, Miny Lee, 
and }Tewcastle coals; the Pratt coal group, indu(ling the 
Gillespie, Curry, American, Nickel Plate, and Pratt coals; and 
the Cobb eoal group, including the Cobb upper and lower 
eoals. The following deseription begins ·with lowest workable 
coal and proeeeds upward. 

Henry, Report on the Wauior coal lJa~in, Alabama Geol. 
Hurvey, 



Goals 'helow the Black Oreek 'hed.-There is no evidence to 
,how that a,ny of the coals below the Blaek Creek are workable 
on a commercial scale in the Warrior field. In favorable situ­
ations a little coal cq.n be obtained for local use from lower 
beds, as from the Rosa coal in Berry Mountain and Dry Crook 
Mountain, but the coals are not sufficiently important to merit 
detailed description. 

Black Oreek coal.-The Black Creek coal i, probably work­
a,ble over a larger area than any other coal in the Warrior field. 
It is known to be 2 feet or more thick along its entire outcrop 
from Black Creek station, on the Louisville and Nashville Rail­
road, south of Newcastle, to Lehigh, at the northern extremity 
of the outcrop, and thence to the vicinity of Littleton, where 
the outcrop crosses the quadrangle boundary. South of Black 
Creek station to Pratt City there is uncertainty in distinguish­
ing the Black Creek from the Jefferson bed. South of Pratt 
City the outcrop is apparently faulted out. The Black Creek 
is also workable in the Bremen district. 

The coal bed is generally about 2 feet thick and consists of 
clean coal without partings. In apparently small areas it is 
less than 2 feet thick and in others it has partings and is 
thicker. Its character under the Pratt Basin is unknown, but 
it may fairly be assumed to run 2 feet thick on the average. 
If this assumption should prove true, the Black Creek bed 
contains more coal than any other in the quad.rangle except the 
Mary Lee. The quality of the Black Creek coal is of the very 
best. 

FIGURE 9.-BectiOWl of the Black Ol'eek coal. 
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1. One mile north of Creel. 4. Onelllil6northot8ayre. 
a Two mllea northwestot ArkadelphJ&. 5. Coa.1dal6. 
S. ThreemUeseastofBn!mllIl. 6. Pratt City. 

S6al6:11uch=l\teet. 

A few selected sections which illustrate the make-up of the 
bed in the Bremen district are shown in figure 9 (Nos. 1 to 3) 
and others are given below. 

(a) Section of Black Creek coal bed in the Sw. i sec. 28, T. 18 8., B. 4 W., 
2 miles southeast of Arkadelphia. 

Shale 
Coal 
Olay, 

Ft, 
S 

(b) 8ecUon Of Blaek Creek (;Qai bed on the east side oj'sec. 10, T. 18 S., 
R. 4 w., 1i miles northeallt of ..:1rkadelphia. 

Shale. ....., 
....••• : •••• : ...•••••••.•••...•••• : ••••••• ::::.:. 2 

(c) Section of Black Creek coal bed in the SW. i sec. 24, T. 12 S., R. 4- W., 
8 miles southealit of Bremen. .... 

Sandstone, massive __ 50 
Coal _________ ...... __ _ __________________________ _ 
Cla.y ____ .. _____________________ . ___ ._. ___ . ___ . ___ _ 
Sandstone 

(d) Election of Black Creek coal bed in ihe NE. i sec. 26, T. 12 8., R. 4, W:, 
.2 miles southeabt of HI·emen. ..... 

Sandstone __ 
Coal 

_ ____________ ._ .. _ ... __ .. __ . 8 
__________________ ._ .. _ .... _ ..... ___ ..... 2 4i 

Clay 

(e) 8ection of Black C"eek coat bed in the BE. i see. 15, T. 12 B., R. 4, W., 
2 mites east of Bremen. 

Sandstone __ 
Shale. _____________ ._ .. _ ... _. __ 

Coal 
Bone 
Coal 
Shal, 
Coal (amount seen) ___________ " .... __ 

Total coal bed __ _ 

Ft. in. 
10 
1 

2j 
3 

, at 

111 the vicinity of' Creel the Black Creek bed is the only one 
of importance, though the Jefferson may be locally workable in 
the isolated areas on the hilltops. The coal of the Bremen dis­
trict is near the hilltops, the largest body being on Arkadelphia 
Mountain. It is well protected by a bed of sandstone, in places 
about 100 feet t.hick, called the Bremen sandstone member, 
which commonly in this district makes the roof of the coal. 

Generally in the Bremen district the Black Creek coal is 2 
to 2* feet thick, without partings of consequence. At a few 
points it is only 12 to 18 inches thick (section c, above), but 
such thicknesses are exceptional and probably the coal is not so 
thin over any considerable areas. On the north end of Arka­
delphia Mountain the coal bed is more complex, as shown by 
sections e, above, and 3, figure 9. In section e it is not cer­
tain that the full thickness of the bottom bench of coal was 
exposed and measured. 

In the Pratt Basin the Black. Creek appeal'S to be workable 
for nearly the full length of its outcrop, though in places it 
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may be of less than workable thickness. Sections 4 to 6 in 
figure 9 and the sections given below exhibit its general con­
dition. 

(f) Beetion oj' Black Creek coaL bed in 1/6C. 28, T. 14 S., R. S w., west of Watts. 

'" '" Shale__ /)+ 
Coal _______________________________________ .... _ ... __ . 2 
Bhale. 

(g) Section 0/ Black C1'eek coal bed at LtJhigh No.2 mine, Lehigh, 

Shale. __ .. __ _ 
Cool. ____ . 
Fireclay __ 

Fe,., 
• 

(h) Section of Black Creek coaL bed at B1'adford 1vo. 1 mine, Bradford. 

Ft. in. 
Shale ______ ... ___ .... __ _ _________ 2 
Ooal. __ . 2 

(i) 8ection of Black Creek coal bed in the BW. i sec. 17, T. 16 S., .R. 2 W., at 
oZd NewcastZe slope, Newcastle. <1 

Shale 
CO&! 
Bla.ck.shale __ 
Ooal _____ . ___ ._._ ....... _ .. _ .. _ .. _ .. _ .. ___ . __ 
Black shale ____________________________ . __ . __ ._ .. 
Coal _________________ _ 
Shale _____________________________________ ..... __ ._ 

• 
t 

11 

t • 
Total coal bed_ ... ___ ._ ... ___ _ _._______ 4, 1t 

(j) Section of Black Creek coal bed in sec. 11, T. 17 S., R. B W., 1 mile north 
0/ North Birmingham. 

Shale. 
Coal __ 
Clay __ 
Coal __ 
Olay_ .. _ ..... __ ._ 
Coal ____________________________________________ .. __ . 
Clay._____ _ ____________________________ _ 

Total coal 'bed ______ .. __ .. _ .... __ . __ .... _ .. __ . :a 

'" 11 
it 

• 
1 

Along the western outCtop the bed appears to hold a nearly 
uniform thickness of 2 feet, so far as could be judged from the 
rather meager data obtainable. All over the region around 
Watts and Warrior the Black Creek runs from 20 to 32 inches, 
in most places solid coal. The thickness in the Wolf Den mine 
at Warrior is reported to be 18 to 30 inches. At Coaldale the 
bed contains a parting 4 to 6 inches thick and varies consider­
ably within short distances but usually has at least 2 feet of 
solid coal. Between Coaldale and Lehigh the thickness is 2 to 
3 feet. On the east side of sec. 4, T, 14 S., R. 2 W., it is 40 
inches. South of Gurley Creek and along Self Creek the coal 
is shown by borings made by the Louisville and Nashville 
Railroad Compauy to be 30 to 38 inches thick and, so far as 
shown by the records, without partings. In the Indio shaft it 
is reported.2 feet 6 inches to 3 feet 4 inches thick, and in an 
old shaft near Morris it is 2 feet 6 inches thick underlain by 
3 feet of clay. Sections i and}, above, and 6, figure 9, show 
about all that is known of the coal from Turkey Creek to Pratt 
City. 

The roof of the Black Creek coal is usually good; it is 
sandstone in some places and shale in others. A heavy sand­
stone overlies the coal on Gurley Creek and is well exposed at 
Smith Mill, which is built upon it. Along the western out­
crop and along the eastern outcrop as. far south as Turkey 
Creek the dip is light, but farther south it is geuerally steep. 
Northwest of Pinson, in sec. 26, T. 15 S., R. 2 W., the rocks 
inclosing the coal are much disturbed and stand vertical over 
a small area, 8S shown by the structure contours on the 
economic geology map. From this point to Newcastle the 
rocks adjacent to the outcrop are more or less folded and 
warped. On the Louisville and Nashville Railroad 1 mile 
north of Newcastle the rocks are vertical for a short distance. 
It does not appear that this attitude extends over any consid­
erable area, though steep dips exist immediately east of the 
vertical rocks. The rocks appear to flatten out a few rods west 
of the vertical strip. The vertical rocks are commonly spoken 
of in the region 8S marking a fauIt, but it is equally probable 
that their position is due only to a sharp fold or pucker of 
local extent. As shown on the map, the outcrop of the Black 
Creek coal terminates just east of Pratt City in a fault, and 
it does not reappear between that point and the vicinity of 
Virginia, in the Brookwood quadrangle, 13 miles to the south­
west. The condition southwest of Pratt City is shown in the 
structure section through Wylam on the structure section 
sheet. 

Jefferson coal.-The Jefferson coal is much less generally 
workable than the Black Creek, It is workable along its 
outcrop ou Locust 'Fork, from the vicinity of Warrior to the 
point where it passes beneath the river in sec. 4, T. 15 S., 
R. 3 W., and it may be workable in the same region over a 
wider area, as indicated by the mapping of the outcrop with 
dash lines. It is of good thickness under Morris, as shown by 
an old shaft on the Moss property, and at Indio, but it does 
not appear to be of workable thickness on its outcrop north­
east of Warrior, in T.14 S., R. 2 W., nor from Bradford to 
Pratt City. In the township just named many observations 
show only 4 to 15 inches of coal. It is a reasonable assump­
tion that a workable body of the coal extends from its western 

"McCalley, Henry, Report on the Warrior coal basin, Alabama Geol 
Survey, 1900, p. 15. 

outcrop along the river southwest of Seloca to Indio, but the 
full extent of this workable area is not known. On the 
Southern Railway a short distance west of Littleton, in the 
Jasper quadrangle, a coal 2 feet 5 inches thick has been cut 
that appears to be in the position of the Jefferson, and a coal 
apparently of good thickness to the west of Sayre also may be 
the Jefferson bed. At an opening on this bed in the SW. !: 
sec. 20, T. 15 S., R. 4 W., the coal is reported to be 3 feet 
thick. 

The sections in figure 10 and the others given below illus­
trate the physical make-up of the bed. 

(a) Section of Jefferson coal bed in sec. St, T. 14 S., R. 3 W., at mouth oj 
Painter Creek. 

Shale .. __ .. __ ....... ___ ._ .. _. __ 
Ooal _____ .... __ .. __ ... __ .... _____ _ 

Clay. 

F"et. 
5 
1 

(b) Settion of Jefferson coal bed in sea. 28, '1'. 14 8., R. B W., 1i mile8 west 
o/Watts. 

Coal ________ . ___________ . _____ . ______________________ . 
Bone _____________________________________ ._. __ ... __ 
Coal ___________ . ___ . __ 

Total coal bed. ___ .... _ .. _____________ . __ .. _. __ . __ 

m, 
at 
it 

10 
t 

, '; 

(c) Section of Jefferson c(Jal bed at Beloca mille, Selota 
Ft. In. 

1 S 
2 

1 S 

(d) 8ection of Jeffer80n coal bed in shaft on M08s property, half a mile 
southeast of Morris. 

Sandstone __ 
Ooal __ 
Olay ___ _ 

(e) Seetion of JejJersOfl, coal bed at Smith MiU. 

Bhale __ 
Coal. ________ _ 
Cla.y .... _ .. __ ._. 
SandJItone. 

Ft. in. 

85 
4 3 , 

Ft. in. 

" 10 

The sections at Seloca and Kimberly show the Jefferson in 
its normal condition in the northwestern part of its workable 
area. Between Seloca and Warrior, however, the bed appar­
ently splits into two or in one place into three benches sepa­
rated by 10 to 20 feet of shale. It is not unlikely that the 
partings of clay and bone at Kimberly and Seloea thicken 
toward the north and separate the benches of the coal bed as 
they are in the vicinity of Warrior. The upper bench of the 

FIGURE 10.-8ectioDs of the Jefferson ooal. 
1. BlBCkCreek statiQU, LoulsvUle and Nashville RaIlroad. 
2. Indioahaft. 
8. Kimberly mine No.1. 
4. OnfImHellOuthwestofWal"l'lor. 
&'Plerce,newshaft,Warrior. 
G.Hoonedritt. 
In sootiona 4, 5, WId 6 the reIation of the JetfersoutotbeB1&ek Creek coal below;e ehown. 

Seal,,; Ilnch;:5feet. 

bed also becomes in part black band ore, and at its extreme 
northern outcrop at the old Hoene mines is said to approach 
within 2t feet of the Black Creek coal bed. These conditions 
and relations are shown in the sections 4 to 6, figure 10, and 
in the sections given below. 

r/) Section on road just abof)e west end of river bridge at Wa1'1'ior. 

Shale 
Je:fl'erson: 

Coal {~~~:: E::} ----------------------.. ---
Ft. ;D. 
4J) 

1 3 



Clay _________ _ 
Shale ______ _ 

CoaJ {~:~:~;, ::~E} ---- ---------- ------- -----
Clay ______ _ 
Shals __ _ 

Ft. In. , 
20 

1 7 

• 
25 

Concealed ______ ._. __ _ ____________________ 15 

Coal (Black Creek). 
10610 

(g) SeCtio1~ in the NE. t se,;. 18, T. 11 S., R. 3 W., in Wulf Den Hollow, JUBt 
ea.'ltof Wm-rior." 

Coal __ 
BlaDk band ______ _ 

Shale and "and~tone_ 
Coal with partings (Black Creek) __ 

(h) Stf:tion at (}oaldale shale pits. 

Shale _________ _ 

Jefferson; 
00&1 ______ _ 
Shale _______ _ 

Sanostons ____ . 
Shale _________________________________________________ _ 

Coal (Black Crook). 

.... m. 
1 • 
1 2 

" • 10 

89 • 
1I't. in. 
20 

80 
1 • 

• 20 

... . 
Llck Greek and Ream aoals.-No evidence has boon obtained 

by this Survey that the Lick Creek and Ream coals are of 
workable dimensions in this quadrangle. 

Jagger coal_-The Jagger coal is persistent hut of varying 
thickness in the Birmingham quadrangle. So far as could be 
learned, it is not workable on a commercial scale except pos­
sibly in small areas. It is closely associated with the Lick 
Creek sandstone member, being beneath the top bench of that 
member southwest of Whites and Trouble creeks and above 
the bottom bench northeast of Crooked Creek. It was noted 
under conglomerate along the Southern Railway just west of 
Littleton_ On Trouble Creek a bed supposed to be the Jagger 
underlies a. conglomerate aud is reported by a man who helped 
open it to be 24- to 3t feet thick. Two openings about half a 
mile apart were visited, but the coal could not be seen. On 
the south bluff of the river one-fourth mile west of the mouth 
of Whites Creek the coal is as shown in section 1. figure 11. 
From this point it thins eastward w Crooked Creek, as shown 
in sections (t and b, below, and section 2, figure 11, but pre­
serves its physical make-up of two benches of coal separated by 
a parting of bone and clay. 

f~~JI~1 
T", ... I4"," 

FIGURE 11.-SectionB of Jagger and Blue Creek eoa,ls 
Jagl'."ercool: 

1. River blulf just southwest or the mouth or Whites Crook. 
2. Crooked Creek just abovl! bridge of Morris i"OBd. 
lI. Near Klmberlymine No. I!, Kimberly. 

4. Two miles southwest of Kimberly. 
5 On Turkey Crook. half a mile lIOuth ....... st o:t 1Il0l'\'1s. 
6. On Log Branch of Turkpy Creek, lli miles southweat of ORlqi:rovl! Churoh. 

Scale: Ilnch=5teet. 

At Kimberly, at Seloca., and at the Turkey Creek bridge 
a mile or so northwest of Morris the coal is a thick, dirty bed, 
smore of a carbonaceous clay than a coal. Its chamcter is 

hown by the following section: 

Sections of Jagger coal bed at Kimberly No.2 mine. 

Ft. in. 
Claywithstreakl!!ofeoalupto4oinehesthick____ 2 fi 
Coal and emy alternating in 8-inch layers ________________ 2 1 
Clay ______________ ________________ _ 1 9 

Total coal bed ______________________________________ 4 6 

(See section 8, fig. 11.) 

In this region the relations of the Jagger, Blue Creek, Mary 
Lee, and Newcastle bed'i are about as shown in the following 
section along the road west of the Turkey Creek bridge, west of 
Morris, beginning at the bridg-e and going to the top of the hill: 

"McCalle-y, Henry, op. ctt., p. HI. 
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Section west of M"ol'1'is. 

FL 
ShaJe __ 00 
Coal (Newcastle). 
Shale ________________ _ 10 
Coal, Mary Lee. 
Sandstone (mostly) _________________________________ _ 80 
Coal, Blue Creek _ • 11 
Shale and sandstone- 80 
Coal, Jagger. 
Conglomerate, Lick Creek sandstone member (under 

bridge) _______________ _ 20+ 

'" 11 

The interval between the Jagger and Mary Lee is 120 feet. 
Northwest of Morris and Kimberly and along the northeastern 
outcrop of the Jagger southward to Log Branch it thins and 
becomes less dirty. It is doubtful whether the coal is workable 
on 8 commercial scale anywhere east of the mouth of Whites 
Creek in sec. 13, T. 15 S., R. 4 W. 

Very little is known of the Jagger coal along its eastern out­
crop south of Turkey Creek. In the cut of the Louisville and 
Nashville (North Alabama) Railroad. ju.t w",t of the Black 
Creek junction, is a coal bed regarded as the Jagger, which has 
the section shown in e, below. The bed here is overlain by 
almost 20 feet of shale, and the shale in turn by 30 feet of 
conglomeratic sandstone . 

