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GEOLOGIC ATLAS OF THE UNITED STATES. 

UNITS OF' SURVh'Y AND OF P"LBLICATION. 

The Geological Survey is making a topographic nnd a geo­
logic atlas of the United States. The topogl'llphi.c atlas will 
consist of maps called atlas sheets, und the geologic atlus will 
consist of parts called folios. Each folio includes topographic 
and geologic maps of a certain four-sided areH, called a quad­
mngle, or of more than one such area, and a text describing its 
topographic and geologic features. A quadrangle is limited. by 
parallels and meridians, not by political boundary lines, such 
as those of States, counties, and townships. Each quadrangle 
is named from a town 01' a natural feature within it, and at 
the sides and corners of each map are printed the names of 
adjacent quadrangles. 

SUALES OF THE MAl'S. 

On a map drawn to the scale of 1 inch to the mire a linear 
mile on the giound' would be represented by a linear inch 'on 
the map, and each square mile of tile ground would be repre­
sented by a square inch of the map. The scale may be expressed 
also by a fraction, of which the numerator represents a unit of' 
linear measure on the lIlap and the denominator the corre­
sponding number of like units on the ground. Thus, as tIlt're 
are 63,360 inches in a mile, the ..scale 1 inch to the mile is 
expressed by the fraction !;:;,~, or the ratio 1:63,360. 

The three scales most commonly used on tlle stHndard 
maps of the Geological Survey are 1: Bl,680, 1: 62,500, and 
1: 125,000 .. 1 inch on the map corrt'sponding approximately 
to one-half mile, 1 mile, and 2 miles on the ground. On tlle 
scale of 1:31,680 a square inch of mHp surface represents 
about one-fourth of a square mile of earth surface; on the 
scale of 1:62,500, about 1 square mile; and on the seale of 
1: 125,000, about 4 square miles, In genel'tll a'standflrd lllap 
on the scale of 1:125,000 represents one-fourth of a "square 
degree"-that is, one-fourth of an area measuring 1 degree of 
latitude by 1 degree of longitude; one on the scale of' 1 : (j2,500 
represents one,.sixteenth of' a 'I.square degree"; and one ·on tl](,,! 

scale of 1: 31,080 represents one-sixty-follrth of a "square 
degree." The areas of the corresponding quadrangles are 
about 1,000, 250, and 60 square miles, though they differ with 
the latitude, a "square degree" in the latitude of BostOIl, for 
example, being only 3,525 square miles and oue in the latitude 
of Galveston being 4,150 square miles. 

FEA'l'URES SHO',",X ON TilE TOPOGRAPHIC ].fArs. 

The features represent.ed on the topographic maps comprise 
three general classes-(l) inequalities of surface, such as 
plains, plateaus, valleys, hills, and mountains, ·which collec­
tiyely make up the relief of the area; (2) bodies of water, such 
as streams, lakes, swamps, tidal flats, and the sea, which 
collectively make up the drainage; (3) such works of man us 
roads, r'dilroads, buildings, villages, and cities, which collec­
tively are known as cultul'e, 

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

FIGURE 1.-IdeaJ view and corresponding contour map. 

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

f'rom its crest. In the map each of these features is indicated, 
aireetly beneath its position in the view, by contour lines. 
This llIHp does not include the distant part of the view. 

As COlltOurS ai'e con,tinuous horizont.al liu,f's thev wind 
smoothly about smooth surfuces, reeede into ravines, a~d pro­
ject aronnd spurs or prominences. The relations of contour 
curves and angles to the form of the land can be seen from 
the !pap and sketch. The contour lines show not only the 
shape of the hills and valleys but their altitude, as well as tIle 
steepness or grade of all slope::!. 

The vertical distance represented by the space between two 
successive contour lines-the contour interval-is the same, 
whether the contours lie along a cliff or on a gentle slope; but 
to reach a gh-en height on a gentle slope one Ulust go fa,l'tlier 
than on a steep slope, and therefore contours are far apa~ on 
gentle slopes and near together on steep slopes, 

The contour interval is. generally unif?rm throughout a 
single mup. The relief of a flat or gently undulating eountry 
can be adequately represented only by the use of a small con­
tour interval j that of a steep or mountainous country can gen­
erally be adequately represented on the same scale by the use 
of a larger intervaL' The smallest interval ('ommonly nsed on 
the atlas sheets of the Geological t;urvey is 5 feet, which is 
used, for regions like the Mississippi Delta and the Dismal 
Swamp., An interval of 1 foot ~las 'been used on some large-' 
scale, maps of very flat areas. On maps of more rugged coun­
try contour intervals of 10, 20, 2'5,50, and 100 feet are used, 
and Oll maps of great mountain masses like those in Colorado 
the interval may be 250 feet. 

In figure 1 the contour interval is 20 feet, and the contour 
lines thereJ'ore represent contours at 20,40, 60, and 80 feet, and 
so on, above mean sea level. Along the contour at 200 feet lie 
all points that are 200 feet above the sea-that is, this contour 
would be the shore line if the sea were to rise 200 feet; along 
the contour at 100 feet ure all points that Ul'e 100 feet above 
the sea; and so OIl. In the space between any two contours 
are· all points whose altitudes a:t;e above the lower and 'below 
the higher r COli tour. Thus the' contour at 40 feet falls just" 
below the edge of the tenace, and that at 60 feet lies above tlle 
terrace j therefore all points ou the terrace are shown to be 
more tLan 40 but less than 60 feet above the sea. In cilis 
illustrntion all the contour l~nes are numbered, but on most of 
the Geological Suryey's maps ionly certain contour lines­
say every fifth one, which is made slightly heavier-are nuUl­
,bered, for the heights shown by the others may be learned 
by counting up or down from these. More exact altitudes 
for mlmy points are giv·en in bulletins published by the 
GeologicHI Smvey. 

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

Culture.-Symbols. for the cultural features and for pubEc­
land land lines and other boundary lines, as ,vell as all the 
lettering and the map projection, are printed in black. 

l"EATUR8S SHOWN ON THE GEOLOGIC ]'IAPS. 

The maps representing the geology show, by colors and 
conventional signs printed on the topogTaphic map a8 a base, 
the distribution of rock masses on the suria,ce of the land 
and, by weans of structure sections, their underground rela­
tions so far as knowll, in such detail as the scale permits. 

KINDS OF ROCKS. 

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

Igneous rocks.-Rocks that ,have cooled and consolidated 
fi-"om a state 6f fusio.!). are known '"8S igneous. Molten material 
has from tini'8. ,to tiQ;,ie beel1;,: forced :u.p,"vo,rd in fissures or chan­
nels of various shtl,pes and' sizes· thrQugh rocks of all ages to 
or nearly to the siirf'ace. J;toc~s f0'rmed by the consolidation 
of molten material, 01' magma, within these, channels-that is, 
below the' surf'ace--are called intl"lUJive. An intrusive mass 
that occupies a nearly vertical fissure which has approximately 
parallel walls is called a dike,. one that fills a large and irreg­
ular conduit is termed a stock. Molten material that traverses 
stratified rocks may be intruded along bedding planes, forming 
masses called sills or sheets if they are relatively thin and 
laccoliths if they are large lenticular bodies. Molten material 
that is inclosed by rock cools slowly, and its component 
minerals crystallize when they solidify, so that intrusive rocks 
are generally crystalline. .Molten material that is poured out 
through channels that reach the surface is called lava, and 
lava may build up ·,;olcrfulc'inou"ntains. Igneous rocks that 
have solidified at the surface, am ,called e3;trusive or effus-ite. 
Lavas generally cool more rapidly than intrusive rocks and 
contain, especially in their outer parts, more or less volcanic 
glass, produced by rapid chilling. The outer parts of lava 
flows are also usually made porous by the expansion of the 
gases in the magma. Explosions due to these gases may 
accompany volcanic eruptions, causing the 'ejection of dust, 

ash, lapilli, and larger fragments. These materials, ,,,Len con­
Rolidflted, constitute breccias, agglomemtes, and tuffs. 

8ed'iutentary rocks.-RockR composed of the transported 
fragments or particles of older rocks that have undergone 
disintegration, of volcanic material deposited in lakes and seas, 
01' of' materia.l deposited in such bodies of' water uy cbemiea.l 
precipitation or uy organic a-ction are termed sedimentary. 

The chief agent in the tmnsportation of rock debris is water 
in motion, including rain, streams, and the water of lakes and 
of the sea. The materials are ill large part carried as solid 
particles, and the deposits they form are called mechanical. 
Such deposits are gravel, sand, and clay, which are later con­
solidat.ed into conglomerate, sandstone, and shale. Some of 
the materials are carried in,solution, and deposits composed of 
~hese materials are called or~nic if formed with the aid of life 
or chemical if formed without the aid of' life. The more com­
mon rocks of chemical and organic origin are limestone, chert, 
gypsum, salt, certain iron ores,' pelit, lignite, and coal. Any 
one of the kinds of deposits named may be formed separately, 
or tile different materiuls lllay be interillingled in many ways, 
producing a great variety of rocks. 

Another tmnsporting agent is air in motion, or wind, and a 
third is ice in motion, or glaciers. The most characteristic of 
the wind-borne or eolian deposits is loess, a line-grained earth; 
the. most characteristic of the glacial .deposits is till, 11 hetero­

: geneous mixture of boulders and pebbles with clay or sand. 
Most sedimentary rocks are made up of layers or beds 

that can be easily separated. "These layers are called si1'uta, 
and rocks deposited in such layers are said to be stJ'at'ijied. 

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

Uocks exposed .at the surface of thJl land are acted on by air, 
water, ice, animals, an<)., pla~ts, especially the 10\" organisms 
known as, bacteria. They gradually, disintegrat.e, and their 
more soluble parts are leached out, the less soluble material 
being left as a residual luyel'. 'Vater washes this material 
down the slopes, and it is eventually carried by rivers to the 
ocean or other bodies of water. Usually its journey is not con­
tinuous, Lut it is temporarily built into river bars and flood 
plair~s, ,,,here it forms alluvium. Alluvial deposits, glacial 
deposits (collectively known as dl'{ft), and eolian deposits 
belong to the surficial class, and the residual layer is com­
monly included with them. The upper paItS of these deposits, 
which are occupied by the roots of plants, constitute soils and 
subsoils, the soils being usually distingu1shed by a considerable 
admixlure of organic matter. 

.11Ietamorphic rocks.-In the course of time and by various 
processes rocks may become greatly changed in composition 
and texture. If the new characteristics are lUore pronounced 
than tLe old the rocks are called metamorphic. In the process 
of metamorphism the chemical constituents of a rock may 
enter into new combinations and certain substances may be lost 
or new ones added. A Gomplete gradation f'rom the primary 
to the metamorphic form may exist within a single rock mass. 
Such changes transform sandstone into quartzite and limestone 
into marble and modi(y other rocks in ,'arions ways. 

}"'roJll time to time during geologic ages rocks that have been 
deeply buried and have been subjected to enormous pressure, 
to slow movement, and to igneous intrusion have been after­
ward raised and later exposed by erosion. In such rocks the 
original structural features may have been lost entirely and 
new ones substituted. A system of parallel planes along which 
the rock can be split most readily may have been developed. 
This acquired quality gives rise to olea-vage, and the cleavage 
planes may cross the original bedding planes at any angle. 
Rocks characterized by cleavage are called slates. Crystals of 
mica or other minerals may have grown in a rock in parallel 
arrangement, causing lamination or foliation and producing 
what is known as sch-istosity. Hocks that show schistosity 
are called 8chists. 

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

GEOLOGIC FORMATIONS. 

For purposes of geologic mapping the rocks of all the kinds 
above, described are divided into formations, A sedimentary 
formation contains between its upper and lower limits either 
rocks of uniform character or rocks more or less uniformly 
varied in character, as, for example, au alternation of shale and 
limestone. If the passage from oue kind of rocks to another 
is gradual it may be necessary to separate two contiguous for­
mations by an arbitrary line, and the distinction between some 
such formations depends almost entirely on the fossils they 
co~t.a.in. An igneous formation contains oue or more bodies 
of one kind of rock of similar occUl:rence or of like origin. A 
metamorphic formation may consist of one kind of rock or of 
several kinds of rock having common characteristics or origin. 

[COlltlnued Oil ltllllde bacli: oover"j '. 



When It 18 desIrable to recoglllze and map one or more 
specially developed parts of a formation the parts are called 
members or by some other appropriate term, such as lentil.9. 

AGE OF THE FORMJ,.TIONS. 

~ome forms are inseparably connected with deposition. The 
hooked spit shown in figure 1 is an illustration. To this class 
belong beaches. alluvial plains. lava streams. drumlins (smooth 
oval bills composed of till), and moraines (ridges of drift made 
at the edges of glaciers)., Other forms are produced by erosion. 

Geologic hme.-The largest divisions of geologic time are The sea cliff is an illustration j it may be carved from auy rock. 
called eras, the next smaller Rre called periods, and the still To this class belong abandoned ri ver channels, glacial furrows, 
smaller divisions are called epochs. Subdivieiml.a of the Pleis- and pt'!uephtfps. In the making pf a stream terrace an alluvial 
tocene epoch are called stages. The age of a rock is expressed plain is built and afterward partly eroded away. The shaping 
by the name of the time division in which it was formed. of a plaiu slang a shore is UBt1ally a double process, hills be~ng 

The se<limentary formations dep6si~ed dllring a geologic worn away (degraded) and' valleys filled up (aggraded). 
period are called a system. The principal divisions of a system All parts of the ll!nd surface are subject to the action of air, 
are called series. Any aggregate of formations less thlln a water, and ice, ~W<:h.,slowly, wears them down, producing mate-. 
series is called a group. rial that is ~r~e~ ~tstr~s. toward the sea. As this wearing 

As sedimentary depositsllccumulatesu~essively.~he ¥oiinger down depentiB _Cin')h,e', flow <;?f water to the sea it can not be 
rest on the older, and their relative ages may, be determined by' carried below a,ea level,. which is therefore called the base-level 
observing their position!. In many regions of intense diat~~b-; of erosion. Lak~""f()l" large' rivers may. determine base-levels 
ance, however, the beds have been 'overturned by folding or for certain region~ ".'.4.~large. tract that is long undisturbed by 
their relations to adjacent beds have been changed by faulti,h:g, uplift or subsi~enee ierworn down nearly to base-level, and the' 
so that it may be difficult to determine their relatiVe ages ire)"lll: ff),irly even surf~e,thtis produced is called a peneplain. If the 
their present positions At the surface. tract is afterward, uplifted. -it becomes a record of its fOl'IDer' 

Many stratified rocks containjussils, the remains or imprints close relation to base-level. 

of plants and animals which, at the time the strata were depos~· . T~E GEOLOGIO hps' AND SHEErS IN THE FOLIO: 
hed, lived in bodies of water or were washed into them or' 
were buried in surficial deposits on the land. Such rocks ar~ <\, Arefll-geoIQg:y map • ...,The map showing'the 'surface areas 
said to be fossiliferous. A study of these fossils has shown, occupied by the '~eral fot~ations is called an areal-geolo.f!'!I 
that the forms of' life at earh period of the earth's history wer~ 'llU!-p. On the margin. is an explanation, which is th~ key to 
to a great extent c.liff~rent from the forms at other periods.," the map. To ascettRin tml; 'meaning of any color or pattel'iIl~ 
Only the simpler kinds of marine plan~ and animals live~ and its . letter symliol the ':r:,eader should look for that color, 
when the oldest fossiliferous rocks were deposited. From tilDf') patter:f), an~ sy,tllb"ol, ,tn lfue ex.planation, "here he will· find, 
to time more complex kinds devel6ped, and as the simpler: t:he name <and Ih:oorip'tion Of the formation. If he desires to 
ones lived on in modified forms life became more varied. But find any, p'a:r;tic~).a'l'/o;rnlRtion he should examine the explana~ 
during each period there lived forms·,that did not exist ·hi tion and find its 'same, color, a~d pattern ' and then trace out 
earlier times and have not existed sincej ,these are oharacteri8tic the arefJ8. On the :dJ.~p corresponding in color and pattern. 
tYPeIJ, and they define the age of any: bed of ~ock il?- wlii('h The explanation shQ'~s:':alBa parts of the geologic history. The 

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

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

Where the edges of the beds appear at the surface their 
t~ickness can be measured a,nd the angles at which they dip 
,below the surface C6:Q be observtld, and by means 9f these 
Dbservations their positions underground are inferred. The 
direction of the inteJ:se9tion of the surface of a . dipping be4 
with a horizontal ,plaue,ia called its strike. The inclination of 

i<., ~'e ,bed to the' herizon'tRl':plape, measured at right angles to 
'," the ,trik.,i. ClIIled it. dip. 

In many regions the· beds are ,bent into troughs and arches, 
. ~uch as are Seen in ~g~r~ 2. ,The arches are called anticline; 
and the troughs. syneli'I;IeB. As the materials that f01'Il;l.ed the 
~andstone, shale, and.liB'!-"CS.tone were deposited beneath the sea 

, in n .. rly flat layers til. fuet that the bed, are now bent and 
-folded shows that' forces have from time to time caused the 
'e~rth's crust to wri~14~. along. cer~n zones. In places. the 
,beds I,I.re broken across and the parts have slipped past each 
other. Such breaks a~e ,ermed faults. Two kind, of fault' 
~re shown in figure 4.' .. ; f" " ' " , 

.• b 
FWUBE 4,-Meal seotfuns of b~ken a.n.d bent strata, showing (a) normal 

laults aDd '(bf a thnut or rtmerse fault. 

they are found. Other tyP(.og passed on from period to penl1!d ,names of f?fl,natioDs 9.~e arr~nged in columnar form, grouped At the right of figure 2 the section shows schists that are 
and thus linked the systems toge~el'J forming a chain of lile ~ primarily' acbol'di~g +0' '9rigi~;-eedimentary, igneous1 and meta~ ~1:aversed by igneous rocks. 1;'he schists: are much contorted, 
from the time of the old~t fossiliferous rocks to the presenn.· morphic rocks· of' . unknow,n origin-and those within each and the form or arrangement of their masses underground can 
If. two sedimentary formutions are geogtaphipally'So,Jar, apart I group are placed. in~th~ ~t~er of age, the y~ungest at the top. not be inferred. Hehce:that part' of the section shows only 
that it is impossible to determine their relative pOsitions the" Eoonomie-geology.' map.""""!'"'The map representing the distribu- ;wJmt is probable, not what. is known by observation. 
characteristic fossils found in them mlbY determine which was ' tion of useful mineral~ and rocks and showing their relations The section also shows three sets of formations, distinguished 
deposited first. Fossils are also of vahie in determi:p.i~g .~e'" to the topographJc '. f~tures, !lnd to lhe geolpgic formations is hy their underground'relations. The uppermost set, seen at 
age of formations in the regions of intense disturbance. men- termed the eeonomicwgeoldf/Y map. Most of the formations 'the left, is made up of beds of sandstone and shale, which lie 
tioned above. The fossils found in the strata of different' areas, . indicated on th,e ~r~1;~11g;~ m~p are shown on the economic- in a horizontal posi~ion. These beds were laid down under 
provinces, 8:Qd continents afford the most effective means :of:' geology ,~8,p .. by patl;efns :in fuinter colors, but the areas of water but a~ now high ftbove 'the sea, forming a plateau, and 
combining local histories into a gentlral earth hiEltory. productive"for)natio:ri9'~ are'~emphasized by· strong colors. A their change of altitude shows that this part of the earth's 

It is' in lllany places difficult or impossible to determine the mine symbol showi the location of each mine or qU8:rryand surface has been uplifted. ~he beds of this set are (Jon--

age of an igneous formation, but the relative age of such.B.' is accompanied by the name of the principal mineral product jurmable-that is, they ,are parallel and show no break in 
formation can in general be ascertained by observing whether' mined or quarried; , If there 'are important mining industries > sedimentation. 
an associated sedimentary fortnation of known age i~ Q\lt by the ' or artesian bas41s in the area the folio includes special mnps :rhe next lower set'of formatio,ns consists of beds that are 
igneous mass or lies upon it. Similarly, the time at whic'h' showing these additional eConomic features. folded into arches and troughs. The beds were once contin-
metamorphic rocks were formed from th,e original musses Ulay~ Sf!r1f~tVo;r-seetiprJ. sjwet.--.:...~rhe 'relations of different beds to uous, but the crests of th.e arch~ have been removed by erosion. 
be shown by their relations to adjacent. formations of known, one another mrry, be Been . in cliffs, canyons, shafts, and other ~these beds, like those of the upper set, are conformable. 
age; but the age recorded on the map is that of th.e original naturalanp. a:r:tificia~'ctittin'gs. Any cutting that exhibits these The horizontal beds of the plateau rest upon the upturned, 
masses and not that of their metamorph~. , , relaHons is calle4 a seetion, and the same term is applied to a ' eJ:oded edges of the b~ds of' the. middle set, as shown at the left 

SyrihoZs, eulors. and patterns.-Each formation is shown on diagram representi:'1g the relations. The arrangement of' the of the section. '£.he beds of the upper set are evidently 
the map by a c.listinctive combination of color and pattern and l?eds or masses of rOCk. in the earth is called Structu1'e, and a younger thari those of' the middle set, which must have been 
is labeled by a special letter symbol. section showing this arrangem~nt is called'R sitruetu1'(, .~"~llion. folded and eroded between the time of their deposition and 

Patterns composed of parallel straight lines are used' ~o that of the deposition of the upper beds. The upper beds are 
represent sediInentary formations depO'Si1:!3d in. the sea, in lakEl,E!, 't.quX'njormable to the middle beds, and the surface of contact 
or in other bodies of ~tanding water. Patterns of dots and is an u'Monformity. 
circles represent alluvial, glacial, and eolian formations. Pat... . The lowest set of formationa consists of' crystalline schists 
terns of triangles and rhoin bs are used for igneous formations. aud igneous rocks. At some period of their history the schists 
Metamorphic rocks of unknown origin are represented by were folded or plicated by pres.sure and intruded by masses of 
short dashes irregularly placed; if the rock is schist the clashes molten rock. Tl;le Q'vedying hecla of the middle set have not 
may be arranged in wavy lines parallel to the' structure plaI:itS. " bee~ h1tversed by these·, intrusive rocks nor have they been 
Suitable combination patterns are .used' for inetamorphi~ form#-: '. ~ected. by the preB8urf Qf the intrusion. It is evident that 
tions that are known to be of' sedimental'Y or of'igneous orig-in. ,', eonsiderable time e1a~. between the forma.tion of the schists 
The ,patt~rns of' each class are pri~ted '1~ various colors. '.fhI! . 'and the' beginning of ~e'depositiou of the beds of the middle 

colors in which the patterns of parallel pnes are printed indi':" FlGURB 2,-Sk'etCh;'8howing~v,itica.l seetionbelo~Fhesurlaceatthel:rp~t' "0' $~~, 'an,d 4\lling.,~4is:Ji~E;1 ~: 'schists were metamorphosed, 
cate age, a particular color being assigned to·each system. '.",~" ;:' ": .:an~~ view beyond. ," ' •. "! '. \ ,< , ,< ~ disturbed by tbe in~sion (If igneous masses, and deeply 

Each symbol consists of two or mO!'e"lette~. The symbol '~rt>ded. The' contact ·bi;lt~ee.Q:·:the middle and lowest sets is 
for a formation whose age is known includes the system sym~ The geologist,;iff'llot li~it;ed, however, to, natural and arti.. 1,8nother unconformity; it ,ntarks a period of erosion between 
bol, which is a capital letter or monogram; the l!.Iymbols -for ficial cuttings. ,for his,mforrnation concerning the earth's struc- t)*o periods of depQsiti?n., ' 
other formations are composed of small letters: ~'" > ' ture. Knowing phe"jm~nner of formation of rocks, after tracing .~ The ~ection and. landspape i.n figure 2 are ideal, but they 

The names of the geologic time divisions, arranged in order. . out tLe'~E'l~~,#on~'o£ th~ beds on the surface he can infer the~ " illustrate actual relations. 'l'he sections on the structure. 
from youngest to oldest, and the ~olor ~d sy~bol assigned t'Q;; 'k relative posItions beneath the surface and can draw sections ~eption' sheet are rela~d;, tp tl;J,~ maps' in much the same way 
each system are gi_ven in the subjoined table. , ,," '~ c~ repr~en~iz~K'the .pr~b!Lble :structure to a ~nsiderable depth. ': tha~ the section in theJig.ure is related to the landscape. The 

, . 
Geolooic time dt'lYisions and 811mlioWJ and uolors a88ignea to the rock-8!JIstfJ~ •. , ' 

Perloc:\orll)'stem, 

:::::-:=:::::=::::== t~~~:~1 : ::::::?~. 
y,:o~."::=::=::=::::::::-::I=-':::::::::::: sa~, 

~:::=~~~~~=~==~==b~~I c' mus. SllurIa.D __ " ________________ • _________ ~ ___ _ 
Ordovlclan _________________________________ _ 
CllmbrlIlO ___________________________ ".~ __ ._"._____ <C 

Proterozoic ••• 
P ...... Ca!llbriIlO. ______________________________ ._t _____ p<C 

Hills, valleys, and all other surface forme have been pro~ 
duced by geologic processes. Most valleys are the l'eBult of 
erosion by the streams that flow through them {see fig. 1), 
and the alluvial plains that borde~ many streams we:re built 
up by the streamsj waves cut sea cliffs, and waves and currents 
build up sand spits and bars. Surface forms thus constitute 
part of the record of the hi,tory of the earth. 

. Sueh a .seCtion is i:1Iu;il:ated In figure 2. . 
.. >~ ., "' 'lifOfile of "the surface}!i ~ch 8~ructure section corresponds to 

,,$e actual.slopes of ~a:groq.pd along the section line, and 
'~ depth to any ~i:fl.el'al .. producing or water~bearing bed 
~~ow~ ma.y be measuI'f3!~' by uSing the scale givell on the map. .. "" 

::,~~s,ti"'i ShlilyUmestona, 

,\1 ,'" 'II 
Sllljld~~e-lInd __ 

,glOmerlite. 't 
~1;I"IIInd8tone. 

llIIaslveandbeddedlpeouaroek. 

Frat!a:r: S.-S~baiJ used :iD.<~ection8 to represent di1ferent kinde: 01 rock. 

-The"figure ,represents Q landscape that is cut oil sharply in 
the foreground on a vertical plane so as to show the under~ 
ground relations of the rocks. The kinds of rock are indicated 
by appropriate patterns of lines, dots, and daShes. These 

Oolumnar Bection.---,"Many" folios include a eolumnar seetion, 
w~ich contains brief 4~c!~p~OPS of the sedimentary formations 

'. ~Q tlle quadrangle. I~' shows $e ch~racter of the rocks as well . 
ae. the thickness of' the :fbr~atiens and the order of' their Beeu· 

, ~i.llation, the oldes:,t :~t '~~ b~t(oT?' the youngest at the top. It 
also indicates intervals of, time that correspond to events of uplift 

\ .~9d degradati~n ~n~I~,nS~ute interruptions of deposition. 

THETIifXiT 011. TIlE FOLIO. 

'T/le. teit of the folio' ~iatet! hrieJIy the relation of the area 
'mappE'd to the general region' in which it is situated; points 
out the salient natural features of'the geography of the area 
and indicates their significance and their history; considers 
the citie8~ toWns, roads, rail:r:oads, and other human features j 

,describes.the geology and the geologic history; and shows the 
ch..aracter and the location of the valuable mineral deposits. 

W. C. MENDENHALL, 

December, 1934. Direct<J.r. 



DESCRIPTION OF THE MONTEVALLO AND 
COLUMBIANA QUADRANGLES 

INTRODUCTION 

LOCATION AND EXTENT 

As shown by the key map (fig. 1) tIle Montevallo and 
Columbiana quadrangles nre in the north-central part of Ala­
bama, mainly in Shelby, Bibb, and Chilton Counties. The 
northwest corner of the Montevallo quadrangle includes a 
small area of Jefferson County, and the eastern part of the 

PIGt:Rll: t-IndeJl.: luap of northeast.ern Ah.balUa and porlious of adjacent 
Statos 

Columbiana quadrangle includes small areas of Coosa and 
Talladega Counties. The quadrangles are bounded by paral­
lels 33° and R:~015' and meridians 86c 30' and 87°. Each 
quadrangle covers one-sixteenth of a "square degree" and has 
an area of 250 square miles. 

GENERAL RELATIONS 

Northern Alabama is in the southern part of the Appalach­
ian Highlands. 2 This physiographic division of the United 
States extends from the Atlantic Plain on the east to the 

FIGURE 2.-Map oft.he southern part of the Appalachian province, showing 
its physiographic divisions and its relation to the Coastal Plain 

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

APPALACHIAN HIGHLANDS 

SUBDIVISIONS 

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

1 Surveyed in eooper:~tion with the Geologicll.l Survey of Alabama. Text. 
submitt.ed in August 1924. 

• Assoc. Am. Geographers Annals, vol. 6. pp. 19-98, 1917. 

By Charles Butts 1 

south of New England is divisible into four parts called 
provinces. These are, from southeast to northwest, the Pied­
mont province, the Blue Ridge province, the Valley and 
Ridge province, and the A ppalachian Plateaus. West of the 
Appalachian i>lateaus are the Interior Low Plateaus, which are 
included in the Interior Plains bv the Association of American 
GeogJ'aphers but which in the" opinion of some, including 
the writer, should be regarded as part of the Appalachian 
Highlands. 

The di viding line between the Piedmont province and the 
Blue Hidge province is the eastern foot of the Blue Ridge and 
the foot of t.he high but irregular eastern scarp of the moun­
tains that form the southern extension of the Blue Ridge in 
western Korth Carolina and northern Georgia. The boundary 
between the Blue Ridge province and the V nIley and Ridge 
province is the \vestern base of the Blue Ridge of Virginia and 
of the high 1II0untain~ of eastern Tennessee. This boundary 
continues into northwestern Georgia, to its intersection with 
the boundary between the Piedmont and Blue Ridge provinces, 
about. Hi miles southeast of Dalton. The Blue Ridge province 
thus terminates in northwestern Georgia. Thence the indefi­
nite boundary between the Piedrnont and Valley and Ridge 
provinces runs southwestward through Sylacauga to the 
Coastal Plain in Chilton County, Ala. The boundary between 
the Valley and H.idge province and the Appalachian Plateaus 
is, in Peunsylvania, the escarpment known as the Allegheny 
Front or Allegheny .J.lountains; in south·western Virginia and 
through TennesBee, the Cumberland escarpment or Cumber­
land .Mountain; and in Alabama, the eastern scarp of Lookout 
Mountain and the eastern boundary of the 'Vanior coal field. 
The western boundary of the App8lachian Plateaus through 
Tennesf'ee, lying mid\vay bet\veen Knoxyille and Nashville, is 
a broken escarpment 800 to 1,000 feet high, separating the 
Cumberland Plateau from the Highland Rim. This boundary 
is extended northeflstward through eastern Kentucky and 
central Ohio to the vicinity of Cleveland, although it is not 
sharply defined in those States. 

}'TEDMONT PROVJNCE 

The Piedmont province is a rolling upland 1,100 feet above 
sea level at the foot of the Blue Ridge and 500 feet or leli'-s 
a.long the "fall line." Its generally flat surface has been 
deeply trenched by the streams that flow across it. It is 
underlain hy very a.ncient and crumpled crystalline rock~, 

both igneous and metamorphic. A small area in the southeast 
corner of the Columbiana quadrangle lies in the Piedmont 
province. 

BLUE RIDGE PROVJ)[CE 

The Blue Ridge province is narrow at its north end in 
Pennsylvallia but more than 60 miles wide in North Carolina. 
It is a rugged region of hills and ridges and deep, narrow val­
leys. The altitude of the higher summits in Virginia is 3,000 
to v,7l!) feet above sea level, and in western North Carolina 
Mount Mitchell, 6,711 feet high, is the highest point east of 
Mississippi Hi vel'. Throughout its extent this province stands 
up cOllspieuously above the adjoining provinces, from each of 
which it is separuted by a steep, broken, rugged front from 
1,000 to 3,000 feet high. The rocks of this province com­
rise closely folded quartzite, slate, schist, gneiss, granite, and 
greenstone. 

VALLEY AND RIDGE PROVINCE 

The Valley and Ridge province, in which the Montevallo 
and Columbiana quadrangles are mainly situated, is a belt 
50 to 80 miles ,vide, extending from Canada into Alabama, 
which is on the whole lower t.han the Blue Ridge province on 
the east and the Appalachian Plateaus on the west. Near Big 
Stone Gap, V n., the crest of the Big Black Mountains is 3,000 
feet a.bove the valley on its north west side, and in northern 
Tennessee Holston )'fountain, near the northwest front of the 
Blue Hidge provincE', rises nearly 3,000 feet above the valley 
on its southeast side. 

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

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

The rocks of this province are not crystalline, like those of 
the Piedmont and Blue Ridge provinces, but are all sedimen­
tary. They include limestone, dolomite, conglomerate, sand­
stone, and shale, which htl. \'e been greatly disturbed by folding 
and faulting. 

