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GEOLOGIC ATLAS OF THE UNITED STATES. 

UNIT::> 0 1~ SUU\'10 " ANll OF F GHLJC.t\"1'10>'\'. 

The Geological Survey is making a topograph ic and a !(eo
logic atlns of the United S tales. The topogn•plt it atlas will 
con•ist of maps called atlas slwols, and the geologic athos wi ll 
consist of JXH"lS c;ollcd Julies. Each folio includes topognophic 
and geologic maps of a certain four-sided area, called a quad
•·angle, or of more t itan one such area, ancl >1 text describing its 
topog1"ilphic and geologic featu res. A quadrangle is limited by 
pa•·a lle ls and meridians, not by political boun dary lines, such 
as those of StatBS, counties, and townships. .&lch quad rAngle 
is named fo·om a town or n natuJ"ill feature within it, and at 
the sides >lnd comers of each nulp are po·inted the names of 
adjacent quadrangles. 

SGALJ<;S OF 'l'Tm MAPS. 

On a "'"P drawn to the scale of 1 inch to the mile a linear 
mile on the g roun d would be o·epresented by a linear inch on 
the nwp, and each square mile of the ground would be repre
sented by a square inch of t he map. The sca le may be expressed 
11 iso by a fmction, of which the numerator rept·esents a unit of 
linear measu•·e on t he map and I he denominator the <'Ol"l"e
sponding number of like un its on the g round. Thus, !IS th~re 
at·e 63,3GO inches in a mile, the sca le 1 inch to the mi le is 
exp1·essed by the fmet ion "'-~' ot· the ratio 1: 6:~,360. 

The tlu·ee scales most coon mon ly used on the standal"<l 
nwps of the Geological l:;u rvey arc 1: 31,USO, l: 62,.:mo, and 
1:125,000, 1 incb on the map corresponding approxir11ately 
to OM-hnlf mile, 1 mile, and 2 miles on the ground. On the 
scnle of 1 ::31 ,6SO a square incb of map surl>o<·e represents 
al>ont one-fourth of a sq uare mile of canh surfi•cc; on the 
scale of 1 :U2,500, about 1 square mile; and on doe ~e>tle of 
1 : 1:15,000, about 4 sqm11·e miles. In genen•t a standard nw p 
on the scale of 1:125,000 represents one-Jourtl r of a "square 
degree"-lhat.. is, one-IOurth of an area llleth:SlHing 1 degree of 
latitude by 1 degree of longitude; oue on the sc"lc of 1 : U2,,j00 
repo·csents one-sixteenth of n "square degree"; :~nd one on 1 he 
scale of l ::H,680 represents one-sixty-fourth of a "square 
degree." The at"etiS of the coo.,.c.ponding q tw dntngles are 
about 1,000, 250, >md 60 square miles, thou~h t hey d iffer with 
the latitude, a "square degree" in. the l>llittlde of ll<\ston, tor 
example, being only :3,525 sq uare miles and one in the la titude 
of Galveston being 4,150 square miles. 

l'J<;ATUUI•:S Si lO II" N ON Ti ll•: TO I'O(;U.\ I'l l 10 :.llAl'S. 

The features repre!Oentcd on t he topogo1ophic ""'Ps compr·ise 
th•·~>e g~neml classes-(1) il'leq unl ities or su rfio<"e, such ~~s 
plains, plateaus, valleys, h ills, and mountains, whidt collec
tively make up the •·eli<'( of t ir e at·ea; (2) bodies of water, such 
as stre>tms, lakes, swamps, tida l flats, and tlw se>o, wlo ich 
collecti vcl_y ""' k c up the d•·aiu<1ge; ( 3) such w01·ks of man as 
roads, railroads, l>uildings, villages, and cit ies, wloich colkc
til"ely are known HS culture. 

Relief-All altitudes a re measured from mean sea level. 
The heiglotl! of many t>oi nts have be<'n accumtely determined, 
and tbo•e of some are gi,•en on tbe map in figur~s. It is 
desi11oblc, however, to show the altitude of all parts of the area 
mapped, t loe lorm of the surli1ce, and the gr11de of a ll s lopes. 
This is don(' by contour lines, printed in brown, each r('pre
scntin;.: a certain heigl •t abo'"e sea level. A contour on the 
ground pHssts thrvu;.:lo poin t~ that ha,·e t l• c s;omc alti tud('. 
On~ who rollows n contour will go neither uphill nor down hi ll 
hut ou a level. Tbe manner· in which con tou r lines expo·ess 
altitude, form, and slope is shown in figure 1. 

1-'tul]Rit 1.-Jdt-al v1ew aud C-Orreiiponding OviHO~II" Juttp. 

The view represents a river valley betwe~n two hills. In 
the foreground is d•e sea, with a bay that is partly inclosed by 
a hooked sand bar. On each side of the valley is a ter race. 
Tbe ter·race on the right merges into a gentle upwHrd slope; 
that on the left merges into a steep slope tltat passes upward to 
a cliff, or scarp, which contn1sts with the gradual slope back 

-----------.-------
from its crest. In the map elleh of these features is indicated, 
d irectly beneath its position in the view, by contouo· lines. 
This map does not include the distant -part of the view. 

As contours m·e continuous hot·izontal lines they wind 
smoothly about sonooth ~urfitces, re<·ede into ravines, and pr-o
ject m·o11nd spm-s or prominences. The relations of contour 
curves and angles to the form of the land can be seen from 
the map and sketch. The contour lines show not only the 
shape of the hills Hnd valleys but tbE>ir· altitude, as well as the 
steepness o r grade of all slope;. 

The vertical d istance represented by the space between two 
successive contour lines-doe contour interval-is the same, 
wbetloer the contours lie along a ciiff or on n gentle slope; b11t 
to reach a given height on a gentle slope one must go far·ther 
than on a steep slope, and therefo re con tom-s are fur apart on 
gentle slopes and near together on steep slopes. 

The cont011r interval is gener"ftlly uniform throughout a 
s ingle mar. The relief of n flat or gently undu l~ting <·Ountr.v 
can be adequately represented only by tl•e use of a small con
tour interl"al; that of a steep or mounwinous eountry '"'"' gen
c.,tlly he adequately •·epresented on the sune seale by the use 
of a larger inter"''" I. The smallest int('rval commonly used on 
the atlas sheets of the Geological Sun·ey is 5 feet, whieh is 
used for· o·egions like the ;\Iississippi Delta and the Dislllal 
Swamp. An interval of 1 foot has been used on some la rge
scale m:ops of very flat areas. On maps of" mor·c ruAAe<l <·oun
try contom inter·vals of 10, 20, 25, 50, and 100 feet arc us~d, 
and on nwps of great mountain musses like those in Colomtlo 
the interva I nw y be 250 feet. 