The foregoing statements are illustrated by sections 1 w 3 in 
figure 11 and by the sections given below. 

(a) Section of Jagg(Jr coal bed- in the SW 1 Bec. 18, '1'. 13 S., R. 3 W:, near the 
head of White8 Creek. 

BanWitone. 
Shale 
COII.I _______ _ 
Bone and clay _. ____________ _ 
CoaJ.. ______________ _ 

Clay 
Coal _______ _ 

Total coal bed ___________________ _ 

F< . 

• • 
3i 
7 
1 
.+ 

1 lot 

(0) Section of Jagger coal bed in the NW. i sec. lS, T. Hi 8., R. B w., at the 
head of White8 Creek, . 

rno"'" 
q 

Shale. 
CoaJ __ 
Parting __ 
0001 

________________________ 3 
_________ .. ___________ I} 

IOj 

(f;l Ejection of Jagger coal bed. on wagon road in the NB. i sec. 34, T. 14 S., 
R.BW. 

CoaL __ 
Shale __ 

Total coal bed __ _ 

Ft. In. 

• 
1± 

(d) Section of Jagger coal bed in see. 15, T. 15 S., R 2 w., on I·oadjust east 
of 'l'urkpY Greek. 

Shale 
CoaL_ 

Ft, in. 
5 
16 

(e) Section of Jflggel' {~ coal bed. on Loui81Jille and Nashville Baill'Oad 
one·eighth mile west of Black 61'eek station. 

Ooal 
m. 
8 

6 
12 

Total 0011.1 bed ____ . _____________________ _ ______ 1 9 

Blue Creek coal.-So far as known the Blue Creek coal is of 
economic importance in this field only across the Coal burg 
trough along Turkey Creek and to the north of that stream. 
A stratum of sandstone lies close above the bpd over a large 
part of this region and in some places, as at Fedora, is in con­
tact with it. Generally the coal has a shale roof a few feet 
thick and a clay floor. The thickness and make-up of the bed 
vary, and it is generally rather dirty where thicmt. Sections 
4 to 6 in figure 11 and the sections given below illustrate its 
character. 

(a) Section of Blue Creek coa& bed in the SE. i Bee. 84. T. 14 S., R. 8 W. 

Ft. In. 
Shale __________ _____ _________________________ 4 
Coal________________ 2 8 
Shale. 

(b) SeeUon of Blue Greek coal bed on ead bank 01 Turkey Greek at Fedora. 

Sandstone. Ft. In 
Coal_ _________________ 1 4 
Parting_ ______________________ _ i 
Coal ________________________ li 
Clay, sandy__________________ ___________ _______ 2 
Coal__ _____________________________ 4 
Cl&y ______ _ 

Total coal bed ______________________________________ 2 

(c) Section 01 Blue Greek coa~ bed in the SB. i sec. 7, T. 158., R. 2 W., on 
-railroad. to Indio mine. 

Shale, Ft. ID. 
Coal_ 1 
Clay___ _____________________________ 7 
Shale, ca.rbona.eeous_ _____________________________ 8 
Clay _____________________ 8 
Coal__ ______________________________ 1 
Clay ________________________ t 
Coal ________________ ___________________ 11 
Clay__ _____________________________ 6 

Bone and clay in i-inch layers._ __________________ 4t-
Coal ________________________ lot-

Clay, sandy________________ 3± 

Tota.lcoal bed ______ . ___________________________ 4 lt 

(d) Section Of Blue Creek coal bed in the NW, lsec. 9, T. 15 S., R. 2 w: 
Shale. Ft. in. 
Coal _________________________________________________ 2 2 
Bone _____________ .______________________ 7 

Shale. 

(e) &ction of Blue Greek coal bed- in the E. l sec. 19, T. 16 8., R. 2 W., 
on the Louis1Jilie and NashtJille Railroad iUlJt eaNt of N~fD()astle No.4 
mine. 

Shale. 
Ooal 
Clay__ _ ___________________ _ 
Coal ____________________________ _ 

Shale __ 
Ooal 
Clay __ 

1I't. in. 

• • 

On the head of Trouble Oreek, in the NW. i sec. 24, T. 15 
S., R. 4 'V., the coal bed is represented by streaks of black 
band, bony coal. and carbonaceous shale, as in the following 
section: 

ISecUon of Rlue Creek ooal at head of Trouble Greek. 

Shale __ _ 
Black hand ._ 
Bonyooal _____________________ _ 
Shale, earbona.eeons ___ _ 
Shale _____ _ 

Total coal bed _____ _ 

4 
8t 

• t 

The occurrence of black band at the horizon of the Blue 
Creek has been noted by McCalley as common. Nowhere to 
the southwest of Trouble Creek is the coal known to be of 
value. The most western point at which minable coal regarded 
as the Blue Creek was observed is 1t miles west of Kimberly, 
in BeC. 34, T. 14 S., R. 3 W. The Bection of the bed at this 
point is shown in section a, above. Sections band c, above, 
and 4 to 6 in figure 12 show the character and variations of the 
bed along Turkey Creek to Log Branch. On the hills north 
of Morris llnd Indio are small blooms at many points that are 
apparently in the position of the Blue Creek bed, but no good 
measurements were obtainable, At Morris a thickness of 18 
inches is indicated, but along Turkey Creek to the south and 
west of Morris the bed is much thicker. At a locality on Log 
Branch half a mile north of the point at which section 6, 
figure 12, was measured, the coal has an abnormally thick 
development, as shown in the section below. 

Section of Blue Creek bed in the Nw. lsec. 27, T. 15 S., R. 2 W. 

'''''. 
Coal with parting8 __ ____ 5 
Shale ___________ _ • 
Coal with partings __ _ _________ 8 

11 

The coal and partings in this section vary 80 greatly in num­
ber and thicknesi within a few feet that no detailed measure­
ments were attempted. The proportion of shale and clay in 
the coal, however, is so great lIS to seriously impair the value 
of the coal. Moreover, the thickness shown by the section 
persists but a short distance along the outcrop. At another 
opening a few rods away the coal is only 4 to 5 feet thick, and 
a little farther north along the outcrop test pits showed no coal. 

On the high hill 1 mile southwest of Bradford, in the south­
ern part of Bee. 11, T. 15 S., R. 2 W., the Blue Creek bed out­
crops in the road and a thickness of 2 feet is indicated. 

The bed was not seen south of Log Branch north of the point 
at which section e, above, was measured, and it is probably 
worthless along most of its eastern outcrop. 

Mary Lee coal.-The Mary Lee coal, commonly also called 
the Big seam, is the most important coal bed in the quadrangle. 
In places it reaches a thickness of over 10 feet, including part­
ings, and it is persistent and probably workable over the entire 
region included within its outcrop, except possibly in a small 
area west of Pratt City and W y lam. 

,-
~ .... ,.- I···: If 5~N ~" 

..... 
1MaI3'S!<;," 

ThtaJ6-~' 

FIGURE 12.-Sections of Mary Lee coal. 

1. Bore hole in Sleepy Hollow, 1 mile Dorth of Graysville. 
I. Ssyreml .... , 1!6Cond lett hea.ding. Ssyre. 
8. Hal~a.milenortheutoflndio. 

1,-
m' 

TC>tatI!'3-

4. On Louleville and N .... bvUle Railroad, thrI! .... fonrths mne north of BlllCk Creek station. 
5, Sayretonmlue,lnmanw"ynearl!Iltry. 
6. Ha.ltamilenol·thealltotPrattCity. 

Boole: Ilnch=lltBBt. 

The Mary Lee is nearly everywhere a "dirty" bed-that is, 
it is composed of alternating layers of coal and bone, clay, and 
shale, as shown in the sections of figure 12. Where these layers 
are comparatively thick and few in number the coal can be 



separated from the dirt in mining. This is the condition of 
the bed at Littleton and Sayre, as shown in section 2, figure 12, 
and sections hand c, below. o.n the east side of the Coalburg 
trough the bed in places consists of a single bench of clean coal, 
as shown in sections k and l, below. In most of its extent, 
however, the intermixture of coal and dirt in the bed is so 
intimate that washing is necessary to make it fit for use. 

A study of the sections of figure 12 will show that the bed 
is thick from the bore hole at Murray to the vicinity of 
Trouble Creek, thinner and more bl'oken around the north 
end of its outcrop and along the east side to Newcastle, thicker 
from Newcastle to a point south of the Sayreton mine, where 
it begins to thin, and thinner thenee southward to the point 
where its outcrop is lost in the fault at Pratt City, as shown in 
section 6 of figure 12 and section n, below. 

(a) Seetion of Mary Lee coal bed (at Mlfeetin depth) in bore hole 
at MU1'1'a'll. 

'" In. Ooal__ ._________________________ ______________ 4 
Slate __ . _____________________________________ . ____________ 1 
Ooal ________________________ S 6 

Total coal bed __ , 6 

(b) Section of Mary Lee coal bed in Thomas mine, MUleton. 

Shale. Ft. iD. 
Ooal _________ . ____ . __________________________ . __ . _______ 1 10 
Black shaJe. ______________________ . __ . ____ ._____ 5 
OooL _______ ._ 1 7 
Bone _____ . _______________________________ .__ t 
Coal_______________ 5i 
Clay__ ... ______________ 7 
OoaL _______ ._ Iij-
Shale __ . _________ . ___ . _______ . ___________________ .. ____ lt 
OoaL __ ._____________________ 8i-
Shale ___ .____________________________ __________________ 4 
CoaL ________ .. _ bi-

Total coal bed ___________________________________ _ g 91 

«(.I) Section of Mary Lee coal bed in the S. i Bec. 22, '1'. 15 S., R. 4 W. 

Shale. l"t. 
Coal __________________________________________________ 1 2 
Clay __________________________________ .______ 1i 
Coal_______________ _ __________ _________ _ 8 
Clay_______________ B 
~_ ill 
Clay_________________ ___________________________________ t 
Ooal______________ _______ ______________________________ 9 

Total coal bed __ _ ________ 6 10 

(d) Section of Mary Lee coal bed in the center 0/ Bee, 18. T. 15 S., R. 4 w: 
Shale. 
CoaL __ 
Clay _____________ . ______________ _ 
Coal _____________ .. ______ _ 
Clay _______ _ 

Coal (amount aeen)_ 

Total coal bed __ 

"'. "'-
1 t 
• 

(e) Section of Mar'll Lee coal bed in the SE. t /lee. B, T. 15 S., R. 8 W., 
1i mi~8 northwe.st of Marria. 

Bhale(?). ill. 
Coal ____________________________ .__ 8 
Clay _______________________ .______________________________ 3 
Coal ________________________________ 4 
Clay_ .. __________________ ._____________ G 
Coal ______________ , ___ . ________ . ____ . _____ . __ , ______ .____ 4, 

Total coal bed ______ ._________ 1 8 

(f) Section oj" Ma1''V Lee coal bed near the Cf'TIte1' of Bec. 16, T. 158 .• R. B W:. 
near Crooked Creek. 

B""'. 
Coal __ 
Parting ______ _ 
Coal ____ . ____________________________________________ ._ 
Partlng __ . ______ . _ _ __________________ _ 
Coal ___________ .. ____ _ 
Parting _______ _ 

Parting __________ . _______________ . __ 
Ooal _______________________________________ _ 
Parting ___________ . _ __ _ __ . ______ . ___________ _ 
Ooal ___________ _ 

Clay 
Sh&le. 

In. 

8t 
t .. 
t 

1 , 1. 
t 1. 
" t 
I 

1; 
11. 

Total coal bed __________________________________ 4 {Ii 

(g) Section of Mary Lee coal bed near the cen~1' of BCC. 16, T. 15 S., B. B w.. 
near Orooked Creek. 

Shale. 
Coal ______ _ ----------------------_.--
Clay and bone __ . ________ _ 
Coal ____________________________________________________ _ 
Clay and bone ___________________________ ... ____________ _ 
Coal _______________________________ . ___________________ _ 

,~ 

• '. S 

• 
11 

Total coal bed __ _ • _______________ .2 Si 

(h) Section of Ma1'y Lee coal bed on Loui8'DiIle and Nash'Dille Railroad 
at Ferkra. 

Shale. w. 
Coal__ _ _____ .____________ _ ____ .___________ 5 
-Cla.y__ _ _________ .______ 2t 
Coal ___________________ . _______ . _____________ . _________ _ 
Cla.y _________________________________ . __ _ 
Coal _____ .___________ ____ 1 4 
Clay__________ ___________________________ t 
Coal _______________ . ________ • _________ ___________ 4i 
Cla.y _________________________________ .. _______ i 
Coal________ _ ________________ ._____ 8 
Ol&y______________ _ __ . ______ ._________ 7 

Total coal bed _________ . ____ . _____ . ___ _ • '1 
Birmingham. 
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(I) Section of Mar'll Lee coal bed in the HE. i gec. 4, T. 15 S., R. 2 W., 2 mileB 
north of Indio. 

Shale a.nd bone ________________ _ 
Coal _______________ _ 

Total coal bed ____ _ 

Ft. in. 
5 
11 

'1 
1 

(j) Section of Marti Lee eoal bed in the lJOutheast corne,' of see. 17, T. 15 S., 
R. .2 w., 1 mile BOUth of Indio. 

Bhale ____ ... __________ _ 
Coal ______ . __________ _ 
Clay __________________ .. ______________ _ 
Coal, dirty ___________________________________________ _ 

Clay __ 
Coal. dirty {reported 1 (oot 10 inches) __________ . ______ _ 
Clay or shale. 

F<. In. 

• 
10 

• , 
'+ 

, 6 

(Ie) Section of Ma1Y L6fJ coal bed, in the w: i SfJC. 84. 7'. 16 S .• R. 2 w: 
"'In. 

Coal ________________ . ____ _ ______________________ . ___ 2 6 

(l) Section of Mary Lee coal bed on siding to Newcastle No.4 mine. afew 
rodB 80utheast of Ne'/.Oca8tZe No.2 mine. 

Sandstone. Ft. In. 
Coal _________ . ______________ . _______________ ._____ 2 6 

Shale. 

(m) Section of Ma1'y LefJ coal bed in m{na at Lewisburg. at bottom of main 
slope in ma1iway. 

Coal, bony 
Ooal, clean_ 
Dirt __________________________________________________ _ 
Coal______ . __________________________ _ 

Rash (pyrites) __ . ____ _ 
Coal ____________________ _ 

Slate parting . ___ .. ___________________________ _ 
Coal. bony _________ . _____ _ 
Coal, clean, best of seam __________ _ 

Total coal bed. ___________ _ 

Ft. In. 

• • 
i 

'" ; 
8t 

10 . , 
6 

(n) SecUm of Mal'11 Lee coal bed, in the SR. -l- Bee. 16, T. 17 S., R. a w. 

Coal 

Total coal bed _____________ _ 

Ft. hi.. , 
15 , 

,+ 
42 

South of Pratt City the Mary Lee bed does not outcrop, 
lower rocks having been thrust up over' it, as shown in the 
cross section through Wylam, on the structure section sheet. 
There is evidenee that in the Wylam locality and to the south 
the bed splits up and becomes worthless. It is unknown how far 
west this eondition may exist, but as the bed is good at MUlTay 
and on its outcrop on Locust Fork west of Short Creek, 6 
miles west of the Birmingham quadrangle, it may fairly be 
assumed to be workable as far south as an east-west line 
drawn through Pratt City. So far as the writer's knowledge 
permits a judgment, the best part of t~e Mary Lee bed lies 
between a line passing in the vicinity of Newcastle No.4 mine 
and the mouth of Trouble Creek on the north and 8 line pass­
ing through points about 1 mile south of the Sayreton mine 
and 1 mile south of Adamsville on the south. 

The Mary Lee eoal makes exeellent coke, and so far as this 
quadrangle is coneerned it will be the main dependenee for 
coke after the Pratt bed has been exhausted. The ehemical 
composition of the coal is shown in the table of analyses, 
Nos. 15-20 inclusive (p. 20). 

The Mary Lee bed and the next overlying bed, the New­
castle, appear to coalesee on the northern outerop, west of 
Morris, as is indicated in the following sections: 

Section on highwa'll in the SE. 1 B.B. 1 sec. 4, T. Hi S .• R. B W. 

Coal. B !nchell--------l 
Clay. 6 inohes __ : _____ J Newcastle ('1)-
Coal. 1 (oot 11 !Debes 
Clay. ________________ _ 

Concealed __ 

Coal. S inOhes} 
Clay. S inches 
Coal, 4 inohes Mary Lee ('I) ________ . __ 

Clay, 6 inohes 
Coal, 4- inches 

•• 
10 

1 • 

14 4 

Section on the same road as the preceding, on the wen aide of Bea. 3, T. Hi S., 
R.a w: 

ShaJe ___ _ 
Sandstone _____________ . _______ _ 
Shaltl____ _ _______________ _ 

Coal, thin, Neweastle (?) . 
Shale ___________ _ 

Coal. thin, Mary Lee. 
Shale a.nd. sandstone ______ _ 

Coal, Blue Oreek. 

F .... t. 
20 

5 
40 

10 

60 

186 

These two sections show two coal beds near the Mary Lee 
horizon; they represent either the Mary Lee and Neweastle 
beds, the latter having approached the former by thinning of 
the 40 to 50 feet of shale usually separating them, or the Mary 
Lee bed alone, the Newcastle bed having disa ppeared. The 65 
feet of shale and sandstone overlying the top bed in the last 
section is continuously exposed, and no eoal is present in it 
that might represent the Newcastle bed. No bed was observed 

in the usual position of the Newcastle around the northern out­
crop of the Mary Lee group, the top bed of the group occupy­
ing the position of the Mary Lee. Moreover, aside from the 
Ream bed, the Mary Lee group of this region contains only 
three beds-the Jagger, the Blue Creek, and the one just men­
tioned as occnrring in the position of the Mary Lee. The thiek 
bed shown in section 3, figure 12, may be regal'ded as made up 
of the Mary Lee and Newcastle. No separa/:t: bed in the posi­
tion of the Newcastle was seen by the writer along the east side 
of the Coalburg trough between Turkey <...reek and N eweastle, 
where the Newcastle bed is well developed, as shown below. 