CAHABA. RIDGES 

The Valley and Ridge province in Alabama is divided 
into the Cahaba Ridges, Birmingham Valley, and Ooosa Val­
ley. Although in general a valley, this province contains 
many high ridges extending parallel to its general direction, of 
which Hed .J.Iountain is a good example. Most of these ridges 
lie along t.he west side of' the valley from Pennsylvania to 
Alabama. III Alabama the ridge section includes all the val­
ley 'west of the east boundary of the Coosa coal field and "",est 
of a line in continuation of that boundary southwest to C8lera, 
thence northwest to Maylene by way of Montevallo, thence 
southwest through the middle of the southern part of' the 
Cahaba coal field. The north end of the ridge area curves 
east\vard and narrows to a point a few miles southeast of 
Gadsden. It includes Blount and Chandler Mountains. The 
name Cahaba, Ridges is here applied to this part of the Valley 
and Ridge province in Alabama. 

The belt of relatively low land lying between Shades 1tlonn­
tain on the southeast and Sand Mountain on the northwest 
and extending the full length of the Cahaba coal field is com­
monly called Birmingham Va.lley. It includes Shades, Jones, 
and Opossum Valleys, Red .J.fountain, and Enon or Flint Ridge. 

East of' the Cahaba Ridges is the Coosa Valley, which is 
the broad, generally fiat, lo\,{ country occupied by Coosa River 
and its tributaries and farther southwest bv Cahaba H.iver and 
its eastern tributaries. The lower part of' the Coosa Valley lies 
in the Piedmont province. 

APPALACHJA~ .PJJATEAUS 

The subdivision of the Appalachian Highlands kno·wn as the 
Appalachian Plateaus is practically coextensive with the Appa­
lachian coal fields. It is relatively high, ranging from 500 feet 
above sea level in the '\Varrior coal field to more than 4,500 
feet in Pocahontas County, W. Va., and about 2,000 feet in 
western New York. In Tennessee it slopes somewhat ,,,est­
ward, from about 2,000 feet above sea level on the east to 
about 1,800 feet on the 'vest, \vhere it terminates in the steep 
scarp 800 to 1,000 feet high, deseending to the Highland Rim 
of middle Tennessee. As a whole this province may be 
regarded as a series of plateaus extending from New York to 
Alabama, which have been more or less separated into parts or, 
in large areas, nearly obliterated by erosion. Because they 
have been so much eroded they are called dissect.ed plateaus. 
The separated parts have received names, and one of t.hem, the 
Cumberland Plateau in Tennessee, is the part of the pro\'ince 
that most nearly embodies the conception of a plateau. 

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

TOPOGRAPHY OF THE QUADRANGLES 

GENERAL FEATURES 

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

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



RELIEF 

The altitude of the quadrangles ranges fi'om 300 feet abo\'e 
sea level on Cahabn H.,j \'er l1t the west line of the Mont.evallo 
quadrangle and on Coosa Hi vel' at the south line of the 
Columbia,na quadrangle to D50 feet. fJbove sea level on Colum­
biana :Mountain, in the northeastern part of the Colum­
biana quadrangle, making the extreme relief about 650 feet. 
Throughout nearly the whole of' both qu'adrangles the relief 
does not exceed 2[)0 feet. In the north west corner of' the 
Montevallo quadrangle Pine lHount.ain, t.he next mountain 
west of Turner, 7,150 feet ahove sea level, rises 850 feet above 
the valley a.t it.s east fooL In t.he northeast corner of the 
Montevallo quadrangle Double Mountain and Locust Ridge 
raise their crests about 300 feet above tbe low ground at their 
base. 

There are two distinct types of topographic features in t.he 
qUfJdrangles, which may be designated the lineal' and diffuse 
types. The linear type is characterized by parallel ridges and 
valleys having a northeast trend and the diffuse type by an 
irregular arrangement of hills and valleys. The linear type 
distinguishes t.he part of the quadrangles in the Cahaba 
Ridges; the diffuse type prevails in the Coosa Valley. 

The two types of topography are the result of differences in 
the character and attitude of the strata. In t.he Cahaba Ridges 
the rocks, generally indined at high angles and striking north­
east, have determined the trend of t.he valleys and ridges; the 
valleys follow t.he belts of limestone and shale, which are 
easily eroded, and the ridges coincifle wit.h belts of more resis­
tant sandstone and conglomerate. Noteworthy examples of 
such ridges occur in the northeast comeI' of' the Montevallo 
quadrangle and northwest corner of the Columbiana quad­
rangle, where they are formed by t.he vert.ical or highly inclined 
basal sandstones of' t.he Pottsville format.ion ("Coal measures") 
of the Coosa Goal field. (See section B-B' of the Columbiana 
qnadrangle and section C-C' of the Montevallo quadrangle, 
on structnre-section sheets.) The broad limestone valleys are 
nearly level, as shown in Plate 2. 

The rocks of the southeastern part of t.he Cahaba coal field, 
in t.he :Montevallo quadrangle, are shale, sandstone, and con­
glomerate, which over large areas lie nendy flat. On account 
of their flatness, their resistance to erosive forces has been 
practically equal in all lateral directions, so that the arrange­
ment of the valleys and ridges is irregular. The ridges extend 
in many directions, they vary greatly in breadth from point t.o 
point, and no two are alike in length. They are generally 
separated by deep, crooked valleys and send off innumerable 
short, nanow spurs that l1re separated by narl'o,v ravines. 
The topography of Coosa Vtllley is characterized by low relief 
and irregularly arranged ridges and spurs. Although t.he 
rocks in the greater part of this area are steeply inclined and 
int.ensely plicated, they are fairly uniform in hardness, and 
the general result is much the same as it would be if' the rocks 
were flat. 

DRAINAGE 

About 30 square miles in the northeast corner and an equal 
area in the southeast corner of the Montevallo quadrangl~ are 
drained by t.ributaries of Coosa RiYer; the remainder of the 
quadrangle is drained by Cahaba H.iver a.nd its t.ributaries. 
All of the Columbiana quadrangle is drained by Coosa River 
and it.s tributaries. 

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

The chief st.reams of the Coosa R.iver basin within the quad­
rangles are Coosa River and Bulley, Beeswax, Spring, and 
'Vaxahatchee Creeks. ,"Volf Creek, Ca.mp Branch, Buxahat­
chee Creek, and Mill Creek are tribut.ary t.o 'Vaxahatchee 
Creek. 

Except the Coosa, whieh bas long navigable reaches, sepa­
rated by rapids, none of the strcams are of navigable size. 
The dam of the Alabama Power Co. several miles south of the 
Columbiana quadrangle has flooded The ~arrows of the Coosa 
and raised the level of' the river considerably. Some of the 
streams, including Shoal, Spring, and Mahan Creeks and 
Little Cahaba River, occupy limestone valleys and are fed by 
many large springs issuing from the rock. l\1ost of t.he streams 
are permanent and afford even in seasons of drought sufficieIlt. 
water for stock, small powers, coal "washing, and irrigation. 
The grades are fairly uniform, though the streams have not 
yet cut a"way all the hard-rock ledges from their beds and are 
still characterized by reaches of quiet and comparatively deep 
water alternating with stretches where the water riffles over 
bedrock. 

In a distance of 70 miles north of the mouth of Little 
Cahaba Hiver, Cahaba River falls 270 feet, or nearly 3.9 feet 
to the mile. At. two places it falls at the rate of 22.9 and 28.6 
feet to the nlile for a distance of 0.7 mile. Little Cahaha 
River fulls 270 feet in a distance of' 28 miles above its mouth, 
or about 9.5 feet to the nlile. "Mahan Creek falls at the rate 
of about 14 feet to the mile. Waxabatchee Creek has a total 
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fall in the 22.4 miles above its mouth of 6.8 feet to t.he mile. 
The protlles of these streams represent the streams of t.he 
quadrangles generally. 

CULTURE 

These quadrangles are moderately popnhted, and most of 
the arable land is cleared and cultivated. The rougher parts, 
al:l a large part of' the Cahaba coal field and the area underlain 
by slate in t.he southeastern part of' the Columbiana quad­
rangle, are nearly in a stat.e of nature, except that the best of 
the timber has been cut. The region is served by branches 
of the Southern Hailway and the Louisville & Nashville Rail­
road, and little of it is more than 1.0 miles from a railroad 
stat.ion. The main roads are in a fail' to good condition, and 
SOIne of the more important are metaled. Both town and 
country are well provided with schools and churches. 'rhe 
principal towns are Montevallo, the county seat of Shelby 
County, population 1,245 in 1.930; Columbiana, populat.ion 
1,1.80; and Calera, populat.ion 975. Aldrich, Straven, and 
Marvel are the principal coal-mining towns. Siluria has 
cotton factories, and Newala, Saginaw, Longview, and Var­
nons are the sites of t.he lime manufacturing of t.he region. 

DESCRIPTIVE GEOLOGY 

GENBRAL FEATURES 

The geology of this region has been described and has been 
mapped, Oil a smaller scale t.han that used in this folio, by t.he 
.. AJabfJroa Geological Survey. In this as in other folios many 
new formations and new members in old formations are 
recognized and mapped, and a. few different formation names 
have been substituted for those of the Alabama Geological 
Survey in onler to a void confusion or to bring the nomen­
clatnre into harmony with the preva.iling usage. 

GeIWral character qf the rocks.-The rocks of the quad­
rangles are all sedimentary and range in age from pre-Cambrian 
to Cretaceous, all t.he Paleozoic systems but. the Silurian 
and Devonian being "well representEd. The maximum thick­
ness of rocks cropping out is about 20,000 feet exclusi ye of the 
overthrust masses of the 'Weisner formation and the under­
lying 'Vash Creek, Brewer, and 'Vaxahatchee slates. In small 
pa.rts of t.he quadrangles the original horizontal attitude has 
been fairly well preserved, but generally the strata. have been 
so much folded and faulted t.hat the original attitude and to a 
considerable extent the original relations have been d£stroyed. 
There are local superficial deposit.s of' clay, sand, and gravel of 
Cret.aceous age, of' gravel of possible Tertiary fJge, and of allu­
vium of Recent. age, but t.he last two are of little strat.igraphic 
importance. The columnar section in the back of this folio 
shows the stratigraphic succession. 

Proposal Ozarkian sy,qtem of Ulrich.-Besides a shale and a 
limestone of' unknown age, described under "St.ratigraphy," 
there are in these quadrangles a number of dolomite forma.tions, 
the stratigraphic position of which is of peculiar importance. 
'rhese formations, known, in ascending order, as Brierfield 
dolomite, Retona dolomite, Bibb dolomite, Copper Ridge dolo­
mite, and Chepultepec dolomite, are in part the basis of a 

geologic system proposed by Ulrich 3 and named by him the 
Ozarkian system. The name was taken from the Ozark region 
of :Missouri, from a study of whieh the idea of a distinct 
system nrose. "Clrich 4 describes the proposed system thus: 

L nder the torm Ozarkian I include all the forma,tions of t.he Appa­
laehian Valley that can bc shown to be younger than (1) the top of 
the 1.:'pper Cambrian Nolichucky shale in northeastel'll 'I'ennessee and 
(2) the top of the Conasauga shale in southeastern Tennessee, north· 
west.ern Georgia, and northeastern Alabama, and which 81'8 older 
than the base of the Stonehenge limestone of the Canadian system 
[Beekmantown group] in sonthern and cent.ral Pennsylvania. 

Pending the presentation of all the evidence in support of 
the adoption of this proposed system, in a paper now in prep­
aration by Mr. Ulrich, t.he Unitod States Geological Survey will 
continue to classify these formations as Cambrian or Ordovi­
cian. The present author, however, belieycs that. the Ozarkian 
system of Ulrich should be adopted here, for it is in the part of 
Alabama described in this folio that it reaches its maximum 
known thickness of about 5,500 feet. 

The position of the proposed system in the general strati­
graphic succession, its relations to the Knox dolomite of earlier 
Tennes~ee and Alabama reports, t.he general relations of the 
lower Paleozoic formations of Alabama to those of other 
regions, and the various classifications followed by the Ala­
bama and United States Geological Surveys are exhibited in 
the table on page 20. 

STRATIGRAPHY 

SHAJ,E OF UXK::-fOWN AGE 

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

"Ulrich, E. Revision of the Paleozoic systelns: (:teol. Soc. America 
Bull., vol. 22. pp. 1911. 

~Idem, p. 627. 

into t.heir present position from an original source lying appar­
ently 1.2 miles or more to the southeast. These rocks are 
much older than the limestone that thev overlie, and tlleir 
parent formations are supposed to underli~ t.he limest.one at a 
great depth. 

The red shale is pretty certainly of Rome age, but the age 
of the yellow-green shale is uncertain. It is in contact with 
different formations on different sides-on the "vest with a 
heavy cherty formation snpposed to be Copper Ridge dolo­
mite; on the Horth, in the southefJst cornel' of the Vandiver 
quadrangle, with N ewala limest.one; and on the east with the 
Home format.ion. There seems to be no possibility of deter­
mining its a.ge from its stratigraphic relations, nor have any 
fossils been found to rt~yeal its age. Lithologically the shale 
resembles shale of the Conasauga and Weisner formations and 
t.he ,"Vaxahatchee, Brewer, and Wash Creek slates. In view 
of t.he uncertainty as to the age and relat.ions of these rocks it 
is believed to be most expedient not to assign them to any 
definite place in t.he geologic column. 

LlMESTOXE OF UKKNO"\VX AGE 

In the northeastern part of the Columbiana quadrangle, in 
sees. 3 and 4, T. 21 S., R. 1 E., is a very t.hick deep-red soil 
evidently derived from a limestone or dolomite. This is so 
unlike the soils derived from the N ewaJa limestone of the 
region generally that it seems dou btful if the N ewala underlies 
that area. The soil is more like that derived from the Ketona 
or the Brierfield dolomite in some places than like any other . 
It seems as probable a supposition as any other, however, that 
the limest.one 01' dolomite under the area is a noncherty part 
of the Copper Ridge dolomite, the cherty part of which makes 
t.he ridge and knob bordering the area of deep-red soil on the 
west. A reason for this supposition is the fact. that the red 
soil extends up on the east side of the ridge in the northern 
part of sec. 4 along t.he highway. On account of the uncer­
tainty, however, the designation "limestone of unknown age" 
is adopted. 

PRE-C'A!ttBRIAX OR PALEOZOIC ROUKS 

Character and diBf'I'ibution.-The rocks herein tentatively 
classified as pre-Cambrian or Paleozoic consist of' a group of' 
slates and phyllite, divided, in ascending order, into the 
¥laxahatchee slate, the Bre\ver phyllite, and the "rash Creek 
slate. They comprise t.he lower part. of the Talladega slate of 
early Alabama reports and appeal' to be equivalent in part to 
the Ocoee group of Safford in Tennessee. 

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

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

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

The combined thickness of the formations appears to be at 
least 10,000 feet. This estimate is based on observations in 
the southwest cornel' of t.he Columbiana quadrangle, where the 
true dip was det.ermined in a cnt of the Ocampo Railroad to 
be 350 SE. In this locality t.he highest of t.hese rocks lie along 
the axis of the Columbiana syncline near Cobb Creek, a.t. t.he 
south edge of the qUfJdrangle. From this locality northwest­
ward across t.he strike to the northwest edge of these rocks, 
where t.he lowest beds are reached, is a distance of 4 miles. 
The generally high dip indicated along this line by the dip 
symbols is probably in large part the dip of' the slaty 
cleavage, but at an average east dip of 350 the entire t.hickness 
within the limits taken is 1.2,000 feet. There is obviously a 
possibility of duplication of beds, as a result of the minor folds 
that would probably be produced in t.he course of their oyer­
thrusting through a distance of 15 miles. This thicknes~ 

agrees rather dosely, however, with t.hat of supposed equivfl­
lent rocks in the Great. Smoky Mountains of Tennessee. 

The persistent purplish-gray phyllite (the Brewer phyllit.e) 
n'ear the middle of this slaty mass permi,ts the division of the 



mass into the three formations named. Lithologically, there 
is little dilrer~ll('(' hetwf't'n the \VaxalmtdwE' ant1 Wm!h Creek 
1,;]<1tt'H. Even the Brewer phyllite eliffers from the slates little 
except in color, but it is the key to the structure a.nd the strati­
gra.phic relations of the mass. The area underlain by these 
rocks is one of low, rolling topography known as the Stump 
Hills. pI. 

Age is believed, as a result of fairly con-
tinuous tracing, that the lowel' part of the Talladega slate of 
the .Alabama. Survey is the approximate equivalent of the 
Ocoee group of Safford in Tennessee, the \Vaxahatchee slate 
especially resembling the phase 01' division of that group which 
was named by Keith Hiwllssee slate, because of its excellent 
display in the gorge of Hiwassee River, in the southwestern 
part of the Murphy quadrangle, Tenn. Keith shows, in 
several folios covering: quadrangles in Tennessee, that in sec­
tions exposing a complete sequence of i<Ocoee" and overlying 
Lower Cambrian formations the Hivi'assee slate underlies the 
Cochran conglomerate, which in turn underlies the ~iehols 
slate. ~ ow the Nichols slate has yielded Olenellus, regarded 
as a dia.gnostic Lower Cambrian trilobite, so that it~ Lower 
Cambrian age is established; hence the Hiwassee slate is either 
Camhrian or pre-Cambrian. Keith believes that it is Cam­
brian, because of its general resemblance to the overlying 
Cambrian slate and because of' the laek of nny structural dis­
cOl·dance between the Hiwassee find Cochran that would indi­
cate an unconformity. 

Another view is that these rocks are of late pre-Cam brian 
age. This view is based upon their normal position, inferior 
to known Cambrian rocks, and upon their greater degree of 
metamorphism, in Alabama at least, than that of the known 
Cambrian rocks. Up to 1922 no organic remains had been 
found in unquestionable 'l'nlludcga rocks. In that year the 
writer found in the Saw.p"r limestone fossils of the Cryplozoon 
type whieh in lllanner of growth, and internal structure 
closely ref:lemble from the Belt series of Montana, 
described by \Valcott. III view of these faets the 'niter is 
inclined to regard at least part of these rocks as pre-Cambrian. 
l~ecause of the uncertainty regarding their age, ho\vever, the 
three formations are herein classified as pre-Cambrian or 
Paleozoic. 

Another view definitely accepted by Prouty and favorably 
entertained by Ulrich and "Thite is that the Talladega rocks 
are of Carboniferous age. This view is based mainly on t.he 
occurrence of Lepidodrnd1'on and ot.her Carboniferous fossil 
plants in a black slate higl! in the Talladega in the vicinity of 
Erin, Clay County. As it is now kno' .... n, however, that beds 
of Lo,ver Devonian age oceur high in the Talladega in the 
vieinity of Jemison, Chilton County, the belief tlwt more than 
a small part of the Talladega is Carboniferous is untenable. 
(For further discussion of the age of' the Talladega see 
"Structure," p. 12.) 

Name.-The nmne Wa,xahatchee slate is here introduced for 
the basal slate formation of these quadrangles. It is takt'n 
from a creek, most of whose course lies upon the outcrop of the 
formation in the Columbiana quadrangle. 

D1·slribu(£ou.-The \Vaxahatchee slate occupies a wide area 
southwest of' Columbiana extending to the latitude of Shelby, 
where its area divides and one branch 2 miles wide passes 
southwest.\,IHrd into the southeast corner of the Montevallo 
quadrangle Hnd the other swings southeastward a.nd then east­
ward and continues into the main mass of the Talladega slate 
east of the Columbianu quadrangle, in Coosa and Talladega 
Counties. It is espeeially well displayed along Buxahatchee 
Creek immedil1.tely west of Sawyer Cove, where there is a 
nearly continuous exposure for a distanC'e of 2 milee. 

Chamcter.-The'Vaxahatdwe slate includes all the slate in 
this aI'ea below the Brewer phyllite. NeHr the top are the 
Sawyer limestone member and a stra.tum of sandstone, and 
apparently Hear the middle on Coosa Hisel' another stratum of 
saudstone. Thinner and less extensive layers of sandstone 
occur at other places. 

The main body of the formation is composed of gra.yish, 
greenish, and bluish slate, which on ,veathering becomes soft 
and light gray, yellowish, or pale pink. South of Ocampo in 
the :Montevallo quadra.ngle is a thinly fissile bluish slate that 
has been prospected for roofing slate. (See pI. 4.) A typical 
specimen is thus described by E. S. Larsen: 5 

Slato: Very finB toxturod rock with a slrdy cleavage due to the paral· 
leI arrangement of the minute shreds of sericite, chlorite, kaolinite. etc. 
'l'here are a very few slllull grains of quartz. 

The formation contains much bluish, fine-grained slate 
described by Larsen fi'om a thin section as follows: 

Quart.l.-seridte schist: ReSellJbles specimen No.1 bnt ha~ not so well 
developed a cleavage and has moro small grains of quartz. ConsIderable 
organic pigment. 

In the 1llidJle of the mass is a persistent stratum huving a 
decidedly limy a.spect on the weathered outcrop. This bed was 
noted a.t a number of places, beginning It miles south of 8helby 
----- ----------------
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and extending to n point 11 milE'S nortlnvest of Shelby and 
then('(' sOllthwest to \Vatsoll Crpek, its outcrop paralleling: that 
of the Brewel' phyllite. _A specimen of this bed, including a 
small pocket of calcareous material that effervesces freely when 
treated with acid, is thus described by Larsen: 

Sericitic quartzite: Over one·half of this specimen consish of minute 
gra.ins of quartz with a few of feldspar. embedded in a matrix of shr~ds of 
sericite. kaolinite. chlorite, etc. It diITers from ::-fo. 1 in that it contains 
more grains of qua.rtz and was apparently derived from a sandy ~hale. 

The sandstones near the middle and top of the formation are 
very massively bedded and quartzitic. They are in placE'S 
finely conglomeratic, most of the quartz pebbles being one­
eighth of an inch or less in diameter. The beds have been 
greatly fractured and recemented with silica and as a result are 
shot through with thin veins which make a. nehvork on the 
surface. Kone of the beds appeal' to be more than 100 feet 
thick. Between the Sawyer limestone member and the Brewer 
phyllite is a soft., lumpy clay rock of' brownish, greenish, or 
pinkish tint banded with thin yellowish, pinkish, or grayish 
laminae. This rock is prominently de\Celoped and displayed 
in the area between Sawyer Cove and the outcrop of the 
Brewer phyllit.e on the south. 

'l'Mclcness.-As the \Vaxahatchee occupies about one-half of 
the outcrop of the three slate fOl'mations it is assumed to be 
about 5,000 feet t.hick. \Vhel'c continuously exposed along 
Ruxahutehee Creek for a distanC'e of 2 miles directly across 
the strike, the dip apparetltly of both bedding and cleavage is 
60Q-80~ E. The bedding is indicated by the presence at two 
poillt~ of sandstone layeJs 1 to 2 feet thick, which are parallel 
'8ith well~deyeloped planes of division that may bc all bed­
ding or partly cleavage planes. In yie\v of the probable thick­
ness of 5,000 feet for the ,"Vaxahatchee, it is evident that there 
is rcpetition of strata here by dose folds, whether one 01' 

several it seel1lS impossible to determine, else the thickness 
vi'Ould be at least 10,000 feet.. 

SaW?}eT limestone me'l1tbe1 .. -The Sawyer limestone member 
of the \Vaxilhatchee slate vms named from Sawyer Cove, in the 
southern part of the Co1umbillna quadrangle. It is a stratum 
of varied character. In places, t1S in the northern part of sec. 
S, T. 24 N., n. 14 K, and at the junction of Camp Branch 
and \Vaxahntchee Creek :2 miles southwest of Shelby, the 
exposed parts arc val'if'gated pink, red, gray, and yellowish 
and veined with white calcite. The variegated rock is very 
fine grained, takes a high polish, and is an ornamental marble. 
Layers of black limeRtone occur in placeR. On the nort.h side 
of "Sawyer Cove the rock is a. thick~bedded, highly siliceous 
gray limestone, -weathering to a brown rock that looks like a 
sandstone. At this point it is also conglomeratic jn part, 
some layerll bcing filled with well-rounded quartz pebbles 
three~twentieths of an inch or less in diameter. 

It is well displnyed, having the characters just described, on 
the low knob north of S;twyer Cove in the southeast cornel' of 
sec. 13, T. 24 N., R. .14 E., also along 'Vaxahatchee Creek 
and Oll the knoll where the creek leaves the cove in the 
N\V. -t se('. 19, T. 2"1 ~., R. 1.5 E. The pure limestone facies 
is hest displayed on Buxahatchec Creek along the \vest side of 
Sawyer Cove, in the 1'oad and on the bluff just south of the 
soutil west cornel' of the cove, and in the cove 3 milea: west­
southwest of Shelby, where it contains the fossils of Cryp­
tozoon type mentioned above. In these places it is thick 
bedded, very fine grained, gray or in some layers mottled with 
pale pink Hnd in SOUle solid pink or pale red. The bed shows 
in the bluff j11St south of Brewer School 011 Crawford Branch, 
on Aiken RUll, and on the highway II miles to the east. A 
dark limestone, of which only a thin bed was seen, crossing 
Watson Creek in the SE.l sec. 18, T. 24 ~., R. 14 E., may 
be the Sawyer limestone, but it seems too close to the Brewer 
phyllite above to be the Sawyer. The limestone is a.lso 
,veIl exposed on \Vaxahatchee Creek 2 miles southwest of 
Shelby, in the S",7. t sec. 22, T. 22 S., H. 1 ,"V., and a short 
dif:ltance south of Ruxahatchee Creek on t.he Evans property, 
in th(~ N'V. -} KE. t sec. 8, T. 24 N., R. 14 E. At these 
places its variegated character is well developed. The marble 
from this limestone is described in the section on economic 
geology. 

Associated with the limestone in sees. 10 and 15, T. 24 :8., 
R. 14 _E., and for 2 miles or more southeast of Brewer School 
are highly ferruginous layers t.hat have attracted some atten­
tion and have been prospected as a possible iron ore. :Mueh 
of this material is scattered on the surfa.ce along the outcrop 
southeast of Brewer School. It is dark brown and rather 
heavy, and the pieces have oblique pitting on the surface, 
which gives them a highly characteristic appearance. The 
pits are probably due to solution of the more calcareous parts 
of the rock. None of the rock seems rich enough in iron to 
be conRidered an available ore under present conditions. It 
has he.en regarded in the region as equiYlllent to the gray ore 
of the Talladega region, but that is an error. 

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

to its presence, indicates a greater thickness here than else­
w here. Limestone of the sa.me character as the Sawyer oceur"" 
in the 1-1 i \vaf'lsee Alate of Tel1llGssee. 

Narne.-Overlyin,e: the 'Vaxahatchee slate is a persistent 
stratum of purplish-gray phyllite, which, being everywhere in 
these quadrangles certainly identifiable, proved to be the key 
to the structure of the slate mass and sened also to connect 
the partly detached overthrust area of slates south of Colum­
biana, in the Columbiana quadrangle, ''lith the main body of 
Talladega rocks farther east. The name Brewer phyllite has 
been adopted for this formation because its outcrop passes near 
Brewer Sehool, 6 miles south of Shelby. Purplish crumpled 
and banded slate in the road at the schoolhouse and immedi­
ately north of it is not regarded as belonging to the Bre\ver 
phyllite, the main body of which, strongly and characteristi­
cally purple, passes a quarter of a mile "lest of the schoolhouse. 
The Brewer was originnlly treated as a member of the Tal1a~ 
dega sla.te but is here raised to the rank of a formation. 

Distn:but-ion.-As shown by the map the Brewer phyllite 
crops out in a sinuous belt extending aeross the southern third 
of the Columbiana quadrangle, trending northward around the 
southward-pitching synclines and southward around the south­
ward-pitching anticlines. 

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

Quartz sericite schist.. A welH)anded schist., mainly sericite, chlorite, 
quartz, and probably kaolinite. Much clouded by black opaque specks, 
which are probably of organic origin but possibly some are lllagnetite. 
Very little hematite. 

Another specimen is described as containing mainly sericite 
''lith the shreds oriented normal to the banding, also some 
small grains of quartz, and showing in alternat.e bands a con­
eentration of the organic pigment. 

Here and there green phyllite apparently replaces t1 part of 
the purple, particularly on t.he east side of the quadrangle, and 
this change may aceount for the apparent thinning of the 
purple rock in that direction. In other places, as neal' Sawyer 
Cove, therc is close to the bottom of the formation a highly 
ferruginous portion or a lean iron ore much coarser grained 
than the main body. In the vicinity of Brewer School and 
el'lstward to the east side of the quadrangle the phyllite is 
crumpled; in places strongly so. 

'llkickness.-The thickness of the Brewer phyllite rnnges 
from 500 feet on the west side of its area to 200 feet on the 
east edge of the Columbiana quadrangle. 

J.Yame.-The name vVash Creek slate is here introduced fo1' 
the great body of slate overlying the Brewer phyllite in these 
quadrangles. The name is taken from Wash Creek, south of 
Sawyer Cove, in the Columbiana quadrangle. 

Dist1"ibution.-The \Vash Creek slate crops out across the 
southern part of the Columbiana. quadrangle and extends 
about 1 mile into the Montevallo quadrangle. It extends 
north along the Columbiana syncline to a point 6 miles north 
of the south line of the quadrangle. H.ocks that underlie the 
,"Veisner formation in Columhiana Mountain should possibly 
be assigned to this formation. 

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

Quartz-sericite scbist: Rat.her abundant grains of quartz abont 0.1 
millinlGter across, elongated in tiJe djl'e(~tion of t.he banding (augen?), are 
embedded in (l, matrix of fine ~hred8 of sericite. Clouded by submicro­
scopic dust .. probably of organic origin. Derived from a flne-textured 
impure sandst.one or Silice?U8 shale. 

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



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

Th£ckness.-The formation makes up about half of the great 
maf'ls of slates in these quadrangles. ~t is probably at least 
5,000 feet thick and may be thi('ker, as its top has not certainly 
been identified. 

Ferru,qino'tlS sandstone memoer.-About 1,000 feet above the 
Brewer phyllite is a persistent stratum of fine-grained sand­
stone with a little sandy slate, which includes layers of the 
same materials rather highly impregnated with hematite and 
constituting fI lean ore. The member is well exposed in the 
bed of Wash Creek 1+ miles south of Sawyer Co\'e and on the 
ridge half a mile west of tile creek. 

'JJ"""'"""'" sandstone rnembeT of Wash 
llaiiToud in the NW. t sea. 84, 'l-'. 

emposed on 
14H. 

Sandstone, heavy bedded, fine grained, green _ 
Sandstone, highly ferruginous; lean ore __ _ 
Sandstone, heavy bedded, fine grained, green _ 
Sandstone, highly ferruginous; lean ore 
Sandstone, heavy bedded, finc g)·ained. gre('n. 

Feet 
100 

20 5, 
12" 

This member is persistent and can be traced by the frag­
ments of lean ore almost continuously across the Columbiana 
quadrangle and into the Montevallo q~adrangle. In places the 
ore doC's not show, f'ither because locally it was not deposited 
01' because it hflS been displaced by faults. In these places the 
tracing is less certain and the outcrop is mapped by a broken 
band. The thiekness of the ferruginous sandstone member is 
100 to 12H feet. A specimen of the ore from a prospect pit in 
the SW. t sec. 16, T. 24 ~., R. 14 E., is thus described by 
Larsen, ,vho examined a thin section: 

Sandv hematite: The section consists of about half and half by volume 
of fragI~ent8 of quartr, and chlorite ag6'Tegates with some feldspar in a 
matrix of nearly opaque reddish brown hematlte. 

This df'sCl'iption 'will ans\ver for all the lefl.n ore of the slates 
of' the region. 

In sec. 16 the sand8tone has been prospected for ore and is 
said to contain as high as 27 pel' cent of metallic iron. 

The outcrop of this ferruginous member parallels rather 
closely that of' the Brewer phyllite flCJ'OSR the southern part of 
the Columbiana quadrangle. The bed was not observed east 
of the road leading south from \Vatson Ford on Waxahatchee 
Creek. The member is especially well developed in the south­
western part of sec. 16, T. 24 N., R. 14 E., in the adjoining 
parts of secs. 20 and 21, and along the strip from the northern 
part of sec. 82 to the BE. ·1 sec. 36. 

CAMBHTAN SYSTK'tr 

The rocks of unquestioned Cambrian age in these quad­
rangles include, in ascending order, the "\Veisner formation, the 
Shady limestone, the Rome ("Monteyallo") formation, and the 
Conasauga ("Coosa") limestone. Lower, l\liddle, and "Cpper 
Cambrian timc are all represf'nted in these formations. 

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

lJish'ibution.-There are two areas of vVeisner rocks in the 
northeast corner of the Columbiana quadrangle, of which the 
larger is the horseshoe-shaped area of Columbiana Mountain. 
'V1thin the sides of Columbiana Mountain is a second and 
smaller roughly triangulllr area. As more fully described in 
the section on structure (p. 12), the smaller area is an 
overthruRt masl:! of \Veisner rock lying on Conasauga lime­
stone. The main area 011 Columbiana Mountain is apparently 
in unconformahle relat.ions to the \Vaxahatchee slate below 
and conformably underlies the Shady limestone and other 
rocks above. It. belongs to the main fllld supposedly original 
overthrust mass mentioned on page 12. 