Tn figure l the <·on tour inteJ·,•al is 20 feet, and the contour· 
lines therefore represent contours at 20, 40, 60, and 80 feet, and 
so on, above mean sea level. Along the contour lit 200 feet lie 
a ll points 1 hat ar·e 200 feet above the sea-that is, tbis contour 
wou ld be t he shore line if the sea were to rise 200 feet; '\long 
the contOtll" <It 100 feet are all points that are 100 f€('t aho,·c 
tilt' sea; and so on. In the space between any two contouJ>J 
m·e all points whose altitudes are above the lower and below 
the h i;.:h~r contOur. Thus the contour at 40 feet fHII~ just 
below the etl_!(e of the tctTuce, and thHt at 60 feet lies above tlte 
tcrnlcC; therefore all points on !be termce are shown to be 
moo·e than 40 hut 1ess than 60 feet above the se<t. T n this 
illusu·ation all the contour lines are num.bered, but on most of 
the G~'Oiogic>t l Survey's maps only certain contour lines
say ('very tifth one, which is made slightly hcavicr-m·e num
bered, Joo· the heights shown by tbe others may be learned 
by eoun ti 11~ up or dowll from these. More exact altitucles 
t(ll· omony points are g iven in bulletins p11blished by the 
Geological ~urvey. 

/Jraiuage.-\Vatet·cour·ses are indicated by blue lines. The 
line for " perennial stream is unbroken; that for >Ill inter
noitt~nt stream is dotted; and tbat for a stt·eam which sinks 
and reuppeat'i! is broken. Lakes and other bodies of wateo· 
<lnd the sever>~ I types of marshy areas are alw shown in blue. 

(;ulture.-~ymbols lor tho cultural fe<ttures and for public
lund land lines and other boundary lines, as well as all t he 
lettering and t lo c map projection, are printed in black. 

FKA'I'Ull l•:s SllOWN ON Tlll!l CEOLOGW MAl'S. 

The maps representing the geology show, by colors and 
COtwentional signs priuted on the topographic map as a base, 
the distribution of roek masses on the sm-face of tbe land 
nnd, by lllC>IIlS of structure sections, their undergrouud rela
tions so lin· as known, in such det.nil as the scale permits. 

KINDS 0~' ROCKS. 

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

Igneous rocks.-Rocks that have cooled and consolidated 
from a state of fusion are known as igneous. .lllolten materi>•l 
has from time to time been forced upward in fissures or cltan
nels of various shapes and sizes tlnough rocks of all "ges to 
or neady to d1e sm-face. Hoeks formed by the <·onsolidation 
of molten material, o r •nagma, within these channels-that is, 
below the surface--are ca lled int1-u$ive. An intrusive mass 
that oc-cupies a nearly rer"t.ical fissure which has approximately 
pamllel walls is ca ll ed a dike; one that fills a large and il"l"eg
ular conduit is termed a stock.. Molten material that travet-ses 
stmtified rocks may be intruded along bedding planes, form ing 
masses called sill~ or sheets if they are relati '"ely thin and 
laccoliths if they nre large lenticular bodies. l\lolten material 

, tJ1at is inclosed by rock cools slowly, rmtl its component 
minemls cryst>~llize whe11 they solidify, so that intmsire rocks 
are genet"ftlly cr·yst<olline. i\Iolten mmel"ial tl1at is poured out 
through channels that reach the surlitce is called lava, and 
lava may build up volcanic mou ntains. lgueous roeks that 
have wlidilied at t.he surface are called ext1·usive or c.f}"u~ite. 
Lavas gener>~lly cool more rapidly than intrusive roeks and 
cont<tin, especially in their outer parts, more or· less rolennic 
glass, produced by ntpid chilling. The outer parts of lava 
flows are a lso u~ually made pO!'ous 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, ~~·hen con
solidated. constitute breccias, agglomerates, and tuffs. 

Sedim.entmy 1·ocks. -HoekA composed of the transported 
fragments or particles of older r·ocks that have undergone 
disintegt-ation, of volcanic material deposited in lakes and se11s, 
or of material deposited in. sucb bodies of water by chemical 
precipitation or by organic action lire termed sedimentm·y. 

The chief agent in tbe transportation of rock debris is water 
in motion, including rain, streams, and the water of lakes and 
of the sea. The materials are in large part C>l rried as solid 
particles, and the deposits they form are called mechan ical. 
Such deposit~ arc gt1wel, sand, and clay, which are later con
solidated into conglomerate, sandstone, and shale. Some of 
the materials ure carried in solution, aud deposits composed of 
these material~ arc ca lled organic if formed with the aid of life 
or chemical if formed without the aid of life. T he more com
mon rocks of cloemiC<l l nod organic or·igin are limestone, chert, 
gypsu m, S.'\lt, certain iron ores, pe.tt, lignite, and coa l. Auy 
one of the kinds of deposits name<l may be forme<! sepumtely, 
ot· tl1e different materials nwy be intemtingled in many ways, 
producing a great. var·iety of roeks. 

,\not her tntusportiog agent is air in motion, or wind, and a 
third is ice in motion, or glacier':!. The most characteristic of 
the wind-borne or eolian deposits is loess, a line-grained earth; 
the most charactet·istic of the glacial deposits is till, a hetero
geneous mixttH·e of bou lders and pebbles with clay or sand. 

Most sedimentary roeks are made up of hoyers or beds 
that c>1o be easily sepamted. These layet'i! ar·e called strata, 
~nd roeks deposited in such layet"S arc said to be stratified. 

T ir e snd>tce of the em·th is not immovable; over wide regions 
it vcr·y slowly l"ises or sinks with reference to tloe sea, and sbore 
lines are thus changed. As a result of upward movement 
marine se<limentar·y r-ocks may become pa rt of the htnd, and 
most of our· land surfitee is in fact composed of rocks t hat were 
originally deposited as sediments in the sea. 

Hocks exposed at the surface of the land are acted on by air, 
water, ice, animals, and plants, especially the low organisms 
known as bacteria. They gradually disintegrate, and th~ir 
more soluble parts are leached out, the less soluble material 
being left as a •·esidtl<d layer. \Vater washes this material 
down the slopes, and it is evcntnally carried by rivers to the 
ocean or other bodies of water. Usually its journey is not con
tinuous, but it is tempot~n·ily built into river bar-s and flood 
plains, whet·e it forms alluvium. .Alluvial deposits, glacial 
deposits (collectively known as d1·ijt), and eolian dejlOsits 
belong to the sw"ficial class, aud the residua l layer is com
monly included with them. The upper pans of these deposits, 

• which are occupied by the roots of plams, constitute soils and 
subsoi ls, the soils being usually distinguished by a considerable 
admixture of organic matter . 