I" 1m. I"" I'" 1"-15"" ~.. ~ 

- • 1i1Ial2'4" bfalt'2~" 
Il 4" r 
sII!' ltItaI3'sIt' 

I" " 
t.ubc ............ dro» 

3d' liItaJ5'!I' 

b1a17'''''''" 

FIGURE lB.-Sections of Newcastle and Nickel Plate coals. 

1. Newcastle mine, Newcastle. 
2. Gr ........ wine. three-fourths mile "outhwest ot Lewisburg. 

Nickel Pla.te oooJ: 
3. PT&tt mine No. 16, No. tl!lltl"Y. Stumptown. 
4. Newloundmlne.Brooks!de. 
5. Mount Olive Chureh. 
6. One mile north of J ugtowo. 

Newca8fle coal.-The Newcastle coal is a workable bed a few 
miles along its outerop from Newcastle southward. It is best 
at Newcastle, where its section is much like that of the Mary 
Lee at other points. (See section 1, fig. 13.) Its thickness 
decreases southward, as shown in section 2, figure 13, and sec­
tions a and h, below. It is reported at the Sayreton mine, 40 
feet ahove the Mary Lee, and it has been opened by test pit. 
in the SE. t sec. 16, T. 17 B., R. 3 W. A mile still farther 
southwest, on the Birmingham-Republic road, in the SE. i sec. 
20, T. 17 8., R. 3 W., the coal does not appear, though there 
is a eomplete exposure of the rocks for a thickness of 200 feet 
or so above the Mary Lee. It probably is absent from the 
section from Pratt City southward. 

(a) Section of Newcastle coaZ bed on highway 1 mile north of Lewisbul'g. 

Coal ___________________ . ___ ._. ___________________ . __ . __ 
Clay __________________ . ______________________________ _ 
Cool _______ · _________________ ._ 
Shale _________________________________________________ _ 

Total coal bed ____________________ _ 

Ft. In. 

1 • 

40," 

• • 

(b) Section of Newcastle eoa~ bed, west of higl,way OM·eighth mile BOUth of 
Mary I.ee mine. IsewiBbul'g, 

Shale. Ft. in. 
Coal ________________________ .________ 2 
O1ay__ ____________________ __________________ 1 
Ooal __________________________________________ _ 

Shale__________ __________________________________ 2O± 

Total coal bed _________ . __ 4 1 

Gillespie coal.-The Gillespie ooal, about 300 feet above the 
N eweastle, is the lowest bed of the Pratt group. It appears to 
be persistent but is less than a foot thick over most of the Coal­
burg trough. Northwest of Newcastle it is locally 18 to 30 
inches thick. At an opening in the BE. -t sec. 7, T. 16 S., 
R. 2 W., it is 2 feet 6 inches thiek, and at an old pit in the 
northeast quarter of the same section it was, as reported, 18 
inches thick. At no other point in the quadrangle was so 
great a thieknes!3 observed. 

Curry ooal.-'rhe CUITY coal is, like the Gillespie, thin but 
persistent. McCalley, on his map of the Warrior Basin, shows 
a thickness of ~2 inehes in the NE. 1- sec. 3, T. 16 S., 
R. 3 W. 

Nickel Plate coal.-From 70 to 80 feet above the Curry i. 
the Nickel Plate or Cardiff bed, whieh is mined over a con­
siderable area in the Blossburg-Brookside-Mineral Springs 
region. A question of identification and eorrelation arises in 
connection with the Nickel Plate bed which demands some 
notiee here. 

From 15 to 20 feet below the Nickel Plate in the region out­
lined is another bed 8 to 10 inches .thick so far as measured. 
This bed shows at a number of points in the vicinity of the 
Jet mines, in the railroad cut at Jefferson station, on the 
Southern Railway west of Cardiff, and along the branch to 
Blossburg, just west of Jefferson. Along the eastern outcrop 
of these coals, at the Prutt No.7 mines, Qn Black Creek, 
where apparently the same coals a-;oe only about 15 feet apart, 
as shown in section 6, figure 14, the name Double seam is 
applied to them. 

It appears from McCalley's report on the WalTior field G 

and the accompanying map that he regarded the Niekel Plate 
as the same as that which he called the Fire Clay seam j to 
the west of this region. The ooal under the Nickel Plate 
bed M<.-oCalley regarded as the American bed, which is typi­
cally developed only in the region west of this quadrangle. 

"McCalley, Henry, Report OIl the Warrior coa.l basin, Alabama Geol. 
Survey, 1900, plate opp. p. 29 . 



McCalley may be entirely correct in his interpretation of the 
facts, but a,nother interpretation is possible. In the road 
between Coalburg and Republic, in the center of sec. 32, 
T. 16 S" R. 3 W., is a thin coal 10 feet below the Pratt, as 
shown in the section below. 

G,Heopie<oeI 

FIGURE 14.-8ectioDs showing l"E'iations of the Nickel Plate and Ameri(ljln 
coals. 

1. Two miles lJ()uthwest of BlUlner, west of Birmingham quadrangle. 
2. BrookIilde. 
8. Jetl'ersonlltation. 
4. Jet. 
o. Justea.stofCllftstatlon. 
(I. Pratt mine No. 7. 

Scale, 1 Inch_l001eet. 

Section on Cualbu1'g-Republic road in sec, 82, '1.', 16 S., R. 8 W. 

Ft. In. 
Shale___ 50 
Ooal, Prat,t___ ________________ _ __________________ 2 
01ay__ _ _______________________ _ 
Sh&le________ ______________________ 6 
Ooal _______________ ~ _______________________ 11 

Shale. .. . 
The ll-illch coal in this section may represent the Fire Clay 

seam. If the thin bed described above is the Fire Clay seam, 
it is possible to regard the Nickel Plate bed and the coal 20 
feet below as the equivalent of the American bed further west, 
as at Short Creek, where the American is 70 feet below the 
Pratt, in about the same position as the hed below the Nickel 
Plate. According to this '\"iew the American bed is separated 
into two benches by a 20-foot parting, the upper bench being 
the Nickel Plate. (See fig. 14.) To the ,outheast thi, part­
ing appears to thin out and the two benches to come together 
and make a bed of considerable thickness. as shown in the 
following section measured at Ensley: 

Shale. n. :In. 
0001_________________________________________ 1 2 
Clo.y ___ .______________________ 0-8 
Coal_ _________________ _ _________ 1 4 
Olay ____________ ________________________________________ 6 

OoaL____ 6-8 
Sandstone _____________________ _ 

Total coal bed (average) __________________________ 8 11 

The same bed is exposed in the town of Wylam, where it 
has the following section: 

Seetion of American l') coa/, at Wglam. 

Ooal ___________________________ _ 
OIay ___ _ 
Ooal __ _ 

ShaJe __ 
0001.._ 
Olay _______________________ . ____ _ 
Coal __________________________ _ 

F< ill. 
1 • 

• , 

Total coal bed __________________________ 610 

Whichever view as to the identification of the coal above 
described is accepted, it is certain that the workable bed in 
the Blossburg-Mineral Springs district is the upper of the two, 
or the one next below the Pratt-in other words, the Nickel 
Plate, as it is most generally known in the district. 

Sections 3 to 6 in figure 13 and the sections given below 
illustrate the make-up of the Nickel Plate coal in its minable 
area, as outlined above. 

(a) Section of Nickel Plate coal bed at Pinkney. 

Fe In. Shale roof _______________________ " ______________________ 4 
000.1__ ______________________ _ ____________________ 1 4t 
Olay _________________ Ii 
Ooal ___________________________________________________ _ 
Clay (amount seen} ____________________ . ________________ _ 

Total eoal bed____________ _________________________ 2 6 

(b) Section of Nickel Plate coal bed in Jet mine, No.2 entry, Jet. 

Shale. ... 
~~:::.:.:: .. :::::.::.::::.::: .. ::::::::::::::::::::::': C~; 1 , 

Total coal bed ______________________ _ •• 
(c) Section of Nicke~ Plate coal bed in Kosmo mine, nfar Mineral Springs. 

Ft.m. 
Ooal ____________________________________________________ 1 fit 
Parting___ 8i-
Ooal____ ___________________ _ _____________ .___ St 

Total coal bed ______________________________________ 2 lil 

(d) Section of Nickel Plate coal bed near Clift mine, Clift. 

."". 00& ____ _ ___ . ___________________________ , _______ 2+ 
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The bed varies from 26 to 38 inches in thickness and is gen­
erally separated into two benches by a parting of clay near the 
middle. In the vicinity of Clift the coal appears to vary much 
within short distances. A measurement 10 feet from that shown 
in section d, above, gave the following section: 

8eetion of Nickel Plate coal bed, near Clift mine, Clift. 

Ooal ____________________________ _ 
Ola.y __________________________ _ 
CO&1 (bottom not seen)__ _ ______________ _ 

ill. 

• • 
Total coal bed __________________________________ . _ 1 5+ 

At Clift station there are two beds of coal, each 1 foot thick, 
separated by 10 feet of shale and sandstone. One or both of 
these beds may represent the Nickel Plate. On the ridge north 
of Jugtown the coal is present and reported about 2 feet thick, 
and the same condition appears to prevail along Snell and 
Bagley ridges and at Mount Olive Church. The bed is not 
far below the tops of the ridge,. On the ridge north of New­
castle, on the west side of sec. 5, T. 16 S., R. 2 W., is a coal 
22 inches thick 30 feet below the top of the ridge. This coal 
appears to be in the position of the Nickel Plate. 

The chemical composition of the Nickel Plate coal is shown 
in analy,es 11 to 14 in the table (p. 20). The coal i, of about 
the same quality as the other coals of the region, as may be 
seen by a comparison of the analyses, though the bottom bench 
is rather sulphurous and high in ash at the points of sampling, 
and in analysis 12 the whole bed shows high ash and sulphur. 

FraU cool.-Judged by its quality and present development, 
the Pratt bed is the most important in the quadrangle and it 
supplies a large part of the coke used in this district. It con­
tains less coal, however, than the Mary Lee bed. The Pratt 
bed underlies all the quadrangle southwest of Fivemile Creek 
from Coalburg westward, and there are a number of outliers on 
the hills to the north of that stream. The total area carrying 
the bed is about 50 square miles. 

FleuRS 15.-Sectious of Pratt eoal. 
1. Ik>N!hole at VillageF&Ils. 
2. Two mlles northwest 01 Unton Gmoo Churcb. 
3. Tlltwellermlne No. S, Pinkney. 
4. EldorR<iomtne. ba.lf a milll 'IVtl8t of COalbllrg. 
~. W&nlllrmlne, Republic. 
II. BandUHky lIhart, Sandusky. 

The Pratt ranges in thickness from 2t to 4 feet but over 
most of its extent measnres 3 to 3~ feet. In general it has a 
thin parting above the middle, but in some localities, as at 
Blossburg, Pinkney, Republic, and the Thompson mines, it has 
two partings, as shown in section 3, figure 15, and sections b 
and h, below. 

(a) Seetton of Pratt coal bed t:n Tutweife1' No. 4. mi'M, Mtwra1/. 

Shale roof. 
Coal. 
Bone ______ _ 
Coal _________ _ 

Total coal bed ____ _ 

Ft. In. , 
• 

• 10 

(b) Section oJ Pratt coa& bed in West Blossbu1'g mine. 

Sandstone. 
Shale______ _ _______________________ _ 
Coal ___________ ._____ _ ____________________ _ 
Bone ________________________________________________ _ 

Coal 

n. ill. 
3 6 

6 
2t 

2 3 
Shale _______ _ _ __________ 2-8 
Coal _________________ _ 1 6 
Sandstone. 

Total coal bed. __ 6111: 

(c) Seetion of Pratt coal bed, in Pratt No. 16 mine, near Stumptown. 

Shale ___________________ _ 
000.1 __________________________ _ 
Bone _ 
Coal _______ _ 

Shale __ 

... ill. 

• 
6 .. 

211 

Total coal be(L ____________ _ ...... • 8t 

(a) Section of Pratt coal bed in Ne!ufound mines, three-fOfM'ths mile east of 
BrookBirh. 

Shaleroof __ 
Drawslate___ _ ________________ _ 
Coal ___________________________ _ 

Bone __ _ 
000.1 ________ _ 

Fireclay 
Shale __ 

Total coal bed _________________________________ _ 

... In. , 
• 5, 
• 

3 'I 

(e) Section of Pratt coal bed in Goodc mine, Mineml8pri'l1f!s. 

Ft. in. 
S1ate roof _ ___________________ 4 
Coal ___ _ 
Parting ____________________________ . ___________________ _ 
Ooal__________ __________________________________________ 3 
Olay ___________________ ~ _____ ~ ___________________ 3-4 

Total coal be(L __________ . ________________________ S 6 

if) Section of Pratt coal bed at pit mouth 'in OUft mine, 2 miles east of 
Mineral Springs. 

Sbaleroof. 
Coal 
Bone _______ _ 
000.1 ____________________________________________________ _ 

Shale and sandstOll8 floor. 
Total eoal bed _________ _ 

In. 
6 

• 
• t · .. 

(g) Section of Pratt coal bed in D mine, North Coalburg. 

Bhala 
Coo.l ___________________________________________________ _ 
Shale ____________ _ 

I. .. 
2t 00& ________ _ _ _____________________________ 2 4, 

Total coal b8(L ___________________________________ 2 11t 

(h) 8ectWn of Pratt coal bed, in Thompson mine, It miles northrmst of North 
Birmingham. 

CoaJ. _______________________ . _________________ _ 

Shale. carbonaceous __ 
Coal _______________________________ _ 

n. In. , 
• 

Clay __________ . _______ . _________ . ________________________ . • • • • • • 
Ooal ___ _ 
Olay _________________ _ 

Total coal bed _________________________________ _ • 
(1,) Section of Pratt coal bed in PI'att No.4 min", Wylam. 

Sandstone ________ _ 
Ooal ____ ~ __ _ 

Sla.teparting 
CoaL ___ _ 
Slate, clayey_ 

Total coal bed _____ _ 

Ft. in. 

• 
" 11 · , 10 

_ _____ 4, 51 

(;j) 8ection of Pratt coal bed in bore lwle in center 01 sec. 27, T. 17 S., R 4 W. 

Coal __ 
Shale _________________ _ 
Coal _______ _ 

Total coal bed _____ _ 

.... ... · , 6 ,. 
_ ________ 5 7 

Boring' along Village Creek in the central psrt of T. 17 S., 
R. 4 W., show the bed in excellent condition, as indicated in 
sections 1, figure 15, andj, above. Analyses 1 to 10 inclusive 
(p. 20) show the composition of the Pratt coal. 

AccoJrding to all the evidence collected by the writer or 
published by McCalley in his report on the Warrior Basin, the 
Cobb coal beds, if indeed there are two distinct beds to be so 
designated, are worthless in this qnadrangle. 

CO.Al.S OF THE PLATEAU FIELD. 

Rosa coal.-There is only one bed of importance in the 
Blount Mountain region. This is mined at Swansea, where it 
is 3t feet thick. A mile northeast of Swansea it is somewhat 
thicker but is more broken up by partings. Openings on this 
coal have been made near the road in sees. 11 and 14, T. 14 S., 
R. 1 E., but were not open to inspection. The coal is prob­
ably of workable thickness throughout the area included by its 
outcrop. It lies 100 to 200 feet above the Boyles sandstone 
member, and is in the position of the Rosa or Berry Mountain 
coal, with which it is correlated. It also lies near the horizon 
of the Gould coal of the Cababa field. (See p. 10.) 

Sections of the Rosa bed in Blount Mountain are gi yen 
below. 

Section of ROlla coal 'l'UJrtheast of Swansea, in the NB. t sec. 88, 'J-'. 13 S., 
RIB. 

SbaJe 
Ooal ____ _ 
Clay____ _ ___________ . __ _ 
Coal ___________ _ 

Clay _ 
Coal __________________ _ 

Clay. 

Ft. 

• • 
11 

• 5 

Section of Rosa coal in Red Star mine, SWansea. 

Shale. 
Coal. 
Rash _____ • 
Coal ______________________ _ 

Ft. In. 

• 6 

11 

The Rosa coal is about 18 inches thick at Rosa and Berry 
Mountain and is mined on a small scale for local consumption. 

COALS OF THE CAHABA FIELD. 

Gerwr-al ,tatement.-In the Cababa field there are only two 
coal beds-the Harkness and the Mammoth-that are thick 
enough to be of importance, though there are others that are 
known to reach locally a thickness of 2 feet or a little more. 
The area underlain by the Mammoth bed is small, but that of 
the Harkness is considerably greater, and that of the Gould, 
which is the lowest bed of workable thickness at any place, is 
the greatest of all. 

Gould coals.-As previously stated, there are a number of 
coals at the Gonld horizon. One of these is worked at the 
Ratliffe mine, 1 mile southwest of Lovick. At this mine the 
coal has the following section: 

Sl1ction of Gould coal at Ratlijfe mine. 

CoaI ___________ _ 
Parting_____ _ _______________ _ 

Coal .........••••••.••..•............ ·· 

.... In. 
___________________ 6 

1 
________ 1 9 



The composition of the coal at this mine is shown in the 
table ofanalyses (p. 20, No. 23). 

On the road to the east from TruSBville, 1 mile southeast of 
Roper station, four coals of the Gould group are exposed, and 
the third one from the bottom is solid coal 2 feet thick. It is 
assumed that the Gould group carries 2 feet of wOl'kable coal 
along the outcrop in this quadrangle as far north as this point 
southeast of Roper. 

Nunnally coals.-The Nunnally group of coals lies next above 
the Gould group. Several of the Nunnally coals are of good 

. thickness to the south of this quadrangle, but none of them are 
known to be workable in this area. On the Birmingham-Leeds 
road just WESt of Cahaba River six coals are exposed, the best 
of which, the third from the bottom, has the following section: 

Section of Bunnallll coal bed on Birmingham· Leed8 road west of Cahaba 
iUver. 