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

Section of Wei,meT Jm'mation in Columbiana Mountain 

12. Quartzite ___________ . __ 
11. Shale or slate, stiff, blui~h, biliceous (and calcare_ 

Olls~J;Ol'eat bastl ______ _ 
10. Quartzite __ 
9. Shale or slate, stiff, bluish, calcareous and siliceous; 

layers of serieitic quartl7,ite; ore at bottom on 
Columbiana Mountain ____ . _____________ _ 

8, Quartzite, thin bedded (shows at I.re"per's millJ __ 
7. Quart?ite, thick bedded, conglomeratic (shows at 

Leeper's lllill) __________________________ _ 

6. Shale or slate, mainly greenibh 
5. Ore and sbale__ _ ____________________ _ 

4. Shale or ~late with few thin qual'tzitic layers 
3. Quartzite____ _ ___________ .. __ _ 

2. Not exposed, a little slate or shaly sandstone at top _ 
1. Quartl7,ite, cOIlglomeratie (['rost of JIlountainl __ _ 

Feet 
10 

180 
5 

618 
75 

25 
85 
11 

300 
8 

250 
30 

1.592 
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The part of the section on Beeswax Creek (N oe. 7 to 12) 
was measured by the writer; the pRrt 011 the Mardis Ferry 
road ,vas also measured in part by the w'riter, but some gaps 
were filled in from the section by P. S. Smith. G 

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

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

Sericitic quartzite: SOllie bands consist largely of small grains of quartz 
with some feldspar, etc., in a matrix of sericite, SOllie bands are mainly 
soridte, chlorite, kaolinite, etc, Evidently derived from a thin·bedded 
tine·grained sandstono 'with SOllle ~hale. The metamorphism is not inten~e. 

The outward aspect of this shale or slate sup;gests that the 
differences found in it are due to a greater 01' less proportion of 
quartz grains. 

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

Ore beds that occur in the formation probably represent the 
gray ores of the Talladega region. A number of these beds 
have been definitely located in the section, and the occurrence 
of others of probably small extent is indicated by float ore 
present for short distances along the strike of the rocks at 
seyeral horizons. The ore is a sandy hematite, part of which 
may carry from 40 to 54 per c0nt of metallic iron. It occurs 
as layers, some of them 3~ feet thick, alternating with layers 
of shale as shown by the following section, which is one of the 
best seen in the formation. 