.i!ietamorphic •·ock.s.-In the com-se of time and by va1·ious 
proe~sses rocks may become gre>ttly changed in composition 
and texture. If the new chumcteristics a1·e more pronounced 
than the old tire rocks are called metam.otphic. In the proee:os 
of metamorphism d1e chemical constituents of a rock may 
enter into new combinations and eer-tain substances may be lost 
o r new· ones added. A complete gradation from the p1·imary 
to the metamorphic form may ex is~ witbin a single rock mass. 
StH'h changes tr-ansform sandstone into quartzite and limestone 
into marble and modify other rocks in ' 'arious wHys. 

From time to time during geologic ages rocks that have been 
dE'eply buried and have been sobject~d to enormous pressur(', 
to slow movement, and to igneous intnrsion have been after
ward 1-aised and later exposed by erosion. In such rocks th6 
original structuml features may l1avc been lost entirely and 
new ones substituted. A system of parallel planes along which 
the rock can be split most readily may bave been de,·eloped. 
This acquired quality gi,•es rise to clecwage, and tlte cleavage 
phmes may cross the original bedding planes at any angle. 
Rocks characterized by cleavage are called slatC$. Urystals of 
mica or other min ~rals may hnve grown in a 1·oek in paral lel 
~uTangcmcnt, causing lamimuion or foliation and producing 
what is known as scltistosity. Hoeks that show schistosity 
are called schists. 

As a rule, the older rocks are most altered and the younger 
are least alter·e<l, but to this r ul e d1ere are many exceptions, 
especially in regions of igneous acti,·ity and complex structure. 

GJ::OLOGIC .FOitMAT!ONS. 

For purposes of geologic mapping tbe rocks of all the k inds 
abO\·e described are divided into furmatum~. A sediment<try 
formation contains between its upper and lower limits either 
roeks of uniform character or rocks more or· less uniformly 
varied in character, as, for example, an alteruation of shale and 
linoestone. If the passage from oue kiud of rocks to another 
is gradual it may be necessary to separate two contiguous for
mations by an arbitntry line, and the distinctiou between some 
such formations depends almost entirely on the fossils they 
cont<tin. .An igneous formation contains one or more bodies 
of one kind of rock of similar occurr·encc or of like origin. A 
metamorphic formation may consist of one k ind of rock or of 
sevcml kinds of rock having common characteristies or origin. 

(COulbn,red oo lu.th.lo bi~.C,:k covor.) 
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DESCRIPTION OF THE BESSEMER AND VANDIVER 

INTRODUCTION 

LOCATION AND EXTENT OF THE AREA 

The RCf<scmcr nnd Vandi,·cr quadrangles, which n•·~ t·ulled 
in this folio the lk>~Scmc•·-Vundi,·cr arc.1, m·e in Jeffc•·~on nnd 
S helhy ~.ount i t'!l in th~ no•·tl•-ccntml part of Alabnma. (Rl>e 
fog. 1.) 'l'he area ig bounded by parnllcls 33• 15' nnd :l:l• 

.1-'tGUflB J.- lndt'X mnp ur twrtht>atitern Alabama nnd portinnf4 of udjtwenl 
Stat~a 

The IO.."atlun of t.ht'l Ut-·.,..•nwr AIUI \'nudiH•r Clllllth'"llKle>~, CO'Wrt'(l by Fvllo "!'.!1 . Is •h•1.- II 1>) 1!111 

(laTker ruli11>;. 1'\at;U~hf'll fullml da .. wrlhlng otlwr CJIU~,Jr&a~.gli."'i, lmii~IUt'<l b) llj(bt"r rullttj(, 
are Lb0 toltowlnK: N••ll t, lllrii(I(VI,l: o, ('btLtttLaJOOI(t\: S. Sto·"•anoo; IIJ, l'ito\\'Nl~~e•n; :.)II, C'l••\t'• 
land; 85, Oad11tl1'n: 71\ HUUhl; 17.5, llh·mlnglunn 

:30' ilntl meridian~ 8()0 :;o• nnd 87°. It co,•ers onc-Ci!(hth of " 
square degree and has un tll'<'a of 4\l8 square mile!<. The ar~u 
was sur\'(~yt·cl in ('ClOJ)('nttion will• the GeologiClli Sur\'(•y of 
.\labam:1. 

THE APPALACHIAN HIGHLANDS 

North~rn .\lnbama i" in the southern p.1rt of tlw .\ppn
lnchian Highlands.' 'l'hi~ m:tjor physiopaphic tlivisiun of' the 
United Statt'>l cxtcndH from the Athtutic Cotlswl Plain on the 

FIGURR 2.-.llftp of th& aouthero part or the Appo'\laehian pro,TJI\C(\, ~~ohow. 
ing itN phy.1ogrnphJc dh·ito.iona tuulit.s relation to the Co:btl'l Plnln 

east to the 1 nterior Plains on the west and from Canndn ancl 
Lake Erie on the northcr.t•l to .\labama and Geor!(ill on tlw 
southwest. 'l'hc boundnrit" of thi:; major di,·i~ion :mel of it• 
larger subdivisions nrc t-hown on tbe sketch map (fi~. 2). 

:-.U 13Dl \'lsJO:N.S 

On thP grou nd• of clifli>•·enccs in topo~mphy, rockH, nnd 
geologic stru<:ture, t he Appalacbinn High lands cun be d ividt•d 
into four par·ts cnllecl pt·ovinccs. T hese prov i nce~ ar·e f•·om 
southe11st to northwe•t the Piedmont, the Blue Hidgc, t he 
Appalachian Vnllt•.''• mul the Apl><~lachian Plateaus. On 

1 Feruunna.n. ~ ~J , Pby .. loKrA()ble dh·h·ionsof tho Uuhed Stat,•• .h110r. 
Am. Geographers Anunht, ,·ol. 0. PI'- 19-98, 1917. 

QUADRANGLES 

the west of the Appnlnchinn Ph1trous are the lnwrior Lo" 
Plateilus, which nrc included in the lnwrior Plains by tlw 
United States Geolo!(i<·:ll Stii'\'CY but which in the opinion of 
some, including the \Hiler, should be included in the Appala
ch ian llighla nds. 