Ft. in. 
Ooal ___________________ . ______________________ _______ ______ 9 
Clay _____________________ . _________________________________ 2 8 
Coal__________ _ ________ . __________________ 1 2 

Total ooal bed ___________________________________ 4 2 

On the Southern Railway half a mile east of Lovick a coal 
of this group is exposed. It is thick, very dirty, and of little 
value. The section is as follows: 

Section of Nunnallll coal bed on Southern RailtDall one·half mile east of 
Lomck. 

BbaJe _________________________________________________ _ 
Coal ____________________________________ _ 

Shaleandela.y __ 
Ooal, dirty ____ . _________________ _ 
Clay _______ _ 
Coal__ _ ________________________ _ 
Clay _____________________ . _______________________ _ 
Coal ______________ .. _____________ _ 
Olay __________________ _ 
Coal ___________________ ~--

... ill. 

1 

• 
5 

• , 
11 1, 
• 

Total coal bed __________________ . _________________ 6 "i-

On the road elLst of Trussville, on the west slope of Owens 
Mountain, are four coals of the Nunnally group, the third from 
the bottom being as shown in the section below. 

Sedion of Nunnally coal bed on Tru881lWe road on Owens Mountain. 

ShaJe. Ft. ID. Coal, dirty ______ . _________________________ ._______________ G 

Cool, p1ll'e______ 1 7 

Still farther north, under the Seaboard Air Line Railway 
bridge over Black Creek, there are four coals, all less than 1 
foot thick, ,in the vertical space of 20 feet. These probably 
represent the Nunnally group. 

o( 

FIGURE 16.-Seetions of Harkness, Wadsworth, and Mammoth coals. 

1. NIlIlJ"'rrnIIsvlllerce.d, ba.lfa:mllenortbwestofBlRok Ore,,);. 
s. On BJrm1ngb&m and Leeds road, 1 mila east of month of HogpeD Br&nch. 

WadBworf;b(loal(!): 
s,JusteastofPal"llOn88tation, 
4. Kanetnok BrIUl<lh, h&If II. mile sonthwest of mouth of Bogpen Bl'8lICh. 

HBmmotb!!OBl: 

6. Jnnotlon of llid\Dg to Henryellen mine No. II with Southern Ranway. 

Scale:l~feet. 

Harknes8 coal.-The HarknelilS coal lies about 300 feet above 
the top of the Nunnally group. It is a thick, valnable bed 
along most of its outcrop in the quadrangle but is thin and of 
little value between the Southern Railway and Snake Branch. 
Except in this part of its outcrop, it is 4 to 6 feet thick, includ­
ing partings, as shown in sections 1 and 2, figure 16, and the 
sections gi ven below, 

(a) Section of Harkness coat bed in Margaret mine, 8 miles northeaat of 
Parsons. 

Ft. in. 
Clay__________________________ 1 
Ooal _______________________________________________ .__ 7+ 
Clay____ _____________________________ __________________ 4t 
Coal____________ _________________ ______________________ 7+ 
Cla.Y.________________________________ ____________________ I} 

Coal ______________________________________________ _ 
Cl8oy._____________ _ _________________________ _ 

Total coal bed____________ ________________________ 4 10i 

Birmingham 

19 

(b) Section of HU1·kness coal bed on SOUth61"n Railway 1 mile east of LO'Oi6k. 

Ft. in. 
Shale ______ . _________________ . ___________________________ 8 
Coal __________________________________________________ . __ _ 
Clay _______________________________________ . ____________ _ 
Coal__ _ ______________ . ____________ _ 
Rash _______ _ 
Coal ________________________________________________ _ 
Clay and ooaL __________________________________________ _ 
Coal _______________________________ . ________ .____________ 11 

Cla.yfloor. 
Total coal bed______ _______ _______________ 4 5 

(c) Scction of Harkfle8s coal bed in the Sw. t sec. HI, T. 17 S., R. t w., south 
of Southern Railway . 

" .... Shale__ _ _________________ .__ 1 
Clay ____ . ________________________ _ 
Ooal ___________________________________________ _ 
Clay ________________________ _ 
Shale _____ . _______________________________________________ 2 6 
Coal, dirty_____________ _ __________ . ______________ _ 
Clay ____________ . ________________________________________ _ 
Coal, dirty _____________________________________________ _ 

Total coal bed______________ _ 5 

(d) Section of Harkness coal bea in the center of Sf!tc. 23, T. 17 B., R. 1 W., on 
Smike Branch. 

Ii't.ln. 
Sa.ndstone ________ _______________________________ 2O± 
Clay and shale _____ . _____________ .________________ 1 
Coal, dlrty____ 5 
Clay___ ___ ___________________________ 6 

Clay with three t-ineh streaks of dirty ('f)eoal_____ 4, 
Clay_____ ____________________________________ 1-8 
Coal __________________ _____________________________ 7 
Clay__ _ __ .__________ _ _ __________________ _ 
Coal ___________________________________ _ 
Clay and coal in 1-ineb streaks ____________ _ 
Coal_________________ _ ________________________ _ 

Ola.y. 
Ooncealed ___________________________________ •• _____ ._ 1 
Sandstone .___________ __________________ 10+ 

ToW coal bed (average) ________ . _____________ _ •• 
(e) S~ctwn of Harkne88 ooal bed in the NE. i 8ec. 88, T. 17 S., R. 1 w., on 

Oahaba RifJer. 
Ft. in. 

CIay ___________________________________ ._ 1 
Coal__________ _____________________________ 1 

Clay and dirty coaL 1 
Coal ___________________________________________ _ 
Clay______ _______________________ _____________________ r; 
Cool_________ ___________________ ______________________ 1} 

Totalcoo.l bed ________________________________ .0_ 4 6i 

(1) Section of HarkneS8 coal bea in the BE. i Bec. 32, T. 178., R. 1 W. 

Clay __________ _ 
Coal ___ _ 
Clay _____ _ 
CoaL __ _ 
Clay 
Coal _______________ _ 

Shale. 
Total coal bed __ ._ 

, 
110 

• 
" , 

_______ . 3 ~ 

As indicated by sections 1, figure 16, and a, above, the coal 
bed is best along its northern outcrop, 90 far as its thickness 
and make-up are concerned. The chemical composition of the 
coal within the quadrangle is unknown, as there was no chance 
to procure an unweathered sample for analysis. Its character 
at the Margaret mine, a few miles to the northwest of the quad­
rangle, is shown in analysis 22 of the table (p. 20). 

A peculiarity of the bed between the Trussville road and the 
Southern Railway is a bench of coal that has the appearance 
of having been crushed. The bench is shelly or hackly on 
the weathered outcrop. The same peculiarity exists in the 
Big Bone bed of the Blocton Basin, which appears to corre- .. 
spond to the Harkness. There is no reason to believe that this 
feature is due to crushing, for other benches of the bed at the 
same place and other beds in the same section show no such 
phenomena, although they must have been subject to the same 
forces as the bench in which the peculiar structure is developed. 
It seems not unlikely that this structure is due to the original 
constitution of the coal in the bench, which is bony. 

On the BirminghamwLeeds road the outcrop of the Hark­
ness coal is repeated by the Hogpen Branch fault, as shown in 
figure 17. There is thus set off a separate area of the Hark. 

i 
t 

fig. 16.) In this general locality the Wadsworth promises to 
be of moderate value, but it would be unsafe at present to 
make any definite statement as to the probabilities of its being 
of workable thickness and character farther north. 

Goals between the Wadsworth and Mammoth heds,-Between 
the Wadsworth and Mammoth beds are a number of thin coals 
that at a few points are 2 feet thick or a little more. In the 
description of the Pottsville formation the statement was made 
that the Mammoth coal bed probably repres·ents the Helena 
bed of the Helena and Acton basins south of this quadrangle. 
A more complete statement of the reasons for this identification 
is made in the writer's description of the northern part of the 
Cahaba coal field.a If this identification is correct, the thin 
coals mentioned above correspond to the coals between the 
Wadsworth and Helena in the type section on the Louisville 
and Nashville Railroad at Helena. In the 600 feet or so of 
rocks immediately above tlle Wadsworth bed no coals were 
seen in this area, but these rocks should contain the Schute, 
Coke (Pump) beds, etc., of the type section. 

On Black Creek, in the SW. t sec. 23, T. 16 S., R. 1 E., 
a bed of solid coal 2 feet thick has been opened. It is sup­
posed that this bed lies near the horizon of the Buck coal. 
What is regarded as the same bed shows on the Trussville road 
on the east side of sec. 33, T. 16 S., R. 1 E. At t.his point the 
following section was measured: 

Section of Buck bed 11ear Trwt.rvllle road on east 81de of 8ec. 8, T. 17 S •• 
R.tB. 

Coal ______________________________________ _ 
Clay ___ . _______ _ 
Coal__ _ _____________ . _________________ _ 
Clay ___ . _______________________________________________ _ 
Coal, dirty ___________________________________ . __________ _ 

Clay, 

Ft. In. 

• .. , 
1 

Totalooal bed _________ . __________________________ S Sf 

A bed exposed on the Central of Georgia Railway in the 
southern part of sec. 7, T. 17 S., R. 1 E., may be the Black 
Shale coal. It has the following section: 

Section of Black Shale coal on Central of (}eOl'gia Railway, in southern 
part of sec. 7, T. 17 S., R. 1 B. 

Total coal bed ____ _ 

ill. 

• , 
1 
1 ,. 
6 
5 

________________________ 3 4, 

There are prospect pits on Black Creek and Snake Branch 
apparently on the Black Shale bed, but they were either closed 
or not found and the coal was not seen. 

A bed of solid coal 2 feet thick, supposed to be the Little 
Pittsburg or a coal neal' its horizon, is opened on Black Creek 
in the NW. t sec. 26, T. 16 S., R. 1 E. On the Tru"ville 
road, on the west side of sec. 34, T. 16 S., R. 1 E., a coal hav­
ing the following section may be the Little Pittsburg: 

Section of LaUe Pittsburg coal 01' TrUll/Jville road on west flide of sea. 34. 
T.16S.,R.1E. 

Coal_ 

TotaleoaJ. bed ______________________ . _________ . __ _ 

Ft. in. 
15 , 

21 

On the Southern Railway just east of the Cahaba River 
bridge the Little Pittsburg bed if! 21 inches thick, consists of 
solid coal, and underlies a thick-bedded sandstone. On Snake 
Branch, in the SE. t sec. 23, T. 17 S., R. 1 W., 2 feet 4 in<>hes 
of solid coal at this horizon underlies 20 feet of sandstone. 

At only one point in this field-on the Southern Railway 
just east of the junction of the siding to Henryellen No.6 
mine-does the Thompson bed show indications of being of 
workable thickness. The coal makes a good showing here, 
but no measurement could be obtained. 

FIaURE 17.-Crosssection of the Cahaba coal field, showing structure and repetition of the Harkness coal. 

ness coal in the north end of tbe Little Cahaba Basin, as 
shown by the section and by the mapping of the outcrop of 
the coal on the economic geology map. 

Wad8worth coal.-Bome 300 feet above the Harkness lies 
the Wadsworth bed. In the locality of Parsons one measure­
ment of 15 inches and another of 26 inches were obtained. 
(See section 3, fig. 16.) On Cahaba River near the Leeds­
Birmingham road the Wadsworth has been opened at two 
points, one by the riverside and one on Kanetuck Branch, a 
short dietance south of the river. At the opening on Kane­
tuck Branch the coal is 2 feet 4 inches thick. (See section 4, 

The outcrops of all these thin beds are probably faulted out 
by the Hogpen Branch fault, 2 miles or so south of Snake 
Branch. Although the thin beds just described will at some 
future time yield considerable coal, they are not considered 
minable on a commercia) scale at the present day. 

Mommoth coal. - The Mammoth is a thick bed along its 
entire outcrop in the Henryellen Basin. Its outcrop is cut out 
by the Hogpen Branch fault 3 miles southwest of Hem·yellen. 
As it outcrops near the east side of the basin, it underlies only 
a narrow triangular area of small extent. 

"Bull. U. S. Geol. Survey No. 818, 1907, pp. 84-86. 



Tbe bed is :l bout 10 feet thick on Black Creek, with a thick 
c1ay parting near the middle. On the 80uthern Rail way and 
to the south the parting consists of shale and is apparently 10 
feet thick. Doth benchCR of the coal are more or less dirty. 
The low8r bellch south of Henryellen is said to be bony. The 
make-up of the bed is shown in l"lections ,) and 6 of figure 16 
and the sections given below. 

(It) Sprtion of Jfammolh (;oal bed tn the SE.l serf. 33, 1'. 16 S., R. 1 R., on 
Rlaek erak. 

Shalt'. 

('oaL 

Clay. 
Total ('oal bell_ 

Fl. in. 

3 " 
1 G 
410 

(b) Seetion o/Mammoih I;oal bed in Htil1'yellcn },'o. 4 miv.e. 

Sandstone ._ 
Hhale __ 

carl)onlWeous 
hurd . ___ _ 

~oft. friablc_"._ 
Clay. 

Tutal eoal bed_._ 

Ft. 10. 

20± 
20± 
1± 
3 

The chemical composition of the upper bench of the Mam­
moth coal as mined at IIelll'yellen No. G mille js shown in the 
table of analyses below (No. 21). 

, Yeshic and other coal.~.-Onlv ont:' bed of minahle thickness 
aboy(~ the Mammoth was secn, ;nd this at only one point, nefH' 
the Southern Railway, in the northwest cornel' of sec. 19, T. 17 
S,' R 1 E., where it "is 6 feet thick, 313 shown in the subjoined 
section: 

Ser;tion fJjr;oul bed in northwest cornrr oJ 5ec. 19, 1'.17 R., R. 1 B'. 

Coal __ 

Total eoal bed._ 

1ft. iD. 
14 

2 

19 
24 

61 

This bed is regarded as the Yeshic bed of the typf' section. 
A number of other coals occur above the Mammoth in the 

llenryellcn Basin, especially ulung the Trussville road east of 
Black Creek, but none of them are known to be workable, 

COAT,S OF TIm COOSA nELD, 

Only one coal bed, probably the Howard, was found in the 
portion of the Coosa field lying in this t:Juadrangle, and this 
was only about a foot thick. It is (loubtful whether any 
workable coal exists in this part of the field, 

GENERAL CH.\HACT:ER OF THE COAL, 

All the ('oal of tLiR region is bituminous, has a fuel ratio just 
below 2 fmd makf>S ).!:oou coke. It is also a high-grade steam 
and domestic coal. In efficiency it ranks a little below thc 
Pocahontas and ~ew RiYcr coal; of West Virginia and is just 
about the same as the Kanawha coals of the same State. The 
amount of impurities (clay parting'S and sulphur) in some beds 
makes 'washing necessary bt:'fore the coal is coked. The com­
position of the coal is shown by the subjoined table of analyses. 
These analyses were Illade at the fllel-testing plant of the United 
States Geological Surwy on samples eollected by the standard 
mcthod. 

Proximate analJJse6' of ("oal 8amplcs from the Binnlnglw110 quad1"angle. 

La"ol'''tory~o .. 

r.aboratory N~ 

~"l[Jhllr 

Calorific v"l,,~ 

Lilburatory~n 

}[0l8(U'"e .. 

Volatllomattf" 

c;ulpbur .. 

Br'tbhth""lIlaluTlits. 
L()""~ofmOlSlUl'~on alrdrYlnl\" 

. &lmples as r~celv~'J.l 

8.tl7 
1."/1 

1171181~--=--'~1~23 

'"" I HOO "4~ I I MOO I e,~ """ 200 S Sfi 2 4~ 13 H 2 ~l ,ali 1 US 
2:'l H~ 2tI [l2 Wi W :n It 33 81 30 09 

o~w n9m 15'114 ~fi47 ~~85 J~(18 &<% 

800 1072 130311521 683 RAJ 

"" ,;: I:: :"'11'1'~! ,;';' 
2.00 1.00 1.30 1.0011.801 ~ 

20 

1. Pr,ttt ~f'alU, Warner rlrift, room 23, off twelfth righl neading, Republic. 
E. E. Somermeiel', analyst. Cbarle~ BUtt8, (lo]l('d.ol". 

2. Pl"l\t.t "earn, Warner drift, twelfth left IlCa(ling, room 19, Repllblie. 
E. E. Somcrmeier, analy~t; Cbades Butts. collector. 

3. Pratt seam, Tutweiler No. S drift., seventh left 
from main entry, Pinkney. E. E. Somermeier, unaly&t; '1'. ~L 

collector. 
4. Pratt seam, Tutwciler )l"o. :l drift, ninth right heading, 600 feet frolll 

main ent1·y, Pinkne J'. E. E. SOIllE'rmeier, analy~t; T. Y. Campbell. (lollector. 
5. Pratt seam, Pratt )l"o. 16 mine, third fa('(l heading at IlJOlltb of fourth 

left entry, 1 luil(1 west of l'ardifl'. E. E. Som('rnH:icr, analyst; E M. 
Dawson, jr., cDllector 

6. Pratt seam, Pratt No. 10 minc, HeetioIl ,1, right hE'ading, entry No.3, 
1 mile ... vest of Canlifl'. E. E. Somermf'ier, D.lJUlyst.; E. Y. Dawson, jr., col· 
lector 

7. Prat.t Heam, Ko&mo mine, room 3, orr se('ond right heading" 600 feet 
frOin drift mouth, Mincral Hprillgs. E. E. SOJl1crllleier, analyst, E. JIJ 
Dawson, jr., collcdor. 

8. Prat.t scam. Clift minc, main entry 800 fcct frOIll drift mouth, Clift 
statioil. E. R Somenneier, analYbL; ChMiel! Buttf', (Jolle('tor 

9. Pratt No.1 mine, sixtb cross heading", room 1, \Vylalll F. lIf. 
Stanton E. 11. Dawson, jr, coiJeetor 

10. Pratt sE'am, )l"o 4 mine, room 5, Kelso ent.ry, Wylam. F.}I. Stanton, 
analy~t; E :M. Da\\SOIl, jr., collector. 

1l. Nickel Plate 8Canl, 'l'utweiler No. S drift, fourth right hcading, Pink· 
ney. E R. Somermcier, analyst; T. )1. Campbell, collector. 

l~. Kiukel "Plate seam, 'l'utweiler No.3 drift, second left lIeading, Pink­
ney. E. E. HorncrIllciE'r, analyst; T. M. Campbell, collector. 