Ft. In. 
12, Shale (or slate) 12 
11. Shale, ferruginuu~, ]tJu-n orll, worthlob~ _... 8t 
10, Ore, probably low grade, worthless 7 
9 Shale, ferl'uginous ____ " ____ ._ _ 2 
8. Ore, low grade, probably wOl'thlf'~'L _ 1 1 
7. Shale, more or less ferl'uginous__ Ilt 
Ii. Ore, low grade, probably worthless__ 7 
5. Ore, apparently fair grade 5 
4 Shale, ferruginous __ ~_ 2 4 
3, Ore, appa)'ently high grade _____ .. _________ 3 6 

~~~I W 
L suppo~od to bo beds 7 and 

the preceding column. 

The ore beds appear to be generally rather closely associated 
Yl'ith the quartzite beds. Specimens of the ore are thus 
dCf:let'ibed by Larsen: 

Sandy hematite: Rather abundant graills of quartz amI some of feld~par, 
chloritic material, zircon, etc., ill a reddish-bro'wn, nearly opaque matrix of 
hematite. Quartz graills show strain, 

!:landy hewatite Silllilar to that just described but cOlllpoeed o,er half 
by volume of grains of quartz as ulUch as 0.5 millimeter in diameter, 'rhe 
grains are rounded and show strain. 

Thickness.-The thickncss of the 'V eisner formation in this 
region, l1110wing 100 feet for the unexposed rocks at the top, 
as mentioned above, is in round numbers 1,700 feet. As 
the dip is regular and the sequence apparently undisturbed 
this determination seems reliable-. 

Age and correlation.-No fossils have been found by the 
writer in the Weisner rocks of Alabama or reported by others, 
and fossils are exceedingly rare in the rocks of this age in 
the southern Appalachian region. Species of Hyolithes and 
Olenellus have been found, however, at two localities in Ten­
nessee in the upper part of the corresponding Cambrian quartz­
ites (Chilho'wee group of Safford) and Olenellus and several 
species of Lower Cambrian brachiopods have been obtained 
by S. \V. McCallie from \Yeisner rocks in Bartow County, Ga. 
On this evidence the age of the \Veisner is regarded as Lower 
Cambrian. The fossils from Bartow County, Ga., were iden­
tified by 'Valcott 1 a~ follows: 

Obolella cr. 0, atlantica Walcott, 
Obolella cf, O. crassa (Hall). 
Archaeocyathus ~ 
Stenotbecu cf. S. rugosa (Hall). 
OlollelJus thompsoni (Hall), 

"l'he gray iron Ol'C8 01 'ralladega County, Ala.: U. S. Geol. Survey Bull. 
311), pp. 161-184, 1907. 

'Walcott, C. D., Cambriail Brachiopoda: U. S. Geol. Survey MOil, 51, 
pt, 1, p. 211, 1912, 

.. Name.-Thfl name Shady 'was introduced by Keith S from 
Shady, .T ohnson County, Tenn., for a limestone between the 
Erwin quartzite and the Watauga shale. The name "Beaver" 
was also earlier applied by Hayes to this limestone, through a 
mistaken identification of it with the younger limestone of 
Beaver Ridge, northwest of Knoxville, Tenn. The name 
If Aldrich (Beaver)" has been used by the Alabama Geological 
Survey, from Aldrich, in the Monteyallo quadrangle, but as 
the limestone at. Aldrich is of Conasauga age, the name Aldrich 
is inapplicable to the limestone here called Shady. 

Dist1'ibution.-The Shady limestone is best displayed in the 
bed of Beeswax Creek just east of the gap through the Weisner 
quartzite ridge half a mile east of Nelson. It 'was seen also in 
the SE. * SE. t sec. 20, T. 21 S., R. 1 E., 'where it shows for 
sev'eral hundred feet in the bed of Beeswax Creek, and in the 
SE. t ~vV. t sec. 21, where one 01' two exposures about a foot 
square were seen. The low ground and the character of the 
soil indicate that limestone underlies an area bordering the 
inner foot of Columbiana )fountain. 

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

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

Age and cOJ"l'elat£on. - At its type locality in .Tohnson 
County, Tenn., the Shady limestone is between the Chilhowee 
group below and the ""'atauga shale above. The Chilho,vee 
corresponds in age to the 'Veisner formation, which underlies 
the limestone in the area here described. Above this limestone 
in Columbiana Mountain is a formation of the same character 
as t.he ,,7 atauga of Tennessee. The limestone is therefore 
proyed by its stratigraphic relations to be the same as the 
Shady. The Shady is also correlated with the TOl11stown 
limestone of Pennsylvania and :Maryland. Fossils found by 
Keith in the base of the Shady in Tennessee were identified by 
\Valcott as of Lower Cambrian age. ~o fossils were found in 
the limestone in this area. 

ROMK ("l\lO;XTEVALJ,O") FOR:l«ATION 

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

Except in the Columbiana Mountain area, the base of the 
Rome formation is nowhere exposed in these quadrangles, but 
it is exposed in the southwestern part of the Rome quadrangle, 
in Georgia and Alabama where, as in the Columbiana Moun­
tain area it is underlain by the Shady ("Beaver") limestone. 
The top of the Rome is fixed at the upper limit of red shale 
and of the peculiar hard, rusty-weathering calcareous sand­
stone or siliceous limestone characteristic of the Rome. This 
is a definite and easily recognized lithologic boundary. Above 
it is everywhere the oliye-green shale or blue oolitic limestone 
of the Conasauga 01' equivalent formations. 

Dis&ribution.-The Rome formation crops out in a band 
half a mile wide that lies along the southeast edge of the 
Cahaba coal field in Opossum Valley north of' :Maylene. 
There is an isolated, apparently anticlinal area 2 miles north­
east of Montevallo, and a large, very closely plicated, and 
apparently anticlinal area north of Montevallo, from which a 
belt three-quarters of a mile wide extends southwestward to the 
edge of the quadrangle. The sandstone at the top of the for­
mation here makes several knobs or low ridges, the most con­
spicuous of which is that lying mainly in the NE. i sec. 21, 
T. 21 S., R. 1 E. 

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

'U. S. Gool. Survey (;ttlol. At,las, Crallbel'l'Y folio (~o. 90), p. 5, 1908. 



Thl:ckne,~s,-The thickness of the Rome in the Columbiana 
JIountain area. SeCHH'l to ue 300 feet, uut. owing t.o the fact that 
elsewhere in the quadrangleB the bottom of the Rome is not 
exposed, the formation being ill faulted contact with higher 
formations, and owing also to its crumpled condition, no reli­
able determination of its thickness seems possible. Its exposed 
part can hardly be less than 1,000 feet thick. 

Age and oorrelation.-8mall collections of fossils have been 
obtained from the Rome in the Bessemer quadrangle, from 
which the following forms have been identified by C. D. Wal­
cott except the Olenellus, which was identified by the writer. 

Micromitra (Paterina) major 
Walcott. 

MI(lOlllitra (Pat,erina) williardi 
Walcott. 

Micromitra (Ipbidella) panlluia 
White, 

I 

Obolus smithi Walcott. 
WiuJanella shelbyen~is Walcott. 
Ulellellus thomp!:!oni Hall. 
Paednmias transitans ·Walcott. 
Wanneria halli? 

The fossils of this list were obtained from two localities, one 
a quarter of a mile north and the other 4 miles south of 
Helena, from a bed that seems to be about 500 feet below the 
top of the Rome. In the vicinity of Montevallo, about 200 
feet below the top of the Rome}ls delimited in that locality, 
Olenel!IJs thompsoni is abundant. J.1fim'ornitm (Patm'ina) wil­
liardi, Obobu; srn·ithi, and Wl:manella shelbyensis are known 
only from the Home of Cahaba Valley. Mioromitra (Iphidella) 
pannu.[a is recorded by 'V alcott from Lower, Middle, and 
Opper Cambrian rocks, but the greater number of occurrences 
are Middle Cambriau. The Paedumias and TVanneria are in 
some regiolls, as York County, Pa., associated wit.h Olenellus, 
which is accepted as a. Lower Cambrian genus. The paleonto­
logic evidence, as generally interpreted, indicates the Lower 
Cambrian age of most of the Rome of this region. Ulrich, 
however, regards all or most of thc Home as .Middle Cambrian. 

CONA~AuaA ("COOSA .,) LIMl£S'L'ONE 

lVf-tJne.-Thc name Conasauga, from Conasauga River in 
northwestern Georgin, was introduced by Hayes in December, 
1890, and appeared in print in February, 1891. The name 
Coosa, from Coosa Valley, was introduced by Smith in Jan­
uary, 1891, for t.he same rocks. For the reasons stated for 
adopting tlle name of the Rome formation, the name Conasauga 
is used in this folio rather than Coosa. 

The boundary between the Home and Conasauga is placed 
at the upper limit of red shale and sandstone and characteristic 
associated calcareous sandstone of the !-tome and at the horizon 
of the introduction of lirnestone of Conasauga type. At Rome, 
Ga., this boundary is very definite, the Rome sediments being 
immediately succeeded by 150 feet of limeBtone, la.rgely oolitic 
and fairly fossiliferous. Neal' }Iontevallo, however, the lowest 
limestone of Conasauga type is only a few feet thick close 
above beds of distinctly red shale and 200 feet above a bed of 
yellow-weathering clny shale containing Olellellu8 Uwmpsoni. 
This basal Conasauga limestone is overlain by about 200 feet 
of' sandy and clay shale, and this is succeeded by the main 
body of Conasauga limestone. 

The Conasauga limestone at Aldrich was interpreted by the 
Alabama Geological Suryey as underlying the "Monteyallo 
shale" normally and therefore in the position of' the Shady 
limestone, which was called "Beayer limestone" by Hayes. 
(See deRcription of Shady limestone.) The Conasauga at 
Aldrich was accordingly named" Aldrich limestDne" and in 
Alabama Survey reports is designated" Aldrich (Beaver) lime­
stone." Although the Conasauga is indeed overlain by Rome 
shale near Aldrich, its position is due to the fact that it is in a 
closely folded syndine overturned to the west, so that the beds 
dip east at the low angle of about 25° or 30°. That it is really 
Conasauga is demonstrated by continuous trucing north to 
Dogwood, where it is in ita normal relations between the Brier­
field dolomite Hnd the Rome formation. It is also proved to 
be Conasauga by its fossils, ,vhich are the same species as those 
collected from the limestone just west of' .Montevallo, especially 
from bed 4 of' the section below. The n8\V species of DOTY­
pyge and other trilobites were nlso obtained from the limestone 
at Aldrich. 

D£#ribIJtion.-The Conasauga lws a comparatively nanow 
band of outcrop extending from a point neal' the southwest 
corner of the l\Iontevallo quadrangle northeastward, passing 
just west of Montevallo, and 2 miles northeast of that town 
being divided into two bands by an anticlinal area of the 
Rome formation. These bands reunite 2 miles farther north­
east and possibly underlie a rather wide area in the flat, deeply 
soil-covererl yalley north of the ant.iclinal area. West of the 
fault at this 10CI1lity is a narrow strip of Conasauf!,"a extending 
to the vicinity of Dogwood and thence in R narrow band to 
Shoal Creek 2 miles south of Aldrich. At Dogwood and 
farther north the Conasauga ia absent, the Rome formation so 
fin as known, being succeeded either by the Brierfield dolo­
mite, as at Dogwood, or by the Ketona dolomite, as north of 
Maylene in Cahaha Valley. The best exposure of the Cona­
sauga in this region is on the Birlllillgham road, beginning at 
the foot of the hill 1 mile northeast of l\lontevallo and extend­
ing a miles nort.heastward. The limestone is particularly well 
expoaed, and t.he presence of the interbedded strata of' yellow-
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grecn flaky sh~le is clearly apparent, although the shale does 
not· crop out conspicuously. 

ClwJ'acter.-Tn tlH\<;e areas the Conasauga is composed of 
limestone and shale. The following section will give a fail' 
idea of its general character in the Montevallo quadrangle: 

Section along Aldrich road immediately west of Montevallo 

Brierfield dolomite: 
23. Dolomite, cavernous, typical Hrierfield __ 
22. Not exposed __ ~"____________________ ___ ________ 55 

Conasauga limestone: 
21. Limestone, blue, thin clay bands; trilobites ___ _ 
20. Not exposed _ _ ________________________ 150 

19. Limestone _ 15 
18. Shale. !lOfl clay; weathers yellow; t,rilobites 

abUlldant.__ 25 
17. Limestone _ _ _______ " ______ 15 

16. ::'ifot exposed along road. Estimated 100 feet of 
limestone about in llliddle vf thi~ space exposed 
in 11eld 800 feet northeast of road. Limestone 
dark blue, fine sOllie oolitic; 
trilobites, Dorypyge 200 

Hi. Limestone ._______ 10 

14. Not exposed _ _ 20 
13. Shale, soft clay, weathering yellow: trilobites 

abundaut. _ 65 
12. Not exposed _ 225± 
11 Shale. sandy, micaceou~, greenish {tnudrock?)___ 120 
10. Shale, green 

9. Sandstone, ferruginous on weathering, probably 
calcareous 

8. Shale or sandy lIlUdrOBk, rtoddi!:!h_ 
7. Sbale 01' mudrock, ~andy, gre(>nish _____________ 25 

6. Limestone, dark blue. fine grained to llledium 
grained: trilobites __ 

Total Conasauga ____ __ __ 888 

including the ,')5 feet not e.xposed at top, 

ROllie formation: 
weathers yellow; three bands of red shale 

5 feet thick about 30 feet n.part, thin 
layer!:! of friable micaceous saIld~tone__ 80 

4. Shale, like No.5, but no re(l ~bale___ 60 
3. J\ot exposed; some reddish !:!oiL_ 100 
2. Shale, weathers yellow; Oleneltus 

obQloid branchiopod__ 40± 
1. Kot 9lposed: red sandstone and gl'tlen 

shale weathering yellow ______________________ 165 

Shale, red and greenish, weathering yellow, aud 
sand8tone, 1lI0re or less calcareous; several hun· 
dred feet. 

The intermixture of shale and limestone beds is character­
istic of the Conasauga. In the Montevallo quadrangle the two 
seem to be about equal components of the formation. In other 
areas either the one 01' the other may compose nearly all of the 
mass. The section along the Birmingham road north of 
l\1ontevullo gives a good exhibition of the alternation of shale 
and limestone. In that section tlw limestone is medium thick 
bedded, medium grained, and blue. Many of the beds have 
thin argillaceous layers from which the calcium carbonate is 
leached on weathering, leaving the clay as a narrow gray band 
parallel to the bedding and gidng the weathered edges of' the 
beds a characteristie ribboned appearance. The formation 
includes, perhaps ouly locally, considerable dolomite or rock 
of dolomitic appearanee, as on the Birmingham road just south­
west of the crossing of' Shoal Creek, where it is apparently 100 
feet thick, and in the overturned syncline on Davis Creek for 
about a quarter of a mile southeast of the railroad bridge just 
north of Aldrich. Much of the limestone is oolitic or perhaps 
pisolitic, some of' the grains being a quarter of an inch or more 
in diameter. In the 150 feet of Conasauga at Rome, Ga., 
immediately overlying the Home formation, oolite is common, 
also clay bands gi ving the ribboned surface of weathered layers. 
The rock on Beeswax Creek in the Coluillbiana quadrangle is, 
so fill' ar,; seen, a thick-bedded blue limestone without shale 
beds. Some large masses of chert in this area neal' the contact 
with the Rome appear to be deri yed from the Conasauga, and, 
if they are, it is· ari unusual feature of the formation. 

The shale is either sandy and micaceous, like Nos. 7, 8, and 
11 of the Montevallo section, or, more generally, a clayey rock 
that is rather fissile and weathers down to thin yellow flakes. 
~ 0 analyses of the limestone in this region have been made, 

but samples from the vicinity of Wheeling, in the Bessemer 
quadrangle, were composed of 89 per cent of calcium carbonate, 
8 pel' cent of magnesium carbonate, 1.2 per cent of silica, and 
small quantities of iron oxide, alumina, and sulphur dioxide. 
Although much of the limestone in this region is undoubtedly 
higher in aluminous and siliceous impurities, there is probably 
rock as pure as that shown by these analysei:l. 

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

Age.-The Conasauga of these quadrangles is fossiliferous 
from bottom to top. Collections have been obtained from good 
exposures on Sixmile Creek 1i miles northwest of Sixmile, 
Bibb County, find half a mile west of .Monteyallo, at Aldrich. 
These collections have not been fully identified, but from 
incomplete studies the following forms have been recognized. 
At the Sixmile locality were found trilobites of the genera 
Ameeephalus, D01'YPy,ge, Zaoanthoides (Z. orientalis), and Doli-

chometoplf,.~, probabl.Y all undescribed species, although the 
lJol,elwmdoilJU8 may be D. prOdtteLu8" at Aldrich Dolichomdv­
pus and another species of D01'YPYiJc (D. aldrichen­
s£s), which was found also half It mile west of'Montevallo. 

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

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

Zacanthoides is represented in the Rutledge limestone of 
Tennessee perhaps by the Rame species as in Alabama. A 
species of Dolichometopus occurs in the base of the Elbrook 
limestone at \Vaynesboro, Pa., and has been figured by Bassler 
in the volume on the Cambrian and Ordovician of :Mary land. 
Dorypyge ranges throughout the Appalachian Valley into 
Canada and to northern Greenland and, in association with 
A1necephalus and Zaoanthoides, occurs also in the Middle 
Cambrian of the northwestel'll United States and British 
Colum bia. On the basis of the fossil evidence, therefore, the 
lower two-thirds of the Conasauga of the southeastern belts in 
Alabama-that is, in Cahaba Valley and farther southeast-is 
correlated ·with the Rutledge limestone of Tennessee and with 
the lower part. of the Elbrook limestone of Pennsy I vania. 

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

So far as at present known an entirely different assemblage 
of fossils occurs in the Conasauga of Birmingham Valley and 
in Cherokee County. In the shale and limestone at Cedar 
Bluff, Cherokee County, trilobites are a.Iso especially abun­
d~mt; nine species of them have been described by 'Valcott, and 
many species are still undescribed. A -considerable numher 
of' fossils, some of the same species as in Cherokee County, 
lIa ve been found at other localities in t.his belt, including 
'Vhitney, Ketona, Murphrees Valley, Birmingham, Bessemer, 
and ,"Voodstock in Tuscaloosa County. Some of the more 

are Dicello1nu8 appalachia, Lingulella butisi, 
te.camls, with the long in ward-curving tail 

species), 
trU'IlCatu8.'!, 

Dendl'oqr'aplns "alii, 
Some the forms listed (Olerw£des) 

ourtioe£ and the species of Asaphisous (Blainia)-stand apart 
from the otllCrs. These forms are found on siliceous llodules 
that apparently occur in ordinary green shale of the Conasauga 
in the vicinity of Blaine, a miles east of Center, the county 
seat of Cherokee County. These forms are especially impor­
tant because of their manner of occurrence and because lVevle­
nus, of which several species are known, mainly from the 
northwestern United States and British Columbia, is in those 
regions an exclusively Middle Cambrian genus associated with 
D01'YPyge and the other members of the Dorypyge fauna. 
The forms identified as Asaph£s!!us (Blainia) are, accqrding to 
Resser, probably not true Asaph·isO'us and, being ullknowli 
elsewhere, have no stratigraphic significance beyond the fact of 
their resemblance to true Asophiscus, which, although in the 
main a Middle Cambrian genus, ranges into the Upper Cam­
brian also. On the evidence of Neolenu,8, therefore, it is 
thought probable that the .Middle Cambrian is represented in 
the basal part of the Conasauga in Cherokee County. 

All the other fossils. listed above are well estahlished Upper 
Cambrian forms. SOHle of these forms, as species of N01'wood-ia 
and Crepicephalus, occur at Fourth Street and Eleventh 
A venue, Birmingham, in shale that from its occurrence on an 
anticline seems to be low in the Conasanga of Birmingham 
Valley. Nearly all these fossils, except the Neolenu-s and 
AsaphiJJcus, occur in close association in the part of the for­
mation exposed at Cedar Bluff, Cherokee County.10 As 
Crepioephalus texanus is known to occur high in the Conasauga 
elsewhere, as about half a illile west of ,"Vhitney, St. CIlLir 
County, and at the Ketoua quarry, Jefferson County, the 
horizon of the Cedar Bluff occurrence is pro\'ed to be high 
in the Conasauga. It appears, therefore, that at least two­
thirds of the Conasauga of the Montevallo and Columbiana 
quadrangles is of Middle Cambrian age, whereas the COlm­
sauga of Birmingham Valley is mainly, so far as known, of 

• Geology of Alabama: Alabama Ueo!. Survey Special Rept. 14, pis. 0, 1i8. 
1926. 

lOIdem, pis. 8, 9. 



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

C.UIBRIAX OR OlWOVIC!JAN SYSTE1tf 

Pending a deeisiol1 as to the adoption of Ulrich's proposed 
Ozarkian system, which would include in ascending order the 
Brierfield, Ketona, Bibb, Copper Ridge, and Chepultepec 
dolomites, these formations are classified by the United States 
Geological SUf\'BY as of Cambrian or Ordovician age. This 
great mass of dolomite, comprieing most of the Knox dolomite 
of' earlier reports on this region, is 5,000 to 5,500 feet thick 
and is lithologically absolutely distinct from the immediately 
underlying Upper Cambrian. Except for a rare occurrence of 
Cryptozoon, the lower half of this mass is nonfossiliferous so 
far as known, and the fossils contained in the upper half are 
unknown in any rocks of ('st:lblished Cambrian age. Except 
where the Brierfield dolomite is present and perhaps there also 
this dolomite mass is separated from the underlying Upper 
Cambrian by a strong unconformity. 

BItIEltFIEJ,n DOLOMITE 

NallU'.-'fhe Brierfield dolomite was named by Ulrich from 
the town of Brierfield, in the Montevallo qnadrangle, which 
is situated upon an Hrea of its outcrop. 

Disfr·ibution.-The Brierfield dolomite crops out in a broad 
belt from the southwest corner of the ).fontevallo quadrangle 
to Ebenezer Church, but the outerop is offset by faults at 
Brierfield and 'Vilton. Its areas are either low ground or low 
rounded ridges such as that on 'which Montevallo is situated. 
It decomposes to a deep, rich red soil, and the subsoil, in places 
where it is exposed along roads and in ""ashes, is full of chalky­
weathering cavernous chert. It preserves these distinguishing 
characterist.ics throug-hout this luea and can be identified with 
certainty. At ])ogwood the characteristic weathering phenom­
ena are well displHyed in fJ. cut on the Southern Raihvay, and 
fine chert and slaty blue dolomite were noted at a, few points 
west and southwest of Dogwood. North of Dogwood the dolo­
mite area on the west should fall into the Brierfield stratigrnph­
ically, a.nd, although the dolomite in this area presents marked 
differences as to color and silica content from the typical Brier­
field farther south, it is nevertheless regarded as the Brierfield 
with a modified aspect. 

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

Character.-The dolomite is a thick-bedded fine-grained 
steely-blue rock and is highly siliceous. Specimens collected 
at Brierfield contain 40 per cent of insoluble matter, mostly 
silica. Except for the silica the rock is composed almost 
wholly of calcium and magnesium carbonates nearly in the 
dolomite mtio, which is ~)4.3 per cent of calcium carbonate and 
45.7 pel' cent of magnesium carbonate. Many of the layers of 
dolomite on weathering become very characteristically pitted. 
Thin Eections show the silica in the form of quartz, which fillE 
small cracks and apparently also replaces the dolomite. No 
elastic grains could be found, so it appears that the silica was 
precipitated fi'om solution along. with other minerals of the 
rock and subsequently concentrated in the cracks. In the 
lower fourth of the formation part of the silica takes the form 
of a dense chert, but throughout the rest of the mass it occurs 
disseminated. L' pon the weathering of the dolomite the silica 
forills a cavernous crust or a nne lacework of ridges npon the 
surface of the rocks, ttnd on complete solution of the carbonates 
the silica remains as larger or smaller rounded boulders with a 
highly characteristic cavernous structure. (See pIs. 6 and 7.) 
These products of weathering are so distinctive as to render the 
identification of the formation practically certain, whether the 
rock is exposed or under a coyer of soil. The siliceous erusts 
and boulders from the Brierfield ultimately weather down to a 
chalky powder, thus differing from the dense, tough chert of 
the Copper Ridge dolomite, which take.s the form of angular 
masses and breaks down into fine angular fragments. 

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

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

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

lYame.-The Ketona dolomite was named for Retona, 5 
miles north of Birmingham, ,vhere there is a large quarry in 
the formation. 

D'ish·ibution.-A slllHll wedge-shaped area of Retona extends 
west from the Montevallo quadrangle It miles north of 
:JIcGuire Ford, and another such area, bounded on all three 
sides by faults, occms a mile or so northwest of } .... itch Bridge. 
Beginning near the southwest corner of' the Montevallo quad­
rangle a narrow outcrop, offset in places by HlUlts, extends 
northeastward nea.r Brierfield, Wilton, and Montevallo and 
along Spring Creek to a point three-quarters of the distance 
anOSR the quadrangle, where it is offset by a fa.ult. The out­
crop is shifted by this fault about 2~ miles south, and from tbis 
location it extends slightly west of north along the valleys of 
Shoal and Beaverdam Creeks to the north boundary of the 
guadnmgle. The Retona is unknown outside the Birming­
ham diRtl'iet. Farther south west it is covered by Cretaceous 
deposits. 

Character.-The Ketona dolomite is almost all thick bed­
ded,l J light gray, rat.her coarsely erystalline, and, unlike the 
Copper Ridge and Chepultepec dolomites, nearly free from 
silica. In this region the rock is rather soft, of saccharoidal 
texture, and g-enerally light gray or white but to some extent 
blotched with pink. -Chemically this rock is nearly pure dolo­
mite, as shown by partial analyses of six samples collected by 
the writer every 40 feet through a thickness of about 200 feet 
on the Freeman farm, in the SW. f NE. i sec. 33, 1'. 21 S., 
R. :3 'V., {j miles north of Montevallo. These analyses, which 
were made by the United States Geological Survey, show an 
a.verage of 0.64 per cent ·of .insoluble matter, 54.30 per cent of 
calcium carbonate (CveO 3)' and 43.82 per cent of magnesium 
carbonate (l\fgCO~). The amount necessary to make up 100 
per cent i8 supposed to consist of a number of minor constitu­
ents, of which iron oxide is probably the chief. The insoluble 
matter is presumably silica and a.luminH. Recalculating the 
average percentages on the basis of 100 per cent of carbonates 
gives 44.65 per cent of magnesium carbonate and 55.35 per 
ceut of' calcium carbonate, or very nearly the dolomite ratio. 

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

Aye.-As no fossils have been found in the Retona dolo­
mite, its age is determined by its stratigraphic position and 
structural relations with other formations. There are no 
known formations else"'lhere with which the Ketona can be 
correlated. 

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

11 For the charilcter of t.he beddiug see U. S. Ueo1. Suniey Geul. Atlas, 
Birmingham folio (No. 175), pl. 2, 1910. 

lYame.-1'he Bibb dolomite was named by the writer from 
Bibb Furnace, in the Montevallo quadrangle, which is situated 
on or near the outcrop. 

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

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

TAicknc8s.-At Six mile the Bibb is 275 feet thick, and in 
the vicinity of Brierfield it may be as much as 500 feet thick. 

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

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

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

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

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

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



The chert has been shown by 'Washburne 1 2 through micro­
scopic examination to he crystalline quartz. It is very dense 
and tough, weathers with a .ia~/!:ed surface, and breaks down 
into small angular fragments, yery little of it beinf( mealy or 
chalky, like much of the chert of the other cherty formations 
of the region. A typical specimen is shown in Plate 3. The 
prevailing colors are white, yellowish, and pink. 

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

Section along Alligator Creek and Little Cahaba River in seas. 6 and 17, 
T. 24N., R. llE. 

Newala and J.Jongview limestones (on T.Jittie Cahaba 
Ri~'er); 

21. J .. hnebtone, largely pearl-gray, nonerystalline or 
very finely crystalline, britt,le, much beal"y Feet 
dolomite, and SOllIe chert below __ 1,OOO± 

Chepultepec dolomite (on Alligator Creek); 
20. Dololllite, dark gmy, coarsely crystalline, layers 

6 inche~ to 1 foot thick 280 
19. Not expo~ed ___ 110 
18. Dolomite with chert __________ . 80 
17. ~ot exposed: much caVel'Il0Ub chert with glol!-

tropods 80 
16. Dolomite like No. 20 . 200 
15. J,i)lle~tone, pell,rl·gray, very finely or not visibly 

crystalline; a few gastropods ~how in section 
on the weathered surface of a layer or two__ 350 

1,100 

Copper Ridg"e dolomite (ou Alilgator Creek); 
14. Chert, solid __________________ "_______ 10 
lB. DolomitE" thick beuued, dark gra.y, (loar~ely 

crystalline. partly eJ:posed; IUuch chert d~bris 
with Crypto<:oon COlnmOIC _ 75 

12. Notexpobed__ 130 
11. Dolomite like No. lIL__ 25 
to. Not eJ:posed 40 
9. Clwrt, ~olirl _ 20 
8. Not exposed __ 80 
7. Chert, solid__ 10 
(i. Dololllitelike~o.13; not all exvosed.___ 250 
5. Not exposed, del1~e ehert with two or three 

species of ()ryptozoon plentiful _ 360 
4. Dolomite like No. 13; yields much dellse jagged 

chel't_ WOi'i 
S. LimeBtone, light gra.y, compact _ 10± 
2. Dolomite, mostly light gray, tinely crystalline; 

yield8 abundant heavy chert __ 375 

1.750 
Ketona dolomite; 

t. Dolomite, light gray, coar~e, some slightly lllag-
IH'sian lhlle~tone, no ehert: exposed to falllL 250± 

:-FMelcness.-The thickness of the Copper Ridge in the 
Alligator Creek section is 1,750 feet, which may bc assumed as 
the thickness throughout these quadrangles. 

Age and correlat·l:on.-Two types of Cl'yptozoon in the chert 
haye been obsel'\'ed in or ncar the J\lonieYftllo and Columbiana 
quadrangles, and a few specimens of cephalopods (Shelbyoceras) 
and gastropods (Scaevogyra) in chert "'''ere collected in the 
southeastern part of the Columbiana quadrangle. The best 
collections ,vere made about half a mile west of Chalk ville, in 
the Birmingham quadrangle, and within a mile west of 
Springville, just east of the Birmingham Cjuadrangle. Accord­
ing to Ulrich,13 the Copper Hidge fossils, particularly the 
Chalk ville collection, prove to be most closely related to those 
marking the Proctor dolomite and a considerable thickness of 
cherty and fossiliferous dolomite whieh was formerly included 
in the lower part of the Gasconade dolomite but which is 
treated as a separate unit under the name Van Buren forma­
tion in a report issued by the 1\1is80uri Bureau of Mines and 
Geology in March, Hmo. 

Nanw.-The Chepultepec dolomite was named by Ulrich 1 4 

from the town of' Chepultepec, in Murphrees Valley, 30 miles 
northeast of Birmingham, near ·which the formation is \'1e11 
deYeloped and has yielded the most species and be>3t preserved 
specimens of its characteristic fauna that have been found in 
Alabama. As now defined it overlies the Copper Ridge dolo­
mite and is unconformably overlain by the Long-dew limestone. 

Distribution.-In these (luadrangles the Chepultepec occurs 
in Cahaha Valley, cropping out in a number of belts along the 
east flanks of the ridges of Copper Ridge dolomite. There is 
a large area of Chepultepec in Shelby Valley, and a belt of the 
same formatioll bordering the Copper Hidge area of Kelley 
Mountain ahout 6 miles east of Shelby. The cavernous mealy 
type of chert characteristic of the Chepultepec is especially 
abundant on the higlnvay along thf' southeast base of Kelley 
!\fountain, just east of the Columbiana quadrangle. 

Chcaacter.--As shown in the section on Alligator Creek, 
the Chepultepec consists of limestone in its lower part and 
dolomite in its II pper part. The dolomite appears to be some­
what thinner bedded than the Copper Ridge but of the same 
gray color and coarsely granular texture. The limestone at 
the bottom is light gray or pearl-gray and very finely crystal­
line or in purt without visible crystalline texture. This lime-

p. 

\Y., unpulJllihed rtlport. 
Geol. AtJrts. Be~semer-YtUldiver folio (No. 221), 

communication. 
E. 0., Revi~ion of the Paleozoic ~ystems; Geol. Soc. America 

p. 6SS, 1911. 
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stone is possibly preRent at Chepultepec, where there is a 
valley, prohably eroded upon it, between the Copper Ridge 
and Chf'pnltepec formations, as noted by Ulrich in his original 
deseription. The Chepultepec differs from the Copper Ridge 
mainly in its limestone, its chert, and its fossils. Its chert, 
unlike that of the Copper Ridge, described above, is predom­
inantly mealy, weathering to a chalky texture, much of it full 
of irregular cavities as if worm-eaten and but little of it 
sufliciently dense and resistant to form large boulders. Its 
character is shoym in Plate 6 of the Bessemer-Vandiver folio 
(:'!0.221). 

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

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

Archeoeyathus ~ sp. unuet. 
Lophoconus sp. 
PelagieJJa eJ:pu,nsa t"lrich. 
Sinuopea humerosa Ulrich. 
Sinuopea regalis Ulrich. 
Sinuopea turgida (Hall). 
Rhachopea grandis Ulrich. 
Rharhopell, Htrongi (Whitfield). 
Ozarkotollllt Rcnta Ulrich. 
Euomphalop~j~ involuta "Clrich. 
Helicotoma uniangulata (HaU). 
HelicotollW. discret.a Ulrich. 
07.arkiBpira typica UJ~·ich. 
Chepultepecia leiosomella (Sar 

debon). 
Gas('ouadia putilla (Sardeson). 
Ga<;eoIllldill nithlu Ulrich. 
Ophilet.a, 4 unnnllled species. 
CauH'rOCel'IIS huzzahen8e Ulrieh 

und F()(:>r~te. 

Walcottoceras obliquum Ulrich 
and Foerst,e. 

LevisoeerUR ef. L. mercurius (Bill­
ings). 

Eremoceras gracile Ulrl(\h and 
Fot'-rste. 

Eremoceras infulldibulum Clrich 
and Foerste. 

l~rel)l()corU8 major Ulrich and 
Foer~te. 

Buehlerocerassp. 
Clarkoceras newtou·winchelli 

(Clarke). 
Clarkoceras (Jonicum Ulrieh and 

F081'ste. 
Clarkocera~ curvatum "Glrich and 

Foerste. 
Oneotocel'lts jaspereme l~lrieh and 

Foerste. 
Hy~tricl1rus~ n. sp. 

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

Ulrich states that 17 of these 31 species occur in )Iissouri in 
the chert of' the Gasconade dolomite, about the same number 
in the Oneota dolomite in ·Wisconsin and Iowa, at least 3 in 
the small fhuna found in the chert bed at the top of the Little 
Falls dolomite at Little Falls, N. Y., and 3 others in the same 
formation neal' Wbitehall, N, y, Evidently the deposits of 
this age transgressed yery widely in northeasterly and north­
westerly djr~ctions from central ... A.labama. In New York and 
the upper Mississippi Yalley the stratigraphic sequence con­
tains no hed:; corresponJing to the Copper Ridge dolomite, 
and the beds of Gasconade (Chepultepec) age are much thinner 
than in Alabama and Tennessee, 

In Cahaba VaHey there is an unconformity between the 
Chepultepec dolomite and tlle Longview limestone, owing to 
the absence of rocks equivalent to the tltonehenge limestone, 
700 feet thick, of' central Pennsylvania, which underlies the 
equivalent of the Longvie,,, and is above the horizon of the 
Chepultcpec dolomite. 

OHDOVICIAN SYSTRl\[ 

The rocks 0f unquestioned Ordovician age in these quad­
rangles include, in ascending order, thc Longview limestone, 
Newl1la limestone, Odenville limestone, Mosheim limestone, 
Lenoir limestone, Athens shale, and Little Oak limestone. All 
these formations, except the Longview limestone, together with 
the contemporaneous Chickamauga limestone of Birmingham 
Ynllry, were included by the Alabama Geological Survey 
under the IHlllle "Pelham limestone." ",Vhen this predomi­
nantly limestone mass \YHS subdivided into the units recognized 
and mapped in this and other Alabama and Tennessee folios, 
it was decided that the nattle Pelham could not be applied to 
anyone of them \'1ithout confusion and misunderstanding, so 
new names were adopted, except for Mosheim, Lenoir, and 
Athens, which have long been in use in Tennessee for the 
respecti \"e units to which they are here applied. The table at 
the end of the text shows fully the equivalence of the" Pelham 
limestone" to the units here adopted. 

Name.-'l'he Longview limestone was named from Long­
view, in the :J.fontevallo quadrangle, which is situated upon 
the outcrop of the formation. At Longview the top and 
bottom of the limestone haye not been precisely located, but 
farther north, in the Buck Creek section, in the Bessemer 
quadrangle, the bottom of the Longvie\v is about 400 feet 
and the top about 1,500 feet southeast of the ford across Buck 
Creek on the road from Pelham to Helena. 

Distribution,-The Longview limestone has been recognized 
only in the Cahaba Valley, where it crops out in a strip a 
quarter of a mile ..,yide along the €Utire west side of the valley 

in the Bessemer quadrangle and continues southwestward in a 
wider belt of outcrop to the south side of the ::\Iontevallo 
quadrangle 2 miles wcst of the middle point. There is a nar­
row strip in the sOllth\'1est quarter of the Montentllo quad­
rangle, in the vicinity of McGuire Ford, but the Longview has 
not been recognized in the eastern part of the Columbiana 
quadrangle, where its horizon is exposed only around the 
ChepUltepec area in Shelby Yalley and around the south end 
of the Kelley :Mountain anticline in the vicinity of Mosteller, 
but it is probably present in those parts and included in the 
areas mapped as Ke\vala and ChepUltepec. 

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

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

Age and cOl'reiat'ion.-The Longyiew is sparingly fossilifer­
ous, but the few species of fossils are widely and apparently 
uniformly distributed, so that 8em-eh seldom fails to be 
rewarded by a few specimens, The formation is characterized 
by several species of a genus of fossil gastropods, u,;anospw'a, 
of which L. compacta, long known as Ophileta 
an example. There are other fossils, but the Leeanospita is 
the most common and is present at the Longview horizon all 
along the Yalley and Ridge province through Tennessee and 
Virginia, It is also characteristic of the ~ittany dolomite in 
central Pennsylvania and of a zone 350 to 430 feet above the 
bottom of the typical BeeklnantO\'1n of We,.,. York, with which 
the Longview limestone is correlated. The Lecanospira and 
another gastropod, Roubidouxia, also correlate the Longview 
limestone \yith the Roubidollx formation of l\1issouri. 

Name.-The Newala limestone \'1as named from Newala, a 
post office on the Southern Raihvay between Montevallo and 
Calera, near which it is fairly well exposed and is quarried for 
lillie. 

So far as kno\yn the chert-yielding Longview limestone 
passes into the pure N ewala limestone by gradual change. 
Locally, as half a mile north of Alabaster, the top of the 
N"ewala is near a conglomerate or conglomeratic limestone that 
forms the bottom of the Lenoir limestone. (f:-lee Bessemer­
Vandiyer folio (No. 221), pI. 7.) 

Di.stTibution.-The Kewala limestone is present in Cahaba 
Valley and throughout the region east of the valley. Therc 
is an area on Uttle Cahaba River Hear the west edge of the 
1fonteyallo quadrangle, a wide belt extending in general 
north \yard across the east half of the quadraugle, a belt of less 
length extending from Calera to the south boundary, and one 
large and four small areas in the east half of the Columbiana 
quadrangle. 

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

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



is less conspiruolls in the northern part of Cahaba Valley and 
in the past side of thf' C:olulllbi:ma quadrangle, where the more 
granular dove-colored la'y{~rB predominate and there is it small 
proportion of dark granuhu' beds. The upper part of the for­
mation is of high purity Hnd is extensively quarried for lime 
at a number of points between Keystone, 1·1 miles north of this 
area, and Calera. 

1'hiclme88.--The thickness of the Newala in the Little 
Cahaba section, on the west side of the Montevallo quadrangle, 
is 800 feet; in the eastern outcrops -it appears to be somewhHt 
greater, perhaps 1,000 to 1,200 feet. In the eastern part of 
the Columbiana quadrangle the thickness seems to be much 
greater thau elsewhere, but owing to uncertainty as to the 
geologic structure no estimate of the thickness is made. 

Age and c01'relatio'll.-Fossils are fairly common in the 
~e\vala but liS a general rule are not liberated from the matrix 
on weHthering and can not be extrHcted by breaking. They 
are generally revealed as sections of shells on limestone sur­
faees made smooth by 'iveathering. From these sections their 
general character can be made ont, but, except for one or two 
species, close specific distinctions cau hardly be made. The 
fossils are nearly all gastropods. One of the most character­
istic forms is Ceratopea lceit/d, a supposed operculum of an 
unknown gastropod. Another form that can be identified with 
reasonable assurance is Hormotoma wrtemesia, a slender high­
spired gastropod of 10 or 12 whorls. Still another form of the 
same type i~ compared with Coelocaul£8 (Murchuonia) linearis. 

These forms, especially the Ceratopea and Hormotoma, are 
('ommon in limestone in the same general position as the 
Newala, overlying beds carrying which extends 
tile entire leugth of the Appalachian from Alabama to 
Pennsylvania. In Pennsylvania the Axemann limestone is a 
possible representati ve of part of the N ewala. 

Name and definitiol1.-The Odenville limestone was named 
from Odenville, St. Clair County, the limestone being partly 
exposed in the west end of a borro\\' pit of' the Seaboard Ail' 
Line Railway a short distanre eHst of Odenville. This forma­
tion includps 50 to 100 feet of rock, limestone so ftlr as known, 
lying between the J\"ewala limestone and the Mosheim lime­
stone. So far as known the Odenville is conforIllHble with the 
N ewala limestone. 

Distribu,cion.-The Odenville is known only in Cahaba 
Valley from Odeuville on the north to the vicinity of Saginaw 
on the south. 

Chamctm'.-In a borrow pit by the railroad Hbout a third 
of a mile east of' Odenville the Odenville limestone shows 
layers of argillaceous, siliceous, cherty fossiliferous limestone 
di8tributect through a thicknpss of about 25 feet of rock other­
wise not exposcd. In Cahaba Valley in the Vandiver quad­
rangle, at Newhope Church and Ht a point in sec. 11, T. 18 S., 
R. 1 W., the presence of the formation is revealed by abundant 
fine chert ,,6th which silirified fossils are rather plentifully 
mingled. A few of its peculiar fossils ·were found about 1 mile 
west of Saginaw, in the Montevallo quadrangle. 

Thickness.-Owing to lack of exposures the exa.c1 thickness 
of the Odf'nville limestone has not been determined, hut its 
peculiar fossils occur 011 the surf~lce Ht some localities in sueh a 
position relative to the Newala limestone where the dip is 
steep as to indicate H possible thickness of ,FiO to 100 feet. 
That it exceeds 100 feet is not probable. 

Age and correlation.-The Odenville carries an undescribed 
fauna of trilobites, gastropods, brachiopods, cephalopods, and 
sponges. The brachiopods belong to two new genera of 
orthoids, ,,,"hich L'lrich has named Taffia and Deltatreta and 
which differ from true 01'lhi$ in possessing a deltidium. 
There are two genera of orthoceroids, H new species of'Maclurea 
known only from abundant opel'cllla, a CalathiumMlike sponge, 
a trilobite of' the genus Gonutelu8 Ulrich (=Gowiur'us Ray­
mond, preoccupied), and a fair abundance of rather massive 
plates of Hn undescribed Ch£ton. Several of these fossils are 