T he boun da ry hetwe~n t he Piedmont and Blue l{id~c 

provinces is the c:>Hst foot of the Blue Ridge and the foot of 
the high but irregular enslt••·n HCJli'Jl of the mountain~ of west
ern North c,uolina :md northern Georgia which form the 
southern extension of the Hluc Hidge. The boundary between 
the Blue Ridge and Appnluchian Valley pro,·inccs is the wc.,t 
foot of the Blue Rid!(e of Yi~inin and of tbe high mountains 
of e11stern Tennessee. This boundary continues into north
we;tern Georgia to the point where it intersects the boundary 
between the Piedmont nncl Blue Hidge pro,·int-es, about 1.3 
wiles southe11st of D:llton. The Blue Hidgc province thus 
terminates in northwt'>ltern Ucor~iu. Thence southwestwnrd 
the Piedmont and A ppnlnchiun Valley pro\' inces are cont igu
ous, the indefin ite bonndn•·y between them running southwest
wa rd th rough SylaC>lng>t, Alu ., to tlw Coast.1l Plain in (;hi lton 
County, A ln. The hounclury bctwe<'n the Appalachian Yu lley 
and the Appnlach im1 l'late:tus i~, in Pennsylvanit•, the C8t'lll'J)· 
ment known 38 th<' A lleglreny llt'Ollt or Allegheny ~Ionnh1in; 
in southwestern Virginia ancl through Tennessee, the Cumber
land escarpment or Cnmlwrland :\fountain; and in Alabama, 
thto eastern scarp of Lookout ~fountain and the eastern bound
ary of the Warrior ca;1l field. The western boundary of 
the ,\ ppalachian Plat<·llu' through Tennessee, about midway 
between Knoxville and NnHIJ\'ille, is a broken escarpment 800 
to 1,000 feet high, S<'parntinp: tue Cumberland Plateau from 
ti re Uighland Rim. North(.':tstwnrd tJ•e boundary, though not 
slunply defined, is cxlcndctl tlu·ough centt-al Ohio to the 
vicinity of Cleveland . 

The PiPdmont provillt'l' is u rolling uplaud 1,100 feet ahovt• 
~ea level at the C>lSt loot of tlw Blue Hid!(e nncl 500 feet or 1<·'-'1 
ubo,·e sea along the wt•ll-knowu "fi1ll line," whid1 exwnds 
from Washington, l>. G., to Columhu~. Ga., through Hi<·h
mond, Vtl., Raleigh, N. C., Columbia, S. C., and Augusta, Ga. 
Itg generally flat sudit~'C ha~ l>e~:n deeply trenched by the 
streams that flow aero.>~ it. It i• underlain by \'cry ant•it•nt 
:uul Cl'llmpled cryswllim• nx·k•, both i~urous and metumo•·plrit·. 

HJ.U I: lti UO I: PH.0\' 1:\CE 

The Blue Uidgc p •·ovi llc'~, wh id1 is narrow at its northt>r·n end 
in V irgi nia, is over GO miles wide in Nortl1 Carolina. It is n 
n rgged region of h ills and ridp:t'S UJHI of deep, narrow vu llcys. 
The altitude of the higlrc•· Stllnmits in Vi•·giuia is :3,000 to 
.5,700 feet, and in west~m .NortJ1 Cnrolina )Jount ~!itd1ell, 
6,711 feet high, is the highest point cast of )fississippi Hivt•r. 
Throughout its extent thi~ pro,•im'C stands conspicuously a bow 
the bordering pro,·ineCf<, from (.':tch of which it is •epamwd hy 
n steep, broken, ruggt'<l front 1,000 to 3,000 feet hi~h. 

The rocks of thi, provint't' nrc dosc:>ly folded quartzite, slate, 
~chist, gneiss, gnmite, n11tl gn'CnstoJw. 

.\ PP .\ r~ .\('11 I.\\ \" .\ I~I.EY J>UOYISC£ 

(I KN Kit A r, VIUTUHJO:S 

The Appalach ian Vnl ley p rovi nce, in the sout h end of 
which the Bes.~cmc•·-Vnndi \'CJ' urea is situated, is a belt of' 
couutry 50 to 80 miles wi<ic, whi<·h extends from Canada into 
A lnbama and whic·h i~ on th~ whole lower thnn the Blnc 
Hid~e on the ('ltSI and tlw Appalachi:m Plateaus on the wt"'t. 
Tn the ,·icinity of Big ~tone Onp, \':~., the crest of the Hi!( 
Blttck )fountains is :l,OOO ft·~t above the "alleY on the north
west side, aud in northern Tcnneo;sce Holston .\lountain, nco~r 
tl•e northwe;L front of the Blue Ridge, rises to ne-arly :3,000 
feet abo,·e the "alley on tlw ~outheast side. 

T n other plac-es, as in tht' Biruriughnm district, the valley is 
not so distinctly defined by high PSC!II'pment.!. Nevertheles.i the 
a ll itude of the limestone> nne I shnlc vullcys constituting the la•·ge•· 
p!ll't of the A ppalnchinn Valley p r·ovince in the Bi•·mingh.un 
district is considerably lower· lhn n I hat of the adjacent provincCR. 

The rocks nnd st nr rtura l <·onditions that occur in the 
Bessemer-\'mHiiv('J' a•·en prevail tlr••oughout tbe lengtu of the 
Appalachian Yalle,v Jll'O\'incc. The rocks are not cr_v,tnllinc, 
like those of the l'iedmont nnd Blue Hidge provinces, but bCtli-

mentary, including limestone, dolomite, conglomerate, sand
stone, und shale, which have bt'Cn greatly di•turbed by folding 
und li1ulting, as hereinafter desrribed. 

SUUDl\TlSIO~li JN ALAJ)AMA 

C1t!w.ba Ridges.-Altlrough the l>•·ovi nce is in general a 
vnllcy, there are with in it many high l'idges tha t exrend 
pamllel to its geneml direction, of whit·h Red Mountain is a 
good example. These t·idges HJ'e gcncnrlly grouped along the 
west side of the "alley from New York to Alabama. In Ala
bnnut the ridge section includes nil the ,·nlley west of tbe east 
mnrgin of the Coosa cool field nnd of n line in continuMion of 
that margin southwest throu~h the middle of the southern part 
of the Cahaba coal field. The north end of the ridge section 
t·urves eastward nod narrowR to a point n few miles southellst 
of Oadsden. It includes Blount nnd Chnndler mountains. 
The nanrc Cahaba Ridges is here p•'Oposed fo•· this part of t he 
valley in A labama. 

Bi?·ntin,qham Valley.-Thc belt of rchllively low land with in 
t ir e Cnlwua Ridges lyi ng between Hhades Mou ntain on the 
southeast and Sand Moun tai n on the not·thwest and extending 
t lw full length of tbe <Athnbn eon I field is commonly known 
and spoken of as Birmiughnm Valley. It includes Shades, 
,Jones, and Opossum valleys nnd Hed ;\Jountaiu and Enon or 
Flint Ridge. 