Ill. ::>fiekel Plfltp. ~oam, Pratt No. 1(1 drift, upper bench, fifth right head· 
ing of entrr No 1, 1 mile W€~t of Cardiff. E. E. SOlIlermeier, analyst; 
E. M. Dawson, .ir., eolkctor. 

14. Niekel Plate seam, Pratt No. 16 drift, lower bench, fifth right heading 
of entry No.1, 1 mile \\e"t of Cardiff. E. E SOinermeiel\ :malyst; E. M. 
Dawson. jr, eolledor. 

15 . .JJary Lee seam, Thomas slope, ninth left cross hcading, top bench, 
Littleton. R E. ciomermeier, analyst; T. Y Call1pbf'll, collt·ctor. 

16. Mary Lee seam, ThomlLS slope, ninth left ('ross hcading, llliddle bonch, 
LitTleton K E. Somerllleicr, aIU\lyst; T, M. Campbell, collector. 

17. }fary Lee seam, 'fholllas slope, ninth left Cl"OSS hell-ding, bottom bench, 
Littleton. E. B SOlllermeier, analyst; T. }I eoUector 

18. Mary LOll seam, 'l'homaH slope, tenth left cross 
Littleton E. E. Somcrllleier, analyst; T. M. Campbell, 

19. Mary Lee seam, Lewisburg !!loW', bottom of main ~lope in Illanway, 
60 feet from main slope, part of bed above bottom bench of 38 in(',hes, 
Lewi~burg F. M. Stanton, analyst.; E. M. Dawson, jr., collector. 

20. MaI'Y Lee seam, Lewishurg slope, bottom of main 
60 fcet from main slope, bottom beneh, Lewisburg. F. M. 
E. M. Daw~on, .il' .. colle(·tor 

21. Mammoth bed, HenrYE'llen 1'10. 6 mine, 2 miles southwe~t of Henry­
cllen. F. M. Stanton, analyst.; Chest.E'r 'V. \Vashbllrne, collect.or. 

22. Harkness bed, Margaret min"" main entry !:lOO feet from slope 1IlOuth, 
Margaret F. l\f. Stanton. allaly~t: Charlo/; Blltt.~, coHe<,tor. 

23. Gould bell., Loyjrk. I". M. Stanton, analyst.; W. F. Prouty, eoUector. 

MINING COX1HTlONS. 

In the 'Yarrior field the coal" lie nearly flat, excf'pt around 
the margin of the field. The dip is lov,' on the western margin 
alld steep on the eastern margin from Lewisburg sOllthward. 
In the Plateau fiel(i the dip is steep on the west side of Blount 
J10unhlin and moderate on tIll' east si(le, heing low or flnt in 
t.he bottom of the sYlleline. In the Cahaba field the dip is 
uniformly easbvard and comparatively ste('p throughout, with 
inereasing steepness neal' the east margin. Near the fault 
bounding the field on the ew~t the rocks appear to turn upward 
toward the fault, forming thus a narrow syndine, thc Hxis of 
which is shown on the nwps. On the eusterll margin of the 
'Varrior field are many Bormal faults of small throw, also shown 
on the maps. These fuuIts are of course a considerable hin­
drance to mining. 

.All the coal beds seem to have an excellent roof, generally 
of shale. Neither water nor gas is sufficiently abundant to be 
very troublesome. The topographic conditions in thc coal fields 
are such that points fllYorable for locating mines can easily be 
reached by railrouds. ~ 

[)E\,ELOl'Ml<~Nl'fl, 

An examination of the eeonomi(~ geology map will shm\ that 
coal-mining opf'rations are confine(l ulmo::;t entirely to the "\'{ar­
rior field, There is one active mine in the Henryellen Basin, 
the lIenryellen No.6 mine, and two mines in the Plateau field . 
COllRiderable eoal has bef'n taken from the MHTlInloth bed in 
the vicinity of Henryellen and a lit.tle from t.he Ibrkness hed 
at old mines in sec, 38, T. 16 S., n, 1 F.. In the 'Varriol' field, 
except for the Pratt bed, the workable beds have only bef'll 
touched here and there on the edges and the great body of 
ayailable coal is undisturbed. ' 

IR.ON ORE, 

GEOI,OGIC AND G.EOhltAPHIC ltBLA'L'lONS, 

The iron ore of the Birmingham quadrangle occurs in the 
Clinton ("Rockwood") formation. There are also limonite 
deposits in the residmd clay of the Knox dolomite on the east 
slope of Pine Ridge, in Cahaba Valley south of Leeds, and 
these ,vcre worked formerly, but op'erations were abandoned, 
as the deposits Hre not rich enough to work with profit under 
present eonditions, 

The Clinton formation carries are beds cverywhere in the 
quadrangle, but only on Hed Mountain south of Morrow Gap 
und on 'Vesl Red .Mountain north of Village Springs are the 
beds of suffieient thickwess and persistence and of good enough 
quality to he worked with profit at present. Outside of the 
territory just outlined the beds of ore are in general compara­
tively t.hin and even where thick carry only a small proportion 
of good or indifferent are, in streaks separated by ferruginous 
shale 01' sandstone. In Hlany places the ore beds are only 
highly ferruginolH3 sandstone, so lean as hardly to be ranked 

(IS ore. '1'hel'e is no doubt, ho"eYer, t.hat mueh orc of good 
qmllity exists ill t.he areas at present outsidc the field of actiye 
operations, and it is probable that thcsc areas will yield a con­
siderable quantity of ore after the richel' deposit.s of the region 
have been exhau.o;ted. The orcs of this region have been fully 
diseussed. in Bulletin 400 of the Survey and it speIDS unnec­
~ssary to go more into detail cOl1cernj;~g these less raluable 
aeposits. The following statements are therefore devoted to 
the areas carrying ore at. present workable. 

The Clinton formation, in which the ore occurs, varies 
extremcly in thickness and in the details of its stmtigraphy,. 
although the presence of beds of hematite somewhere within 
the f(lrmation i~ a remarkably persistent feature, not only 
throughollt the lellgth of the Appalachians but in roeks of 
equivalent age in "\Yis('onsin and ~ew Brunswiek. In Alabama 
the format.ion is thickest at the north and there contains b~ds 
of 1imestone, which give way to sanUstone with the thin~ 

ning of thc formation toward the south; the proportion of 
shale in the Clinton is also greatest in th ... northern part of 
the State. \Vithin the district here considered the Clinton 
formation shows notable variations in composition from north­
east to south west, as is indieated by the four sections on Hed 
Mountain, beginning northeast of Birmingham and continu­
ing at irregular intervals for about 20 miles to the southwest, 
~hown in figure;) (p. 5). As the Clinton has been fully 
deseribed on pages 5-6, further description will be omitted 
here. 

unE BEDS ON Rim MOUNTAIN. 

Hielcory .l..Vut seam.-The Hickory Nut seam, the upper­
most of the series, comprises R to 5 feet of sandy ore or 
ferruginous sandstone, eharaetel'ized by a great abundance of 
PmlamenUJ oblongus, fossils which resf'mble hickory nuts 
incH1'led in partly open outer 8he11::5. The ore is of too low 
grHde to he worked at pt'f~sent. The seam reaches its greatest. 
thickness in the dist.riet between Birmingham and Bessemer, 
and where r0cognized it lies ahout 12 to 20 feet above the 
next lower seam. 

Ida seam.-The Ida seam eonsists of 2 to 6 feet of rather 
siliceouR ore associated with 14 to 16 feet of ferruginous sand­
stone, Ore at this horizon is more continuous and extensIve 
than at the horizon of t.he Hickory Nut seam. It has been 
recognized at many of the workings from Bald :Eagle Gap 
to a point soutb of Clear Branch Gap. The seam is in general 
from ;1 to fj. feet thick where "\vol'ked, and soft ore only has been 
obtained from it in surface workings. Such ore carries 8.5 to 
44 pel" cent of metallic iron, with a corresponding range in silica 
of R2 to 42 per cent. Tl;e Ida scam occurs 20 to 50 feet above 
the top of t.he Big seam. 

Big and !ton dale sea;ns,-The Big aTJ(l Irondale ore heds are 
eonsidered together, as they flre very c10sely associated in Rpace. 
The ore of the two beds, however, differs somewhat in quality, 
and the seams are so sharply separated by thin sandstone or 
shale that they may be mine(l independently. 

The thickness of the Big scam varies from 16 to 30 feet. It 
extends as a traceable nnit. on H.ed Mountain for praetieally the 
whole length of the mining district. Notwithstanding its great 
thieklless there is rarely more than 10 to 12 feet of good ore in 
a single bendl, and at most places only 7 to 10 feet is mined. 
Probably thc maximum thickness is aitaiuf'd between Red Gap 
(neal' Irondale) and Bald Eagle, althouf!:h for a mile [southwest 
of Rf'u Gap the bed rrmains nearly UK thi(~k. Toward the 
southwest the total thicknes:3 of the ore-bearing sediments gt'J(l­
ually deereases, without, however, altering greatly the thickness 
of the workable portion. About the middle of the dIstrict the 
seam hp('omes separated into two benches, cither by a well­
defined parting along the hedditlg plane or by a Rhale brd thin 
at first but. thickening g1'lldually to the Elouthwest. The mid­
dle of the Big seam is the workable part in the northeast end of' 
the disLrict, but the UppCT bench is of' most importance through­
out. the rest of the area. III the southwestern portion of the 
district, south of this quadrangle, the lower benl'h, which 
farther northeast is composed of ore that may e,,-cntnully 
be mined, becomes a Reries of thin layers of lean ore and 
shale and is consequl'ntly of no possible value. Finally the 
upper bcnch itself be('omes ~haly and carrief:> only ore of very 
low grude. 

The Irondale seam is of most value on Red :\fol1ntain between 
Pilot Knob on the northeast and Lone Pine (jap on the south­
west. South west of Lone Pine Gnp the seam is composed in 
places of interbedded low-gmde iron Ore and l-lhalc, while else­
where its identity is completely lost. Its soft ore, now nearly 
all mined out by either ~urface trenches 01' slopes, is the best in 
thc dist.rict. Its hard ore is also of high grade and hitherto hfls 
been for the most part held in rcserve, because are eould be pro­
(iueed from the thicker Big seam at a lowf'r cost pel' unit of iron. 

The st.ructure awl composition of the Big and Irondale seams 
are shown in the following five sections, measured by Burchard a 

at plaees 2 to f) milcs apart alon~ Red l\IOllntain, beginning in 
the northeastern portion of the mining district: 

"BulL U. S. (jeol. Survey Ko. 4.00, 190\1, pp. 47-49. 



Charaeter of Big and Inmdale seams 1 mile northeast of :&d Gap, near 
Irondale. 

Big ..... m: 

Ore,sllIIdy •• 
Ore,lean,wlthllnequartzpebbles. 

OJ:'e,rnall8ive,cl'OS8-00dded,mined 

0J:'e, similar in appl!ILI'lInclI to 
Bbovebutnotminedatpre\6nt.. 

~n~~,~rerruginOllS,leanOre, 

BandBtone, very hard .• 
"Gouge,"CaJearB01llI __ 

IrondaleBe&IIl: 
Or1!.mllll!d •• 

ShaJe,ha.rd. 

Character. 

~ 8 r~~:FI1~:~e~cce~~'I~rs± 
1 Hardore: Ave:ragesmetalilciron,8IIperoent; 

lnsoluble,ll6perQllnt;lime,!llpercent. 

lPercentageot Iron grRdes down tI'<lm 86 at 
top to 1e811 tbau !ll at bottom; insoluble 
rtseBtO more than 00 per cent. • 

Character oj Big and Irondale seam8 me-half mile 80Uth of Red Gap. 

SBDdlItone,coarBe,telTuginoulll. 
BlgBllRm: 

0 ...... containing much silica to 
coarsegralnBBndflnepebbles 

Ore,mlned_ . 

Qre,notmlned __ _ 

Shale,sofL. 
Ironda]e""am: 

Ore,mined •• 

Upptll' halt, 80ft ore: Metallic Iron, 22± per 

~rl~~~~fi~ )t!~fii~ir~H±~~ 
cent; in8Oluble, 41± percent; lime, trace. 

Soft ore: Metallic iron, 36± per cent; lnsolu· 
bie,4Ii±percent;UmB,trace. 

Semlhard ore: Metallic iron,!l6± per cent: 
lngoluble, OO± per cent; IImecarbonate,8.te 
... ~C 

8ottol'll: Metallic iron,OO±perce:nt; Iooolu· 
ble,ll1±percenti lime,traoe. 

Character of Big and Irondale seams near Lake View, Birmingham. 

____ ""_, .. · __ I_Thl_e'·_~·I~ _____ _ 
FI.fn. 

S&ndsoone, thin bedded. 
Big BeRm: 

Ore,mlned. __ ••• ___ ._ 

Ore,notmined __ . 

Shale ..• 
Ore._ •.• 

1 Value decrease9 reguial'ly downward.. Soft 

l

ore: Hetalliciroo 16to2llpllrcent;lnsolu. 
2 bIe,SO to 00 per cent. 

, " lHIIl'd ore: Metallic Iron. 38± per cent; inllol· I ubI .. , 16:± per cent; lime carbonate, !H± 

9 2 ~:~~~~:ft.PIIr cent. Only hard 
'I percent Softore:l4etalliciron.ol'7±per 

------------~--~. 

Character of Big and Inmdale 8eams near Lone Pine flap. 

Big_m.: 
Ol'f:,mweu ____ . __ ........ . 

Ore,notmiued. __ II B Va.lue decrell8ll8 regularly downward, I;op ore 
being poorer than the orB mined above. 

Ol'll,notmlned .. _ •. __ Low·gradeore illterbeddedwith lIhale. 

Character of Big and I1'onda&e seam8 at open cut, fit'een Bpring mine, 
,sW. t stC.l1, T. 18 S., R. 3 W. 

Strata. Thlcknllllll. 

Sand.lltonll,coanI&,fIllTUg!nous. 
Shale, yellow. 

BigSllllm: 
Ore,mlL8ldve,cro .... bedded lind 

jOl.Ilted;mined. 
Parting on bedding pla.ne. 
ore., rathllra ferruginOUB sand· 

stone or 008.\'8IIgrlt; mined in 
Quly"fewpIaces. 

Sandstone, ferrug!noU8 and sbaly __ 
Bha.le,sandy •• 
Sandstone,ferrug!nou9. __ 
1IhaIe ____ ••• 

Ol'll,sandy .• 
Shale ______ . 

Ore,sandl" .• 

lrondale(f)~: 

Ore,verysandy •. 
Shale __ • 

Sandstone, fine gralned,veryfer­
""""O~ 

Shale. __ 

San.d.lltone,flnegra.lned,veryter-
rujfinous. 

ShaJe __ • 

BandBtone,very ferrllgin01lll ••. 

""". 
Bandskme,very ten-uginoU8 ••• 

'''''''. 

, . , 

The sections made near Lake View and at Lone Pine Gap 
show that although the total thickness of the iron-bearing 
strata in this direction grows gradually less, yet the thicknefls 
of workable material remains fairly constant, and the last sec­
tion illustrates the complete deterioration of the Irondale seam. 

The question whether the iron-ore beds extend to the south­
east under the Cahaba coal field is interesting and important. 
In this connection attention should be directed to the fact that 
the Clinton formation is present in the fauIt block 1 mile south 
of Henryellen. Furthermore, the formation carries good ore at 
this point, but nothing is known of the thiekness of the bed or 
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beds. These facts argue for the persistence of the formation, 
with good ore also, beneath the full width of the Cahaba field. 
The dip is continuously eastward at angles of 12° to 300 and 
the ore beds are thus caM'ied to great depths. Roughly speak­
ing, the ore horizon is 3000 feet below the Shades sandstone 
member on Shades Mountain, 4000 feet below the Gould coal, 
5300 feet below the Harkness coal, 7000 feet below the Mam­
moth coal, and 8000 feet deep in the deepest part of the Cahaba 
trough. Whether the ore maintains its thickness and quality 
under this area is entirely unknown. The hard ore has not 
been found to change materially in quality with increase of 
depth up to the present time, though it has been tested at a 
depth of 1200 feet, and there is no well-established ground for 
expecting such a change. As the mining of this deeper-lying 
ore is a labor for somewhat remote generations, the matter 
demands no further discussion here. 

ORE BEDS ON WD3T RED HOVNTAIN. 

On West Red Mountain the rocks dip at high angles and 
appear not to carry valuable seams of iron ore throughout the 
middle of the district. To the north of Village Springs, how­
ever, is a bed of' Borne value which has been mined at Compton. 
This bed is reported to be 3t feet thick just south of Blackburn 
Fork, 6 miles north of Compton. Its extension south of Comp­
ton is not known. 

The seam at Compton ranges generally from 30 to 36 inches 
in thickness, with a thin parting of shale that is irregular in 
position. Locally the entire seam is pinched down to a very 
few inches or entirely cut out by downward bulging of the 
overlying shale, whlch at such places has a concretionary or 
concentric structure. Such structures, which result in the local 
absence of the ore bed, are termed "faults" by the miners, but 
there is no disloeation of the beds such as is required by a true 
fault, and the ore is usually picked up again if' the workings 
are driven on. 

CHARACTER OF THE ORE5l. . 

As described by Burchard a the Clinton iron ore, so named 
from its typical occurrence in sedimentary rocks at Clinton, 
N. Y .• and in strata of equivalent age in other parts of North 
America, belongs to the class of iron oxides known as red 
hematite. It includes the structural varieties known as red 
fossil and oolitic ore. The mass of the ore is amorphous red 
hematite mixed with calcium carbonate, silica, alumina, mag­
nesium carbonate, and other minerals in minor quantities. 