figured Hnd named in the descriptive text accompanying the 
revised geologic map of Alabama published by the Geological 
Survey of Alabama in 1926. Arcording to U hiell, TajJia and 
Deltatreta are characteristic of' beds of known Beekmantown 
age in the upper part of the Arbuckle limestone of' Oklahoma, 
and a species of Deltatrela occurs in the late Beekmantown 
Powell limestone of Arkansas. According to Foerste, the 
orthoceroids possess features known only in that group of 
cephalopods which occur in formations of pre-St. Peter age. 
According to Ulrich, the same seems to be true of the genus 
Gonotelus and of' the Calathium-like sponges. The Oden ville 
is therefore classed HS of very late Beekmantown age and tenta­
tively correlated with the Black Rock limestone of northeastern 
Arkansas. It is included with the Newala limestone on the 
map. 

rXCONlfQIUnTY AT TOP Ol!' THR ODEXVILLE LIMES'I'OXE 

The Murfreesboro limestone of the Stones River group of 
middle Tennessee, the t;t. Peter sandstone and associated lime­
stone of the Mississippi Valley section, and, according to 
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Ulrich, about fiOO feet of shale of Beekmantown age above the 
main hody of the Arbuckle liruf'Htone of' OklflhomH nre unrep­
reSf'utl'c! in CalHllm Val\py, wherl' the Mosheim limestonl', next 
succeeding the l\Iurfl'ef'sboro in ag-e, immediately overlies the 
OdenYiiJe. Thus a strHtigraphic hiatus amounting to 2,000 
or 2,;'500 feet of limestone, sandstone, and shale exists between 
the Oden ville and ~Iosheim limestones. 

Name and definition.-Throughout tile Appalachian Valley 
in Tennessee and much of Virginia the limestone of Beekman­
town age that corresponds, in part at least, to the Newala lime­
stone and that forms the upper part of the Knox dolomite is 
overlain by the Mosheim limestone, named by Ulrich from 
:Mosheim, on the Southern Rail way, about 6 miles west of 
Greeneville, Tenn. This limestone is lithologically and faun­
ally a well-defined unit, which in Tennessee is separated from 
the overlying Lenoir limestone by an erosional unconformity. 
In the northern part of Caha.ba Yalley the Odenville limestone 
comes between the Mosheim and the top of the Newala. The 
Oden ville limestone, so far as known, is not present in Ten­
nessee, the Mosheim there resting directly upon the Knox, 
the upper PflJ't of which is equivalent to some part of the 
Newalu limestone. 

Didtrihution.-Tn Alabama the Mosheim is exposed in a 
borrow pit on the Seaboard Air Line Railway eHst of Oden­
ville, St. Clair County; in Cahaba Valley at Newhope Church, 
7 miles northeast of Pelham; and in the Columbiana quad­
rangle in the rOHd in the "J\T. ~ sec. 11, T. 24 N., R. 15 E. 
Doubtless it formerly extended oYer the northeastern part of 
the Btate, where it oyerla}' the Odenyille limestone, 01' the 
Kewala limestone where the Odenville is absent, and was suc­
ceeded above by the Lenoir limestone. In these quadrangles 
the ~Iosheim is mapped with the Lenoir limestone. 

Oharacte1'.-The Moshei.m is a pure thick-bedded blue or 
dove-colored limestone with conehoidal fractUl'f', and it forms ft 

white chalky crust on weathering. By these characteristics it 
is readily distin~uishable from the Lenoir limestone, which is 
da!'k, finely crystalline, argillaceous, and contains layers that 
crumble to small nodules on weathering. 

ThichneI>8.-At Odenville the Mosheim is about 50 feet 
thick, and it probably holds about that thickness throughout 
its extent in t.he State. 

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

Kame.-The Lenoir limestone was named by Safford and 
Killebrew in 1876, from Lenoir City, Tenn., whic'h is situated 
on the outcrop of the formation. The bHse of the Lenoir is 
defined by the lowest beds, in places conglomeratic, containing 
a fauna t.he most distincti \'e and striking member of which is 
the great fiat-spired gastropod known HS Maclurea magna, on 
account of' 'ivhich Safford originally called this formation the 
"J1:laclul'ea limestone." In Cahaba Valley south of Pelham 
the Lenoir is limited above by the persistent. and easily recog­
nized black shale known as the Athens shale. 

Dutl'ibution.-~early all the outcrop of the Lenoir lies 
within the Montevallo quadrangle. There is a small area 
south of :JlcGuire Ford, near the west side of the quadrangle, 
and a narrow, sinuous strip, offset by faults, extending across 
the east side of the Montevallo qUHdrangle and the west side of' 
the Columbiana quadrangle. 

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

'"Butt~, Charles, U. is. Geol. Survey Geol. Atlas, Besseller-Vandh-er 
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dolomite of the NewHla. The thickness of the pebbly beds 
and the size of the pebbles decreases northwHru. and south­
\'.'ard, and the bt.'ds were not seen north of Pelham nor south 
of Siluritl. The contad between the Newala and Lenoir is 
exposed on Little Cahaba River half a mile or so south of 
MeGnire Ford. At this place the basal layer of the Lenoir 
is impure and shaly and contains the characteristic Maclurw 
magna; the characteristic Newala fossils were found a few feet 
below. Several hundred feet of thick-bedded limestone lies 
next above, near the top of which, an eightll of a mile south 
of Rock School, are thinner heds containing Maclurea magna. 
AboYe this bed is apparently 100 to 200 feet of gray granular 
rock in medium thick beds, the upper part of which was once 
quarried for flux for the old Bibb furnace. At Pratts Ferry, 
on Cahaba River 5 miles southwest of McGuire Ford, the 
Lenoir limestone is excellently displayed. The formation here 
contains layers of light-gray, pink-mottled granulHl' fossilifer­
ous lime.'3tone that has a local repute as marble and has been 
used experimentally. The Maclnrea is present in these layers 
and shows well on the polished surfaces of the rock. The top 
part of the limestone half a mile north of Calera, where the 
highest 25 feet or so is exposed, is thin bedded, blackish, and 
jointed into slllall blocks. 

Thicknes8.-In the southwestern part of the Montevallo 
quadrangle the Lenoir appears to be 600 to 700 feet thick; 
in the eastern part it is 400 or 500 feet thick. 

Age and eorrelation.-J.1[aclUTea magna is common in the 
basal beds and occurs throughout the formation. Specimens 
4 to 6 inches across have been seen in the upper- part in the 
area neal' the west side of the ]\[onte"Hllo quadrangle, and 
large individuals are abundant near Pratts Ferry. At and 
near Pratts Ferry Chri-stian'ia, Nidulites, and a CarnftTotoechia 
occur. .\ species of Christiania and H large Ormocetas-like 
cephalopod occur neal' the top just north of Bowden's quarry, 
west of Saginaw. .;.J[aclurea magna, howeyer, is most signifi­
cant for correlation. It occurs along the Valley and Ridge 
province to northeastern New York and northwestern Ver­
mont, where it seems to be confined to the middle part of the 
Chazy group, no\,," known as the Crown Point limestone. This 
evidence seems sufficient for correlating the Lenoir with the 
middle Chazy. It is correlated also with the Pierce and 
Hidley limestones in the middle of the Stones River group of 
the Nashville Basin, Tenn., MaclU1'ea magna havUlg been 
found, according to Ulrieh, in the Ridley. 

l.NCO:~'-FOR~I1TY A'l' TOP OF f,KNOIR I,IMES·.rOXE 

In Cahaba Valley there appears to be no representative of' 
the Lebanon limestone, a formation of the 8tones River group 
of Tennessee, whi.ch overlies the Ridley limestone and which, 
in a complete section, would intel'\'ene between the Lenoir 
limestone and the Athens shale. There is, therefore, between 
the Lenoir Hnd Athens a hiatus represented by 200 feet or 
more of limestone that occurs in parts of Tennessee. 

lVame.-The Athens shale WHS named by Haypsl r; f'rom 
Athens, Tenn., where it is strongly developed. 

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

The best exposure of the Athens is just west of Simpson 
Spring, 2rr miles northwest of Calera. Graptolites are plenti­
ful in it there. The upper part is also well displayed in a cut 
on the Southern Raihvay half a mile east of Calera Hnd at a 
cut a quarter of a mile east of Hardys station, between Calera 
and ~lontevallo. The exposure half a mile east of Calera is 
shown in Plate 9, and sections are given in the description of 
the Frog Mountain sandstone below. 

l'hickne88.-The thickness of the Athens is very uneven. 
The greatest thickness determined is at Simpson Spring, 2 
miles northwest of Calera. Here the exposed Athens is 
about 350 feet thick, and its full thickness may be somewhat 
greater, for the bottom could not be certainly located. Just 
east of Salem Church and three-quarters of a mile west of 
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Calera it is morA than 100 teet thick. ~ortheast of Calera it 
if'! ]:2 to 1 i feet thick, as shown by the following section: 

Sedlon on knoll half a mile iwrtheast ()fJ'uilToad .~talion at CalFJ'a 

Chert (Fort Payne) on top of knoll. 
Concenlerl _________ _ 15± 
Satl(l~tone, llnrtl. well-ruuntled quart,,: grains (Frog Moun 

tain)__ __________________ _ _____________ _ 

Conceltied, dark ~haly d(,bris (Athen!! ~) ______ ". 
Shale, darh~ to bl'Own. fi~sile; contains graptolites (Athens) 12 
Soft obscurely layered bed (old soil ~)_. 1 
Limestone. dark. jointed. slivery (LellOirJ __ 

On the Southern Rail way half a mile east of Calera 33 feet 
or so of the Athens is exposed without showing the bottom. 
Knowledge of the Athens on the cast side of the Columbiana 
quadrangle is too m€llger to permit any statement as to its 
thickness. 

B((,~allirrtestofle mmubeJ' of Athens shale.-At Pratts Ferry, a 
few milcs west of the southwest corner of the Montevallo quad­
rangle, occut's a bed of thin-layered limestone about 10 feet thick 
between the Lenoir limestone and the main mass of the Athens 
shale. This bed is of ?;t'e...at interest because it has been identified 
as fiJr northeH.st in the Valley and Ridge province as Lexington, 
Va., and becfluse of its many fossils. In collections made at 
Pratts Ferry Ulrich lws identified about 75 species, and from 
the bed throughout its full extent he has obtained about 175 
species. He regards it as an independent unit, which he has 
named the vYhitesburg limestone from the town of 'Vhitesburg, 
serenll miles northeast of Morristown, Tenn. 

Age (wd correlation.-Considerable collections of graptolites 
have been made from the Athcns shale of this region. 
Although these collections have not been thoroughly studied, 
the following species have been identificd by Ruedemann and 
Ulrich: 

Clie""',,,,:!,"" d. C. putilu8 DieranograptU8 near D. contortus 
Ruedelllallil. 

·C'·y!''',","ptu. trkornis (Car' *Didylllograptus sagitticaulis Hall. 
*Diplograptu~ foliaceus val'. ala-

])i(l{.)l1ogrftptI1H stllithi Ruede bllJUellsis Ruedemarm. 
mann. 

Dict"llog"rn.ptus moffatensis var. 
alalJa!llellsi~ Ruedemalln. 

Dieellog'I'''ptu8 IIlenlSUl'Itns Ruede· 

"V;"'HWg"ptu, nicholkoni vu.r. 
Gurley. 

*G-lossograptuH eHiatus Emillons. 
I,eptograptu8 flaccidu~ (Hall). 
NeUlngraptus gracilis val'. surcu-

l~tri~ Hall. 
Retiograptus geinitzianus Hall. 

All these species occur in the ~orlDanskill shale of New 
York, which proves that formation to be of the same age llS 

the AtheIlEl shale. The fiye species prefixed by an asterisk (*) 
occur a1so in the ,"Vomble shale in Arkansas, with which the 
At.hens is Hccordingly correlated. 

Home of the species listed are of world-wide distribution, being 
fonnd in the north'western part of the United States, in Eng­
land, in Scotland, and in Aust.ralia, thus proving that in AthE'ns 
time thcse remote parts of the earth were connected by water 
under conditions favorable to the propagation and migration of 
graptolitcl:l. 

Resides graptolites the Athens has yielded a considerable num~ 
bel' of' species of Lraehiopods and trilobites, which have not been 
carefully studied. Probably most of the species are undescribed. 

Nanw.-The Little Oak limestone was named from Little 
Oak Ridge, north of Pelham, in the Bessemer quadrangle, on 
accOllnt of its good development and exposure along the west 
esclHpment of the ridge. 

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

Charactc1'.-In the band east of Siluria and Alahaster the 
Little Oak is a thin-bedded dark, somewhat argillaceous lime­
stone. "\Veathered pieces of this limestone in the southern part 
of the Bessemer quadrangle show plainly the fine-grained argil­
Iflceous charllcter of the limestone, which is rather shelly and is 
faintly bander! with pink. Owing to the ahsence of exposures 
in the eastern part of the Columbiana quadrangle little could be 
learned of the char:lcter of the limestone. It yields in all the 
areas mapped much rflther heflvy, platy, pitted, sparingly 
fossiliferous chert, through which alone its presence belo,,", the 
soil is known. 

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

l1hickJl(!88.-The thickness of the Little Oak in these quad­
rangles is probably nowhere more than 100 feet, and it may 
not be more than 50 feet. 

A.qe and eon·elai'ioll.-The Little Oak limestone has yielded 
a. consiuer:lbJe number of fossils, and the general character of 
the fauna is indicated by the subjoined list. 

The basal part of the formation is, locally at least, yery 
fO.'lsiliferolls, and the fossils occur in chert, ·which is deriyed 
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perhaps fi·om highly argillaceous or siliceous layers of lime­
stone. The following fossils hase been identified: 

Kiuulitessp.? 
Heceptaculitessp.? 
Christiania near C. trentonensis 
R~wdemnnn. 

BalilJe~qnina ~p. 

Stropholilena n. sp. ~ 
Ambonychia sp.? 
Maclurites sp.? 

Christiania. larnellose sp .• p)'oba· 
blynew. 

Tetranota ct. T. obsoleta Ulrich 
[Lnd Scofield. 

Orthis cras~icosta ButH Resorn­
ble~ 0 panderiana (Hall and 
Clarke) = O. orthamuonites 
Billings. 

Twenty or more species of gastro 
pods, including Bpecies of Bu· 
('allia and Trochonema. 

Dalmanella fasciculata Butts. 
Three g-enera of orthoids sug· 

gesting Dahualltllln, Hebert­
ella, and Pianodelila. 

Sowcrbyelb (Plectambollitea) 
near P. pisum Ruedemann. 

IlIaenus sp.? 
J ... lchas? 
Pterygoilletopus sp. ? 
Sphaerocol'yphe sp.~ 
Leperrtitia ovalis Butts. 

The fauna of the Little Oak limestone is unique and as yet 
has yielded but little information beyond the fact that it is 
probably of latest Lower Ordovician age. So far it has failed 
to reveal a single species that is certainly identical with any 
described form. Its affinities seem to be with European rather 
than ·with interior American faunas, a feature characterizing the 
more eastern trough of the Appalachian Valley. The Chris­
tiania and Plectambon£teR near P. p£sl(m closely resemble O. 
trentonensis and P. pisum, respecti\'ely, from the Rysedorph 
conglomerate near Albany, N. Y., but until cile Alabama 
specimens are critically compared with the type specimens and 
found to be the same it is unsafe to identify them with the 
species named. Both species have been identified by Ulrich 
from the Chamhersburg limestone of Pennsylvania, but he is 
not certain that they are really those species or the same as 
the Alabama species. Orthis crassicosta agrees yery closely 
with the figure and description of the form described by 
Billings under the name Orthis orthambonites (=0. panderiana 
Hall and Clarke), a Beekmantown species. A few of these 
fossils are figured in "Geology of Alabama," recently pub­
lished by the Alabama Geological Survey. 

The Little Oak limestone has been traced northeastward 
into northwestern Calhoun County, half a mile south of Reads, 
where it is overlain by red shale known from its fossils to be 
of Lowville age. This occurrence, in connection with its rela­
t.ions to the Lenoir limestone and Athens shale, definitely 
fixes its a~e as upper Chazy and younger than the typical 
Chazy of' New York. As it lies within the same stratigraphic 
limits as the Tellico sandstone and Sevier shale of the Knox­
ville region, Tennessee, it is regarded as equivalent to some 
part of those formations, probably to part of the Sevier. 
Ulrich 1 7 makes it a new element of the general stratigraphic 
column next above the Seder. 

In parts of the quad~angles 'Nhere the Athens is succeeded 
hy the Frog l\lountain sandstone (see pI. 10) there is a great 
strati'!-"1.'aphic gap caused by the absence of all the Ordovician 
above the Atheml, the whole Silurian system, and the lowest 
Devonian (Helderbergian). In central Pennsylvania the thick­
ness of the strata in thi!:! interval amounts to about 6,000 feet. 

DEVONIA~ SYSTElIl 

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

:b'ROG MOUNTAIN SANDSTOXE 

lYame.-The Frog Mountain sandstone ,"vas named by Hayes 
from Frog 1fountail1, in Cherokee County, northeastern Ala­
bama. As the sandstone here described is believed to represent 
the Frop; Mountain, that name is applied to it. 

Relations, dil1tl'ibution, and characier.-The Frog Mountain 
sandstone overlies the Athens shale unconformably. Its rela­
tions and character are shown in t11e following sections: 

Section at gap in ridge 1 mile northeast of Saginaw 

Ft. In 

Carbonifer0118: Chert (Fort Pu.yne)__ 50 
De\'onian or Gltl'b01Jiferous: Clay. decomposed shS.le 

(Cllattanooga). partly black. with yellow st.reaks_ 2 4 
Devonian· Sallllstonc. coarse, friable, ferruginous, with 

II ell-rounded quartz grains (Prog Mountain) _________ _ 

Ser;tion in (Jut on Southern Railway a q1J.arteJ' of a mile east of Hardys 

Clay, yellow-green, sandy. 
tanoogal _______________ .. ________________________ _ 

DeVOnir111: ~and~tulw, tup 4 incues Lr01vn and roU.eu. 
re~t coarstl hard sandstone (Prog Mountain) ______ . __ _ 

Ordovicio.n: 
~halp. 

Shale, 
and 

Feet 
50 

20 

1, Ulrich, E. 0., Ordovidan trilobites of the fnmily Telephidae and con­
cerned stratigraphic correlatiolls: U. S. )fat. Mus. Proc .• vol. 76. art. 21, 
table on p. 73. 1930. 

Ser:tion in 1!1d on Southern Railway halr {[ mile east of Calera 

[Secpl.lOj 

Ua.rboniferolls: 
Chert. irregularly thin bedded. with f08sils abun· 

dant (seen)_____ 40± 

Clay. green and brown __ 
Chert with brachiopods __ _ 

Probably Deyonian: 
Clay, sandy, with chert nodules and fossils 
Clay, sandy. crinoid stem plntes abundant: 

Bryozoa and hraehiupods 
Devonian: Handstone. coarse, rounded, loosely 

(~eIllented quartz grains (Prog Mountain) 
Ordovician: 

Shale. green. fissile, with graptolites _ 
Shale. brown. fissile ___ . _________ _ 
Sand (frOin sandstone layer~) " ____ _ 

2 

Shale, brown. fissile, with graptolites 33 
Ferruginous streak _________________ _ 
('lay. sandy (from sundy limestone) __ 

These sections show the constant presence of the Frog 
:Jfountain sa.ndstone from Calera north ward. It is present and 
2 feet thick in the gap through the chert ridge between Siluria 
and Alabaster, where, however, it overlies the thin basal part 
of the Little Oak limestone. It has not been observed south 
of Calera and Hardys in the :J.lontevallo quadrangle, but that 
signifies nothing, for its horizon is not exposed at any point 
where it was traversed. The sandstone in the 80utheastern 
part of the Colnmbiana quadrangle identified and mapped as 
Frog _Mountain is so regarded on account of its position 
between the Little Oak limestone below and the Fort Payne 
cllert above, this position being the same a8 that of the Frog 
:Jfount.ain sandstone in Cahaba Valley. (See pI. 9.) The 
outrrop of the sandstone in that region is confined to the 
flanks of t.he Kelley Mountain anticline and t.o a small a1'ea in 
the northeast corner of sec. 18, T. 22 S., R. 1 K, which 
seems to be an inlier exposed on the summit of a small dome. 
The sandstone has not been observed to crop out at any place 
neal' the outside of the area. of Floyd shale in the eastern part 
of the Columbiana quadrangle. Its ahsence from some part.s 
of this border can be explained by faults but not from all. 
There is no evidence of faults in sees. 12 and 13, T. 24 N., 
n. 15 E.; in sec. 8, T. 24 N., R. 16 E.; or along the sinuous 
boundary behveen the Little Oak limestone and Floyd shale 
in 'l'ps. 21 and 22 S., R.. 1 E. If the sandstone were present 
along the border, it would necessarily, unless it has become 
very. thin and soft, make its presence known. No trace of 
sandstone was ohserved, however, not even loose pieces. It 
seems that the sandstone must La \'e been deposited in a narrow 
trough in the locality of the present Kelley Mountain anticline. 

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

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

Age and c017elation.-It has been customary to apply the 
name Frog ).fountain to any Devonian sandstone in northeast­
ern Alabama and to regard it all as of Oriskany age. How­
eyer, it has been learned through investigations of the last 
few years that the typical Frog ::"lountain sandstone of Frog 
Mountain, Cherokee County, is of Onondaga age; that sand­
stone in the same stratigraphic position in Red .:J.lountain, neal' 
Bessemer and Birmingham, is of Oriskany age; and that sand­
stone near Oden ville and near Ragland is of Hamilton age. 18 

The name Frog ~fountain has therefore been restricted to 
sandstone of Onondaga age in Alabama and Georgia. 

As the sandstone in the 1\1ontevallo quadrangle is continuous 
with sandstone in Little Oak Mountain at Leeds, 10 miles to 
the north, which through its fossils appears to be of Onondaga 
age, all the Devonian sandstone of these quadrangles is 
believed to be of Onondaga age. The sandstone at Leeds is a 
peculiar speckled chalky-textured rock identica.l in character 
with sa.ndstone at the base of the Frog Mountain sandstone at 
Frog 1fountain and like that carries an a.bundance of a finely 
striated variety of Chonetes mucronatus. It is upon this evi­
dence that the Devonian sandstone of the 1\1ontevallo and 
Columbiana quadrangles is believed to he of Onondaga age 
and therefore correctly named }1-'rog l\lountain sandstone. In 
the paper just cited the sandstolle of Oriskany age in Red 
Mountain has been named Clear Branch sandstone and the 
sandstone of Hamilton age near Odenville and Ragland has 
been named H.agla.nd sandstone. 

I' For a full consideration of this suhject recellt paper by the 
writer ('l'he DevoIlian of Alabama: Am. Jou]'. 5th ser .• "Vol. 14, 
pp. 365-3!:10, 1£127). 



tiXCOSI!'OR~fITY AT 'l'IlE TOP OF TIlE FROG MOUSTAIN RANDf;TONE 

There is a stratigraphie break hehvren the Frog MOllntain 
sandstone and t.he Chattanooga shale, the extent. of which 
depends on the age of the ChattllIlooga. If the Chattanooga is 
of Genesee age, as classified in the earlier reports, the break 
would represent no more thun the Marcellus shale, Hatnilton 
formation, and Tully limestone, but if the Chattanooga is of 
earlier ]'l-fississippiun age, as advocated by Ulrich and accepted 
by the writer, then the break represents the formations named 
abo\'e and in addition all of the Upper Devonian rocks, the 
whole aggregating a thickness of 6,000 to 7,000 feet. 

DlWON1AN on CARBONIFEROUS SYSTElf 

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

Chamcter and diBfrib1Jtion. - Throughout the Paleozoic 
rt'gions of northeastel'll Alabama and south to the south end of 
Sequatchie (Browns) Valley and into Murphrees Valley the 
Chattanooga is a nearly homogeneous mass of densely black 
slaty shale 20 to 30 feet thick. Southward fi'om the localities 
mentioned the formation graduHlly thins and is represented in 
outcrops by 18 inches to 5 feet of dark, yellowish-green and 
reddish clay. The undecomposed rock has not been seen in 
these quadrangles, but it may fairly be assumed to be black 
and green shale. All that is known of it in these quadrangles 
is shown in the sections on page 9. Just how much if any of' 
the clay in the seetion half a mile east of Calera is Chatta­
nooga is uncertain. Its aspect is different from that of the clay 
at the other points. In the eastern part of the Columbiana 
quadrangle the Chattanooga has not been recognized and is 
probably absent. 

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

UXCONFORMI1'Y A'L' 1'HE TOP OF THE CHA'l'TASOOGA SHALE 

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

CARBO::"fIFEROUS SYSTF.:B-{ 

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

Disi1·ibui'ion.-'l'he Fort Payne chert is present from Calera 
to Hardys, exC'ept where faulted out, and from Hardys north­
ward across the Montevallo quadrangle. Along this line it 
makes a conspicuous ridge. From Calera southward the for­
mation can not be followed continuously and was nowhere 
seen exposed, but its continuous presence is inferred from 
patches of chert debris at its horizon. It may, l!O\vever, occur 
as detached lenses, and it is probably t.hin, ,vhether continuous 
or lenticular. Indications of Fort Payne 'were seen in this line 
of outcrop on Sixmile Creek about 4 miles south of Erharkers. 
In the Columbiana quadmngle the only locality in which the 
Fort Payne seems to be undoubtedly present is in the strip at 
the hase of the Floyd shale from Spring Creek Church north­
eastward to the ,vest base of Kelley Mountain, and along this 
strip its occurrence is definitely known only south of' the 
Louisville & Nashville Railroad and in sees. 11 and 14, 
T. 22 S., R. 1 E. 

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

Charader.-The }'ort Payne is almost exclusively known 
from its chert. Like most other Mississippian cherts, it 
probably originated through the silicification of limestone. 
Primarily the Fort Payne as a formation is calcareous, as 
shown by specimens brought up from considerable depths as 
cores of diamond-drill borings. Some of the chert in such 
material appears as irregular inelusions in limestone, but this 
chert is full of calcite crystals. Coarse gray thick-bedded 
limestone is exposed at the Fort Payne horizon on Spring 
Creek a.bout 1 mile west of' :Mosteller, in the Columbiana quad­
rangle. Else'where only fragments of crinoidal chert are seen, 
except at a fmy places along the chert ridges in the eastern and 
northeastern parts of the Mont.evallo quadrangle. 

According to ,"Vashburne,l B the chert is at present fine­
grained crystalline quartz. It is generally yellow. Weathered 
pieces are commonly whitish with small red patches. It is 
brittle or finely jointed, so that it breaks easily, and usually 
the attempt to trim fossils out of it breaks them into small 
pieces. In some localities the beds are so much shattered that 
the chert can be blasted out to a depth of 100 feet in a con­
dition to be used for road surfacing without other preparation 
than a few blows of a sledge on the larger pieces. 

In places some beds of the chert yield on weathering a light, 
very fine grained, soft, porous rork suitable for use as polish­
ing material. 

TMckness.-The greatest thickness of the Fort Payne seen 
in these quadrangles is 60 feet, exposed at Saginaw. The for­
mation probably nowhere exceeds 100 feet in thickness. It 
is thickest in the northern part. of the ~Iontevallo quadrangle 
and thins southward and southeastward. In the southern part 
of the 1Ionte\'allo quadrangle it appears to be thin, and in the 
southeastern part of the Columbiana quadrangle it is probably 
not more than 00 feet thick. 

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

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

In the southern part of the Columbiana quadrangle there 
are in places between the Floyd shale and ~ ewala limestone 
either darker shale \vith graptolite!'!, supposed to be Athens, or 
limestone and chert, supposed to represent the Little Oak lime­
stone. In places also a thin representati\'e of the Fort Payne 
chert or an uneven thickness of Frog Mountain sandstone is 
present, and elsewhere both are present, apparently with or 
''lith out the underlying Little Oak limestone or Athens shale. 
All the evidence obtained concerning these occurrences indicates 
that the formutions Hamed are thin and patchy, as jf the beds 
were local deposits in lagoons and embayments. Such deposi­
tion would account for the fact that the Floyd in different 
places in this area rests on heds widely separated in age. The 
Floyd here was clearly a deposit in a sea transgressing on a 
long-standing land surface or a surface that had been recently 
iiuctuating between a state of dry land and a state of partial 
submergence. The transgressive relation of the Floyd has a 
bearing on the age of the Waxahatchee, Brewer, and ,\r ash 
Creek slatps as mentioned on page 3. 

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

"'Vashburne, C. W .• unpublished report. 

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

D£siribution.-The Floyd shale occupies a wide area in the 
northwest quarter of the Columbiana quadrangle from which 
two belts extend southwestward on the sides of the Calera 
anticline, and a sinuous band extends northwestward around 
the south end of the Yellow Leaf trough in the northeast 
corner of the Montevallo quadrangle. In the eastern part of 
the Columbiana quadrangle is a belt, essentially synclinal and 
of roughly oval shape, extending around the south end of the 
Kelley 1-10untain anticline. 

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

FIGURE S.-Ideal section showing sandstone lenses in Floyd shale 

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

At many pIaees in the narrow strip of flat land that extends 
along the east edge of the Floyd shale from the Creta­
ceOllS border at Providence Church, southwest of Calera, to 
Columbiana and in the cove 2 miles north of Columbiana 
along the Pumpkin Swamp road heavy dark crushed, sheared, 
and veined noncrystalline limestone occurs in dark shale of 
Floyd type. The limestone sho'ws more commonly in and 
neal' Columbiana than elsewhere, and on the Southern Railway 
a short distance soutl1west of the station some poor specimens 
of Mississippian fossils, including Fenestella, were obtained 
from one of the protruding layers of limestone. No fossils 
were found elsewhere, although careful search was made 
'wherever the limestone was seen. It is probable that the 
limestone of t.his strip is in the basal part of the Floyd. 
Limestone occurs also in the lower part of the formation on 
Beeswax Creek, near the line between sees. 26 and 27, T. 21 S., 
R. 1 E., and there is a stratum of considerable thickness that 
first appears in Spring Creek half a mile west of Mosteller and 
is rather extensively exposed near the contact of the Floy(~ 
shale and the Frog Mountain sandstone as far south as the 
road half a mile west-southwest of Spring Creek Church, in 
the NW. t sec. 11, T. 22 S., R. 1 E. There is a small expo­
sure of limestone in shale of Floyd type OIl the west bank of 
Coosa River at 'Voods Ferry. The great body of the limestone 
stratum extending from Spring Creek south'westward beyond 
Spring Creek Church is thin bedded and argillaceous and 
'weathers to shale. Some thick eoarsely crystalline layers 
occur at the base of the thin limestone half a mile north west of 
Spring Creek Church. The thin argillaceous limestone is 
crowded with fossils, of which fenestellid Bryozoa are the most 
numerous and striking. Similar shale full of Bryozoa is 
exposed in the road about 1 mile west of 'Voods Ferry in 
faulted contact with Athens shale bearing graptolites. 

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



Cit'iotiJ\'ridintt suullllll!'llosa 
(Hall; 

('olllJ!()~ita Rnhqll<ld1'Hta (Hull). 
l.eiorh~'nchuA earbouiff'rUlil 

Gir-ty. 
Produdus arkansanus Girty. 
Productu8 ovatus Hall. 
Productus scmireticulatus 

dlartin'! 

Spirifl'r aff. S. increbescens Hall. 
flpirifl'rina. spinOH>. (Norwood :tnd 

PI'aji,,,)]). 

Spiriferina tranSYI'rHtt (Mc(Jllesney). 
EUIIIetl"ia mareyi (ShUlIIard). 
(iriffithides !llUl'ronatus Girty, 

A few fossils, inf'lnding Leiorhynchus were 
collected on the Tuscaloosa road in sec. :35, T. 22 H... 'V. 

Lar~e collections of fossils were made from the Bangor lime­
stone nnd l<~loyd shale of Hhades Yalley, in the Bessemer 
quadrangle, north of the '\lo11teyullo quadrangle, and in the 
nortlH'ast. corner of the Vandiver qmldrangle, north of the 
Columbiana quadrangle. Lists of these fossils are published 
in the Bessemer-Vandiyer folio. 

~early all the species of the above list, as well HS those listed 
in the Bessemer-Vandiver folio, would be expected in any COll­

sidrm-lble collection of Chester group fossils from the Missis­
sippi or Ohio Valleys and are sufficient evidence of the Chester 
age of the Floyd. 

Thickncss.-The thickness of the Floyd is probably not 
more than 1,000 feet, although the generally steeply inclined 
attitude of the formation and its wide extent might give the 
impression that it is many thousand feet thick. The true 
thidmess is best determined in the belt just north of Saginaw. 
Here tbe bottom of the Floyd is easily determined by the Fort 
Payne chert ridge, and the top of the Parkwood, overlying 
the Floyd, is fixed by the Shades sandstone member of the 
PoLt~vilie fornmtion. As the heds are Hpproximately verti­
cal, the thickness of the two formations can not exceed the 
di'ltance between the limits stated, which is practically 2,000 
feet. Of ihis thickness probably no more than half should 
be assigned to the Floyd. The delimitation of the Floyd 
and Park wood is bused on the presence or absence of black 
shall', which occurs only in the Floyd. It is not possible 
to locate exactly the plane of separation everywherE', but 
so fin' HS observed the 1,000 feet here assigned to the Floyd 
ineludes all the bhwk shale. The apparent great thickness 
of the Floyd in the wider arcns is the result, therefore, of the 
plication of' u comparatively weak mass of shale not more than 
1,000 feet thick. 

... Narne.-In Shades and Cahaba Valleys, mainly north of 
tl1('se quadrangles, on the west side of the Cahaba and of the 
COOSll coal fields, are shales and sandstones named the Park­
wood formation,20 from the town of Parbvood, which is 
situated upon tlle formation. TIle Park wood is defined as 
including the :l ,500 to 2,:200 feet of' shale and sandstone lying 
above the base' of the sandstone makiug Little bhades ;\foun­
tain and Bald Ridge, half' a mile ,,'est of Oxmoor, and below 
the Brock coal bed, which is taken as the base of the Pottsville 
formation. 

Disi'ribution.-The best exhibition of' the Park wood is in 
the vieinity of Oxmoor, where it is nearly all exposed, and 
along the Sout.hern l~ailway west of Genery Gap, both places 
in the Bessemer quadrangle. In the Montevallo and Colum­
biana quadratlgles the formation is nowhere well exposed. Its 
certain area of outcrop is a sinuous belt around the south point 
of the Yellmv Leaf trough, in the nort.heast corner of' the 
Montevallo quadrangle and north west corner of the Colum­
biHna quadrangle. It (""ould not be sati1:lf<letorily identiIied 
a.]ong the east side of the Coosa coal field and is believed to be 
cut out by a fault that hrings the Floyd slHlle into contact with 
the Pine sandstone member of the Pottsville. There is an 
elongated area along Shoal Creek wcst of 'Vilton, bounded on 
the south by the Helena fitult, that is supposed to be l'ark­
wood because a coal bed cropping out in that region is believed 
to be the Brodt coal, which lies at the base of' the Pottsville 
forlllation and immediately overlies the Parkwood. A little 
shale was seen in the bed of tihoal Creek in this area. 

Clwracier.-The Parkwood formation in these quadrangles 
is composed of gray shale and sandstone. The sandstone is 
generally in thick fbgs and IIlHkes strata as mueh as 100 feet 
thick. Some of the sandstone is hard and quartzosE', but most 
of it is probl:l bly more or less feld'!pathlc. A large part is 
some,vliat ferruginous and weathers to a rusty color. ~o cal­
careous matter occurs in tllC formation, and a.t only one place 
was black shale noted. In these respects the Parkwood is 
entirely different from the underlying Bangor limestone or 
Floyd shale. In its eastern areas of' outcrop, however, the 
PHrkwood is scarcely distinguishable from the Floyd, and the 
basis of separation of the two is the prCSE'llCe or absence of the 
bhlCk shale that composes a large part of the Floyd, the rocks 
down to the upper limit of black shale being included in the 
Parkwood. The Parbvood bearfl <l strong resemblance to the 
Pottsville also but contains no eoal. In Shades Yalley its top 
is marked by the base of the Brock ('oal, the loweflt bed of' 
the Cahaba coal field, lying 40 fflet below the Shades sand­
stone. In these quadrangles the Brock coai is not known, 

", Hutl8, Chal"le~, U. ~. (jl·mi. t:!urvey Uool. At!f.IS, Hirllllllgha.!U tolio 
()fo, 175), p, 8, UllO. 
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except in a smflll area in the north west corner of the }fonte­
vallo qWldnmgle, and the only practicable boundary hetween 
the PHl'kwood and Pottsville is therefore the bottom of the 
Rhades sandstone. 

l'hiclcness.-In these quadrangles the Park wood is about 
1,000 feet thick, as indicated in the discussion of the thickness 
of the Floyd shale above. 

Age and cOl'relation.-In Shades Valley, in the Bessemer 
qundrangle, where the Parkwood is about 2,000 feet thick, a 
collection of fossils strongly indicating Pennsylvanian age was 
obtained from a sandstone about 500 feet below the top. In 
the south west corner of the Bessemer quadrangle and Hppar­
entlv about 500 feet above the bottom of the Park wood fossils 
of dUlllistakable l\lississippian age are present. These fossils 
are listed in the Bessemer-Yandi\'er folio. It appears, there­
fore, that where the sediments of Park wood type attain their 
maximum thickness they probably transgress the paleontologic 
anti chronologie boundary between the }fississippian and 
Pennsylvanian series and that the upper 500 feet at least is 
probably of Pennsyhanian age. It is assumed that in the 
Montevallo and ColLlmbiana quadrangles, where the thickness 
of' the Parkwood is only about 1,000 feet, the upper part, 
includinf( the probahle llennsyl vaniall beds, is missing, that 
the remaining lower part is Mississippian, alld that the Potts­
ville lies Ulwonfonnably upon it near its middle. The Missis­
sippian part of the Pal'kwood is of Chester age, and its lower 
part probably corresponds to the upper part, possibly the 
upper two-thirds, of the typical Pennington formation of' 
southwestern Virginia. In a personal communication Charles 
Schuehert expresses the opinion that the Pennsylvanian part is 
eqnimlent to the :J.Iorrow group of ArkHnsas and Oklahoma. 

11NCO", F()IL\iJ'.i"'I. ~\'I' THE '1'01' OF THY. 1'rIl""rSSIJ'J'L\.N 

'Yhere die Parkwood is thickest, in Shades Valley in the 
Bessemer quadrangle, sedimentation was apparently continuons 
into Pennsylvanian time, but in the 'Val'rior field, where the 
Park wood is absent, the Pennsylvanian rocks rest uncouform­
ably upon the }~loyd. This relation is in harmony with the 
marked unconformity that has been long recognized by 
geologists as existillg between the Mississippian and Pennsy 1-
vanian on the west side of the Valley and Ridge province 
from Alabama to Penn.sylvHnia. 

~Ya'/lle.-The Pottsyille f~rmation takes its name from Potts­
ville, in the anthracite coal field of Pennsylvania. It forms 
the lo\vest part of the Pennsylvanian series, and in the Warrior 
field, in the Birmingham and Bessemer quadrangles, it rests 
unconformably upon the eroded surface of the Mississippian 
rocks, but in Slwdf~ Yalley sedimentation was apparently con­
tinuous and therc is no break between the Parkwood and 
Pottsville formations. The bnse of the Broek coal bed is taken 
as the buse of the formation on the northwest side of the 
Cahuha Held, but in the Coosa field, where the Brock coal 
appears to be ahsent, the bot.tom of the Shades sandstone is 
taken as the base. The Pottsville forms the top part of the 
Pflleozoic section in Alabama. 

Distribution.-There are two areas of Pottsville rocks in 
these quadrangles, known HS the Cahaba and Coosa coal fields. 
The Cuhalm field occupies a quadrangular area in the north­
wflstern part of the }Iolltevallo qundrangle, and the south end 
of' the Coosa field occupies a small area in the northeast corner 
of the ~fontevallo quadrangle and northwest corner of the 
Columbiana quadmngle. 

Chal'acle1'.-The Pottsville rocks comprise sandstone, shale, 
and coal and form the coal measures of' the State. The sand­
stone is wmally in thick-bedded to lliassi vely beddeu strata 
from a few f'eet to more than 100 feet thick. Except in the 
ridge-nwking members most of the sandstone is medium coarse 
p;rained and not so thoroughly cemented as to withstand 
weatherillp; a long time, so the strata generally make low, 
ronnded ridges and knolls. The shale is in beds of varying 
thicklless and constitutes a minor proportion of the formation. 
It is either of purely argillaceous or of sandy composition and 
includes thin sandstone layers. The coal beds are flssociated 
with or included in the shale beds. 

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

quartz grains and mica shreds in about equal proportion, 
together with sIllall quantities of the other minerals that o('cur 
in the sandstone. Both shale and ~andstone ure ('olored with 
carbon Hnd iron oxide. 

Although the rocks are probably for the most part of' fresh­
water origin, yet the presence of marine fossils at certain 
horizons from bottom to top of the formation in the Warrior 
and Cahaba fields shows that there were incursions of the sea 
in Pottsville time. 

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

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

Shades sandstone membe1'.-The Brock coal, at the base of 
the Pottsville in the Birmingham quadrangle and elsewhere, is 
genemllyoverlain by 40 fE'et or more of shale, above 'which is 
the Shades sandstone member, named from Shades :Jfountaill, 
in the Bessemer quadrangle. In the area here described, how­
ever, the Brock coal is known only in the north west corner of 
the Montevallo quadrangle, and the Shades sandstone is there­
fore elsewhere considered the basal member of the Pottsville. 
The Shades is thick bedded, rather coarse, and generally some­
what conglomeratic in the lower part. It is 200 feet thick. It" 
basal 40 feet or so crops out as a cliff along Shades }fouutain 
almost the ell tire length of' the Cahaba field. It crops out for 
about 1 mile across the northwest corner of the ~fontevallo 

quadrangle and makes the west ridge of Double Mountain, 
which extends around the south end of the Y cllow Leaf trough 
in the northeast corner of the :i\Iontevallo quadrangle and iuto 
t.he northwest cornel' of the Columbiana quadrangle, where it is 
named Stony Ridge. 

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

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

rl'he Chestnut sandstone is the highest bed included in the 
"Millstone grit." The sandstones higher in the section are 
more feldspathic or argillaceous, finer grained, and less Iirmly 
cemented and hence less resistant. In fact, a progressive 
change can be noted from a fairly coarse siliceous, 10cHlly con­
glomeratic sandstone I:It the Lase of the Shades member through 
the Pine sandstone member to a somewhat argillaceous fiaggy 
rock at the top of the Chestnut sandstone member. 

Wo(l Ridge sandstone member.-In the Bessemer and Yan­
diver quadranglE'S the Wolf Ridge sandstone makes 'Volf 
Ridge, from which it is named. Its outcrop extends about 1 
mile into the nort.heast corner of the Montevallo quadrangle. 
It is about 100' feet thick. It may repreaent the Chestnut 
sandstone of the Cahaba field. 

Straight Ridge sandstone member.-The Straight Ridge sand­
stone is also \vell developed in the Vandiver quadrallgle, 
where it is a hard thick-bedded sandstone 50 to 100 feet thick. 
It just enters the }Ionteyallo quadrangle in the northeast 
cornel', where it crops out in a small triangular area. 

Straven conglomerate membe1'.-In the northeastern part of 