Cow• Valley.-East of the Cahaba Hidges is the CoOll3 
\'nllcy, which is the broad, genernlly flut, low country occupied 
by COO&t Ui"er and its tribuwril'l! und farther southwest by 
(;ahuba River and its e11stern tributnrit'!l. 

T he Appalachian Plateaus d iviAion of the Appalachia n 
llighhwds is relatively hi~h, nm~i ng f'l·om 500 feet above the 
~en, as in the W arrior coal fleld, to mo•·c than 4,500 feet in 
P ol'nhontas <:ounty, \V. Vn., and about 2,000 feet in western 
New York. In Tenne;;see it slopes somewhat westward from 
uhout :l,OOO feet abo,·e sen level on the <:n6t to ubout 1,800 feet 
on the west, where it rerminatc-s in u s((-ep scarp tlOO to 1,000 
ft't't high tl•at descends to the I!i!(hlund Rim of middle Ten
n~.,;.>;~.'('. The original pl;~t<-.n• lw~ lx'Cn tli!<li<'t'ted into parts or, 
in plare!, obliterated by the Stl'\'<11118 tlmt ~ro:ss it so that it is 
now 6pokcn of as a dis.eeted plntenu. One of these parts is 
thlJ Cumberland Plateuu of Tennt'>!>lt'C, "lrith is the p:1rt of the 
pl'O\' ince thut now most n~nrly nn~WN'>! to the conception o f a 
plateau. T he high knobs of .\lndi•on unci ,Jackson coun ties 
nre out lic•'S of t he Cumberlund Platcnu. 

T he •·ocks of t he Appalachinn Plntrnus c·omprise S>lllds tone, 
conglomeraoo, shale, and t·on l. T he prov ince is in ~enet-al 

~ol'xtensive with the App>1lachian coni fi eld. ln contrast wi th 
tire beds of t11e Appalachian Valley province the stmta of the 
platcr.llls have been but slightly di•turb('(l f1'0111 their originally 
horizontal attitude. 

TOPOGRAPHY OF THE AREA 

Xrarly 1111 of the Bessemer-Vundi,·<:r nrca is in tl1e Appa
lurhiun \'alley province, only u few square miles in thP 
no1·thwe~t corner of the Bcs~cmer quadJ'llngle being in the 
Appalach ia n Plateaus. T he A ppahwhian Valley province in 
the Birm in~bam district has two nutu rnl ~ubd i visions named 
the Cu lwba Ridges an ti the CooS!t Vulley, whirh are de!ined 
and described abo,•e. The southen~t t hil'(l of the Va nd iver 
,1uudmngle falls in the Coo"'' Vnll1•y; the rest of the area 
cxtt•pt the small part in tl•e A ppnlachiun Pluteans lies in the 
Cahaba l{idges. 

The area is one of mature topogrnphy. The streams arc 
approximately ~raded nnd rcr.l<·h ull p<lrts of it, so tbat no 
t•xtcn•i,·e undrained surfi1cc remain~. 

RF.I,I J:f' 

The altitude of the area mngcs from :HO feet abo,•e sea level 
on Cnhuba River at the sout h ma rgin of the Bessemer quad
rang le to 1,520 feet o n Signal ;\lountuiu, in the Vandiver 
quudnrnglc. T ht·oughouL most of' the urea t.he rel ief ranges 
f't·om 100 to 300 feet. The relief iij notubly greute•·, however, 
ncm· Birmingham, where the summit of Hed lllouutain is 400 
fc.'t't abo,·e the le,·el of Jones Valley, und in the vicinity of 
Oxmoor, where the escarpment of f:'hudes Mountain rises 



abmptly to a height of 500 feet above Shades Valley . T he 
grN•test local relief, 500 to 1,000 feet, is a long t he belt of high 
ridges tl'Wersing t he Vand iver quadt·ang lc diagona ll y from the 
v icinity of t he southwest corner to the northe>1st corner. 

'J.'OPOORAPH£C TYPfl$ 

There are in t he area two d isti nct types of topograph ic 
feat ures which may be designated t he linea r and diffuRe types. 
The lineJll' type is characterized by pantl lel t·idges aud nlll eys 
that trend not"thPast, and the d iffuse type by an irregu lat· 
a rrangement of ridges and. valleys. T he diffuse type prevai ls · 
in the pmt of the quadrangles lying in the Appalachian 
Plateaus province a rtd in the Coosa Va lley; the lirwar ty pe 
distinguishes the Cahaba R idges. 

The two types of topography are the result of d ifferences in 
the chat11cter· and attitude of the strata, ns is well exh ibited 
i n section B- B' on the str uctme·section map of the Bessemer 
quadmngle. I n the Cahaba Ridges t be strata of uneq ually 
resistant rocks (limestone, sandstone, conglomerate, and shale), 
p;enerall y i nclined at high angles and striking northeastward, 
have determined the positio n and t rend of the v~lleys and 
ridges. The valleys coincide with the outcrops of •t he lime
stone •md shale, which a re easily eroded, whereas the ridges 
coincide with the outcrops-of "the more resistan t san d~tone nnd 
conglomerate. The valleys • re wide and flat. (See Pl. I.) 
Especially noteworthy examples of the ridges are Oak, Double 
Oak, and Double mountains, which c ross t he Va ndiver quad
mngle. T hese a re formed of the highly inclined basal sn nd
stones (" Mi llstone grit ") of the Pottsville formation ("Coni 
Me>1sures") of the Coosa coal field. S ignal Mounta in , t he 
h ighest point in the quadrangles, is s itua ted at t he point 
of a canoe-shaped syncl ine of one of these basal sandstone 
strah1. T he rocks of the i>lateau region i n t he ·northwestern 
part of the Bessemer quadrnngle a1·e all shale and Mndstone, 
which lie pr·actically flat. On account of their flat ness their 
resisb111ce to e rosive fo rces has been equa l in a ll lateml di rec
tions, ijO that the ar rangement of the valleys and ridges is 
inegulm-. The ridges extend in all directions; tbey vary 
g reatly in breadth from poiot to poin t, and oo two are alike in 
length. They are generally separated by deep, crooked val
leys and send off innum~nlble short, narrow spurs that are 
separated by narrow ravines. T he one-th ird o f the Vaodi ver 
quadrangle in Coosa Valley is chamcterized by low rel ief and 
in·egu lm·ly an anged strenms and ridges and spms. Although 
t he rocks in this area a re steeply i nd ined and intensely pli
cated, they a re in general fairly un iforin in hnrdness and with
out thick and persistent hard strata t hat would have a con
trolling inf1uence on the topogt"11phy. T he topogt·nph ic features 
resu lt ing from erosion a re similar to those resu lting fi-om the 
erosion of tlat rocks. 