STRUCTURE, 

The structure and mineralogy of the Clinton ore are closely 
related features of' the deposits. The ore with its associated 
minerals occurs in lenticular beds analogous to strata of 
sandstone, shale, and limestone, and interbedded with such 
rocks. 

The fossil ore consists of aggregates of fossil organic forms 
such as bryozoans, crinoids, corals, and brachiopods. (See 
PI. VITI.) These forms were evidently at one time principally 
calcium carbonate. and they have been replaced partly or wholly 
by ferric oxide. The fossil material, much of which consists of 
broken and waterworn fragments, evidently was gathexed by the 
action of waves and currents into beds and subsequently cemented 
together by calcium carbonate and ferric oxide. More or less 
clay material has been likewise included in the beds during 
their formation, and this commonly exists as thin seams ofshale. 

The oolitic ore consists of aggregates of flat grains with 
rounded edges, somewhat of the size and shape of flax seeds. 
(See PI. XI.) These grains generally lie with their flatter sides 
parallel to the bedding planes of the rock, and the mass is 
cemented by ferric oxide and more or less calcium carbonate. 
The flat grains have a nucleus of quartz, generally very minute, 
about which successive layers of iron oxide and in many 
instances very thin layel'S of silica and aluminous material 
have been deposited. One of the two varieties of ore generally 
predominates in a bed, but in certain localities the fossil and 
oolitic materials are mixed in nearly equal proportions. The 
fossil ore where unweathered, as compared with the oolitic ore 
in the same condition, is apt to be the more calcareous, while 
the oolitic ore may carry higher proportions of silica and 
alumina. 

A characteristic of the Clinton ore that is secondary rather 
than original is that where weathered or acted upon by surface 
waters the lime carbonate is dissolved out of the beds, thereby 
increasing the content of iron oxide, silica, and other constitu­
ents proportionately. Such altered ore is popularly termed 
"soft ore," and appropriately, too, for where altered it is usually 
porous and friable as compared with the unaltered material, 
which is termed II hard ore." The alteration of the ore beds 
takes place along the outcrop and to distances of a few feet to 
400 feet, depending on the attitude of the beds and on the 
thickness and permeability of their cover. The quantity of the 
soft ore is small as compared to that of the hard ore, and owing 
to its higher content of iron and its greater accessibility much 
of the soft ore has already been taken in mining, so that in the 

"Bull. U. S. Gool. Survey No. 400, 1009, pp. 26--27. 

future the reserves of this variety of are will steadily decrease 
in importance. 

CHEMICAL COMPOSITION. 

Conditions of blast-fnrnace practice determine the grude of 
material that may be regarded as an are. For instance, a lower 
limit of metallic iron and a higher limit of impurities may be 
allowed in a limy ore than in one that contains but little lime. 
In localities where brown iron ores are available for mixing 
with Clinton ores an ore of the Clinton class can be used as a 
flux in many instances, although it runs SO low in iron and so 
high in lime that it might not be regarded as acceptable in dis­
tricts where no brown ore can be used. In general the hard 
and semihard ores used to-da y in the Birmingham district 
range in percentages of major constituents as follows: Metallic 
iron, from 32 to 45 per cent; lime oxide, from 5 to 20 per cent; 
silica, from 2 to 25 per cent; alumina, from 2 to 5 per cent; 
magnesia, from 1 to 3 per cent; phosphorus, from 0.25 to 1.5 
per cent; sulphur, from a trace up to 0.5 per cent; and water, 
from 0.5 to 3 per cent. The ore is therefore of non-Bessemer 
grade. Small quantities of manganese are found in the ore in 
places. The content of this mineral seldom exceeds 0.25 per 
cent. In the soft ore the lime generally runs less than 1 per 
cent, so that the percentages of the other constituents Me pro­
portionately higher. 

The following analy,es show a typical hard ore (No.1), a 
typical soft ore (No.4), and intermediate or semihard grades 
(Nos. 2 and 3): 

Analyses of C&inton i1'on ores, showing gt'adatirJn fl'om hard to soft 01"l~. 

Iron, metallic (Fe) __ . __ . __ 

--1-' -~~I .~-
___ 87.00 45.70 50.44 54.70 

Silica. (SiO.) _____ _ _ _______ 7.14 12.76 12.10 18.70 
Alumina (Al.O.) ____________________________ ._ 3.81 4.74 6.00 5.66 
Lime (Co.O) _.___ . 19.20 8.70 4.65 .00 
Ma.nganese (Mn) __________ • ___ • __ _ ... .1' .2l .28 

.
08

1 .80 

.08 .m .08 

." .46 .10 

Sulphur (S) ___ _ 

PhosphoMlli (P) __ _ 

These analyses represent ore samplee from a single slope on 
the same horizon of the Big seam in Red Mountain, near Bir­
mingham, at distances respecti vel y of 540, 480, 420, and 240 
feet from the mouth of the slope. Beyond the point at which 
No. 1 occurs there is no great change in the character of the 
ore, for as mined at present the seam carries an average of 35 
per cent metallic iron in this particular mine. 

SPECn'lC GRAVITY. 

The Clinton ore exhibits rather wide variation in specific 
gravity due to variations in composition and to variations in 
structure. By experiments with 1-inch cubes and lumps of 
ore the specific gravities of certain southern Appalachian 
Clinton ores have been found to range from 2.93 to 3.56. 
The above figures correspond roughly to weight, of from 183 
to 225 pounds per cubic foot and to volumes of 12.25 to 10 
cubic feet per long ton. 

LIMESTONE AND DOLOMITE. 

General statement.-Both limestone and dolomite are eco­
nomically importan·t in the Birmingham district. Limestone 
is used for lime and cement, and both limestone and dolomite 
are used for flux in iron smelting. Indeed, the presence of 
dolomite for fluxing material is one of the three essential 
factors in the great industrial development and importance of 
the Birmingham district. 

In this area there are three distinct limestone formations and 
one dolomite formation. These are, in order from youngest to 
oldest, the Bangor limestone, the Chickamauga limestone, the 
Knox dolomite, and the Conasauga limestone. 

BANGOR LIMESTONE. 

The Bangor limestone is of Carboniferous age and is named 
from Bangor, Ala., where it has been quarried. It is generally 
a semicrystalline, rather light-gray limestone, ranging from a 
few feet to 300 feet or more in thickness. Its chemical compo­
sition is shown below. 

Analyses of Bangor lime8tone." 

Sillca (SiD.) ___________________ . _________ . __ _ ':05 :45I-2;H~05 
Iron oxide and alumina (Fe.Os+Al.O , )__ .76, 3.30 .70 .at 

Magnesium OOl'bonate (MgCO.). _____ . _____ .____ 8: 15 ___ ~ ______ ~___ :71 
Lime carbonate (CaCO.) ______ ._____ 89 64 86 351 94 159 96 74 

II Smith, E. A., Bull. Alabama Oeol.. Survey No. 8, lOOf, p n. 

1. Average sample of 150 feet of rook ased as flUI, Compton quarry, north 
of Dale. J. L. Beeson, a.n.a.lyst. 

2 and 3. Stock house samples, Compton quarry. W. B. PhUlfps, analyst. 
4. Average of eight analYII8IiI of limestone from Blount Springs quarry. 

Henry McCalley, .T. L. Beetlon, and.T. R, H8.1'l'is, analysts. 

These analyses show considerably more silica and magnesia 
in the limestone of the Compton quarry than at Blount Springs. 
Only analysis 2, however, shows an injurious amount of silir.a, 
with a corresponding lower percentage of lime carbonate. 



CHICKAMAUGA LIMESTONE. 

The Chickamauga limestone has been quarried at Gate City 
by the Sloss Iron Company for use as flux, but it is no longer 
used in this region for that purpose to any extent. The sub­
joined analyses show its composition at this quarry. 

Analyses of Chickamauga Umestone at (}ate City." 

Silica (SiD.) _________________________________________________ _ 5.70 B.BO 
Iron oxide (Fe,O.) 

Lime carbonate (OaCO.) 

1.87 2.14 
____________________ 91.1691.33 

"Smith, E. A., Bull. AIabamaGooI. Survey No. 8, lllOf, p. '1'J. 

1. Average sample from crnsher. Hl'nry MoCalley, analyst. 
2. Average of four samples. J. W. Miller, analyst. 

The nigh percentage of' silica shown by these analyses prob­
ably indicates the reason why the use of this limestone as flux 
has been discontinued. Much purer rock can be obtained in 
the region, as will be shown below. 

The most favorable locality for quaITying the Chickamauga 
limestone in this region, so far as natural conditions are con­
cerned, is at the south end of Blount Mountain, where the lime­
stone lies nearly flat and forms high hilh!, such as Foster and 
Butler mountains. About 400 feet of limestone is here avail­
able, entirely above drainage level and exposed on all sides. 
This locality could be easily reached from the Louisville apd 
Nashville Railroad by a spur 3 miles long, leaving the main 
track 2 miles north of Pinson and extending up Dry Creek to 
Foster Mountain. 

KETONA DOLOMITE MEMBER. 

The lower 500 to 600 feet of the Knox dolomite, which is 
free from the chert characterizing the upper 2700 feet of the 
formation, is known as the Ketona dolomite member. It out­
crops along the east side of Opossum Valley, where are located 
the quarries of the Republic Company at Thomas and of the 
Sloss Iron Company at North Birmingham. The outcrop 
in Opossum Valley continues as a nanow belt up the west 
side of Birmingham Valley to Pinson. Along the eRst side 
of Birmingham Valley a narrow belt outcrops to a point 
within 1 mile of Chalkville. Besides the quarries mentioned 
above, the Spencer quarry of the Lacy-Buek Iron Company at 
Lardona, that of the Tennessee Company at Ketona, and the 
quarry at Dolcito are located along the western belt. The 
eastern and western belts of outcrop are connected between 
North and East Birmingham, where the dolomite lies nearly 
flat and makes a wide outcrop separating the chert ridge in 
Birmingham known as Cemetery Ridge from the chert ridge 
extending northeastward from East Birmingham to Blount 
Mountain. An outcrop of the dolomite in Murphrees Valley 
extends along the east side of Gravelly Ridge from Chepultepec 
to Remlap. It is well exposed on Blackburn Fork west of 
Swansea as a bluff about 100 feet high. rl'he dolomite is also 
known to occur along the east side of the Cahaba trough at the 
west base of Pine Ridge, where on account of its vertical atti­
tude its outcrop is narrow, though it probably extends for 10 
miles diagonally across the southeast corner of the quadrangle. 

The Ketona dolomite is generally ~ray in color and more or 
less crystalline in texture. As shown by the analyses below, it 
may be nearly free from silica, though thin plates of chert or 
silica in some other form are said to occur in the rock at vari­
ous points. At the top it begins to show more or less abun­
dant chert inclnsions, such as nodules, stringers, and thin 
ilTegular sheets. This transition may be observed in the 
vicinity of the abandoned Dolcito quarry, where the overlying 
cherty beds of the Knox dolomite ate fairly well exposed. The 
rock is as a rule thick bedded. In weathering much of the 
snrface becomes granular, simulating closely a coarse-grained 
sandstone. The dip along the western belt, where the quarries 
mentioned above are located, is from 100 to 150 E. 

From the Ketona dolomite member is obtained all the flux 
quarried in the quadrangle except that obtained from the 
Bangor limestone. As quarried by the Tennessee Company 
at Ketona and the Sloss Company at North Birmingham 
this rock is a nearly pure calcium and magnesium carbon­
ate, as shown by the following analyses: 

.t1nalysf.Js 01 dolomitf.J from Ketona and Nurth Birmingham.. 

I 1. a. 
-1--

Silica (SiO l ) ____________ _ ______________________ 11.81 0;70 

Alumina (AI.O.)_________________ _ _____ 1 .96 .68 

IJme carbonate (CaOO.)____________ 55,80 56.41 

Magnesium carbonate (MgCOs) ____ ~--------------142.47 43.00 

1. Averageof tour analyses of average samples from Ketona quarry, made 
from August to October, 1908. Analylltls furnished by Tennessee Company. 

2. Average of ten anwyses of carload lots from North Birmingham quarry, 
made trom August, 1903, to .J nne, 1905. Analyses furnished by Bioos Com­
pany. 

These analyses indicate that the lime and magnesia in this 
rock are nearly in the proportions of the mineral dolomite and 
that it i, properly caned dolomite. 
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,V. B. PhillipsG has made a number of silica determinations 
from the dolomite in the vicinity of Dolcito. At the south 
end of the Dolcito qualTY, which had a faee of 17 feet at the 
time of sampling, samples taken from every foot of the face 
showed a range of 0.48 to Q.88 per cent of silica, with an 
average of 0.64 per cent. At the northeast end of the same 
quarry, presumably from the same beds as at the southwest 
end, though not so stated, the silica, in samples taken in the 
same way, ranged from 0.48 to 4.58 per cent, with an average 
of 1.69 per cent. This shows a considerable variation within 
a short distance. Two miles northeast of Dolcito, on Five­
mile Creek, 29 samples taken at intervals froni the top to the 
bottom of 116 feet of dolomite and analyzed by Phillips gave 
silica ranging from 0.96 to 7.28 per cent, with an average of 
3.26 per cent. This shows a still greater increase in silica con­
tent to the northeast. It is possible that these samples were 
obtained at a horizon above that of the true Ketona dolomite, 
which north of Dolcito is apparently confined to the flat land 
along the valley and does not show in outcrop to any extent. 

On account of the fact that the dolomite outcrops along the 
valley bottoms and but little above drainage level, the condi­
tions for quarrying it are not very favorable, inasmuch as it is 
necessary to keep the quarries dry by constant pumping and 
the rock has to be raised from considerable depths. It is 
especially difficult to keep the quaITies dry in heavy and pro­
longed rains, and at times work has to be suspended ou 
account of flooding. The usual conditions of qualTying are 
shown in Plate xn on the illustration sheet. 

The conditions for quarrying are most favorable in Mur­
phrees Valley between Remlap and Chepultepec, where the 
dolomite outcrops well up on the east side of Gravelly Ridge. 
Although the rock here dips to the west at a considerable 
angle. large bodies of it could be quarried in such way as to be 
self-draining, and the expense of raising the rocks would he 
entirely avoided. 

The suitability of this dolomite for flux has been amply 
demonstrated by its use in the furnaces of the region .for the 
last ten years or more. The results obtained throughout this 
period prove that the dolomite is in every respect equal to the 
best limestone to be had in the region for fluxing purposes. 
One company reports its exclusive use in smelting iron for the 
manufacture of steel by the basic process. The abundant sup­
plies to be had in proximity to the furnaces also favor its use. 

OONASAUGA LI.M:E};TONE. 

No use has been made of the Conasauga limestone in this 
region so far as known. Below is an average of two analyses 
of samples from an old quaITY near Wheeling, northeast of 
Bessemer. 

A",erage analylJiB of Oonasauga limfl8tone from quarry near lV1!ee[fng. 

[WilllamE.Ja ........ sna.lyst] 

Siliea(SiO.)_______________________________ 1.20 
Iron oxide and alumina. (Fe.O. + Al.O.)________________ .49 
Lime carbolJate (01.1.00.)________ 89.03 
Magnesium carbonate (MgCOa)________________ 8.04 
Sulphur dio:rlde (SO.) __________________________________ .11fi 

This rock is suitable for flux and for lime, but it contains 
too much magnesia for cement making. It would, however, 
manifestly be unsafe to draw any general conclusions a@ to the 
general composition of this limestone from these two analyses. 

The outcrop of the formation is always on low ground neal' 
drainage level and the dips are high, so that the conditions for 
quarrying are very unfavorable. There is little likelihood that 
the limestone will be utilized to any extent, as the region con­
tains abundant material of as good or better quality and better 
situated for quarrying. 

CLAY. 

Both sedimentary and residual clays occur in this quad­
rangle. The sedimentary clay occurs either as a superficial 
deposit or as the underclay of coal seams. 

So far as known, the only important superficial deposit of 
sedimentary clay lies along Turkey and Cunningham creeks 
south and east of Morris. This clay has been worked to a 
considerable extent for brickmaking at De Soto, on the Moss 
property, but the plant has not been in successful operation in 
recent years. The clay here is reported. to be 10 to 12 feet 
thick and ,hows the following ,,,,tion: 

Beet'irm of clay at Moss brickworks, ])e 8oto. 
Ft. hi. 

Gray sandy loam _________ ________________ ________________ 1 
Sandy clay ______ . ________________________________________ 3 I) 

Layer full of ferruginous and sandy fragmentB__ 6 
Olay stained with iron to bottom ______________ 5 

The entire thickness of the deposit is used. The bricks 
made from this clay are of a good red color and are reported 
to be of excellent quality. They are said to shrink a good 
deal in drying. The clay in this locality is said to occur in 
irregular patches of unknown shape and extent as far down 
Turkey Creek as the bridge south of Morris. Clay was noted 
along the Louisville and Nashville Railroad half a mile east of 

".McCalley, Henry, Report on the valley regions of Alabama, pt. 2, Geol. 
Survey Alabama, 1897, pp. 823---826. 

Morris and at a point between Fedora and Indio. It seems 
not unlikely that the clay deposit is coextensive with the fiut 
ground along Turkey Creek from Fedora to Indio and along 
Cunningham Creek for 2t miles above its junction with Tur­
key CI'eek, though it probably varies much in thickness and 
quality in this area. 
, This deposit of clay accumulated during the time that the 
creek waters were more or less ponded from some cause, for it 
is evidently composed of fine material that was washed down 
from the sUlTounding hills and slowly settled in still water. 
The cause of the ponding may have been a stratum of sand­
stone which crosSf>fl Turkey Creek near the bridge south of 
Morris and which retarded the downcutting of the creek bed 
and acted as a dam to the water above. 