the Cahaba field, in the Montevallo quadrangle, is the Straven 
conglomerate, named from the mining town nenr which it is 
well developed. The pebbles in it are of quartzite and \vell 
rounded; a large part of them are from 2 to 4 inches in 
diameter and here and there is a larger one. It is persistent 
around the Dry Creek bmlin and on the south flank of tlle 
Piney 'Voods Creek anticline and thence south perhaps to the 
vicinity of Savage Creek mine. Its thickness does not appear 
to exceed 50 except pE'rhaps locally. 

GeneraL of the coal beds.-The coal beds are 
described under the heading "Economic geology." Their 
names, sequence, and horizons are shown on the columnar­
section sheet. 



As there is no direct connection between the several coal 
fieldi:l, it is necessary to depend on fUf'sil phmts or stratip;raphic 
relations for correlating the coal hed,.;. ."From fOi:lsil plants 
David "\Vh-itc makes t.he cO],l't:'iations between the 'Vanior and 
Cahaba fields indicated in Figure 5 of theHessemer-Vandiver 
folio. As fossil plants are rare in tlle south end of the Coosa 
Basin, this means of correlation is not at present uvailable 
there. 

'White divides the Pottsyille formation into lower, middle, 
and upper Pottsville. The lower Pottsville extends from the 
bottom of the Pottsville to the top of the Lee formation of 
Virginia and Tennessee or to the top of the sandstone in eust 
Tennessee named Emory by Safford and Killebrew and Rock­
castle by Campbell. It includes the Pocahontas coals of Vir­
ginia and 'Vest Virginia. The middle Pottsville includes the 
beds that carry the Sewell and Quinnimont coals of West Vir­
ginia, and the upper Pottsville includes the Kanawha eoals 
of West Virginia. The corresponding divisions in the Ala­
bama coal field are indicnt.ed in Figure [) of the Bessemer­
Vandiver folio. Lists of the fossils occurring in tlle Pottsville 
of Alabama are published in the Bessemer-Vandiver folio. 

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

In this region the Cretaceous system is represented hy the 
Upper Cretaceous Tuscaloosa formation, which is present us 
outlierE and scattered masses near the border of the main areas 
of the format.ion. 

Name and 1'elations.-The Tuscaloosa formation 'was named 
from Tuscaloosa, Ala., where it is typically developed. It 
rests unconformably upon all the other formations of the 
region from t.he Rome, in the southwestern part of the Monte­
vallo quadrangle, t.o the Pottsville, 2 or a miles west of the 
]\.1011teva110 quadrangle. 

Distribui'ion.-The Tuscaloosa. fornwtion is distributed irreg­
ularly in these quadrangles. Apparently the most extensive 
continuous area and the greatest thickness are on the ridge 
west of the Centerville road, in the southwest corner of' the 
Montevallo quadran~le. In this general region the Tuscaloosa 
is extensively distributed but has knobs of dolomite and chert 
protruding through it, showing that it \vas laid down on a 
knobby surface. Isolated pat~hes of sandy soil similar to that 
on the Tuscaloosa arens occur nearly as fhr north as 1fonte­
vullo, as shown on the map. Some of these patches have been 
mapped with approximately located boundaries, but these 
boundaries indicate snfficiently the area within which isolated 
Tuscaloosa depositR occur. A few patches of coarse gravel in 
the southwestern part of the Columbiana quadrangle are sup­
posed to be Tuscaloosa. 

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

• shown in Plate 11. From its resemblance to typical Tuscaloosa 
depositR the writer is disposed to regard the material at Shelby 
as TusC'aloosa, originally either a semidetached deposit in an 
old low valley or shallow embayment of the pre-Cretaceous 
surface or an out.lier left in the course of erosion. The basal 
Tuscaloosa is in places, if not generally, a very coarse gravel. 
Such a deposit 30 feet thick directly overlies the Floyd shale 
in the southeast corner of T. 24 N., R.]2 E., and extends 
southwest to Mahan Creek in the northeastern part of T. 23 
N., H. ] 2 E. Abundant loose gravel of the same kind occurs 
from this region eastward one-third of the distance across the 
southern part of the Columbiana quadrangle, no\vhere reach­
ing a mile north of the south line. East of this limit no gravel 
was seen, nor does gravel occur west of the ridge of Floyd 
shale about southwest of Providence Church. Detached 
patches of such gra yel occur three-quarters of a mile west and 
the same distance north west of Providence Church. All these 
gravel beds that appear to be nearly in place lie between alti­
tudes of 600 and 700 feet. A plausible interpretation is that 
the coarse gravel is a local basal Tuscaloosa deposit. As such 
gravel has nowhere been seen to be overlain by unqllestioIlable 
Tuscaloosa material, however, and as similar gravel that, owing 
to its high level, can hardly be regarded as Tuscaloosa occurs 
at other points, as on tlle top of Kelley Mountain, on the east 
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t'dge of the Columbiana quadrangle, there is some doubt as to 
the e01'l'ecill('c;S of' the reference of allY of t.he gntYei to the 
TltSealo()SH. 

Tft1·dcfU;88.-The t.hickness of' the Tuscaloosa may reach but 
probably does not exceed 100 feet. A water well 1 mile south 
of Concord Church, 6 llliles southwest of Calera, penetrated 90 
feet of' uncollsolidated material to reach the underlying Ordo­
vician limestone, and this material is in part at least Tusca­
loosa clay. Another well, on the Mapleville road 1 mile 
southwest of Providence Church, passed through 3 feet of 
sandy soil and 47 feet of clay into gravel, which is the water­
bearing stratum. A \vell on the same road at the south edge 
of the quadrangle is reported 50 feet deep in sand and gravel. 
It eould hardly be much deeper, for one-eighth of a mile south­
east bedrock crops out scarcely more than 50 feet below the 
well head. \ 

Age and con·elation.-The scanty collections of fossil plants 
tlwt have been obtained in other parts of Alabama indicate, 
aeC'ording to E. 'V. Berry, that the basal Tuscaloosa, with 
which part only of the formation this folio is concerned, is 
probably of' the same age as t.he upper part of the Raritan for­
mation of Maryland and New Jersey, which is the lowest for­
mation of the Upper Cretaceous in the eastern United States. 

TERTU.RY (?) SYSTEU 

All around Kelley Mountain and extending up to the 600-
foot level is abundant coarse quartzite gravel, and scattered 
pebbles of the same rock oceur on the crest of the mountain at 
an altitude of 700 feet, 01' 350 feet above Coosa River. This 
gravel is well displayed along 1he road northeast of Pine Flat 
Rehool. There is a small deposit of' the same kind of gravel 
on a low knoll t.hree-quarters of a mile west of Mosteller and a 
notable deposit along the road on the v·rest side of the ridge 
1 mile northeast of Bay Spring Church. 

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

QC'"ATERNARY HYr;TE::\i 

The Quaternary system is represented in these quadrangles 
by the deposits of Recent allndum laid down upon the flood 
plain." of the present streams. 'VeIls near Curry Ford show a 
thickness of 40 feet for the allu vium, which at that place ('on­
sistf! of sand, clay, and gravel. 

STRUCTURE 

sb·ucture.-The structure is shown on 
the map sections, which sho\',· how the cut edges 
of the strata would appeal' in deep trenches extending across 
the region at right angles to the strike of the rocks. This 
method is very instructive, but it has the disadvantage of show­
ing the structure only near the particular line of the section. 
It is the hest method 'where the l'ocks are greatly folded and 
faulted. 

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

of the stTueture.-In these quadrangles, as 
throughout Valley and Ridge province, the rocks, origi­
nally horizontal, have been, through enormous pressure exerted 
from the southeast, intensely folded, crumpled, and fa.ulted, so 
that. they now lie in great a.rches (anticlines) and troughs 
(synclines) having a general northeasterly trend. There are 
several p;reat faults along which the strata have been greatly 
di."located, the major faults running along the southeast sides 
of the two co<ll fields. 

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

the rocks of Cahaba Valley dipping in general eastvmrd into 
the t.rough of the Coosa eoal field and, souih of the Coosa 
trough, as in ltlosL of the J.lontcyalJo antI Columbiana quad­
rangles, into dIe Columbiana Mountain syncline. At the 
south end of the Coosa coul field are anum ber of minor folds 
that extend southwest to t.he Elliottsville fault. This fault has 
produced a peculiar offset in the outcrop of the formations and 
of the ridge of the Copper Ridge dolomite, probably as a result 
of the westward movement of the strata on the north, including 
those of the Coosa coal field, the movement pi voting around a 
point near the south end of the Elliottsville fault. If the 
segment of strata were swung back to its original position, 
the broken ends of' the Copper Ridge outcrop would prob­
ably be brought together in the vicinity of sec. 30, T. 21 S., 
R. 2 W. North of Elliottsville the fault probably shifts into 
the midst of the J\T e,vala limestone, and the movement has 
followed the bedding planes of that formation and so has 
produC'ed no displacement by which the movement would be 
revealed. This fault. probably connects northeast of New­
hope Church with the Cahaba Valley fault, in the Vandiver 
quadrangle. 

The Columbiana syneline pitC'hes southwest. in the southern 
part of the Columbiana quadrangle and northeast in the north­
eastern part, in Columbiana }[onntain. The Weisner forma­
tion in Columbiana Mountain appears to be in unconformahle 
contact with the "-Taxahatehee slatE', but as the rocks beneat.h 
the 'Veisner may be 'Vash Creek slate the relations are not 
known. If they are W ilsh Creek, then there is an east-west 
fault at the southwest base of Columbiana Mountain between 
the'Vash Creek and 'Vaxahat('hee. The peculiar fact about 
this fault, jf there is one, is that it is downthrown on the east, 
contrary to the rule in the Valley and Hidge province. 

In a consideration of the Columbia.na syncline as a whole, 
stratigraphically, areaily, and st.ruetlll'ally, the following inter­
pretation is strongly suggef'ted. In the Columhiana Moun­
tain region the axis pitches to the northeast and the strati­
graphic sequenee in ascending order is as follows: Blate of the 
Talladega, Weisner quart.zite, Shady limestone, Rome forma­
tion, and Conasauga limestone. In the southern part of the 
quadrangle the Hxis of the syncline pitches to the southwest 
and the succession upward is \Vaxahatehee slat.e, quart.zite, 
Sawyer limestone with more slate above, Brewer phyllite, and 
'Vash Creek slate. 

There is a certain degree of similarity in the strat.igraphie 
sequence in both of these areaR. At the south end of Colum­
biana Mountain the Weisner qnartzite is underlHin by slate 
of'Vaxahatchee type, which is apparently ('ontinuous wit.h the 
Wilxahatchee to the southwest. On t.he southwest the discon­
tinuous beds of quartzite underlying the Sawyer limestone 
may be modified Weisner, the Sawyer limestone may corre­
spond to the Shady limestone, and the purplish Brewer 
phyllite may correspond to the Rome formation, strongly 
distinguished by itB rea shale. Here the correspondence ends. 
The 'Vash Creek slate bea.rs no resemblance to the Conasauga 
limestone overlying the Rome formation in the Columbiana 
Mountain area. However, the Wash Creek eould be a wholly 
clastic facies of the Conasauga, which in some other areas ts 
predominantly shale. The interpretation suggested by these 
facts is that the Columbiana syncline is crossed by a low 
northwest-southet'lst anticline between Columbiana and Shelby, 
giving an opposing pitch to the axis as described, and that 
the stratigraphic suC'cession is actually repeated on opposite 
sides of the cross anticline, as suggested by the faets. If 
this interpretation should prove to be the correct one it 
follows that the rocks next above the 'Vaxahatchee slate in 
the southern part of t.he Columbiana quadrangle are of Lower 
Cambrian age 'with higher Cambrian formations succeeding 
them. This 'would leave only the age of the 'Vaxahatchee 
undetermined. 

The small area of Weisner rocks, mainly in secs. 9 and 1(j, 
T. 21 S., R. 1 E., in the 8yncline northeast of the area of the 
Rome and COllllsHuga formations is overthrust upon these 
younger formations. The depth of the. Columbiana syncline in 
the southern part of the Columbiana quadrangle is unknown. 
The Waxahatchee, Brewer, and "rash Creek slates are over­
thrust upon the Newala limestone, and the attitude of the 
limestone is a matter of speculation. It may have been folded 
and eroded before the oyerthrusting of the slates. The aline­
nlent of the Columbiana syncline shows that folding took 
plHee after the overthrusting also. This fact is further attested 
by the general parallelism of the outcrops of the mapped slate 
formations ,;"ith the outcrops of limestone formations ll.round 
the south end of t.he Kelley Mountain anticline. The Kelley 
}Iountain anticline is a definit.e arc11 pitching southwest. 
Between it and the Columhiana syncline are a low arch 
between Shelby and Kewahatchie and a low syncline, in which 
lies the Floyd shale of that region. 

In the development of the folds through pressure from the 
southeast, which produced moyement of the great body of 
rocks to the northwest, the crest.s of the major ant.iclines were 
naturally thrust farther northwest than the bottoms of the 
synclines, so that the eommon limbs, the northwest limbs of 



the anticlines or the southeast limbs of the synclines, having 
hefore the movement a northwest (lip, became Yertical, then 
overtlll'ned with it southeast. Jip, and finally, in sOllie placel'(, 
completely ovcrfolded, so that the common limbs of the folds 
were upside down. These limbs, weakened by stretching and 
crltshing, finally gave way, and overlying masses slid forward 
along the planes of the breaks so far that the older rocks, 
buried deep in the center of the overturned arches, ';"ere thrust 
upward stratigraphically into a position a.bove the upper rocks 
im'olvrd in the folding. (See pl.. 12.) In time the over­
turned and overthrust ~lasses were eroded away, and the sur­
face was reduced to the present condition, in which no trace 
of the faulting is presened in the topography. Thus are 
f'xplained the great faults bordering the coal fields, the Opos­
sum Valley, Helena, and Coosa fuults, and the disappearance 
of the common limbs of the folds. The total northwest move­
ment along each of these faults was at least as much as the 
thiekness of roeks displaeed, which on the Opossum Valley 
tilliit is at least 2 miles and in places on the Helena fault at 
least a miles. The flctnal horizontal movement may have been 
much greater. The combined effect of all these faults is an 
overlapping structure for the whole area. 

flip of janlt planes.-The dip of the fault planes is unknown 
for most of their length, bllt at Aldrich data obtained in min­
ing show a dip of' 35 0 E. for the Helena fault at that place. 
The grcat fanlt plane at the base of the ,Vaxahatchee slate 
probably has low dips of varying direction from place to place. 

.DIetamorphism.-Notwithstanding the great movement, with 
attendant friction and crushing ncar t.he fault planes, there 
has been very little metamorphism of the rocks. The Monte­
vallo coal bed, ,,,hich has been mined up to the fault, is said to 
show no change that indieates any difference from its ordinary 
ehemical composition. The vVaxahatehee, Brewer, and ,"Vash 
Creek slates have been, however, slightly metamorphosed from 
their original condition of clay shale to their present condition 
of slate and phyllite, probably as fI rewlt of' extreme com­
pression in vol ved in their overthrusting for 12 miles or more. 

The Floyd shale and the Waxahatchee, Brewer, and 'Vash 
Creek slates are very minutely crumpled, anu the beds every­
where dip steeply. They have also been fractured minutely, 
und the fractures have been filled with quartz, which forms 
w~ins, most of those in the Floyd from a quarter to half an 
illeh thick and those in the slatf's as mueh as 2 feet. '1'he 
slates haye be>en so strongly comp1'essed that Rlaty eleuvage has 
been l-\"enerully developed in them. 

GEOLOGIC HISTORY 

In the eurliest time of which there is rccord in the sedi­
mentary rocks of the Appalachian Highlands, perhaps a 
hundred million years ago, or according to more recent hypoth­
eses, based on the rate of formation of' lead from radioaeti ve 
minerals, as much as five hundred million years ago, along the 
site of the Valley and Ridge provinee lay a strait between still 
more ancicnt lands on the east and on the west. This strait 
was on the eastern border of a great area., extending to the 
region of' the present Great Lakes, that was slowly but inter­
mittently subsiding during all of Paleozoic time. The Appa­
lachian 8trait widened into the Appalachian Gulf. The fill­
ing up of this subsiding earth hasin by sediments derived 
from the bordering lands constitutes the part of this history 
which properly begins with the Paleozoic era. The vast lapse 
of time which had preceded the deposit.ion of these sediments 
is recorded in the rocks of the Blue Ridge and Piedmont 
provinees. TIlC'se rocks, which extend benea.th the Valley and 
Ridge proyince and A ppalachian Plateaus, are the foundation 
upon which the Paleozoie rocks rest. 

PALEOZOIC ERA 

C.-\l\IURTAX 1'1~mOD 

From the bordering land areas great quantities of fine mud 
we1'e discharged int.o the Appalachian Strait by the ri,'ers of 
pre-Weisner (Waxahatchee, Brewer, 'Vash Creek) time (pre­
Cambrian or Paleozoic). At intel'Yals eoarse saIld mixed with 
small quarty- pebbles was deposited, and this material became 
qnarty-ite, a few thin beds of ,vhieh are found in the slates. 
There was also a short perioa of limestone deposition, when 
the 8aw.yer limestone member of the 'Vaxahatchee slate ,vas 
laid down. Fine clayey material greatly predominated, how­
ever, indicating deri vation from land of low relief or deposition 
in water distant from shore>, so that only the finer sediment. was 
transported to it. 

As thE' pre-,"Veisner slates were originally finely stratified 
day, they were evidently depositecl in water. }\TO organic 
remains except the CaleareouR alga of Oryptozoon type in the 
Sflwyer limestone member have ever been diRcovered in them 
or in their equivalent in Georgia and Tennessee, but they 
reveal no e011(iitions unfavomble to Cambrian t.ypes of life. 
Tn their geneml la.ck of fossils they also accord with known 
pre-Cambrian rocks elsewhere. Although they are here classi­
fied as pre-Cambrifm or Paleozoic, the weight of evidence seems 
to the writer to favor pre-Cambrian age for them. 
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Tn the succeeding \Veisner epoch much coarse sand with 
fine gravel waR deposited in alt.ernation with fine material like 
that of tIle pre-,"VeiSllel' slates. The WeiRner epoch was 
certainly Cambrian, for Lower Cambt'ian fossils oceur, t.hollgh 
rarely, in the 'Veisner roeks. 

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

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

In the Conasauga epoch, which followed the Rome epoch, 
the conditions again favored the formation of limestone in Ala­
ba.ma. Pl'oba bly in Conasauga time a persistent land barrier 
was raised between Cahaba and Birmingham Vl111eys, for, as 
shown under the heading" Descriptive geology," the Conasauga 
is absent along the eastern margin of the Cahaba. coal field and 
probably ,vas not deposited there because of an island in that 
pa.rt of the Conasauga sea. This Cahaba barrier marks an area 
in which there was a decided tendency to uplift, teehnically 
called a positive area, as shown below, and to this tendency is 
due the peculiarities of distribution of the Ordovician lime­
stones in the two valleys. In }Iiddle Cambrian time, the area 
sonthf'ast of' thi6 barrier was occupied by the sea, which seems 
to have withdrawn by Upper Cambrian time, for apparently 
no Upper Cam brian beds occur in that part of Alabama. 

OAMBRIAN OR ORDOVICIAN PERIOD 

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

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

ORDOVICIAN PERIOD 

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

The Cahaba barrier seems to have been continuouslyeffec­
t.ive and part of the time to have extended over Cahaha Valley. 
After a short emergence during Stonehenge time (p. 7) the 
Cahaba Valley was resubmerged, and Ordovician deposition 
began with the Longview limestone and continued apparently 
without interruption through Newala and Odenville time, after 
which Cahaba. Valley emerged during early Chazy time, in 
which the St.. Peter sandstone and possibly limestone of early 
Stones River age were deposited else,vhere. In Cahaba Valley 
the deposition of' limestone was resumed in Mosheim and 
Lenoir time, was interrupted while the Athens shale was being 
deposited in the south end of the valley, and then repeated 
with the deposition of the Little Oak limestone (late Chazyan). 
Afterward the valley area ,vas elevated above sea and so 
remained until it was temporarily submerged again in early 
Fro!!,' ).[ol111tain (Onondaga) time. In Lenoir, Athens, and 
Lit.tle Oak time marine animals, braehiopods, gastropods, and 
graptolites, were fairly abundant in the seas of the region. 
In At.hens time this Alabama region had connection through 
the ocean with all parts of the \vorld, as testified by the ,yorld­
wide distribution of the Athens graptolites (p. 9). 

The great difference between the ftlunas of' Birmingham and 
Cahaba Valleys during Ordovician t.ime is due to the com­
plet.e separation, by the Cahaba barrier, of the seas occupying 
the two valleys. 

SU.URIAN PERIOD 

Crustal oscillation continued through tJl€ 8ilurian period. 
The elevat.ion of the Cahaba Valley area above sea level pre­
vented the deposition 01' resulted in the removal of any Silurian 
deposits that may have been laid down in that region. Bir­
mingham Valley and the site of the Cahaba coal field, prob­
ably including the part of that field in the Montevallo 
quadrangle, on the other hand, were submerged at the begin­
ning of the period and so remained while the Red :Mountain 
formation was laid down. Beyond this there is no record 
of events during the Silnrian period in these guadrangles. 

DEVOXIAN PERIOD 

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

CARDONIFEROUS PERIOD 

The events of the early part of Carboniferous (Mississip­
pian) time (Burlington epoch) are scantily recorded in the 
Birmingham district in the basal beds of the Fort Payne 
chert. The region was entirely submerged, however, du;ing 
Keokuk and ",Vnrsaw time but. was raised again above sea 
level during all or parts of St. Louis and Ste. Genevieve time. 
Then it was resubmerged and so remained during succeed­
ing Chester and early Pennsylvanian time while the prevail­
ingly earthy sediment of the Floyd shale and Park wood 
formations was deposited. The deposition of the Parkwoou 
seems to have been followed by the deposition of the Brock 
coal and the basal sandstone of the Pottsville f01'mation of' the 
Cahaba and Coosa coal fields. The deposits of Pottsville time 
were the mud, clay, and sand that formed the Pottsville shales 
and sandstones. The pebbles of chert in the great masses of 
coarse conglomerate beginning with the Straven conglomerate 
member were doubtless derived from areas of Copper Ridge 
dolomite, and the pebbles of quartzite, and here and there one 
of conglomerate, were probably derived from the 'Veisner, 
Wash Creek, Brewer, and Waxahatchee formations, areas of' 
aU these formations east and southeast of the coal fields haying 
been raised into land in Carboniferous time. 

The most int.eresting and valuable deposit of'the Pottsville is 
coal. Land vegetation became abundant and grew luxuriantly 
in swamps of vast extent neal' sea level, in which thick de­
posits of vegetal debris accnmulated as in a modern peat bog. 
These deposits were covered by sediment and in time converted 
by pressure and loss of moisture and gaseons constituents into 
bituminous coal. The procesi3 was repeated many times, giving 
rise to many coal beds, thick and thin. That the coal swamps 
were neal' sea level is proved by the occurrence of marine fossils 
over extensi ve areas of the coal fields at several horizons from 
top to bottom of the Pottsville (p. 11). As the plants grew in 
the ail' and the animals lived only in the sea there must have 
been alternate emergence and submergence, such as would most 
likely take place if the land stood continuously neal' sea level, so 
that a slight sinking would permit flooding by the sea. As the 
Pottsville accumulated near sea leyel and is about 9,000 feet 
thick in the southern part of the Cahaba field, there must have 
been constant although, as shown by the coal beds, intermittent 
subsidence of the earth's crust during the long time of its flCCU­

mulation. The luxuriant vegetation of the Carboniferons period 
consisted largely of great trees allied to moderu club mosses and 
of smaller plants allied to modern ferns. K 0 flowering plants 
had yet appeared. 

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

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

APPALACHIAN REVOLUTION 

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



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

MESOZOIC AND CENOZOIC ERAS 

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

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

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

Life of the Me80zoic and Cenozoic era8 in Alahama.-There 
can be no doubt that the land of the southern Appalachian 
region supported the succession of' plant and animal life pecu­
liar to each period of the Mesozoic and Cenozoic eras, although 
but scanty remains of this life have been preserved 01' yet 
discovered. The lea ves of' several modern genera of forest trees 
ha ve been found in the Cretaceous deposits of Alabama, and 
the trees must have grown on the land bordering the Creta­
ceous sea. Among these genera are the fan palm, the sequoia 
("big trees" of' California), pine, tulip (" yellow poplar"), 
magnolia, sycamore, sassafras, holly, poplar, willow, cinnamon, 
fig, and walnut. The oak was living at this time in the 
Carolinas, but no specimens have been reported from Alabama. 
In Cenozoic time a number of' other genera of trees, such as 
hickory, pawpaw, cassia (senna), redbud, dogwood, and ash, 
made their appearance, and their remains are preserved in the 
Eocene (lower Tertiary) deposits of Alabama. Two living 
genera of ferns. Lygodium (climbing fern) and A8plenium 
(spleenwort), are also recorded from the Alabama Eocene. 

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

ECONOMIC GEOLOGY 

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

COAL 

The areas of the coal measures of Alabama (Pottsville for­
mation) are naturally grouped in four separate fields-the 
Warrior, Plateau, Cahaba, and Coosa fields. 21 These quad­
rangles include part of the Cahaba field and of the Coosa field. 
The coal is high~grade bituminous. All of it is excellent for 
making steam and for domestic use and much of it for making 
coke and gas. The composition of the coal is shown in the 
table of analy.e. (p. 16). 

COALS OF THE CARABA FIELD 

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

Gould coal hed.-A bed apparently within the horizon of the 
Gould coal group has been opened in the NE. t sec. 12, T. 24N., 
R. 11 E. This is perhaps one of the Peter mines, operated 
many years ago. The bed at this place is overturned, dipping 
450 SE. The character of the bed is shown in section 1, Figure 4. 
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l'l8-URE 4.-Sections of Gould, Nunnally. Big Bone. and Buck coal beds 

1. Oould (I) cORI ... tOld Petermin8., In NE. 304 seC. 11. T. \loiN .• R. 11 E. 
I. Nunnlllly coal, ue:n to top bed (Cubical), In NIt.!<Ii..oo. IS. T. III N .• R. 11 E. (elltlmated) 
8. Nunnally ooal. top bed (FIgh), in NE 14 IIIl<l. 12, T. 114 N., R.ll E. (eBtlmBted) 
4. Coke Oven (Big Bone) coBI on South6l'tl RB11wa.y In 8lil.14 sec. 9, T. 00 S., R. 4 W. 
5. Iluck (Atltlns) coal on Loulsvllle & Nashvllle Railroad at PIney Woods 
a. Illlck (.Atkins) cOBI on Southern. Railway in NE. ""sec. so, T. 11 S., R. 4 W. 

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

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

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

.1 For a map of the coal fields of Alabama see U. S. Geol. Survey Gaol. 
Atlas. Bessemer·Vaudiver folio (No. 221), fig. 7, 1927; and for sectioDs show­
ing the coal beds of the dHferent fields see same folio, fig. G. 

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

The third hed from the top, the Lemley, was not open to 
examination, and no knowledge of its thickness was obtained. 
!::Iquire 2S gives the following analysis, which is inserted here 
on account of the unusual character indicated for the coal. If 
the analysis is correct this is a cannel coal, but it seems more 
probable that the figures for volatile matter and fixed carbon 
were accidentally interchanged in Squire's table. 

Analysis of coal from B or Lemley seam of the BrlBrjlBZd Co .. Bibb 
County, Ala. 

(J.L.Beeaon,analylltj 

Moi8tU1'e. ___ . _____ . __ ._. ______ .. ________ ~ 2.265 
Volatile matter ...... _ .. _. _. __ . __ .. ___ .__ 57.130 
Fixed cubon. ________ .. __ .... __ . _____ ......... _ ..... _. 87.407 
Ash_ ..... _ .. _ .. ___ . _________ ._. __ .. __ ._. _____ ..... ___ .. 8.198 

100.000 

Coke. ___ ._ .. __ .. __ .. _. ___ . ______ ... _________ .. _.______ 40.603 
Sulphur ___ .... _. __ ..... __________ .. ___ 1.158 
Sulphur left in coke ___ . __ ... _____ ._._ .. __ .487 
Percent sulphur In coktl .. ___ . __ .... _______ .. _ .. ______ 1.198 

'rhe occurrence of workable beds in this group on both the 
north and south outcrops may be regarded as indicating that 
they extend underneath the entire area and contain a great 
quantity of available coa1. 

Harkne88 coal bed.-The Harkness bed, which lies 400 to 
500 feet above the Nunnally coal group, is apparently repre­
sented by a group of thin coale exposed on the Southern 
Railway in sec. 9, T. 20 S., R. 4 W. It is not known to be of 
minable thickness in this lirea. 

Wadsworth r:oal hed.-A thin coal exposed on the Southern 
Railway in the SE. t sec. 9, T. 21 S., R. 4 W., is apparently 
at the horizon of the Wadsworth coal. So far as known to the 
writer, it is not thick enough to be of value in this area. 

Big Bo"" (Coke oven) coal bed.-From 350 to 400 feet 
above the Wadsworth is the Big Bone or Coke oven coal. 
The only places at which it was seen are one on the Southern 
Railway and another on the east bank of the river a quarter of 
a mile to the northeast, both in the !::IE. t sec. 9, T. 2 S., 
R. 4 W. At the locality on the railroad the bed is 4 feet 
5 inches thick and is made up as shown in section 4, Figure 4. 
At the river bank it is 3 feet 6 inches to 5 feet thick and bony; 
it is overlain by shale and underlain by conglomeratic sand­
stone. Southwest of this area, in the Brookwood quadrangle, 
the Big Bone is better known. It is a dirty, bony bed reach~ 
ing a thickness of 12 to 16 feet but containing little good coal. 
Its bony character persists in the Montevallo quadrangle and 
it does not promise to be of much value. 

Pump (Alice and J01/£8) coal bed •. -At 400 feet above the 
Big Bone coal are the Pump coal beds. The beds are sepa­
rated by 15 to 40 feet of shale and are both thin; the lower 
is generally the thicker. Their relation is shown by tile 
following section: 

8el!Urm on road a quartel' of a mile southeast of Booth Ford 

Shale. Ft. In. 
Coal (Upper Pump) ___ . __ . __ ._._. __ ..... _. ___ 16 
ShaJ.e __________ ._ _ ___ . ___ .. _ .. __ .25 
Coal (LoWer Pump) ___ . 2 
Shale. 
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The same beds in the same relations are also exposed by 
prospect pits half a mile west of Glen Carbon, where the lower 
bed is 20 inches thick; the upper bed was not seen, as the pit 
was closed. Thin beds that crop out on Mayberry Creek near 
the north line of see. 11, T. 24 N., R. 11 E., appear to be 
near the horizon of the Pump beds. The Pump coals are of 
very high grade, as shown by analyses by the Tennessee Coal, 
Iron & Railroad Co. of samples collected R few miles southwest 
of this area. These coals were given the field names Alice and 
Jones by tile geologists and prospectors of the Tennessee Coal, 
Iron & Railroad Co. As they appear to lie at the horizon 
of t~e Pump coals of Squire, named from the pumping station 
of ' the Louisville & Nashville Railroad a mile "Or so west of 
Helena, the name Pump is used here. 

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

··Idem,p.102. 



Youngblood (Coke, Blade 8hale) coal bed.-The Youngblood 
bed is 200 fppt Hbove the Bilek. Tllii-; bed hus proyed very 
persistent and uniform throughout the southern part. of th(' 
Cahaba field and is belieyed to be about 8 feet thiek through­
out the part of the field in the Montevallo quadrangle. This 
bed was \vorked recently at the Daley mine, half a mile south­
west of .Adeu and just beyond the west line of the quadrangle, 
·where it is reported to range from 2 to 4t feet in thickness 
without partings, with a meHsured thickness of 3-1- feet, 300 feet 
from the mine mouth, us shown in section 1, :Figure 5. An 

FIGUHR i3 -f:5el'tioll!; of Youngblood and Clark coul bed!! 

analysis of the coal at this point is given as No. D666 iu the 
table of aualyses. In a prospect pit just west of Glen Carbon 
the hed is 20 inehes thiek. On the Louisville & Nashville 
Railroad three-quarters of a mile northeast of Piney 'Voods 
Tank the Led is 2 feet 9 inehes thick with partings, as shown 
in section 2, Figure 5. At the old Mossboro mine, on the 
north edge of the quadrangle, the bed is 2 feet 4 inches thick 
and clear eoal (section 3, fig. i5). On the south side of the 
field the Youngblood aJlP(~ars to be the same as the bed named 
by tlguire and Brewer the Shaft" seam," which was worked by 
a shaft at that locality lllany years RgO. Old prospect pits on 
Little 1\fuyherry Creek indieute three pairs of coal beds that 
are ill the same relative positions awl about the S3,me distanees 
apart HS the Buck and Younghlood below, the Clark and 
Gholson in the mi(ldle, an(l the Thompson and. Helena Ht the 
top. The Younghlood appears to be the upper bed of the 
low('st pair on whieh tlwre are eYidences of old workings in 
the Mayberry Creek region. This hed appears also to be the 
l'1.amc as that called the Beebee by Squire and Brewer. At a 
closed pit on -:\fayberry Creek supposed to be on this bed 4 
feet of coal is reported. At. un old pit on Litt.le ~1Hyherry 

Creek about 275 feet above its sharp bend to the west, indica­
tions of' 4 feet of roal were visihle. One-third of It mile to the 
east is the apparent location of' the old slope said by Hquire 
to he on the Shaft bed. In the Blocton road 1 mile soutlnvest 
of Aldrich the hed is :2 feet thick on its vertical outcrop. 

Clade (Little Pittsburgh?) (!oal bcd.-The Clat·k coal bed is 
[lOa feet or more ahove the Coke bed. At least two thin heels 
occur about mid\vay between these beds; they show on the 
railroad northeast of Piney 'Voods Tank. The Clark is a 
variable bed on its outcrop north of Savage Creek, but south­
,vest of the Montevallo quadrangle it is a comparatively 
regular Rnd valuable bed. At the l\larvel mines, just west of 
the quadrangle, it is 3 feet 9 inches thick, with partings. (tlee 
section 4, fig . .5.) The composition of this ('oal is given in 
analysis 0253. About 1] miles northeast of the Manel mines 
the bed has degenerated to a worthless condition, as sho·wn 
by section 5, Figure 5. At Olen Carbou the Clark bed was 
formerly mined, but the mine was abandoned on aecount of 
the irregularity of' the bed, which ranges from a few inches to 
7 feet in thickness and is overlain by conglomeratic sandstone. 
At this plaee the Clark and Gholson beds are separated by the 
unuswLl inten'al of 70 feet. ~ear Mossboro the Clark bed is 
15 to 18 inches thick. 

On the south side of' the Geld two coals lU:lYing about the 
relative positions of' the Clark lind Gholson beds have been 
located Oil most of the streams from Alligator Creek on the 
west to Little Mayberry Creek on the east. The old pits are 
dOl'led, and the coal eould not be seen excf'pt on Alligator and 
Fourmile Creeks. On Alligator Creek just west of the Monte­
vallo quadrangle 1m old pit recently reopened discloses the 
following section: 

Section in n01·thwst C01'ne1· of .%I!. 7, '/'.24 N., R. 11 E. 

Hholson bed __ 
{'Ollglomeratic ___ . 

"R!l~h" __ _ 

'rotal Cl,nk bed 

Ft in. 
10 2} 
30 

1 6 

________________________ 111 

The relations of these coal beds to one another Rnd the 
intervening conglomerate, as well as the relation of this group 
to the bcds abo\'e and below, gi\'e strong evidence of the cor­
rectness of the identification here made. On Fourmile Creek, 
in the S'V. i- sec. 3, T. 24 N., R. 11 E., another pit was 
reopened, and the hed was found to be, with partings, 4 feet 
1~ indtes thick. (tlee sedioll 0, fig. 5.) 
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(Hw/son coal bed.-The Gholson bed lies ;)0 to 70 feet a hove 
th" Clark in this region, und bet-ween the bvo beds a ('011-

gloJ)]crlltic sandstone occurs throughout large areas. The 
Ghoh30n is persistent aBd ulliform on its northwest out('rop 
from Marvel to M08sboro. Southwest of .Manel the bed is 
considerably broken by partings. This condition appears in 
the siding to the Garnsey mine, just west of the :l\1ontevallo 
quadrangle, ag shown in section 1, Figure 6. At the Marvel 
No.1 mine the bed is as shown in section 2, Figure 6, its total 
thickuess, including cIay partings, being 4 feet. (For the com­
position of this coal see analysis 9252.) The bed was formerly 
mined at Anita, Gurnee, and Glen Carbon, where it has an 
uyerage thickness of 3 feet 6 inches and is of excellent quality. 
(See analysis 9667.) Just north of the Montevallo quadrangle 
the bed is 3 feet 2 inches thick. 

l'rGURH 6.-S<'('tions of GJlOlson and 'l'holllpRon coal beds 

A hed 2 feet thick in the vertical rocks neal' the axis of the 
Piney "Toods Creek anticline, a quarter of a mile due south of 
Superior, is probably the Gholson, as is Blso the bed opened 
half a mile southeust of Strayen, where it is 38 inches thick 
ilnd }ws II G-inch parting of elHY near the middle. 

On the south margin of the field the Clark and Gholson are 
helieved to be represented by two beds close together, On 
Alligator Creek, in the NK {- sec. 7, T. 24 N., R. 11 E., the 
supposed Gholson hed is 10 feet 2~ inches thick, with partings 
hut with a bench of' eonl 8 feet 4 inches thiek at the bottom. 
(See section 8, fig. 6.) One of two openings dose together on 
Little Mayberry Creek is bclieved to be in this bed, the other 
in the Clark bed. Possibly, however, this bed is the Shaft 
"seam" whieh he reports to be 4 feet thick. 

'l'lwmpson coal bed.-l'he bed here called the 
Thompson (upper) was so nallled by the geologists of the 
Tennessee Coal, Tron & Hailrol.ld Co., ,,,ho determined by prof'l­
pecting- that it is ahove the Stl'aven conglomerate, whereas the 
Thompson or conglomcrate bed farther north, as at Coalmont, 
in the southern part of the Bessemer quadrangle is below the 
Straven conglomerate and therefore is called the Thompson 
(lower). Both beds are exposed ·with conglomerate between 
them in cuts on the Southern Railway between Glen Oarbon 
and Superior. (See section in next column.) The Thompson 
(upper) is t.he most valuable bed of the Cahaba field in and 
west of the }lontevallo quadrangle. It is thick on Fourmile 
Creek, hut in the Dry Creek syncline and immediately south 
of the Piney "VVoods anticline its condition is not so good, 
though eyen in these places it lIlay be locally workable. The 
bed is aoo feet above the Gholson, and between the two are 
thin beds, showing best in t.he cuts along the siding to the 
Garnsey mine, that represent the Smith Hhop, Quarry, and 
other beds of the section on the Louisville & Nashville Hailroad 
west of Helena. 

The Thompson bed was mined at the Garnsey mine. The 
opening to the mine is just west of the quadrangle, but lllOst of 
the workings are in this area. At this mine the bed is uneven 
but has a persist.ent clay parting, in places 1 foot thick, that 
dividt:'8 the hed into t.wo benches, as shown in sections 4 and 5, 
Figure 6. The whole bed is mined. In the Garnsey mine a 
mile or more south of the mine mouth the character of the bed 
is reported to ha ve become so poor that it was no longer min­
able with profit., and the mine was abandoned. The composi­
tion of the coal at this place is shown in the table. Analysis 
92fil represents t.he whole hed, 9249 the lower bench, and 
92,1')0 the upper bench. At the Savage Creek mine this bed is 
reported to be made up of two benches, with a clay parting 
a feet thick. Only the top bench is mined; it is 8 feet 7 
inches thick Hnd free from the partings that impair the quality 
of the upper bench at Garnsey. North of the Savage Creek 
mine the bed was seen only at tltraven and west of the 
Snpel'ior mine, in cuts of the Southern Railway. At. Straven 
it is 3 feet thick and dirty, and its worthless character at a 
point. 1 mile west of Superior is shown in the section in the 
next column. 

It is belieyed that the Thompson (upper) Led can be identi­
fied on its southern outcrop on :Fourmile and Alligator Creeks, 
On Alligator Creek ill the ~E. { sec. 7, T. 24 N., R. 11 E., 

it has an upper bench of 3 inches and a lower of' 38 inches, 
separated by 7 inches of rIay. The bed was once mined on a 
small seale at the old :J.lorrill slope, neal' the west brandlof 
Fourmile Creek, and in the western part of sec. 3, T. 24 1\~., 

H. 11 E., on the main stream. The old mine in sec. 8 has 
recently been reopened, and the rocks exposed are shown in 
section 6, Figure G. 

A prospect on Little Mayberry Creek is belie-ved to mark 
the ontcrop of this bed, which appears to be the same as the 
Cooper seam of Squire, reported by him to be 2t feet thick. 

S':ction of 'l'kompson coal btd on the Southern Railway west of SUpeJ'ior 

Sandstone, 
Shale ____ _ 

Sandstone 
Conglomerate 
Clay _________________ _ 

g~:; -- -----l 
Coal ::~:~=~ t Thompson (upper) __ 

Coal, dean _ J 
Clay ___ _ 

... t 

Ft In. 
40 
10 
10 

30 
16 

________________________ 3 ill. to 1 6 

----------_._------- •. _______ 2 in, to 3 

C(lllglomerate and sandstone__ 30 

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

At the Savage Creek mine, where by mine levels it is 185 
feet above t.he Thompson bed, it is of good thiekness and con­
dition. (See section 1, fig. 7.) At the Superior mine it 
shows a similn,r seetion, and although the coal and clay benches 
are here somewhat uneven, the bed as a whole appears to 

* Aven,ge 
thlckn~ss 

FIGURE 7.-Sectioll8 of Helemt, l\fonteyallo, and Maylene coal beds 

maintain a good workable thickness. (See section 2, fig. 7.) 
The bed is believed to be workable throughout the Dry Creek 
bnsin and seems to be also in the Eureka Basin, on the north. 
About a mile .goutheast of Strtlven, at the north end of the 
Maylene llHsin, the bed is of good thickness and quality, and a 
mine opened since the quadrangle was surveyed is nO\y 
operating upon it. South of the Aldrich axis, on Little :J.fay­
berry Creek, SquiJ'e reported a bed 4 to 6 feet thick and 
regarded it as the :J.fonteyallo. It is strueturally impossible 
for this bed to be the :\Ionte\'allo, and the writer regards it as 