DltAI~AG£ 

T he Bessemer and Vandiver quad rangles lie in the B lack 
\Va rrior, Cahaba, aod Coosa dr·a ioage basins. About 70 
square mi les in t he northwest corner of the Bessemer quad
rangle is d1"11ined by Valley C1·eek, a tri butary of Black 
\ .Y>trrior R iver, wh ich it joins about 15 miles west of Bessemer. 
Au area of about 1 square mile in the southeast corner ox" t.be 
Bessemer quadrangle is d 1·a ined by South Fork of Yellow 
Leaf Creek, a tributa ry of Coosn River. T he remainder of the 
qu>td rangle is dra ined by C>thaba R iver· and its t ri butaries. An 
area of about 80 sq uare miles in the Wt'Stern and northwestern 
p>uts of t he Vand iver quad rangle is in the Cahaba R iver basin, 
and the remainder of it is in the Coosa River .basin. 

None of t he streams are navigable. Some, like Valley C 1·eek, 
Shades Creek, and Little Cahaba Hiver-, occupy limestone val
leys and are fed by nurnet·ous copious springs. Cabaha R iver, 
t.hou!(h it Hows through t he coal Fi eld, receives the spt ing-fed 
stt·e.uns of Cahaba VaHey such as Little C~tlraba and Buck 
cteeks. F.,·en duri ng d roughts these streams affo rd good sup
plies for stock, small power plants, coal washi ng, and irrigation. 

T he total fall of Cahaba Hiver· in t he quadrangles in a dis
tnnce of 70 milt'S is 270 feet, an avet"1!gc of nearly 4 feet to the 
mile; 1he fnll of Valley Cteek is JOO feet io 12.7 miles, or 
nem·ly 8 feet to the mile ; and t he fall of Shades Cr·eek is 365 
feet in 36.5 mi les, or pnlctiea lly 10 feet to the mile. T he 
grade of these streams is representative of the streams of the 
region !(enerall y. 

CULTURE 

T he chief cen ters of population a re Jones nnd Opossum 
valleys. Jones Valley contai ns Ri rmiop;ham (popula tion in 
1920, 1 78,806), the sou thern outskir ts of which are i n the 
Bessemer <]uadnwgJc, and Bessemer (population, 18,674), 12 
miles southwest of Birm ingham. T ire par t of Jones Valley 
between the two cities is thickly settl~u, but though mainly a 
residentia I section it is also the site of small ma nufactur·iug 
towns like Gmssell i. I n Opossum VHlley, just north of 
vVylnrn, are the man ufacturing tow ns of Ensley and Fai rfield; 
and several gt·eat ma nufactu ring plan ts a re located in the val
ley southeast of Wylam. The concentnltion of population in 
th is d is trict is due to geologic and topogmphic cond itions. 
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T he raw materials of iron making-iron ore, coal, and lime
stone-are most conveniently assembled here; the lay of the 
lo nd is favorable for building and local intercommunication; 
and t·he nntur·al featu res of the surrounding country present 
favorable conditions for communication with the outside world. 

Outside of the industrial district just desc~ibed the popula
t ion of these quadr·angles is mainly rural, except for the small 
tow ns of Helena, Pelhnm, nnd Keystone, in the southeastern 
part of the Bessemer quach~mgle, and small miniog towns such 
as Acton and Coalmont. 

All t he limestone valleys aud the broad, gently undu lating 
sul"face of Coosa Valley in the southe.1stem part of the 
VMdiver quadnlngle ar·e hn·gely c leared and cultivated, HS are 
a l$0 the gentler· slopes of the r idges aud the more level tracts 
withi n the coal fields. The rougher: pa rts of the coal fields 
and t he steep slopes and crests of the high ridges are wooded . 
Excellent metaled roads r>ld iate from Birmingham and Besse
mer for considet"11ble distances into tl1c surrounding country. 
The ordi nary country roads are conveniently spaced and are 
kept in good cond ition, so that communication between differ
en t parts of the region is reasonably easy at all seasons. 

DESCRIPTIVE GEOLOGY 

T he geology of th is region has been described and mapped 
by the Alaba ma Geological Sur vey. I n this folio many new 
formations and new members in t.he old fornllltions arc r·ecog
ni?.e<l and mapped, and " number of for mation nnn1es that 
d iff'e t· from t hose of the Alabama Survey reports are used in 
order to bring tue nomencl!lture into harmony with the more 
gener·alrecent usage. 

GENERAL CHAHACTER OF THE HOCKS 

The rocks of the quadt1mgles are all of sed iment>try or1g1n 
and range in age from Cambrian to Carbon iferous; all the 
Paleowic systems but the Devonian are well r·eprcsentcd . 
T he maxi mum th ickness of rocks exposed is about 20,000 feet .. 
T hese rocks were origina lly deposited on the bottom of bodies 
of water in It nearly bor·izoutal attitude. In small parts of the 
quad J"llngles t his attitude has been fairly well preserved, bu t 
generally tJ1e strata have been folded and fau lted until thei r 
orig inul bor·izontal attitude and to n considerable extent 
their original relations have been destt·oyed. I n add ition to 
the consol idated rocks, there are local superficial deposit~ of 
Recent age, which are of litt.le stratigraphic sign ificance. The 
generali1.ed columnar section in the back of the fol io giYes a 
condensed expression of the atrnt.ig,·aphy of the area. 

In tbis region there are five dolomite format.ions wl, ich in 
view of the mntters set fot·th below, ore of especinl interest. 
These formations, in ascending order the Brierfield dolomite, 
Ketouu dolomite, Bibb dolom ite, Copper Hidge dolomite, and 
C hepultepec dolom ite, are in part t.l1e basis of a new geologic 
system proposed by E. 0 . Ulrich and named by him z the 
O?.arkiao system. The name was taken from the Onnk region 
of Missouri, from a study of which tJte idea of a dist inct system 
arose. U lrich describes this proposed new system as follows :3 

Under the tc1·m Ozarki::"Lo I iucludo all the formations of Ole 
AJ)J>:llachian Valley th•L cau be shown to be youngc•· than ( I ) 1110 
top of Ulc Upper Can1brian Nolichucky sbal(' in northen~dcrn •reu· 
ncs.;.;cc and (2) the top of 1 he Comts.• uga sha.le in StlUl hca~tcrn 

'l'ennessee, northwe:;tern Geo•·gin, aud norfheastcrn Alah:unn, nne! 
whi ch arc oldct· t,han the base of t11e Stouehcugc lim~tone of the 
0-tn::td iau systcu1 (Beekmantown g-roup] iu ~oulhet·u and <·cntral 
Pennsylvania. 