Residual clay from the Knox dolomite and the Conasauga 
limestone is utilized at a number of points in Birmingham and 
vicinity. This residual clay or red loam to the depth of 4 to 
8 feet, together with a foot or more of top soil, makes an ex­
cellent common brick. The soil and red loam are mixed in 
the proportion of one-third soil to two-thirds loam, to prevent 
too great shrinkage. The loam call not be worked beyond a 
depth that would give too great a proportion of loam in the 
mixture. The materials are mixed with a wheel in open pits 
for about three hours, sufficient water being added to give the 
necessary degree of plasticity. The brick are molded by hand, 
air-dried for about a week, burned for twelve to fourteen days, 
and allowed four to six days to cool off. 

The only underclay utilized in the quadrangle is that under 
the Black Creek coal bed at Coaldale and vidnity. It is a gray 
plastic clay and makes a buff brick. It has been mined near 
the Southern Clay CODipany\~ brickworks at Coaldale and at 
the Butterfly mine, about 1 mile east of Coaldale. At both 
points it is 4 feet thick. Its further extension is unknown, 
but t.here is evidently a considerable body of good clay in this 
locality. From both places mentioned above the clay has been 
shipped to Birmingham and Bessemer for fire brick and terra 
cotta. It is now being mined at the Butterfly mine by the 
Sibley-Menge Press Brick Company for use in its new works 
1 mile north of Coaldale. It is used for dry-press face brick 
of bufT color, is mixed with shale for gray brick, and by the 
addition of manganese is nSM fo]' speckled brick. 

A bed of clay 4 to 6 feet thick underlies the Nickel Plate or 
American coal seam at Baileys Quarters, northeast of Brookside, 
where it is exposed in a cut of the Louisville and Nashville 
(North Alabama) Railroad. The same clay also ,how, in a 
Cllt of this railroad at Clift station. Here there are three beds, 
two of which are each 2 feet thick and one 18 inches thick. 
A bed of clay 3 to 4 feet thick occurs at the same horizon at 
Short Creek, Rnd clay of greater or less thickness has been 
noted under the same coal at other poin ts in the region. It 
has not been utilized and nothing is known of its qualities. 

A bed of very white, soft, plastic clay 2~ feet thick underlies 
the Pratt seam at the Thompson mine, northwest of Sayreton, 
but generally the coal seams of this region appear to be without 
underclays of economic importance. 

SHALE. 

The Alabama coal measures, reaching in the deepest part of 
the Cahaba.trough nearly 7(x)() feet in thickness, are made up 
of alternating shale and sandstone, the shale forming about 
two-thirds of the whole. Most of the shale is probably suit­
able for brickmaking. Shales from different horizons in the 
Warrior Basin and from one horizon in the Cahaba trough are 
now being utilized for brick. 

The highest bed of ,hale n,ed for brick is that above the 
Mary Lee coal group in the Warrior Basin. This is generally 
a blne clay shale about 200 feet thick. It i, a persi,tent 
stratum, extending throughout the Warrior Basin in this area 
where not removed by erosion. It is very uniform in appear. 
ance, though, as stated below, it may show considerable varia­
tion in composition at different points or at different levels-­
The vertical continuity of the shale is broken here and there 
by layers of sandstone up to 10 feet thick, or possibly more at 
ilome points. Shale from the bottom of this mass is extensively 
used for brick by the Graves Shale Paving Brick Company at 
Graves. Below is a section of the ,hale quarry at this place. 

SecUon at shale quaNjJ, (}ra1)elf. , .... 
Yellow shale _________________ ______________________________ 6 

Gray shale_______________________ 10 
Blue shaJe__________________________ _ __________ 28 

... 
The ,hale dip' from 100 to 15' W., into the hill. Accord­

ing to Ries,'" the yellow shale is somewhat sandy and has a 
large content of feITic oxide. It vitrifies at 22500 F. and fuses 
at 2500°, yielding a brick that has a tensile strength of 40 
pounds to the sq':l3re inell. The gray shale is less sandy and 
ferruginous. It vitrifies at 22000 F. and fuses at 2500°, yield­
ing a brick of good red color, with an average tensile strength 
of 105 pounds to the square ineh. The brick are burned nine 
days in round down-drnft kilns. Paving brick and chemical 

"RI.ee, Heinrich, Bull. Gaol. Survey Alabama No.6, 11100, p. 185 



blick are made. The latter an used plincipally for packing 
acid chambers in making sulphuric acid, a use for which they 
are well adapted because, on al.'Count of their density, they 
absorb almost no water. The daily capacity is 50,000 brick 
and the actual daily output is reported as 28,000 to 38,000. 

At Coaldale shale from two horizons is used. The upper 
horizon is that of the Jefferson coal seam and the lower is 
about 150 feet below the Black Creek coal seam. Shale from 
the upper horizon is utilized by the Southern Clay Manufac­
turing Company for vitrified paving brick. The section at 
this company's quarry is 8S follows: 

Section at SoulheT1t Clay Manufacturing Company's quarry, Coaldale: 
...... 

Reddish. somewhat sandYllhaJe _____ . ___________________ . ___ 20 
Dark clay shale with mica __________________________________ 15 
Ooal_________________________________ ___________ ___________ 1 

Stilt gray, BOI1I8what sandy shale SO 
Coal_~ ________________________________________ 1 

The shale dips at a low degree to the east, and as it outcrops 
near the top of the hill the conditions for quarrying are very 
favorable. The 20 feet of reddish shale may differ from the 
underlying 15 feet of dark shale only in being more weathered. 
Although the lower 30 feet of gray shale has been used, only 
that from the upper 35 feet is used at present, in the propor­
tion of two-thirds red shale to one-third dark. A test, appar­
ently of the red shale, showed that vitrification takes place at 
20000 F. and viscosity at 21.500 F. The brick are burned in 
round down-draft kilns for nine days and are red or brown. 
The capacity of this plant is 30,000 brick dwly. 

The shale lying 100 to 200 feet below the Black Greek seam 
is used for dry-press brick by the Sibley-Menge Press Brick 
Company, whose plant is about 1 mile north of Coaldale. The 
shale lies nearly flat and is at least 70 feet thick, but only rock 
from the bottom 20 feet is used at present. In its weather.ed 
condition this is a gray clay shale, apparently with very little 
mica and sand. It makes a fine dry-press face brick of a pleas­
ing red color. As stated above, it is mixed with the underclay 
of the Black Creek coal for gray brick. The capacity of the 
plant is about 60,000 brick daily. Tests of brick made at 
this plant showed a crushing strength of over 100,000 pounds 
and an absorption of:3 ounces of water in six hours. 

At Lovick, in the Cahaba coal field, shale lying between the 
Gould and Nunnally coal groups is being extensively utilized 
at the brickworks of L. L. Stevenson. The whole bed utilized 
has the following section: 

Section at SiefUltlSOn briCkworks, Lo~ick. 

Redrllsh IIhale. probably weathered phase of gray shale 
below______ _______________________ _________________ 10 

Gray clay shale ____________________________________________ 18 
Blue-black carbonaceous cla.y shale, with fossils__ _ __ ____ 20 

Shale from all these layers is mixed and used for pale-red 
common brick or brown vitrified brick. The time of firing is 
nine days-three days at low heat to expel the water and six 
days .t red heat and finally at white heat. The capacity of 
the plant is 80,000 hrick daily and the output is large. No 
analyses or physical tests have been made. 

This shale body is traceable by a characteristic dark fossilif­
erous shale layer for 6 miles southwest of Lovick. It is partic­
uhrrly well shown along the Leeds-Birmingham road in the 
Elouthwest comer of sec. 28, T. 17 S., R. 1 W. The shale 
extends northeastward along the west side of Owens Mountain 
to Parsons station and beyond. At Lovick this shale dips 8C1 
E., but both to the north and the south the dip reaches 20°. 

Since the field work for this folio was completed the Copeland­
Inglis shale paving and building brick plant has been estab­
lished at Alton, in Shades Valley. It uses shale from the 
middle of the Parkwood formation. 

The shales of this region are well adapted to brickmaking 
not only at the points described above but also at many other 
points at the same or other horizons throughout the area. It 
appears, therefore, that there are unlimited quantities of shale 
in this region from which high-grade paving and building 
brick can be made. At many points the conditions as regards 
quarrying the shale, cheap fuel supply, and transportation 
fadlitie.s are "worable for the location of brickworks. The 
shale brick made in this region find an active market through­
out the Southern States. 

ROAD METAL. 

The Birmingham region il:1 abundantly supplied with road 
meta1. The limestones and dolomite already described will 
afford exhaustless supplies of material for road making, for 
both foundation and surface purposes_ The coal-measure and 
other sandstones will yield abundant material for foundation 
work. The chert of the region, especially the Fort Payne 
cht'rt, is an ideal material for surfacing roads. A characteristic 
of the Fort Payue especially facilitating its use for this purpose 
is its minutely shattered or fractured condition, near its outcrop 
at least. It cau be dug or blasted from its beds to considerable 
depths and comes out in a condition to go on the road with lit­
tle or no further preparation_ About 2 miles west of Bessemer, 
a few miles south of the quadrangle, chert is taken out in this 
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way to a depth of about 100 feet. The comparatively brittle 
nature of the Fort Payne chert allows it to pulverize and 
become firmly compacted into a smooth, hard mass. Probably 
it contains also enough calcareous matter to act as a bond. It 
makes a very finn, smootb, white, clean road surface. 

The Fort Payne chert has been exploited in this quadrangle 
only at Red Gap and the immediate vicinity. The supply 
easily accessible to transportation along the east flank of Red 
Mountain and in the region to the north of Trussville is inex­
haustible. In fact, the formation will probably yield cbert 
practically ready for the road at almost any place along its 
outcrop. 

Chert from the Knox dolomite has been used to some extent 
for road dressing. It is taken from banks adjacent to the roads, 
where the finer portions of the residual chert have accumulated 
at the bases of slopes. The material is shoveled out like grav..el 
and is mixed with more or less earth, which serves as a bond_ 
Great quantities of this chert exist as bowlders scattered on the 
surface of the Knox outcrops. If crushed to a fine size and 
mixed with a sufficient proportion of finely crushed limestone 
to serve as a bond or cement, this chert would apparently make 
a superior material for surface dressing. It is so hard as seem­
ingly to be indestructible. By itself, indeed, unless crushed 
very fine, it would hardly be suitable for road metal, as it 
would not make a compact mass, but with sufficient bonding 
material it would make an excelleut road. The expense of 
crushing the hard bowlders might prove too great to permit 
its use. It has never been tried. 

BUILDING STONE. 

Abundant sandstone for rough masonry occurs in the coal 
measures, Hartselle sandstone, and Clinton formation. A little 
brown sandBtone has been taken from the Clinton formation in 
the vicinity of Gate City for superstructural work. Very lit­
tle stone of a quality suitable for such work can be obtained, 
however. At the base of the Chickamauga limestone in Mur­
phrees Valley is a stratum of buff limestone that works freely 
and has been utilized to some extent for dimension stone in 
abutme~ts for railroad bridges. The situation of this stratum 
at the base of West Red Mountain, under which it dips at a 
comparatively steep angle, renders it practically inaccessible 
for qualTying on any cousiderable scale. 

SAND. 

Sand for several purposes is obtainable in the Birmingham 
quadrangle. A mile northeast of Trussville sand is pro<:ured 
from the Hartselle sandstone member, which is coarse and fri­
able, and also from a red loam on the slope below the quarry 
in the Hartselle,.sandstone. The loam may be residual from 
the Hartselle or it may be of Lafayette age, as it greatly resem~ 
bles the Lafayette in other localities. The red loam is used as 
moldiu~ sand. Sand from the friable Hartselle, both in the 
Trussville locality and at a quarry at Irondale, is used exten­
sively for sanding brick molds and for other purposes. Sand 
has also been obtained on a small scale by crushing the Boyl{'-s 
sandstone member at SaY1'eton Gap, North Birmingham. This 
sand has been used in the manufacture of sand-lime brick. The 
sand is about 98 per cent silica. The sand-lime brick industry 
does not appear to have beeu very successful, however. 

LIME AND CEMENT. 

The raw materials of lime and cement exist in great abun­
dance in the region. About a mile north of Chepultepec the 
Chickamauga limestone is quarried and burned into lime on a 
considerable scale. At Leeds a large cement mill has been 
established. It obtains its limestone from the Chickamauga 
limestone and its shale from the Floyd shale to the east of 
Leeds. Much of the shale in the coal measures is probably 
suitable for cement manufacture. The Chickamauga and 
Bangor limestones are generally suitable for the same purpose, 
but the Knox dolomite and probably the Conasauga limestone 
carry too much magnesia for cement making. 

SOILS. 

The Birmingham quadrangle has a variety of soils. The 
shales and sandstones of the coal measures yield a soil varying 
from a sandy to a clay loam, depending on whether sandstone 
or shale predominates in the underlying rocks, from tbe disin­
tegration of which the soil is derived_ These soil types 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 with rock fragments. The soils themselves contain a 
considerable percentage of rock fragments, bnt as a rule tbe 
fragments are fine and constitute no obstacle to cultivation. 
The soil is of moderate fertility. 

The limestone and dolomite valleys have some of the best 
soiL The areas of Knox dolomite and Fort Payne chert carry 
a stony loam which is comparatively unfenile 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 transpor­
tation from the higher ground_ On the slopes and bills the 

soil is full of chert bowlders, which are an impediment to cul­
tivation, but in the lower grounds the chert fragments, though 
plentiful, are finer and less troublesome. The flat-lying areas 
of Bangor limestone, especially in Brown Valley and its coves, 
have a fertile clay loam resulting from tbe decomposition of 
the limestone. Wherever the limestone outcrop is crosscd by 
streams from the sandy coal measures the limestone soil is 
modified by the accumulation of sandy material transported 
by the streams and a rich sandy loam is formed_ The areas 
of Conasauga limestone have a reddisb, yellowish, or black 
clay loam of good fertility. Locally these areas are low-lying, 
poorly drained, and unfit for tillage. 'fhe same statements 
apply to the Chickamauga limestone area of Cahaba Valley. 

The Floyd shale areas in Shades and Cahaba valleys have a 
clay soil, in some places poorly drained and little suited to cul­
tivation. 

The alluvium along the streams is the best soil of the quad­
rangle, but it is of small extent. 

WATER SUPPLIES. 

Underground waier.-The Birmingham quadrangle is abun­
dantly supplied with water, because it is situated in a region 
having a yearly rainfall of over 54 inches. Large splings of 
excellent water are common in the limestone and dolomite 
valleys, and these contribute largely to the How of the larger 
streams, such as Cahaba River and Gurley, Fivemile, Village, 
and Valley creeks. Permanent wells of good water can be 
obtained almost anywhere at depths of 40 to 60 feet. At 
Schillinger's Brewery in Birmingham are three wells in the 
Conasauga formation, one of which is 150 and the other two 
100 feet deep. These yield 250 gallons of water a minute 
each and have never shown any signs of exhaustion. The 
water is used for making ice. 

The character of the underground water varies of course with 
the source. From the limestone and dolomite areas the water is 
"hard" from the calcareous matter in solution, while from the 
coal measures, which are composed of shale and sandstone, 
the water is "soft" or freestone water_ No analyses are at 
hand showing the exact composition of either the hard or soft 
waters. 

Surface 1bater.-Great quantities of water are consumed in 
the coal washeries, smelting furnaces, and other manufucturing 
establishments located in Birmingham and vicinity. Supplies 
for these purposes are derived from the creeks or from Cahaba 
River, which also affords the water supply for the city of Bir­
mingham. In raiuy times the smaller streams in the vicinity 
of the furnaces, washeries, etc., furnish plenty of water, but in 
_seasons of drought the supply is likely to run low and the 
water problem becomes seliolls. In the vicinity of Birming­
ham water is obtained largely from the waterworks company, 
but some of the larger consumers desire to have an independent 
supply, and to obtain such a supply that will be abundant and 
permanent it is necessary to resort to the lower courses of the 
larger streams of the region or to the distant rivers, like Black­
burn Fork and Locust Fork. 

The Tennessee Coal, Iron and Railroad Company is con­
structing a dam near Village Falls to impound the water of 
Village Creek for use in its iron and steel works at Ensley. 
The other streams heading in the dolomite area of Birming­
ham Valley-Fivemile, Turkey, Self, and Gurley creeks-­
afford equally good opportunities for a permanent and fairly 
abundant water supply. A dam 150 feet high across Black­
burn Fork just above Swansea would raise the water high 
enough to run to all parts of the city of Birmingham. Locust 
Fork could be dammed, say below Watts mines, and raised to 
the 500-foot level, and the water would then have to be raised 
200 feet to flow to most parts of the city; this would provide 
an inexhaustible supply for all time to come. 

The present Birmingham water supply comes from Cahaba 
River, which is dammed several miles south of this quad­
rangle. The pumping plant is located near the dam and the 
water is pumped to the sand filtration plant and reservoirs on 
Shades Mountain 6 miles southeast of Birmingham, whence it 
runs by gravity to the city. Little Cahaba River has recently 
been dammed and its supply added to that of the Cahaba. 
An ample supply for the needs of tbe city seems to be thus 
assured for a long time to cODle. 

Water power.-The streams of this area are capable of 
produciug considemble water power during most of the year, 
and they are utilized to some extent for ruuning gristmills, 
sawmills, and COttOll gins. In exceptionally dry periods, how­
ever, the water power is almost nothing, even in the larger 
streams, such as Mulberry Fork of Black Warrior River. 
Measurements of the flow of Mulberry Fork at Cordova, 10 
miles west of this quadrangle, and of the flow of Locust Fork 
at Palos, 2 milel! west of the quadrangle, were made in the 
period from 1900 to 1905." The months of September, 
October, and November, 1904, were unusually dry and the flow 
of the streams was probably as low as it ever becomes. Com­
puted on the basis of mean flow during these months, the 

"Water-Supply Paper U. S. Gool. Survey No. 65, 1901; No. 75, 1900; 
No. 127, 190:;; No. 168. 1906; No. 204, 1907. 



horsepower obtainable at Cordova per foot of fall was a8 
follows: September, 7 horsepower; October, 4 horsepower; 
November, 27 horsepower. That is to say, the natura] flow 
of MulbelTY Fork at Cordova during this time over a 20-foot 
dam would have yielded during September 140 horsepower, 
during October 80 horsepower, and during November 540 
horsepower. This power would have been yielded constantly 
day Rnd night. As Mulberry Fork receives some large tribu­
taries, such as Sipsey Fork, between tbis quadrangle and 
Cordova, its flow is -probably twice as great at Cordova as 
within the quadrangle. The power per foot of fall in this area 
would therefore have been 3t, 2, and 13t horsepower respec­
tive]y, in September, October, and November, 1904. The 
total fall of Mulberry Fork in its passage through this area is 
about 75 feet, so that the total power that could have been 
obtained by utilizing all the water during September, 1904, 
would have been 262 horsepower, during October 150 horse­
power, and during November 1012 horsepower. 