probably the Helena. Except this report of Squire not.hing is 
knowu of the bed i11 this regiou. 

Yeshic coal bed.-The Yeshic bed, about 165 feet above the 
Helena, is of doubtful value in this area. One-third of a 
mile east of t.he Garnsey mine is an opening on a bed identi­
fied as the Yeshic, which is 18 inches thick and 370 feet above 
the Thompson coal. Prospect pits in the N. t see. 17, '1'. 21 
S., R. 3 ",Y., appear to be on this bed, but the identification 
can not be regarded as at all certain. At the opening nearest 
the west side of sec. 17 the bed is 2 feet 2 inches thick, of clear 
coal. 

3Iontevallo coal bed.-Aceording to calculations the Monte­
vallo bed in the vicinity of Garnsey is about 800 feet above 
the Thompson bed and 480 feet above the Yeshic. This result 
is computed from the level of the Thompson bed at the end of 
the main slope of the Garnsey mine and the dip between the 
end of the slope and a point beneath the outcrop of the 
Monteyallo coal, about half a mile in ad\'anee of tIle workings. 

The Montevallo has long been mined at and neal' Aldrich 
and has always had a high reputation as a domestic coal. 
Along its northwest outcrop the bed is thin and parted but is 
to be rf'gardeJ. as ,,,orkable ultimately, if not so uuder present 
conditions. In the S'Y. i- sec. 18, T. 22 S., R. 4 "'V., the bed 
is 2 feet 2 inches thick, with partings. (See section 8, fig. 7.) 
The coal in the thicker benches of this section is bard and 
bright ana probably of good quality. In the southwest earner 
of sec. 24, T. 23 S., R. 4 'V., 18 inches of coal was visible, 
and the bed lllay not have been fully exposed. Near the 
eenter of sec. 18, T. 21 S., R. 3 vV., 18 inches of coal is 
reported, and the bed may be thicker. 



On the outcrop at the southeast side of the field the bed is in 
the best coudition. At the Aldrich mine tile hed is made up 
practically as showl] in SE'etiolls 1- and ;), Fip;ure 7, which 
represent the uverage composit.ion of' the Led. The following 
sertion is exceptional: 

l{ectiun uf JIontelJal1o coal in Alri1'ich mine, 1'oom 1.9 oJ! sixth east w/ltpy 

BonE' or ".ra~h"_ 
Ft. In. 

5 
4 2 

" 7 

The rhemical eompositioll of the coal at the points where 
sections 4 and 5, Figure 10, were measured is given in analysE's 
9;;39 and 9340. 

At the Little Gem mine, in the N\V. t sec, 5, T. 22 B., 
R. 3 'Y., the Montevallo bed has becn brought up to outcrop 
hy the Dogwood ant.icline, the mine being situated on the 
north limb. The following section is representative: 

Section on main ~'l()pe of Little Gem mine at lIevt:1dh left heading 

Shale. 
"Rash" _~_ 
CoaL _____ _ 
"Rash"" _ 
Coal 
"Ra~h" __ 
Coal __ 

Clay, floor of miue. 

Ft. in. 

2 

t 
22 

11 

3 4, 

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

Straven coal groul,.-The Straven eoals are best known at 
Sh'aven, where the HtnLYen mine has been worked for a num­
ber of years. The Lmver Stra\'en bed was mined first. It 
contains 22 to 24 inches of deHr coal of most excellent qUHlity, 
as shown hy analyses 9611, 06:12, and 81933. The slope 
was uri ven hetween 2,000 and 3,000 feet, and the eoal was 
found uniform in thickness. The Middle Btra'len bed is 
reported to he 2 feet thick and 25 feet above the Lmver 
Btl·aven. It has not heen mined and was not open to the 
'writer's eXHmination. The Upper Straven bed is about 85 feet 
above the Mid(Ue Straven. It was not discovered until the 
lower bed had been mined it llumber of' years. A slope with 
side entries has been driven about 2,000 feet on it, and the eoal 
was found of uniform thickncds. The following section showl'! 
the usual nwke-up of the bed: 

{:,'er:tion o/upper St)'G'Den coal (It St1'aoen mine 

Ft. in. 

Coal, "rash," and shale; not lllined__ _ 8 
Coal, hard (analysis 14-391) _____ lOt 
Parting, "rash" or soft {'oul _____________ Kni/e-edge to 4 
Coal (analy~is 14391) __ ~ 2 
Clay _______ .. _ _ 8t 
Coal, softer than u}JIJer bellCheR (analysis 14111:l;.l)__ 1 It 
Clay____ 5 6t 

This bed is reported to persist in wOl'kable condition 
throughout its area of about 2t square miles in the Dry Creek 
basin. The guality of the coal is shown by analyses 81928 
and 81934-81D38. 

It is believed by the proprietors of the Montevallo-...Ytraven 
mine that the ('oal worked in that mine is the M olltevallo bed. 
In a preliminary report 2!1 the writer tentatively accepted this 
identification. On further examination, however, that view 
has been abandoned. The objections to regarding these coal 
beds as Montevallo are, first, they are too fltr above the 
Thompson cmd, 1,100 feet or more, whereas the Montevallo is 
only about 800 feet above; second, there are three coals, 
whereas there is only one at the Montevallo horizon. It is 
much more probable that the Straven group is the same as the 
Dogwood group. 2 5 

Dogwood coal g'l"oup.-The Dogwood coals include t.hree or 
four thin beds, the lowest 500 feet and the highest 600 feet 
above the Montevallo bed, as determined at the Aldrich and 
Little Gem mines. The Lower Dogwood bed was once mined 
at the old Export slope, on the north limb of the Dogwood 
anticline, ·where it is about 500 feet above the Montevallo bed 
in the Little Gem mine. What appears to be the highest bed 
of the group was once mined on Davis Creek in the SW. i- sec. 
18, T. 22 B., R. 12 K, where the distance between that bed 
and the Montevallo is 600 feet. The Dogwood coals have been 
thoroughly prospected by the Tennessee Coal, Iron & Railroad 
Co. from the north end of the Maylene Basin to the Tuscaloosa 
road in the northwest corner of sec. 3, T. 22 B., R. 11 E. 
There are three beds within a thickness of 100 feet or so. 
ffhey are generally thin or so divided by partings as to be 
valueless, but one 01' anot.hE'r shows here and there a minable 
bench. 
----------

~4 Butts, Charles, 'rhe J;outhern part of the Cahaba coni field, Ala.: 
U. S. GeoJ. Survey Bull. 431, pp. 89-146, 1911. 

~"A full discussion of tWs que~t.ion has beetl pubJisllcd in a press memo­
randum of the Interior Department datcd M:u-ch 25, 1926. 
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Lower Maylene coal bed.-The horizon of the Lower May­
lene bed is :1,HOO to 1,400 feet ahove the <Montevallo bed. 
Between the Lower .Maylene bed and the Dogwood group are 
the \Yootell, Lower LovelHtly, :lnd Upper Lovelady beds, 
which so fa.r as known are thin and ·worthless. The Lower 
Maylene beel is 4 to 5 feet thick and considerably parted but 
of excellent quality. A representative section of this bed in 
the Climax mine is shown in section 6, Figure 7. A sample 
,vas taken from the bench 2 feet 5 inches thiek, and the 
analysis of'it is given as ~TO. 9610. The coal having been 
worked out, the Climax mine has been abandoned. 

Uppe?' Maylene coal bed.-From 8 to 40 feet above the 
Lo\ver Maylene coal, as reported, lies the Upper Maylene bed, 
whieh the writer did not see. 

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

The Coosa coal field is not known to carry workable coal in 
these quadrangles, although the horizons of' the Cunningham 
and Clo,"" beds extend a short distance into the quadmngles in 
the south elld of the Yellow Leaf syndine. 

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

l1fim:n,q condit'ions.-The coal beds of the Cahaba and Coosa 
fields are generally indined at angles exeeeding 20°. In some 
places the beds are vertical or nearly so; in others, however, 
low dip preyails or the beds are practically flat. They have 
little 01' no dip in the area included in the Pea Ridge syncline, 
about 50 square miles in extent, where the strata are flat or 
broadly rolling. The general topographic conditions are illus­
trated in Plate 13. No faults of eonsequence have been 
deteeted, nor have any been encountered in mining. Adequate 
data for determining the approximate position of the beds at 
any point are given by seetions and dip symbols on the maps. 
The roeks adjacent to the coal beds are generally stable and 
give no unusual trouble in mining; at least the writer has 
heard very few complaints of trouble. K either is any partic­
ular trouble from water or gas reported. The construction of 
railroads to the mines presents no great difficulties. At present 
abundant timber and water are obtainable close to the mines. 
The dip of most of the rocks and the small thickness of the 
coal heds make it necessary to drive the eross entries neal' 
together, as the rooms must be driven up the rise from the lower 
entry, and it is not practicable to push the empty cars more 
than 250 to 300 feet up tile inclined floors. The cross entries 
are therefore about twice as many and their aggregate cost is 
about twice as mueh as in mining flat beds of good thickness. 

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

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

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

sulphur, hydrogen, carbon, nitrogen, and oxygen are given to 
two decimal places. The determination of the cnJorific value 
to individllalunits is not reliahle, hencc in the column heade{} 
"British thermal units" the values are given to the nearest tellS. 

[A. C. FJaldner, chemist in ciJarge1 

9610. Climax mine, It miles southwest of Maylene, face of west elitry 14. 
2,000 feet. in mine. Lower }faylene bed. 

9339. Aldrich mine, Aldrich, wel!t entry 9, just off main slope, 31·indl 
cut. Montevallo bed. 

93JO. Same, room 37 off west entry 6, 34-inch cut. Montevallo bed, 
9611. Stra\'en mine, Straven, rOOlll 5 off west entry ii, 900 feet in mine, 

Lower Straven bcd. 
Straven mine, Straven, room 15 off east entry 5, 1100 feet in mille. 

Lower Straven bed. 
811l28. Stra,en mine of Hel1'na Straven Coal Co. Straven bed. 
!l1IlS3-81938. Straven mine of }fontevallo·Straven Coal Co. (81933, 

Lower Btra,ven bed; 81934-81938, Straven bed). 
14391. Montevallo-Shelby mine, Straven, upper beuch of bed, 36-HllCh 

cut. "C"pper Straven bcd. 
14892. Sallle, lower bench, 1St-inch cut. Upper Straven bed. 
9249. Garnsey No. 1 mine, sec. 7, T. 22 B., R 4 W., east entry 9, 66·!-iIlllh 

bed, 22-inch cut. 'l'hompson bed. 
9250. Bame, east entry 9. 66j--inch bed, 32·Hnch cut. Thompson bed, 
9251. Same, entrance to wel!t eutry, 73·iuch bed, 6lli-inch cut. Thowp­

son bed. 
92;)2. Marvel mine, Maryel, slope No, 1, firJlt right entry, 200 feet ~outh 

of mine mouth, 46-inch cut. Gholson bcd. 
9667. Glen Carbon mine. Glen Carbon, room Hi off east eut.)·y 12, 3,000 

Gholson bed. 
:llaryelmine No.2, Man'cJ, 37-inch cut. Clal'k bed. 

9666. Daley mine, near MaJ:Tel, sec. 6, T. R. 4 'V., 100 leet north of 
main I!lopp, 300 fel:lt from mouth, 3i-foot (lut_ Youngblood bed. 

IRON ORE 

Deposits of iron ore in the form of limonite and hematite 
occur in this region. Limonite occurs at Bhelby, at the old 
pits that supplied ore to the Bibb furnace, southwest of Monte­
vallo, and in small deposits at other points. The hematite ore 
exists as stratified beds in the Weisner formation and under­
lying slates. The most valuable of these deposits haye been 
described by l\IcCalley,2G Bmith,27 Grasty,28 and ButtS. 29 

""McCalley, Henry, Report on the valley region,; of Alaballla, pt. 2, pp. 
494-41l5, 510-512, 518-519, Alabalna Geol. Survey, 1897, 

2. Smith, p, S., The gray iron ores of Talladega County, Ala,: U. S. 
GeoL Survey Bul!. 315, pp. 173-174, 1907. 

""Grasty, J. S., Cambrlan gray and red hematites of Pfist Alabama: 
Manufacturers Record, Sept. 17, 1908. 

~"Butts, Charles, Iron orcs in the Montt'vaUo-Columbiuna reg:ion, Ala.: 
U. S. Geol. Survey Bull, 470, pp. 215-230, 1911. 



I,nWNITE 

Limonite at Shelby.-Thc limonite deposit Ht Shelby was the 
largest in the area, but tlR operations have been abandoned 
thf're it possesses llOW only a seientif1c and historic interest. 
Operations were begun in 1844 to 1846, and work was practi­
cally continuous until about 1920. The iron made here early 
acquired a high reputation. A rolling mill was completed in 
18()0, at whieh armor plates were made for the Confederate 
Goyernment. The l1ferrimac was armored'with these plates. 

The workings n,t Shelhy ha ye been confined to an area of 
about 160 acres. Thc ore deposit occurs in and heneath a 
mound, the top of which was originally 100 feet above the 
surrounding surfaee. 

The eastern two-thirds of t.he ore-hei-lring area is underlain 
by Newala limestone, and the western third possihly by shale, 
the limestone and shale being separated hya fault. The thick­
ness of the deposit has neYer been determined, but it is kIwwn 
by test pits in the bottom of the deepest ,vorkings to be more 
than 100 feet thick lmd to contain ore to the greatest depths 
explored. I)robably the deposit accuIllulated in an old sink 
hole. 

The ore was in two quit'e different kinds of material sharply 
separated from each other. Over most of the ore-bearing area 
was a layer of compact. red loam about 15 feet thick, called the 
"blanket." Underlying the "blanket" in most of the area 
was a heterogeneous mHSS of more or less iron~stained clay, 
sand, and rock fragments. (See plo 15.) On the south edge 
of the ·workings, and apparently only there, 3 white and 
orfmge-colored sand lay between the "blanket" and the clay, 
as shown in the following section: 

NecNon at Houth edge of Shelby worhingb' 

rfle()pL 111 
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The red loam of the "blanket" resembles the red loam that 
has been called" Lafil.yette" in other parts of the Sta.te. The 
12 fcet or so of sand and pebbles 11l1s all the appearance of 
Cretaceous material and probably is such. Test pits south of' 
the workings have encoJlllt.ered this sand and gravel. It was 
impracticable to utilize the ore where the gmvel and sand 
occur, on account of the difficulty of separating the pebbles. 
The clayey material below, composing the great bulk of the 
deposit., appears to be residual from the underlying limestone 
and shale. In places pinnades of limestone project up into 
the clay to a height of 215 feet or so. (See pl. 14.) 

The ore in the" blanket" is designated lump ore. It was 
scattered rather irregularly through the red loam or to some 
extent aggregated into richer bodies having the form of thin 
lenses. Generally it was in small pieces 2 inches or less in 
diameter, compact and pure, reported t.o average 52 pel' cent of 
mctallic iron and to yield a ton of ore to 3 or 4 cubic yards of 
ma.terial. The ore in the underlying clnyey material was of 
all forms occurring in such deposits-small spongy luinps, 
slab by, wavy layers, and concretionary masses. Much of this 
ore contained more or less of impurities, such as inclusions of 
chert, clay, and sand. Some large masses were too sandy for 
use. All gradations occur, down to sandstone composed of 
detrital sand and fine chert fragments, originally occurring loose 
in the deposit, ,,,ith just enough iron oxide for cement. 
According to a report of the former superintendent, W. H. 
·Walker, the ore in this part 9f t.he deposit averaged 45 per 
cent of iron, and the yield was II ton of ore to 10 cubic yards of 
material. 

The follo\ving analyses, made ill January, 1U1], have been 
supplied by the company. 

hon (FlO)) 

Silica (SiO~) 

Analyses of limunite from Shelby Ol'e bank 

51.02 

12.81:l 

,16 

.88 

1.05 3.5;) 

,09 ,10 

.0B .40 

2.39 6.20 

,12 
.81 .00 

. 026 .033 

These analyses show a somewhat l1igher percentage of iron 
and less silica and phosphorus than the bro·wn ores of the 
Woodstock district, Bibb County, The manganese is about 
the same. 

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

The iron contains ellough lllaIlgfl.llC'se to give it toughness, 
and it was all used in ear wheels, chilled rollR, and special 
castings. 

Charcoal, obtained mostly from the sUlTounding country, was 
the fuel used. The average consumption ,vas 10G.21 bushels 
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of charcoal to a ton of iron. The flux ·was obtain cd from the 
marhle quarries neal' Sylacauga. 

Analyses of pir! i1'un jrum Slwlby /tl4'Ttaee 

I ~11'I'de of iron 
------_._---_._-

1. 91 0.016 0.35 0.61 

2,0:3 .0Hl .34 .85 

1. 28 .019 .34 .76 

1. 25 .017 .30 ,61 

.70 .021 .38 .47 

.77 .022 .40 .40 
,49 .018 .39 .56 

.61) .021 .42 .OS 

.28 .022 ,48 .'1i:; 

.:l0 . 02~ .47 .52 

Limonite west of Br£erfield.-About 3 miles west of Brier­
field is a deposit of browll ore from which ore 'Nas obtained for 
the Bibb furnace from the time of its establishment in 18G2 
until its abandonment ahout 1895. The furnace was haIfa mile 
ea"lt of the ore bank and was connected by railroad with the 
bank and with the Southern Railway at Brierfield. The old 
stuck is still standing, but the railroad has been torn up. It i8 
said that iron smelted at the Bibb furnace was manufactlll'ed 
iuto cannon at Selma for use by the Confederate army during 
the Ci yil 'Val'. 

The old ore diggings are ill the southern part of sec. 22 Hlld 
the northern part of sec. 27, T. 24 N., R. 11 E. They 
ext.ended over an area of about 10 acrfS and reached a depth 
estimated at 60 feet. The ore occurs in red or orange-colored 
sand or sandy day, containing also many chert boulders and 
much smaller chert debris. The deposit is underlain by 
Ketona and Brierfield dolomites. At one point in the bottom 
of the ore pit is a projecting mass of dolomite, and not more 
than 200 feet dist~lllt on the same level is an exposure of vHrie­
gated crumpled clay that seems dearly of' Cretaceous age. 
Apparently in Cret.aceous time clay was deposited in t.he hol­
lows in the dolomite (.nd subsequently covered by sand and 
clay, probably derived for the most part from the adjacent 
ridges, which also furnished the intermixed chert debris. In 
this heterogeneous mass of material the ore was segregated. 
Ac('ol'lling to report, no ore occurs in the vmiegated clay at the 
bottom. 

The ore appears t.o be of the same types as in the Shelby 
bank, being in compact lumps nea.r t.he top and of platy and 
concretionary character below. So far flS could be judged from 
the ,valls of the old diggings, most of the ore occurs in tlH.: top 
20 fed. The lump ore is aggrcgated in more or less distiuet 
btnds in the face of the workings, the bands being probal)ly 
cross sections of lenticular aggreg'ilteR of ore. As usual with, 
om of this class, it occurs in irregular poeket.s, and excavation 
mi~ht continue for several days without encountering much 
ore. 

.A large area in t.his locality is covered with Cretaceous 01' 

lator deposits, apparently identical in character with that fit 

the Bibb furnace banks and presumably carrying worknblc 
ore, evidences of which may be seen here and t.here on the 
~mrfacc. There at'e report.s of ore in the region immediately 
Routlleust of the Bibb furnace in the area underlain by Copper 
Ridge dolomite, and some ore from this locality was supplied 
to the fUl'llllCe by individuals who hauled it in wagons. 

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

Anul,ll81;8 of 'i1'on ore from T. ,:'4N.. 

F~rdc o1kle (FI)~O,,) ____ _ ___________ 74.540 81.421 78.945 .i7.Mi9 

Silka (SiO,) _ 7. 442 1. 133 3. 043 :J4.423 

.863 2.3+ 

.~78 

l\fdallic iron (:Fe) ___________________ .... 1 52.19 51. 00 5.).27 40. 2~ 

Peter . 

Henry, Report, on the ,ulley regions of Alabama. pt.. 2, 11. 
Survey, 1El97. 

lIJetallie appearance aIJd witli irregular 
}fechanics bank. Colleeted by 'r .. J. 

Collected uy T. J. 

4. A c,()f1(·l'et.ioIJat·y lilllOlJite with the eavit.ip~ linod wit"h (1, filH'01l8 limo, 

West and northwest of the Bibb bank for 4 miles a number 
of ot.lwr ore-bearing areflS have long been known. They are 
descrihed by E. A. Smith,:lO and his account is republished by 
McCalley.31 One locality in the KW. t sec. 13, '1'. 24 N., 
R. 10 E., was visited by the writer. Ore,taken out of a 
number of test pits in Cretaceous material appeared to he of 
about the usual grade. Apparently there is much ore in this 

general region, but probably the deposits are not rich enough 
to compete with such deposits as those in the vVoodstock 
district and ill other localities in the t:5ttlte where browll ores 
are being mined. 

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

HEMATITE 

Ol'e deposits of Columbiana 1J[ountwin.-Hematite orc of 
possible yalue occurs in the 'Veisner rocks of Columbiana 
Mountain east of Columbiana, in association with the qua.rtz­
ite beds to which the ridge owes its exist.ence. Ore occurs at 
a number of points in both Columbiana Mountain and the 

on the northeast partly inclosed by its sides, but the only 
that. shows any promiRe of economic importance lies close 

above the quartzite given as 1\Tos.5 and B of the section on 
page 4 (middle column). The ore bed is known only north 
of the Mardi8 Ferry road. It has been thoroughly prospected 
for about 2 miles along its outcrop in secs. 7, 8, find 18, T. 21 
S., R. 1 E. The ore consists of lflyers in shale, as shown in 
the following section: 

,'J'ed'ion of Ol'e in pit on knoll 
NW·t8ec. 

in llieSE. i 

j\.nother pit, 50 feet farther north, showed about 8 feet of ore. 
At these pits the beds are vertical and strike N. 500 K OIl 
the crest of the ridge one-sixth of a mile southeast of Kelson 
station is fl pit at which the following section was measured: 

Inwe.l'l· 

Ft lll. 

12 8, 
7 
2 

11 

2 4 
3 6 

10 

At this pit the strike is K. 20° E. and the dip 30° E. A 
little more than a mile south'west of this pit., in the K'V. t 
BE. -} sec. 18, T. ~1 S., R. 1 K, the following measurement 
was obtained: 

Section of ore bed at pit in the NW. t SF . ..r S6rl. 18. 1'. R. 1 E. 

~~ R 
1 

2 G 
10 

The Rtrike here is 1\T. 100 E. and t.he dip 30~ E. On the 
Mardis Ferry road, east of Columbiana, according to Smith,~ 2 

this ore bed is made up of a number of thin byers of helllatite 
separated by shale, and the ore is somewhat quartzose, as 
shmvn in the following section: 

Ser;tion of ore bed on ~1fa1'di8 Ferry roarlIt miles east of ()ol111nlda1ta 

Ore __ ~ _________________ ._ 

Ft. In. 
2 
4 0 

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

The areal extent of any of the ore beds is not known, but as 
their outcrops die out, as shown by the disappearance of their 
float or debris, it is a reasonable assumption that the beds die 
out underground also. In other words, t.he ore beds are 
lenticular deposits, probably of sma,}l extent. 

The only facts bearing on the underground extent of the 
ores are reported by 'V. H. 'ValleeI', former superintendent of 

""Smith. p, S., op. dt., p. 1.4. 



the Shelby iron works, who says that in a prospect pit driven 
in for ahout 80 feet t.he ore laycrs passed into shale. Tilis 
might be cine either to the replaeelllent of shale by ore IWlll' 

the surfhce or to the accidental cireumstllllce that the pit was 
near the margin of a lens of ore that feathere(] out at the depth 
reached. It was not stated whether the ore layers thinned out 
or p~ssed into shale without thinning. 

:Microseopic examinations of thin sections of the ore show it 
to be composed of quartz grains, minute pebbles of the size of 
clover seed, fragments of feldspar, particles of a green mineral 
that may be chlorite, and probably other minerals, all cemented 
by red iro11 oxide. The sections examined do not show 
whether the iron oxide replaces other minerals originally pres­
ent or whether it was of sedimentary origin like the inclosing 
slates. These slates ilre eommonly calcareous, and the ore 
layerR may have bcen originally highly calcareous and the 
calcareous matter may have been later replaced by tho iron 
oxide. 

No recent analyses of t.he ores from Columbiana l\Jountain 
are at hand. It. is stated by Mr. 'Va,lker that analyses by the 
Shelby Iron Co. sho'\yed 42 t.o 43 per cent of metallic iron. 

A furnace test on a carload of this ore was made at t.he 
Shelby iron works. According to :JTr. 'Valker the ore was 
found to he very ref'raetory, it.s fusion requiring a yery high 
heat. 

The orc of the Weisner formation i:3 probably representative 
of the ores of the Talladega slate in the Talladega region. 
Other iron-bearing deposits, of no value so far aR known, are 
describe(l in the publications cited in footnotes 26 to 29. 

MARBLE 

About a~ miles a little south of east from Calera, in the 
N\V. t ~E. 1- sec. 8, T. 24 N., R. 14 Eo, on property belong­
ing to J. S. Evans, of' Calera, the Sawyer limestone member 
of t.he \Vaxahatchee slate eom,ists in part at least of marble. 
]3elow is a seetion showing the stratigraphic rdations; the 
t.hicknesseR are all approximate. 

Sel:ti()n 3t mites ea.\·t-.wmlhea.\·t oj' Cal'~l'a 

The dip in this locality is 20"~60Q E. The layers of the 
marble are :3 to 4 feet thick. They are cut by joints that 
divide them into bloc·ks of considenlhle Hize, and it seemH prob­
able that under good cover even larger blocks would bc found. 
The rock i~ very fine grained and takes a high polish. Parts 
of the layers are gray, and parts are variegated with dcep red 
and pale pink, the whole stratum being perhaps half gray and 
half variegated. The rock is traversed by many white calcite 
veins, which contribute t.o the beauty thnt t.he red and pink 
rock has when polished. 

There is another exposure of this marble about 11 miles 
northeast of the one just described, in the NE. 1- N\V. {- sec. 
4, T. 24 ~., It 14 E., on land owned by J. VV. "Miller. For 
data concerning the marble at thiH place, the writer is indebted 
to E. A. Smith, who says: "It shows a thickness of some 20 
feet or more of varying shades of' pink, chocolate, .and red 
colors alternating with white, sometimes in distinct bands, in 
some parts of rather uniform pink shade." 

The Shady limestone contains layers of fine-~rained rock 
that is a marble of good grade. A slightly yellowish mottled 
specimen took a fail' polish, and a yery uniformly bluish-gray 
specimen took a very high polish. The latter specimen con­
tains fine cracks along which oxidation has taken place, and if' 
that. feature is preyalent it would impair the value of' the rock 
as marble. The specimen was taken on the outcrop, ho,,,evPl', 
find the rock under coyer is probably less affected by this 
defect. The Shady limestone is thick bedded, and probably 
blocks of' satisfactory size could be quarried from it. The for­
mation crops out on valley fiats along Beeswa.x Creek within 
the mms of Columbiana Mountain neflr water level and dips 
about 30° E. 

LIMESTONE AND DOLOMITE 

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

Ketona dolomitc.-Tho Ketona is economically important as 
tlle source of most of the flux rock used in the Birmingham 
bb..Ht furnaces. It is remarkably pure in the area. lying (dong 
Shoal Creek between Montevallo and Maylene and extending 
northwflrd. Six samples, representing a thickness of' 200 feet, 
from t.he S'V. -t NE. tHee. 33, T. 21 8., R. 3 'V., about half a. 
mile a little south of east from Ryan station, were analyzed in 
t.he laboratory of the United States Geological Survey and ,"ere 
found to have the following ayerage composit.ion: 

e,a.\·t-SO'IJ,thea8t (If Ryan 

54,29;) 
43.82 

,64 

98.7-75 
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This dolomite underlies the low gronnd between the coal 
ml'ltSI1T('S on t.ht' west ana the (·hert ridge (Pine R.idge) east of 
l\laylenc. Ho\y lllueh of this mass i8. of the grade shown by 
the amdyse:3 is Unk1l0Wll; there is at lcast 200 feet of pure 
ro('k in the sec-don Eltudied. In the vicinity of Monteyallo 
there are other hands of dolomitc of the Retona. type discon­
nected by ftl.nIts. The outcrop of these bands is much nar­
rower beeause they are thinner and the dip is steeper. 

-,-Ye1JJal(l limestone.-The Kewaln limestone is extensively 
exploited in Cahaba Valley for hUl'llinp; lime. The Newala, 
Saginaw, Longview, and Varnolls qual'l'ies and lime works Hre 
in t.his area. The limest.one bas probably a thickness of 1,000 
feet and ext.ends the full length of Caha ba Valley in these 
quadrangles. The qwmtity of t.he rock is therefore pr~ctically 
inexhaustible. The beds dip eaHtward, generally 30° to 400, 
and crop out on the level valley fioor. This attitude neces­
sitateH open-pit quarrying, the hoisting of the rock, and con­
tinual pumping of water. Successful operations, therefore, 
demand a. rather expensive equipment. Except for layers and 
thicker beds of dolomite here and there, called sandstone by t.he 
quarrymen (see analyses 4 and 6), the limestone is very pure. 
These beds of dolomite are an obstacle to quarrying ,,,here 
pure limestone is needed for chemical uses. The dolomite can 
not he cheaply separated, and a face of rock free from it of 
Ruffi('ient height for economical quarrying seems hard if 110t 
illlpoHliible to find. In the following tables are given analyscs 
of tIle Kewala limestone and of lime made from it. The Key­
stone quarry is in the Bessemer (lUadrangle; the other qUHrries 
are in the ::Uonteyflllo quadrangle. 

A nalY8e.\· of Newala limestone 

Silica (Si(),,) O.rm 

All1luinu (AI.,O,) 

Newllla. Ala. ,j, Clo~c-g'ra.ined 

Averagt· Sltlllll\o. 

An(/lNse.~ of lime ,from New{flll lhntstone 

The samples for the general average analyst's ,vere taken by 
clipping from the face of the quarry pieces amountillg in 
weight to about 40 p.oundc; and representing from 200 to 300 
feet in thickness of rock. As shown by analysis 5 the best 
gJ'aJe of stone contains more than $)9 pel' cent of calcium 
carbonate. The gTanulrrr layers are highly magnesian. The 
most highly Ilwgnesian stone Hpproaches closely the composi­
tion of dolomite, as shown by analysis 0, but the high oontent 
of ealeiutll carbonate in the ayerage samples indicates only 
It small proportion of the high-magnesium rock. For a series 
of analyses representing so a thickness of rock along an 
outcrop of 10 miles or more, content of insoluble impurities 
is very low. 

Lime and ccment.-The N ewala limestone burns to lime of' 
high grade, as shown by the analyses in the table above, and 
lime burning is an important industry between Siluria and 
Calera. The Lenoir limestone is utilized for cement manu­
faetlll'e at the ccment mill at Leeds, Ala. Probably slHlle suit­
able for cement could be obt.ained from thc Floyd, Parkwood, 
and Pottsville formations. The shale used at Leeds is obtained 
from the lnoyd. The proximity to supplies of fuel is also 
fHvorahle for the manufacture of cement. 

CLAY AND SHALE 

Hesidual clay from the limestone and dolomite formations of 
the region occurs in places flS the subsoil and together with the 
topsoil affords material suitable for brick, as Hear Binning­
ham. Such material has been utilized at Ashby for refractory 
brick. At this place the material is derived from the Copper 
Ridge dolomite lind apparently consists largely of the disillte­
grated chert that occurs in t.he formation, ,,,hich has weathered 
down to a highly siliceous clay and includes a considerable 

proportion of chert fragments and boulderR. There may bc 
also an admixture of Cretaecons clay. Below is it section of 
the material that is used. 

Bedion of clay at ,,1I;h/JY clap pit 
FeBt 

2 
S-r. 

1 
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Residual clay of this ClaSR has not been utilized elsewhere in 
this area, and definite knowledge as t.o the occurrenee, extent, 
and depth of workable bodies has not been obtained. A stra­
tum of such material seems to eover R large part of the lime­
stone and dolomite areas of the Birmingbam district, however, 
and bodies of sufficient size for exploitation probahly could be 
found in these quadrangles, if t.he demand should warrant. it. 

The shales of the Pottsville formatioll, the Floyd shnle, and 
the 'Vaxahatchee, Brewer, and \Vash Creek slates are probably 
suitable for shn,}e brick and for tile, but they have not been 
thus utilized. 

ROOFING SLATE 

In the ",Vaxahatchee slate are beds possibly suitable for 
roofing slates. The slate in these beds is it true mica slate, the 
mica being very fine. It has fl. eleayage parallel with the 
bedding. Texturally it seems suitetl for roofing slates, but so 
far [IS explored the jointing appea.rs to be so close that blocks 
of the requisite size for splitting into slates can not be obtained. 
The close jointing can be seen in railroad cuts and in a test pit 
that has been opened about 1 mile south of Ocampo. (See 
pI. 4.) If roofing slates of Hatisfaetol'Y grade are present in 
this region in commercial quantities and under condit.ions for 
profitable quarrying they ,,'lill be found in the belt of 'Vnxa­
hatchee slate that extends from Shelby Sprinf','s southwestward 
by Ucampo to the south boundary of the area. 

ROAD METAL 

In this region abUlldnllt road metal ('an be obtained from 
limestone and ('hert. The Fort Pnyne ('hert is extcllsively 
utilized for this purpose in the vicinity of BirminglHlm and 
Bessemer. It is so minutely fhwtured and jointed in t.he beds 
that when blasted most of it hreakH down into fragments snit­
able for the road. It makes a very clean, smooth, compact, 
durable surface. DoubtlE'HS e(plHlly Huitable material could be 
obtained from the formfltion along the ridge below Harrlys and 
Siluria. rrhe chert from the Copper Hidge and Chepultepec 
dolomites, great quantities of which c[m be obtained on the 
surf~e along the outcrop of those format.ions, is harder t.han 
the Fort Payne and would be somewhat expensive to crush. 
It probably would make a very durable top dressing if crushed 
fine en.ough and mixed with fine limestone screenings or earthy 
material to act as a bond. Here and t.here bodies of rather 
small chcrt fragments mixed with earth a,nd clay, suitable for 
road metal without special preparation except the removal of 
the larger chunks, are present in the areas of the Copper Uidge 
and Chepultepec dolomites and the Longview and Newala 
limestones. 

A probably rather small source of most excellent material is 
the residual earth full of fine quartz fragments from thin veins, 
which in places overlies the Floyd shale and the 'Vaxahatchee, 
Brewer, and 'V ash Creek slates. Short pieces of nat.urall'oad 
on such areas, which were as hard and smooth as a metaled 
roadway, were noted by the writer. An example is the half­
mile stretch of road running north to '\Vaxahatchee Creek in 
the E. t sec. 20, T. 23- S., R. 1 'V., 3 miles west of Colum­
biana j and another is a short piece on the AIontgomery road 
3 miles south of Shelby, west of Mill Creek, neal' the boundary 
between secs. 20 and 21, T. 24 N., R. 15 E., half a mile north 
of Waxahatchee Cree~. Accumulations of such material that 
would afford a large supply for local. use can doubtlesH he 
found throughout the areas of Floyd shale and Waxahatchee, 
Brewer, and Wnsh Creek slates in these quadrangles. 

SOILS 

These quadrangles have a variety of' soils. The Hhales and 
sandstones of the coal meosurcs yield a soil ranging from a 
sandy to a clay loam, depending on whether sandstone 01' shale 
predominat,es in the underlying rocks, from t.he disintegration 
of which the soil is derived. These types of soil are blended 
and modified by admixture with eaeh other as a result of' the 
creep of t.he soil down t.he slopes. The soils are 8 to 10 inches 
thick and are underlain by about 3 feet of sandy cla.y subsoil. 
The soils and the subsoil contain a considerable percentage of 
fragments of rock, but as a rule the fragments are fine and 
are no obstacle t.o cultivation. The soils are moderat.ely fertile. 

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



are an impedimont to cultivation, but on the lower grounds 
the chert fragmentR, though plentiful, are finer fmel less troll ble­
SOllH~. The areas of' Conasauga lime"tone Jmyo u. reddh;h, 
yellowish, or black cluy loam of good fertilit.y. The same 
statements apply to the Ne,Yala and Lenoir limestone areas of 
Cahaba Valley. 

The areas of Floyd shale and 'Vaxahatchee, Brewer, and 
'Vash Creek slates are likely to have a day soil, not thick 
except in place", and of fairly good quality, especially over 
the more calcareous partR of the slates. This soil produces 
good crops of COl'll, cotton, and vegetables, and with intelligent 
t.reatment shonld hold its produetivity well. The small species 
of LeBpedeza (Japan dover) and native grasses thrive fairly 
well on this soil, and large areas that are no,y waste lauds 
could profitably be utilized for stock raising. 

The alluvium along the streams nnd in the coveR is tJIC best. 
soil of the quadrangles, bllt it is of small extent. 

WATER RESOURCES 

Sarf(we waler.-The flverage allllnal precipitation in these 
quadrangles ranges from 48 inches in the sonthern part. to 50 
inches in the northern part. This precipitfltion is usually so 
uniformly distributed throughout the year that the surface 
waLeI' supply is ample for all needs, including potable water, 
water for stock, and ,yater for industrial eBtablishments requir~ 
ing large quantities, as for making steam, washing coal, or 
smelting. 

G1'ound 'water.-There are many springs in the limestone 
belts, find one, Bay Spring, 4 miles south of Shelby, has a flow 
Bufficient to run a sawmill. This spring is probably the outlet 
of an underground stream. At Shelby Springs fire a number 
of sulphur and chalyheate springs ,,,hose waters are snppos(Cd 
to have medicinal value, but no analyses of them are available. 
These are neHI' the fault separating the Floyd shale and the 
'Vaxahatchee, Brewer, and \Vash Creek slates. In genernl, 
however, outRide the limestone areas springs are neither many 
nor large. 'Vhere good surface water is not availahle sufficient 
supplies of water can be had by sinking wells to a depth of 50 
feet nt most places in the PottsyjIle and the'Vaxahatchee, 
Brc\ver, and "Tash Creek areas and not rnOl'e than 100 feet in 
the areas of Cretaceous sand or gravel. The nlllge in quality 
aw] composition of this ,vater is shown in the accompanying 
table of analyses. The waier from the limestone arellS is hard, 
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al'\ shown hy samples 42 to 44. The water from the Cretaceolls, 
beill,2; from Ru,nd and gravel, is rcnmrkHbly free from lime and 
eonf.lelJu(~ntly ,of very low hardness. 

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

IVrder pmtJ6T.-No regular gaging stations have been main­
t.ained on streams in the :\fontevallo and Columbiana quad~ 
rangles, and no miscellaJIeous discharge measurements have 
been made. 

Cahaba River and the larger creeks are capable of develop­
ing considerable pO\'\'er for gristmills, sawmills, small electric 
plants, and other industrial works. Cahaba River neal' Bloc­
tall, s('veral miles west of this region, is capable of developing, 

with a 34-foot dam and an 80 per cent turbine, 500 net horse­
pmver n,t ordina.ry low \vaLer. III these quadrangles the flow 
of' the Cahaba is smaller, but the potential power is still con~ 
siderable. Coosa River is the largest stream traversing any 
part of the quadrangles, and its po\'\'er is developed by the 
Alabama Power Co. with a dam and power plant ahout 12 
miles south of the Columbianu, quadrangle, the slaek water 
exteuding into the quadrangle. 

'Vi thin these quadrangles minor power could be utilized on 
Shoal, }Iahan, Buxnllatchee, 'Vaxahatchee, and other creeks 
and on Cahaba and Little Caha.ba Ri\'ers. On Mahan Creek 
neal' Brierfield 35 horsepower has been developed a.t one mill 
and 40 horsepower at another. The flow from Ba.y Spring, 
about 3~ miles south of Shelby, on the fault line hetween the 
~ ewala limestone and the Waxahatchee, Brewer, and 'V ash 
Creek slates, is sufficient to supply po, .... er for a gristmill and 
sawmill near the mouth of l\Iill Creek. 

August, 1924. 

Approximate analy,~e8 ofwatej's o/tlie Montevallo and Culumliiana qnadrangles, Ala. 

[In parl" permillioll It. S, H()']ges. ~hem!~t. Alab'tma Geologir.aISurvey. an"ly<tl 

Date of 
cnllentlon 

~fay 27. 1912 CretacOO\l~ 

May 2'7, 1912 

1<fay2fl,1912 

}lay28,1912 WaxahMchee, 
Brewer, or 
"Wash Cl'(-l(\k. 

}1ay 21:1, 19121 FOl't Payne 
chert. 

}Iu.y28.1912 Kewala liIll!' 
~tone. 

May 28, 1912 

rtfay28,1912 

it I !ILl i II ] 
34 • 21 I' 1 1 11 Trace. 
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I 
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2 13.5 
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11 eG lOfl.5 
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Ordo1Jil:ian and Cambrian!ormations of central Alabama, sho1JJing different usages and. equivalents 

1---1 Alabama 
----- ---~----

I System Bessemer~Vandiver folio Birmingham folio 

I ::l~s Montevallo-Columbiana 
folio I

--~----c ------1 Alabama 
Geological 
Survey 
reports 

Central basin 

Tennessee (U. S. Geological Survey reports) 

Valley and Ridge province 
New York (New York State 

Western areas I~~~ ___ Ea_'t_"_n_ar:~~~~~_ Survey reports) 

_ _ Knoxville folio Morristown folio 

--i--------I-,-~~-------

I [Represented] 

Cahaba Vallay i Bhmingham Vallay Bhmlngham Vallay Cahaba Vallay 

1----1

1 

B".IT"ntnn I~---
represented. [Represented.] 

Represented. [Represented.J 

I rAbsent.] I Absent Absent. 

I 
Represented. [Represented.] 

----------------, 1--1 ~ :----~ 
Little Oak limestone. I -8 

j s 1---- '~ 
'felli<'osamistonenotrepre· Not represented. ~ p... 

I, sented ;l-
I~~~~~~I :a"',: Not represented. ~ [Ne~.]represent-

I Little Oak limestoDe. 

I Ab~ent Absent e 
I Athens ~_~~I A,h,n"bal, 0 J 

I AI"'~ I Ab"n' 

---I 

I:,no;, lim,,'m: 
Lenoir limestone. 

1 

Absent. Absent. 

Mosheim limestone. 

Stones River 
group repre 
sentetl. 

Attalla chert 
conglomerate 
melnberat 
base. 

ilStones River 
group repre-

I A ~:~n:~~m-
glomerate 
melllberat 

I base. 

I 
Mosheim limestone. 

I-~~~~~~- ! 

1_:_:_:,_::_:_::,_:i._I:_:~_::_na_'~_I:::::_i~_,:_":_:~_'-_I_A_b,_'n_'_, ~~_I_[A_b_",_nt_,]~~_ 
Longview limestone. Longview illnestone. Absent. i _[A_b_,,_ot_,]~~ __ 

i Chepultepec dolomite Chepultepec dolo­
mite. Absent. 

[Absellt except 
in j\[urphl'ees 
Valley.J 

I 

§ 

] 

I 
~ 

J 
0 

[Chepultepec 
dolomite pres­
ent,] 

I Copper Ridge Ilolomite. Cr:ER:~ Ridge dolo- C~~ft:~ Ridge dolo I ~ [CXt~~~I~i~~)~~S_!] [cgE~rlf~~~~s ~ 

I-B-ib-b-d-Ol-m-ni-t'--~~~-I-Bibb dOlomit',- 1 Ab"n' It IA:>en-t,-] ~-! ! I~:~]--- j I 

1 K,'ona dolom;t" _~J K'tDn'dOlom: __ J
1 

K,ton. dOIO:it., __ ' ~ , K:,~::~ab~;lomit' ~ 'I K~~t::~;;:he~ I I 

I Bd"ft,ld dolomit' I Hd"fi':OIOmit', Ab"nt_ __I :h<a:__ [Ab~ent 1 I 

• -a ~---- --~--I -- 1--
~E I I I I I Ouosa (Flat-~§ C~tl~~:Uga ( Coosa) IUlle I Absent Cl~~:~~~;tCoosa") Cl~:~:~~~~~:' Coosa") [Ahsent.] :;al~~) 

~i : Rom, ;:':t"all~f:l-=m' ('Monte,"lIo,,~i Hod"n n=--II~~o=on~-=-e~~--I-R-O-ll-W-l'-'M-o-nt-"-'-1I0-.)·';~;'i~~-;: 
o mation formation, posed. posed J formation. shales and 

~----I I sandstones . 

. ~ Absent (?); IlIay be repro- --'I [Ab'''n',] .a sented in Rome forma· ~" 
~ tioll. 

:§~ I-~~~~~~-I Aldrich 

: Shady limestone I limestone. 

o ~--.. ---- - [No lower rocks cropping out or exposed.] 

j 
I W,;'"'' qn"'t,It" 

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

1------
I 

Weisner 
sandstone I and shale. 

Trenton fully r('pre­
sented. 

[Not represented.] 

Carters limestone. 

~~---~--

[Not represented.] 

I Lahannn lim. 
stone. 

i Ridley limestone. 

! Pierce limestone. 

~ ---~--

! Murfreesboro 
limestone. Bot. 
tom not ex-
posed. 

[Sevier shale northwest 
of Clinch MOllut,ain= 
}[al'tiDsburg shale. 
Lower part='£renton.l 

i-~~~-- [Absent.] 

[Represent,ed?] 

[Represent.ed·l 

~ 
i 
:S 
~ • [Probably not 

~ represented·1 

E 
0 

I [Stones River 

represented.] 
I limestone 

! 

Knox dolomite. 

I~~--

[ALsent.] 

Chickamauga lime­
stone. 

Knox dolomite. 

[Represented'il 

-------? 

Knox dolomite. 

I-~~~~~I _____________ L 

[Absent.] lAb~ent.] 

Trenton lime6tono. 

group 

Chazy 
group. 

I 
Ar:I~~::fo~~. 
'VatertowIl 

limestone. 

I~~-

I Leray limestOIle. 
Lowville lime­

stone 

PaIllelialim9 
stone. 

Crown Point, 
limestone. 

Day Point lime 
stone. 

I Beekmantown lim"ton, 

I 

Chert bed at top of Little 
Falls dolomite. 

Hoyt limestone. 
'fheresa dolomite. 

I 
Potsdam sandstone . 