Pending the presentation of a ll the ev idence suppor ting the 
introch1ction of this new system, i n a monogn<ph now in prep
a,·ation. by M1·. Uh·ich, the U nited States Ge9logical Sm·vey 
wil l cl~ssify these fl)rmations as Cambrian or Ordovician . 
The present \n·iter, however, believes thut the Oza r·kian system 
of U lrich should be adopted for use in th is folio, because in 
t his part of Alabama it reaches its maximum known thickness 
of about 5,000 feet. 

The succession and relations of the se,·eral formations of this 
gre<tt dolomite series arc fully described in t he J\Jorrtevallo
Columbinna folio. 

The table on the back of the columnar-section sheet shows 
the position of t.hc proposed system in the general str·atigr·aphic 
succession, its relations to the Knox. dolomite of earlier Ten
nessee aud A labama reports, the· general J·elations of the lower 
Pa leo1.oic formations of Alabama to those of other regions, and 
the var·ious classifications followed by the Alabama and United 
States Geological Sn rveys. 

S'l'RATIGRAPHY 

SHALl' OF UX KNOWN ,\G I> 

In the southeast comer of the Vandh•er quadrangle, on Four
mile Creek, occur several detached masses of red shale and of 
soft yellow, greenish, or grayish shale or t·otten slate thaL have 
been th rust into their present position f"rom an original source 

• Ulrich. E. 0 .. R.evh;ion of the Pnlcozoie syAt.oms: GeuJ. Soc. America 
Jlull., vol . 2·2, pp. 281 .. 680, 1911. 

• Jdonl. p. 627. 

that apparently lay lli miles'"or more to the soutbe.1st.. These 
rocks <ll"e much older thnn the limestone which t.hey overl ie, 
and their parent formations are supposed also to under lie the 
limestone at !I great depth. 

The red shale of these nreas is a lmost certa inly of Rome or 
'.Yatnugn age, as described in repor ts on northwestern Georgia 
and eastern Tennessee, but the age of t he gray shale is uncer
tain . It is in contact with d ifferent formations on di fferent 
sides-on the southwest with n be;tvy cherty formation sup
posed to be the Copper Ridge dolomite, on the north with the 
Newala limestone, and on the east witl1 the Rome ("Monte
vallo ") formation. It seems impossible to determine the age 
of this shale from its stt"l!tigraphic relations, nor have any 
fossils been found to revenl its nge. Lithologically the shale 
resembles shale of the Conasauga formation, s lates of the 
Talladega slate mass, and tire shale of the Weisner formation 
of the Columbiall!t quadrangle, j ust south of the Vand iver. 
As in the adjoining area in the northeast corner of the Colum
biana qu>ldrangle the sha le lies geogt"l!phicully between the 
.Rome(" Montevallo") foruwtion and beds that a re thought to 
be the Copper Ridge dolomite, the gray shale in the Vandiver 
quadrangle migbt with the greatest degree of probability be 
t·egarded as the Conasauga shale, which is nor mally between 
the Copper Ridge and Rome, if it were not for the fact that 
along Beeswax Creek Z to 4 miles south of the area of g ray 
sha le the Conasauga, which the1·e direc.tly and normally fol
lows the Rome, consists, so far as observed, of severa l hundred 
feet of limestone. In view of the uncertainty as to the age and 
relations of these rocks, it is believed to be most expedient not 
to assign aoy definite age to them. 

CAMBHTAN SYSU:ill 

The Cambrian formations t h;lt crop out in these quadl"a ngles 
are the Rome ("Monteva llo") formation and the Conasauga 
("Coosa") limestone. 

UO)LK (''MONTJn'AM.O") FOR:O.tATION 

NatiW and limii$.-The name Rome for mation, from Rome, 
Ga., was intt·oduced by Hayes in 1890. The name "Chocco
locco o r Mo ntevallo shales" was introduced by E. A. Smit.h, nt 
about the same time, for rocks in centml Alabama now known 
to be eq uivalent, in whole or in part, to tbe Rome formation. 
T he equivalency of the Rome and "Montevallo" was not sat
isfactorily cstablishe<l, howevet·, until 1908. In the meantime 
the name Rome had been g iveo wide currency by use in 
eleven foliQs of the Geologic Atlns of the United States, and it 
se~med best to retain it, although the name" :Montevallo" has 
slight pr·iority in publication. 

The base of the Rome formation is nowhere exposed in these 
quadt"l!ogles, but it is exposed in the southwestern par t of t.he 
Rome qLHldt"11ngle in Georgia and Alabama, and is there 
underla in by t.he Shady ("Beaver") limestone, which prob
ably nnclet"lies the Rome in t he Bessemer-Vandiver area also, 
as it is exposed beneath the Rome on Beeswax Creek, in t.he 
northeastern par t of the Columbiana quadrangle. T he top of 
the Rome is fixed at the upper limit of red shale and of the 
pecu lia r hard siliceous limestone that we.1thers to a r usty sand
stone characteristic of the Rome. This lithologic bou ndary 
is der, nite and easily J·ecogn i?.e<\. Above it everywhere lies 
the olive-colored shale or blue oolitic limestone of t.he Cona
sauga ot· equivalent formations. 

Distt·ibution..-The Home for·mation crops ont in n narrow 
band along the sonthe.rst margin of the Cahaba coni field. 
Helena is situated upon it, and the best exposure of the for
mation in th is area is in that town and its vicinity. I t is 
much better displayed to the north and west of Montevallo, 
15 miles south of Helena. 

The west boundary of the stt·ip of the Rome is a fi1ult, along 
wh ich the formation has been thrust west,vard and upward into 
contact with the Carboniferous rocks west of the fault. The 
vertical movement along this firult can not have been much if 
any less than 12,000 feet. Small are.ts of the formation occur 
a lso in t he southeastern part of the Vandiver quadrangle. 
These are remnants of an overth ruet mass dwt has been nearly 
removed by erosion. 

(Jhamcle~· .-The .Rome formation is composed predominantly 
of stiff greenish shale, yellow fl aky shale, and red shale, but it 
includes t.hin layers of impure liu1estone, th in cherty layers, 
t hin layers of brown rotten sandstone, which is normally cal
careous, thin bands of qunrt?.ite, and beds of line-gt11ined cal
careous sandstone us much as 20 or 30 feet th ick. lt is 
decidedly variegated in color. D i viding R-idge, which extends 
both north and south of Helena for· several mi les, is made by 
a bed of sandstone 30 feet thick composed of about eq ual pt·o
portions of silica and li me cat·bonate. 