These powers could have boon developed from the total flow 
over a dam 75 feet high on the west margin of the quadrangle 
or from the flow over seven dams each 10 feet high distributed 
along the river. 

Measurements on Locust Fork at Palos for the same period 
show 5.8 horsepower for September, 4.5 horsepower for 
October, and 11 horsepower for November per foot of fall. 
The total fall of Locust Fork within the quadrangle is 250 
feet, and on the assumption that the flow for the whole length 
would average one-half that at Palos the stream would have 
yielded during September 600, during October 562, and dur­
ing November 1375 horsepower. 

It is not probable that the water power of these streams will 
ever be less than for the period taken fbr the computations 
above. In every othe!' year for which there are statistics the 
mimimum has been much greater than for this period. 

24 

For fuller and more detailed information on these streams 
and the methods of computation the reader is referred to the 
Water-Supply Papers already cited. 

No data have ever been obtained for the minor streams of 
the area. Some of these-as Turkey, Gurley, Fivemile, and 
Village creeks-are fed by springs and maintain a small flow 
even in the driest seasons. Calvert Prong and Blackburn 
Fork of the Little Warrior are good-sized streams. The fall 
of Blackburn Fork in the qnadrangle is about 300 feet; that 
of Cal vert Prong, 200 feet; Turkey Creek below Pinson, 300 
feet; Gurley Creek below Village Springs, 300 feet; Fivemile 
Creek below Boyles Gap, 290 feet; and Village Creek below 
Ensley, 100 feet. It is obvious that all these streams and 
others as well could be made to yield much power during the 
greater part of years of normal rainfall. 

It does not appear probable, however, that the water power of 
the area will be utilized on any large scale as long as coal can 
be had as cheaply as at present, but it can probably be utilized 
locally with profit on a small Bcale in exceptionally favorable 
situations fbr constructing dams and at points at which coal 
can not be delivered at a low cost. The possibilities in this 
direction are probably greater than is realized and the subject 
may well receive careful consideration. 

Mineral waters.-At Blount Springs and at Leeds are mineral 
gprings of considerable note. The water at Blount Springs 
issues from the top of the Clinton formation, on the crest of 
the Sequatchie anticline. 

The Leeds mineral water is obtained from an open well in 
the Floyd shale, 1 mile northeast of Leeds, on the Southern 
Railway. The water is bottled and has coDeiderable sale in 
the State. The composition of both these mineral waters is 
given in the next column.G 

--------------------
"Smith, E. A., The underground water l'etloureee of AlabamA; Alabama 

Gool. Survey, 1907, p. 78. 

.Analyses (If Blount Springs sUlphU1' wateTk. 

[Pa.rt~permiU1onl. 

-----
Pota.sslom (K) _______________________ . __ 1(2 Ill. 8 11.8 
Sodium (Na) ________________ . ___ _ 234.8 232.0 217.8 
Lithium (Li) _ _ ______________ _ 1.2 C·) C·) 
Magnesium (Mg) ______________ .. _______ _ 24.3 24.' 28.1 
CaJcium(Ca) 61.4 5:1.2 60.6 
Barium (Ha) _______________________________ _ 4.6 CO) CO) 
Strontium (Sr) ____ _ 2.4 C·) C·) 
Iron (Fe) ____ _ .8 I.' .8 
Alumina (Al.O.) _________________________________ _ 

I.' I.' 1.8 
Chlorine (Cll 325.1 .... 1 297.8 
Bromine (Br)__ _ ______________ _ 1.9 CO) C') 
Iodine(I} _________ . _______________________________ _ T""",. Tra.oo. Trace. 
Sulphuric acid (804) ________________ _ Trace. "' .... T""". 
Carbonic acid (HCO.) 2711,1 276.2 257.8 

Sulphurated hydrogen (H r 8)_ 56.lI 04.' "'.1 
Siliea.(SiO.) ~ _______________________________ . ___ _ 26.' 19.7 16.6 

1,02S.8 996.6 928.9 

Analyses of Leeds mimral water,' Hawkins well. 

[Parts per miJllon.] 

Potl:U!sium (K) _________ _______ ___ ___ _________________ 6.7 
Sodium (Na) _________ . _____ . __ .. _________________________ 20.5 
Magnesium (Mg) _______________________ ._ _________________ .9 
Calcium (Ca) ____ . ___________ .. ___ .____ 2.li 
Iron (Fe) ______________________ .____ ____________________ 2.1 
Aluminum (AI) __________________ . ______________ .______ 4.6 
Chlorine (01)_______ __________________ 2O.lI 
SI11phurieacid(S04)_ ________________ 115.2 
Carbonic acid (HCO.) _ _______________________________ l14.lI 
Sillca(SiO.) ___ ___________________ 19,9 

147.4 

March, 1910. 
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U. S. GEOLOGICAL SURVEY 
GEORGE OTIS SMITH, DIRECTOR 

PL,I,TE IV._ CONASAUGA LIMEST ONE NEAR THE LOUISVI LLE AND NASHVI LLE RAIL_ 
ROAD 1 MILE SOUTH OF BOYLES GAP. 

looking northeast 

PLATE VII. - VIEW IN LOUISVILLE AND NASHVilLE RA ILROAD CUT IN LONE PINE G.a.p 
RED MOUNTAIN, AT BIRMINGHAM . 

Lookini east. Fori Payne chert (at ,iii'll), Chattanooi l shale (dark streak nur middle), lnd 
probably FrOl Mourltain sandstone below, resting uncorlformably upon Clinton shale (a! the 
extreme left). 

PLATE X.-DIKELIKE OUTCROP OF VERTICAL HARTSELLE SANDSTONE MEMBER 
1 1-2 MILES EAST OF NEWCASTLE. 

LookinQ; nort h. T his feature extends nordl to Pinson lnd is called Rocky Row. 

ALABAMA 
BIRMINGHAM QUADRANGLE 

P~TE 1I1.- CHARACTERISTIC HIL.L.Y TOPOGRAPHY OF THE KNOX DOLOMITE AREAS. 
Crest 01 Red Mountain. composed 01 the Clinton formation, in the distance . Looking eut from high ..... y about 1 mile south of PiMO". 

PLATE I I. _ KETONA DOLOMITE MEMBER OF T H E KNOX DOLO­
MITE IN QUARRY AT NORTH BIRMINGHAM. 

Quarried for flu~. LookinE south. 

PlUE V.- FERRUG INOUS SANDSTONE AND SHALE OF THE 
CLINTON FORMATION OVERLYING THE BIG SEAM OF IRON 
ORE AT SPAULDING. 

Look ini east. 

PLATE VIII._ FOSStL CLINTON IRON ORE FRO M VICINI T Y OF 
BIRMINGH AM. 

PLATE XI.- OOLITIC CLINTON IRON ORE FROM BIRMINGHAM . 

PLATE V I. - RUFFNER No.1 MINE, 1 MI LE NOR T H OF IRONDALE. 
Biit seam 01 iron ore abo~e and hon:fale seam 20 feet belo..... Looking north. 

PLATE IX ._ EVENLY BEDDED FORT PAYNE CHERT IN L.OU ISVIL.L.E AND NASHVILLE 
RAILROAD CUT AT DALE GAP, NEAR VILLAGE SPRINGS. 

Looking north. 

PLUE XIt._ DOLOMITE QUARRY FOR FLUX, THOMAS. 

Looki"i north. 



PUBLISHED GEOLOGIC FOLIOS 
No.* Name of folio. State. Price.t No.* Name of folio: Sta.te. Priee.t 

Gents. cents; 
11 .L..ivingliitot~ . ' Montana . 26 89 Port Orford Ore.gon. 26 
t2 RjQigold. Georgia.-Tannessee'. . 25 90 Cranberry North Carolina.-Tennessee. 25 
!5 Placerville. CalifOrnia. 25 91 Hartville . ~ : . Wyoming. 25 . 
14 Kingston. Tennessee .. 25 92 Gaines .. Pennsylvania-New York. 25 

5 Sacramento Ca.Iifornia 25 95 Eikland-Tioga. Pennsylvania. 25 
16 ' Chattanooga. Tennessee. 25 94 Brownsvil1e-ConnellsvHl~ '. Pennsylvania 25 
17 Fikes Peak . ',' Colorado .. 25 95 Columb'ia. .... ,' .. Terinaasee , .. 25 
18 Sewanee .. .- . Tennessee. 25 96 Olivet. ,South Dakota . 25 
19 Anthracite-Crested Butte , , Colorado. 50 97 Parker. South De.kota . 25 

lIo Harpers Ferry Va.-Md.-W.Va.. 25 98 Tishomingo Indian T~rritory . 25 
t'll Jackson California 25 99 Mitchell South Dakota . 25 
112 EstiUVille .. Ky.-Va.-Tenn. 25 100 Alexandria. South Dakota . 25 
1~ Frederioksburg Virginia-Maryland 25 ,·tOl San Luis. Ca,lifornia 25 
14 Staunton ..... Virginia-West Virginia. 25 102 Indiana. Pennsylvania 25 

tIS Lassen Peak California 25 lOB Nampa. Idaho-Oregon 25 
16 Knoxville Tennessee-North Carolina. 25 104 Silv-erCity . Idaho .. 25 
17 Marysville. California 25 105 Pa.toka . lndiaqa-Ulinois 25 
18 Smartsvill(: California. 25 106 Mount Stuart Washington 25 
19 Stevenson. Ala.-Ga.-Tenn. 25 107 Newoa.&tle . Wyoming~South-Dakota .. 25 
20 ClevIilland' Tennessee. 25 108 Edgemont ..... -South Dakota-Nebraska. 25 
21 Pikeville .. Tennessee. 25 109 ' 'Cottonwood Falls . Kansas ... 25 
22 McMinnville. Tennessee .. 25 110 Latrobe Pennsylvania 25 
25 Nomini. Maryland-Virginia 26 111 Globe. Arizona. 25 
24 Three Forks. Montana. 25 112 Bisbee Arizona. 25 
25 Loudon, . Tennessee .. 25 115 Huron South Dakota . . 25 
26 Pocahontas Virginia-West Virginia. 25 114 De Smet . South Dakota . 25 
2, Morristown Tennessee. 25 115 Kittanning . Pennsylvania 25 
28 Piedmont West Virginia-Maryland. , 25 116 Asheville. Ndrth Carolina-Tennessee. 25 
29 Nevada City Special Ca1ifomi~ 50 11, Casselton-Fargo North Dakota-Minnesota 25 
50 Yellowstone National Park Wyoming 50 118 Oreeneville' 'Tennessee-North Carolina. 25 
51 Pyramid Peak. CalifQrn.ia. ' ... : . /.: ... 25 119 Fayetteville Arkansa"8~Missouri 25 
52 Franklin West V,rglrua-Vltglma .. 25 120 Silverton. Colorado. 25 
55 Briceville Tennessee. 25 121 Waynesburg . . Pennsylvania ......... 25 , 
54 Buckha.nnon . West Virginia .. 25 122 Tahl~quah . InCJlari Territory-Ar~ansas . 25 
55 Gadsden Alabama '. 25 125 Elders Ridge Pennsylvania. , , .'. ' 25 
56 Pueblo .... Colorado , , . 25 124 Mount Mitchell . NortQ Ca.rolina-Tennessee. 26 
57 Downieville .. California 25 125 Rural Valley pennsylvania 25 
58 Butte Special .. Montana. 25 126 Bradshaw Mounu-ms. Arizona. '.~. 25 
59 Truckee California 25 127 Sundance Wyoming-South Da.kota . 25 
40 Wartburg. Tennes$ee . 25 128 Aladdin. Wyo.-S. Dak-.·Mont. 25 
41 Sonora. California 25 129 Clifton Arizona. 26 
42 ,Nuac'es . Texas 25 150 Rico Colorado: 25 
45 Sidwell Bar'. Ca.lifornia 25 151 Needle Mountains Colora.do 25 
44 Ta.zewell' ... Virginia.-West Virginia. 25 H52 Muscogee Indian Territory 25 
45 Boise. Idaho. '. 25 155 Ebensburg. Pennsylvania. 25 
46 Richmond· Kentucky 25 154 Beaver. Pennsylvania. .. 25 
4Z London. . . . ~ . Kentucky 25· 135 Nepesta . . Colorado .. 25 
48 Tenmile District Specia.i . Colorado. 25 156 St. Marys Maryland- Virginia 25 
49 ~oseburg Oregon ... 25 157 Dover DeL-Md.-N. J .. 25 
50 Holyoke MassaChusetts-Connecticut. 25 138 Redding California 25 
51 Big Trees California 25 139 Snoqualmie .Washington '25 
52 Absaroka, . Wyoming. 25 140 Milwaukee Special .. Wis.consin 25 
55 Standingstone . Tennessee .. 25 141 Bald Mountain-Dayton Wyoming. 25 
54 Tacoma Washington 25 142 Cloud Pea.k~Fort MoKinney . Wyoming. 25 
55 Fort B~nton. . Montana. 25 143 Nantahala . No'rtit Carolina-Tennessee. 25 
56 Little Belt Mountains Montana .. 25 144 Amity Pennsylvania . 25 

!5, Telluride .. Colof3.do . 25 145 Lancaster-Mineral Point Wisconsin-Iowa-llIinois 25 
58 Elmoro. Colorado; 25 146 Rogersville Pennsylvania 25 
59 Bristol. Virg;ipia.-Tennessee. 25 147 Pl~h. N. Carolina-So Carolina 25 
60 La Plata . Colorado .. 25 148 Joplin District Missouri-Kansas 50 
61 Monterey ........ Virgin.i~-West Virginia. 25 149 Penobscot Bay . Maine 25 
62 Menominee Special.' . Michigan .. 25 150 Devils Tower . Wyoming 25 
65 Mother Lode District California 50 151 Roan Mountain . Tennes$ee-North Carolina ~ 25 

:1 64 Uva.lde Texas 25 152 Patuxent Md.-D. c. 25 
65 Tintic Special . . Utah 25 155 Ouray Colorado ... 25 
66 ColfaX " . California 25 154 Winslow Arkansas-Indian Territory 25 
6, Danville Illinois-Indiana 25 155 Ann Arbor. Michigan .. 25 
68 Walsenburg Colorado ..... 25 156' Elk Point S. Da~-Nebr,-Iowa 25 
69 Huntington West Virginia.-Phto·. 25 15, Passaic New Jersey-New York 25 
70 Washington D. C.-,V .. 'Md .. 50 158 Rockland Maine 25 
tl Spanish Peaks Color¥lo·, '. ' . . 25 159 Independence . Kadsas 25 
72 Charleston. . West Virg-inia . 25 160 Accident-Grantsville. Md.-Pa.·W. Va .. 25 
,3 Coos ,Bay Oregon. 26 161 Franklin Furnace . . . New Jersey. 25 
74 Coalga.te .. Indian T-erritory . 25 162 Philadelphia .. Pa.-N. J.-Del. . 50 
75 MaynardvH.le Tennessee, 25 16~ Santa Cruz California. 25 
76 A,ustin TeJj;as 25 §164 Belle Fourche. South Dakota . 25 
7Z Raieig:h. West Virginia. '" ;. . . 25 §165 Aberdeen-Redfield .. South Dakota . 25 
78 Rome .. Georgia;.Ale.ba.m'lJ. . 25 §166 El Paso Texas 25 
79 Atoka.. Indian TerritQry." _ , 25 §167 Trenton. New Jersey~Pennsylvania. 25 
80 Norfolk. Virgiriia-:Nort.lt:Oa.rOlina' , , . 25 §168 Jamestown-Tower . North Dakota . 25 
81 Chicago IUinois .. lndib.":' 50 §169 Warklns Glen-Cataton,k New York. 

, 
25 

82 Masontown-Uhiontown penn~~an~'~,' ,::;"-;,,,,:. 25 §170 Mercersburg-Cha.mbersburg . Pennsylvania. 25 
85 "' New York City New Yotk,.Ne\'ltJettey ~ .. 50 §lZl Engineer Mountain . Colorado. 25 
84 Bitney Ind,iaft&,,. ... :, """.' .... :.' ' : ,' ... 25 §172 Warren .. Pennsylvania-New York 25 
85 Oelrichs . , • Southllak<>~NiI]ii'lis'lt • .,:. . 25 §175 • Larami.e-Sherman Wyoming 25 
86 Ellensburl ... Was~~n ... :~.'.'~~ 25 §174 Johnstown .. PennsylvBllia 25 
87 Camp Clarke. . ~"lt ' cJ:J,'" 25 §l75 Birminghal1l . Alabama. . . . . . . . . . . . 25 
88 Scotts.Sluff .. .. ~-.,' ... ,-., ... :4. 25 

ot."~ .' , . ., 
~ '0r4~ by number . .' , '. ,(.-~, ' .< ~ , § These folios are also published in octavo fonn. 
t Paymtlnt mutt be IfIa.d,e by tnone)" otder or irJ. ,~.b:, ~. '. .... .. ' 

_~~_artlou~~at04If,.' ,;).~~,~\ ... »~, '."', '. '. .. . ..... :. . , . '.'" ~. ;,' 
'-, OireulaH showil\lr·the waaUoa at the &Ail. ~.by any,'r! tWf'ab'ov.l!"foUos, as well ae Information OOn(lernmg topograp)\ic maps and other pubhcatlOnS of the·QeoI(JiJoal Survey. may be had 
on application to the Dlreotor. U~ StatesGeoIOllitar$urvey, Washlna'ton. D. C. ' 
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