~~~~~~ -MN-Oa-:'iyO-bV,-llll,,-k-Y"m'-~-~tl-ao'n-"-, -N-OI-i'-h-u'-kY-,-h-'I-' ~~I_. --,---- -~--~~ 
1 

. . Ii "" " Maryville limestone. 

Cona~auga shale. 

I 

Rome formation. 

1 

1 N,,' axpo"d_ 

I 

Rogersville shale Rogersville shale. 

Rutledge lirn<,st.one. 

Roml'! formation. 

Beaver limestone . 
Apison shale. 

[Not represented.) 

Rutledge limestone. 

Rome formatiou. 

I-~~~~~ [Not exposed.] 

Hesse sandstone [oJ.: I 
quartzite]. : 

Murray shale. 
Nebo saDd~tone. 
Nichols shale. 
Cochran conglom-

erat.e. 

Lower Cambrian slates. 
quartzites, and Jjme~tolles 
with Poughquag quartz 
ite at ba,se. 
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GENERALIZED COLUMNAR SECTION OF THE SEDIMENTARY ROCKS OF THE MONTEVALLO AND COLUMBIANA QUADRANGLES 

Shale and sandstone, predomInantly gray, much like the ~ottsvm(j fprmatlon but without coal. Ca"ies a sparse Mississippian 
fauna in the lower part and a sparse fauna of Penllsylvaman aspect III the upper part. GeneraJly unfoss!lIfel'ous. 

Thick-bedded bluish-gray finely crystallille dolomite, 
_athered surface.; of cavernous layers 

Thick-bedded bluish-gray finely crystalline dolOlnlte, highly siliceous, "ith silica incrustations or network of silica ridges on 
weathered ""riaue" of ca"ernol1S layers 
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Weiijnerforrnation. 

Brewer phyllite 

Crystailine ""hillts, gneh18es, 
and granite. 

COLUMNAR SECTION-Continued 

SCALE,l INCH-l,OOO FEET 

Hematlteore 

Hematite ore (good grade). 

Sawyer limestone membel' (50-200 
teet). 

Sandstone (50-100 feet). 

Limestone (lO-20fe~t). 

Sandatone(lOO±feet). 

Tbi<lk-bedded lIgh~gl'ay to white coarse-gr&lned IImeJ!tone. Makes valley. 

Clay and siliceous slate or sericitic schJ~t with finely congloDltlr&tie qua.rt.!te lentils 8 to 195 teet thick. Hematite lenses. Makes 
the high r\dge8 of the Columbiana Monnt&in region. 



DEPARTMENT OF THE INT ERIOR 
u. S. GEOLOGICAL SURVEY 

PLATE 1. - C005A RIVER IN THE SOUTHEAST CORNER OF THE COLU M BIANA 
· QUADRANGLE 

Lookin£ south from the Narrows. Shows up land surface Or old penep lain w ith intrenched 

river val ley. 

PLA,TE 4 .- P ROSPECT FO R ROO FING SLATE IN Wi\XAHATCHEE SLATE 

Three·/ourthsof a m ile south of Ocampo. Lookini nOfth. 

PL;\.TE 7 .- CAV ERNOU S SI LI CA F RO M 8 1BB DOLOM ITE 

Characte ristic weather i ng" p roduct trom the Brierfie ld and 
Bibb dolom ites 

PLATE lO.- CARBONIFEROUS AND ORDOVICIAN ROCKS I N CUT ON SOUTHERN 
RA ILWAY HALF A MILE EAST OF CALERA 

T he Athens shale (Ordoviciiln) is ove rl a in by the Frog Mounta in sandstOn<! (Devo nian) , of inches 
thick ; clay that may be of Devonian age in the midd le; and Fort Payne cher t (M iss is· 
sippia n) at the ri a:ht. T here is a great stratigraphic break between the FrO£ Mountain sand· 
stone and Athe ns sha le. l oo king northeast . 

PL .... TE 13.- TYPICAL COAL MINE IN THE CAHABA COAL FIELD 

Coleanor mine , about 2 miles west of the Monte.allo quadrangle. Loo ki na: west. 

PLA.TE 2.- YIEW LOOKING NO RTHWEST ACROSS SHELBY VALLEY 

Valley eroded main ly on t he Newala limesto ne . Columbiana Mounta in in the d istance. 

PL .... TE 5 .- CRUMPLED WASH CREEK SLATE 8 MILES SOUTH OF SHELBY 

PLA.TE 8.- NEWALA LIMESTONE IN BOWDEN'S QUARRY 

Abou t half a mile south of Newala . -in th e northeas tern part of the Monteva ll o qu adrangle. 
Lookina:east . 

PLA.TE 11 .- SHELBY IRON ORE DIGGINGS 

At top there is 15 fee t of red loam carrying best q ual ity of lu mp o re, underlain by li£ht· 
colo red. sand a nd quartz g ravel, possib ly of Cretaceous a£e. 

PLA.TE 14.- RESIDUAL PINNACLE OF CONTORTED NEWALA LI M ESTONE EXPOSED 
IN ORE BANK AT SHELBY 

ALABAMA 
MONTE VALLO AND COLUMBIANA QUADRANGLES 

PL.t.TE 3 .- ROUNDED HILLS CHARACTERISTIC OF AREAS UNDERLAIN BY WAXA­
HATCHEE SLATE 

About 2 milesjouth o/ Shelby. lookin£ east. 

PLA.TE 6.-BRIERF IELD DOLOMITE INCRUSTED WITH CHARACTERISTIC 
FRETWORK OF RESIDUAL SILICA 

Si,mile Creek. a bout 1 mile northwest 01 the southwest corne r of the Mo nteval lo 
quadrang le. 

PL .... TE 9. - FROG MOUNTAIN SANDSTONE (DEVONIAN) LYING ON FOSSILIFEROUS 
CLAY WHICH IS DECO MPOSED LITTLE OAK LIMESTONE (ORDOVICIAN) 

Cut on railroad I mile northwest of Mosteller. in the easte rn part of the Columbiana qu ad · 
rang le . 8etweon the c lay a nd sandstone is a stratig raphic gap rep resenting the upper 
part of the Ordo.ic ian sys te m. the e nti re Silurian sys te m. and th e lower pa rt 01 the 
Devonian system 

PLA.TE 12.- CONASAUGA LIMESTONE OVERTHRUST ON A COAL BED IN THE 
• POTTSVILLE FORMATION 

Shoal Creek, 1.5 miles southwest of Ald.ich , in t ~e Ca haba coal fi e ld . 

PL .... TE 15.- IRON ORE DIGGINGS AT SHELBY 

Ore is in pockets in decayed rock . wh ic h is re po rted to extend nearly 100 leet below the bo ttom 
01 the pit. The clay see ms to l ill a n ancien t sink ho le . 



PUBLISHED GEOLOGIC FOLIOS 
Ne." Name of folio. 

1 Living,ton 
2 RinUold 
5 Placerville.. 
4 Kingston 
6 Sacramento 
6 Chattanoo~ ••.• 
7 Pikes Peak .. 
S Sewanee 
9 Anthracite-Crested Butte . 

10 Harpers Ferry .. 
11 Jackson. 
12 Estillville •..•. 
15 Fredericktbura' •. 
14 Staunton 
15 Lassen Peak • • . 
16 Knoxville •.. 
17 Marysville 
18 Smartsvil1~ • 
19 Stevenson 
20 Cleveland •. 
21 Pikeville 
22 McMinnville 
215 Nomini 
24 Three Forks •• 
25 Loudon •••..•.. 
26 Pocahontu • 
27 Morristown. 
2B Piedmont .• 
29 Nevada City Special .. 
150 Yellowstone National Park 
U Pyramid Peak ••••. 
152 Franklin 
1515 Briceville •.••.. 
154 Buckhannon •. 
156 Gadsden •.. 
156 Pueblo 
i57 Downieville •. 
liS Butte Special 
59 Truckee 
40 Wartbura' .•.• 
41 Sonora ..••..... 
42 Nuece, 
41i Bidwell Bar 
44 Tazewell 
45 Boise 
46 Richmond •.. , 
47 London ••. 
48 Tenmile District Special. 
49 Roseburg .. 
50 Holyoke 
51 Bia'Treos ... 
52 Absaroka. 
55 Standingstone •. 
54 Tacoma •. 
55 Fort Benton 
56 Little Belt Mountains 
67 Telluride •• 
68 Elmoro •• 
59 Bristol 
60 LiI. Plata 
61 Monterey .• 
62 Menominee Special 
631 Mother Lode Distriot 
64 Uvalde 
65 Tintic Special .. 
Ei6 Colfax 
67 Danville 
68 Walsenburg 
69 Huntington. 
70 Washington. 
71 Spanish Peaks .. 
72 Charleston .•. 
715 Coos Bay. 
'l4 Coalgate 
75 Maynardville. 
76 Austin 
77 Rale~h. 

78 Rome. 
79 Atoka. 
80 Norfolk •. 
81 Chioai'o. 
82 Masontown-Uniontown 
815 New York City. 
84 Ditney 
85 Oelrichs. 
86 Ellensburg 
87 Camp Clarke .. 
88 Scotts Bluff 
89 Port Orford 
90 era.nberry •. 
91 Hartville •• 
92 Gaines 
915 Elkland-Tioi'a 
94 Brownsville-Connellaville .• 
95 Columbia .. 
96 Olivet... . .....• 
97 Parker 
98 n,homingo . 
99 Mitchell. 

I 0 0 Alexandria.. 
101 San Luis ••••••. 
102 Indiana. 
1015 Nampa •. 
104 Silver City 
106 Patoka 
106 Mount Stuart 
107 Newcutle •• 
108 Edgemont 
109 Cottonwood Fa.lIs .. 
110 Latrobe. 
111 Globe •••••.•. 
112 Bisbee ••.. 
1115 Huron ..•. 

State. 

Montana 
Georgia~ Tennessee ••. 
California •. 
Tennessee 
California .• 
Tennessee .. 
Colorado .. 
Tennessee .•. 
Colorado 
Va.-Md.·W. Va •.•...• 
California.. 
Ky.-Va.-Tenn 
Virginia-Maryland. 
Virginia-West Virginia. 
California. 
Tenneuee-North r::arolina 
California •. 
California •. 
Ala.-Ga.-Tenn . 
Tennessee .• 
Tennessee 
Tennessee 
Maryland-Virginia. 
Montana 
Tennessee 
Virginia-West Virginia ••.• 
Tennessee .........• 
West Virginia-Maryland •.• 
California: •• 
Wyoming ..••• 
California ....•..... 
West Virginia-Virginia •••. 
Tennessee .•••.•• 
West Virginia •. 
Alabama. 
Colorado .••.••.••• 
Californi<l .. 
Montana 
California. 
Tennessee 
California ••. 
Tuas . 
California. •...•. 
Virginia-West Virginia 
Idaho .•. 
Kentu~ky .•. 
Kentu~ky .. 
Colorado •. 
Oregon. 
Massa~husetts-Conneoticut . 
California, . 
Wyoming . 
Tennessee 
Washington. 
Montana .• 
Montana .• 
Colorado 
Colorado 
Virginia-Tennessee 
Colorado. 
Virginia-West Virginia •. 
Michigan 
California. 
Texas. 
Utah .. 
California. 
Illinois-Indiana. 
Colorado 
West Virginia-OhiO •.. 
D. C.-Va.-Md 
Colorado 
West Virginia •. ' 
Oregon .•. 
Oklahoma (Ind. T.) . 
Tennessee 
Texas 
West Virginia ..• 
Georgia-Alabama 
Oklahoma (Ind. T.) •.••. 
Viriinia-North Carolina .•• 
Ulinois·lndiana . 
Pennsylvania .... 
New York·New Jersey •• 
Indiana •• 
South Dakota-Nebraska 
Washington. 
Nebra.ska .• 
Nebraska. 
Oreion 
North Carolina-Tennessee 
Wyomina' ......•.... 
Pennsylvania-New York •• 
Pennsylvania. 
Pennsylvania •. 
Tennellee 
South Dakota . . . 
South Dakota 
Oklahoma (Ind. T.) •. 
South Dakota .•. 
South Dakota 
California .•.••••.••• 
Pennsylvania •.•. 
Idaho-Oregon ...••..• 
Idaho •. 
Indiana-Illinois •••••••• 
Washington •....•. , •. 
Wyoming-South Dakota •.• 
South Dakota-Nebraska •• 
Kansn ..•.••.••••• 
Pennsylvania ••.•. 
Arizona .•••••••••• 
Arizona. ..•..••••••• 
South Dakota .• . • • • . • 

Priee.~ 

Cenls. 
Out of stock. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
25 
25 

Out or ltock. 
25 
'5 

Out of stock. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

~--'-----.--- ,- ._-"._._- --.------~--

.. Order by number. 
b Payment must be m&de by money order or in cash. 

No." Name of folio. 

114 DeSmet 
115 Kittanning.. 
116 Asheville. 
117 Canelton-F'arzo ••••••• 
118 Greeneville •. 
119 Fayetteville 
120 Silverton ..••.•..•. 
121 WaynHburg 
122 Tahlequah 
123 Elders Ridge ••••••••• 
124 Mount Mitohell . • • . . • . . 
125 Rural Valley. 
126 Bradshaw Mountain, •••• 
127 Sundanoe ••.• 
12B Aladdin .. , ........ . 
129 Clifton 
130 Rico... . •• 
III 1 Needle Mountains .••••• 
U2 Mus~ope ••..•.•••.• 
1315 Ebensburg •...•.••.. 
134 Beaver •.•.•••••••• 
IllS Nepesta .••.••.•.•.• 
136 St, Mary •.••..•...•. 
li17 Dover •••.••.•••.•• 
1158 Reddina- •••••..••••• 
139 Snoqualmie. 
140 Milwaukee Special 
141 Bald Mounta.in.Dayton 
142 Cloud Peak-Fort MoKinney. 
1415 Nantahala.......... 
144 Amity 
145 Lancaster-MiDeral Paint 
146 Rogersville .•.••••.•• 
147: Pisgah 
148 Joplin Distri~t (reprint) 
149 Penobsoot Bay ..•..••• 
150 Devils Tower. 
151 Roan Mountain ••.••••• 
1 5~ Patuxent ••.•.•.•••• 
lfili Ouray •.•••.•...••. 
154 W'mslow 
158 Ann Arbor. 
156 Elk Point . 
1,87 Passaic .•.•. 
158 Rockland ........•.. 
159 Independence 
160 Accident-Grantsville 
161 Franklin Furnace 
162 Philadelphia 
16li Santa Cruz ... 
164 Belle Fourche 

~ 165 Aberdeen-Redfield .. 
166 EIPaso. 
167 Trenton ..•.• 
168 Jamestown-Tower .••••• 
169 Watkins GJen-Catatonk ••• 
170 Mercersburg-Chambereburg 
171 Engineer Mountain. , 
172 Warren, •.•• 
115 Laramie-Sherman. 
174 Johnstown 
175 Birmingham .•.•.. 
176 Sewickley 
1 'l'l Burgettstown-Carnegie. 
178 Foxburg-Clarion. 
179 Pawpaw-Hancock. 
180 Claysville . 

c181 Bismar~k . 
182 Choptank •••. 
185 UlIJlo-Bumet 
184 Kenova ...... . 

0185 Murphysboro-Herrin 
186 Apishapa ..•. 
187 Ellijt'.y 

If 188 Tallula-Sprin2'field. 
189 Barnesboro-Patton 
190 Nil!.£'ara •• 
191 Raritan, •.• ,. I • 

192 Eastport 
191 San Francisco ••••. 
194 Van Horn ...•.•.•. 
195 Belleville-Breese ••. 
196 Phillipsburg 

"197 Columbus •...•. 
198 Castle Rock 
199 Silver City •.•. 
200 Galena-Elizabeth 
201 Minneapolis-St. Paul 
202 Eureka Springs-Harrison .. 
205 Colorado Springa. 
204 Tolchester 

4205 Detroit 
206 Leavenworth-Smithville .•• 
207 Demina- ..••••••.•.• 
208 Colchester-Macomb. 
209 Newell .•..••••.••• 
210 Herman-Morris,' •.•••• 
211 Elkton-Wilmington .• · .•• , 
212 Syracuse-Lakin 
2115 New Athenl-Okawville •.•• 
214 Raton-Brilliant-Koehler ••• 
216 Hot Springs 
216 Carlyle-Centralia 
211 Ray •.•• , ••••••.•• 
218 Riddle 
219 Central Black Hills • • • • • • 
220 Gillespie-Mount Olive ••••• 
221 Be.,emer-Vandiver 
222 Gdney-Kings Mountain 
223 Coatesville-West Chest.r •• 
224 Somers.t-Windber 
225 Fa.irfl.eld~ettysburg 

226 Monteva.lIo-Columbiana. ••• 

State. 

South Daltota ........ 
Pennsylvania ..••••••• 
North Carolina-Tennessee 
North Dakota-MinneliOta •• 
Tennessee-North Carolina 
Arkansas-Missouri .••.• 
Colorado ••••.•..•.• 
Pennsylvania . 
Oklahoma (Ind. T.) 
Penn.ylvania .•••••••• 
North Carolina.-Tenneslee 
Pennsylvania •..•..••• 
Arizona ..•••••• ' .••• 
WyomiIw-South Dakota ••. 
Wyo._S. Dak.-Mont ••••. 
Arizona ••••.• , 
Colorado •.• 
Colorado •••••.•.••• 
Oklahoma (Ind. T.) 
Pennsylvania ..••.•.•. 
Pennsylvania ••••.•••• 
Colorado .......... . 
MaryhUld-Virginia •••••. 
Del.-Md.-N.J .•••••.• 
California .......... . 
Washington •••••••••• 
Wisoonsin. 
WyominQ' ...••.•. 
WyomiDg .••..••.... 
North Carolina-Tenne ..... 
Pennsylvania. • . • . • . • • 
Wisoonlin-Iowa-Illinoia ••• 
Pennsylva.nia. ..•. , " •.• 
N. Caronna-So C&rolina •.. 
Mlssouri-Kansali ••••••• 
Maine •.•...•...••• 
Wyoming .••.•••..•• 
Tenneuee-North Carolina • 
Md.-D.C •.••••••••• 
Colorado .......... . 
Ark.-Okla. (Ind. T.) •.••• 
Miob~an ......... .. 
S. Dale.-Nebr •• Iowa •..•• 
New Jersey-New York ..• 
Maine •. 
Kansas ...•••.•.••• 
Md.-Pa.~W. Va ••••.• , 
New Jersey •••••••.• 
Pa.-N. J.-Del •••...••• 
California ••.••••.•.• 
South Dakota • . • • . 
South Dakota 
Texas ....•...•.•.• 
New Jereey-Pennaylvania .• 
North Dakota •••••.•• 
New York .•.•.••••• 
Pennsylvania •••••.••• 
Colorado 
Pennsylva~i~~Ne~ 'y'o;k' : : 
Wyoming .••.•••.•.• 
Penn,ylvania •. 
Alabama ........ .. 
Pennsylvania .•...•.. 
Pennsylvania. 
Pennsylvania. 
Md.-W, Va.-Pa '" •. 
Pennsylvania •••. 
North Dakota 
Maryland .•••. 
Texas .•...•. 
Ky.-W. Va.-Ohio. 
Illinois 
Colorado 
Ga.-N. C.-Term .••. 
Illinois 
Pennlylvania ...•.••.. 
New York ...••••••• 
New Jersey 
Maine •. 
California ....•••••.• 
Texas ..•.•.•.••..• 
Illinois .......... .. 
Montana ••••. 
Ohio. , . 
Colorado 
New Mexico ... 
Illinois-Iowa •. 
Minnesota 
Arkansas-Missouri 
Colorado 
Maryland. 
Micbiian ......... .. 
Missouri-Kanaas •••.••• 
N.w Mexioo 
Illinois .•. 
South Dakota. .• 
Minnesota ••.••••••• 
Md.-Del.-N. J.-Pa •.•••• 
Kansal ••. 
Illinois .••••••.•..••• 
New Mu:ioo-Colorado 
Arkansal ..•••••••.•• 
Illinois .••. , .•..•••• 
Arizona ••••• 
OrSion ••••••••.... 
South Dakota 
Illinol. , ••••••••••••• 
Alabama .•••••.••••• 
N. Carolina-So Carolina ••• 
P.nnlylvania-Delaware ••• 
Penn,ylvania. •••••.•••• 
PennlyI-ra.nia •.•••••••• 
Alabama ••••.• 

o Octavo edition only of these foliol is in .tock . 
aThelie folios are also published in octavo form at 50 cenu each. 

Priee.b 

Cents. 
26 

Outof.tock. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
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do. 
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do. 5. 

Outot.took. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
5. 

Outofsto~1e. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
5. 

Outot .toole. 
do. 

:~ I Outofatook. 
do. 
26 
26 

Outof.took. 
do. 
25 

Out of stocle. 
do. 
26 

Outof.tock, 
6. 

Outot.took. 
do. 
do. 
do. 
do. 
do. 
.5 
•• 

Outof.took. 
do. 

•• •• 2. 
Out ot ltoCk. 

do. 

'5 
Outof.took. 

do. 

•• Out of stock. 
do. 
do. .. 
5. 
5. 
5. 
•• •• 5. 

Circulars sbowing the location of the area covered by any of the above folios, ai- well as information ~oncerni!1i' topographic maps and other publications of the GeoloQioal Survey, may 
be had on application to the Director, GeologiGal Survey, Washini\;on. D. C. 