TMckn.ess.-As the bottom of the Rome for mation does not 
crop out, its full t hickness in this region can not be determ ined. 
At Helell!t about 1,000 feet appears to be exposed, and it is 
not unlikely t uat the formation reaches a considemb ly greater 
thickness. 

Age and co?"J"elation.-Small collections of fossils have been 
obtained from the Uome form>ttion in the Bessemer quodrangle, 
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from which the following fo1·ms have been identified by C. D. 
Walcott except the 0/e,.wllus, which was identified by the 
wtitet. 

Mioromitra (Paterioa) majo•· Obolus smithi " ralcott. 
\Valeott-. \Vimanello. shcll.tyoneis " 'alcott.. 

Micromitr~L (Pntedna) williardi OleneJim; thomp!;()Oi Ilu.ll. 
Walcott~ Paedeumin.s transitans W'alcott. 

l\fi(•rowitr£t.. (lphidol1a) paunula Wanneria bnlli "'alcott. 
Wbite. 

T he fossils in this list, except the 0/enellus, were obtained 
from two localities, one a quarter of a mile north of Helena 
and the other 4 miles south of Helena, from a bed that seems 
to be about 500 feet below the top of the Home. ]n the 
vicinity of Montevallo, about 200 feet below the top of the 
Home as del imited in that loca li ty, 0/enel/us tlwtnpsoni is 
abundant. Of the fossils in the list JJficJ·omitJ·a ( Paterina) 
willi<t?·d·i, Oholus smithi, and Wimanella sltelbye11sis are known 
only fr·om the Rome of Cahaba Valley. The .Micromib·a 
(Paterina) 7Jannula is recorded by Walcott from Lower, l\Iid
dle, and Upper Cambrian rocks, but the greater number of 
oecul'l'ences are Middle Cambrian. The Paedewnias and the 
Wanneria are in some regions, >ls York County, P11., associated 
with Olenellus, which i~ accepted as n Lower Cambrian genus. 
The paleontologic evidence, as genemlly in terpr·eted, indicates 
the Lower Cambrian age of all but the upper 200 feet more 
or less of the Rome in this region, which may be Middle 
Cambr·ian. 

Oo the basis of continui ty and lithology as well as on rather 
meager· fossil evidence, the Rome formation hns been cor
related with the u ppcr p;rrt at le;1st of the Wntalrga shnle of 
eastern Tennessee, the R ussell formation of Virginia, and the 
Waynesboro formation of Pennsylvnnia. However, fossils 
collected from the Russell fol'mation in the summer of 1926, 
throw considerable doubt upon the supposed equivalency or 
the Rome and Russell formMions. 

CONASAUGA ("COOSA'') J,DIRS'l'QNK 

1Vcmw.-The name Conasauga, from Conasauga River, in 
northwestern <3corgia, was introduced by llnyes in December, 
1890, and appea red in print in Febn uuy, 1891 . The name 
CooS>•, fr·om Coosa \'all<::y, was introduced by Smith in Janu
ary, 1891, for tbe same rocks. For the reasons stated iu con
nection wit.h the name of the Home form>llion, the name 
Comrsauga is used in tbis folio. 

.Di$lribution.-The Conasauga limestone underlies much of 
the width of Opossum \'alley from Bessemer to Wyln111. It 
is bounded on the west side by a fa ult along which it is in 
contact with the Potts,·ille. I t crops out extensively in 
Jones Valley, occupying a belt about'' mile wide the whole 
length of the valley within the Bessemer quadrangle. As the 
Conasauga is absent. in the Besserner quadrangle in Cahaba 
Valley, it must thin out somewhere underneath the Cahaba 
coal field. 

The gray 1111d yellowish shnle of the formation was seen at a 
n umber of places in the vicinity of Bessemer. There is also 
a good exposur·e of the shale, containing limestone layers, on 
Eleventh Street in Birmingham, opposite the street-car barn. 
The limestone is pRrticularly well exposed in the westem part 
of Bessemer and just to the northwest and at many places in 
J ones Valley between Bessemer ,and Birmingham. 

Topograpl1ically the Conasauga forms low, flat, damp ,·alleys 
known as Flatwoods. 

Clwmcter.-Thc Conasa uga is made up mostly of rather· 
th in bedded dark-gray finely crystalline limestone, interbedded 
with more or less soft, fiRsile, and probnbly cnlcarcous shale, 
which weathers gray or yellowish. 

Chemically the Conas!Hrg>~ l imestone is, so fill' as ana lyses at 
hand show, high in c11lcium carbonate and low in magnesium 
carbonate, with sti ll smaller amounts of sil ica, iron, and 
al umina. 

In places, especiall y in the ,·icin ity of Bessemer 11nd at old 
Joncsbor·o, layers of waxy-looking chert not O\'Cr half 1111 inch 
thick occur in the shale. This material is dark witlrin but 
rusty ou the weathered surl>tee. At loeliitics where tl1is chert 
occur'S many small prismatic pieces of it 1nay be scattered on 
the surfuce. The in ter bedded chert and sh,de are well dis
played on Twenty-fourth Street in Bessemer. (See B il'lning
ham folio, No. 175, Pl. I.) The continuou~ beds of lime
stone where the formation is best exposed in Jones Valley 
might sug,e:est that the shale docs not exceed one-tent h of the 
mass and that it occut'S for the most pnrt as comp>ll'lltively 
thi n partings in the limestone. Possibly, however, the pro
portion of limestone nnd shnle varies muel• along the strike, 
and there may be much more shale in some places than in 
others not far removed. In some localities, ns 1 to 3 miles 
northeast of ~ron te,·allo, about 30 miles south of Birmingham, 
the thick layet'S of the Conasauga arc, on the weathered sur
face, striped with alterna ting gmy and bluish bands half an 
inch to 2 inchEs broad. Such banding is highly developed iu 
the equivalent Rutledge and Maryville limestones of Tennes
see. I n the vicinity of Bessemer and elsewhere in J ones 
Valley some of the limestone is shot thr·ough by a network of 
calcite veins. 

u~-.mor \ 'andlvllr 
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Tlticki/£88.-The th ickness of the Conasa uga is 1,900 feet, as 
calculnted fr·om the width of t.he outcrop and the angle of tl1~ 
dip, with the assumption that there are no irregular·itics in 
structure to vitiate the resu lt. These figures are compantble 
to those ,e:iven by Hayes for the thickness of the Conasauga in 
northeastel'll Alabama-1,600 to 2,000 feet. If the bottom of 
the formation is not brought to the surfuce along the fauiL the 
thickne..os is still greater by au un known amount. 

Age a11d co,·relation.-Fossils are fairly plentifu l in the 
Conasauga, although it appear'S to be unfossiliferous because 
the fossils are so firmly inclosed in the rock that they do not 
appear on weathered or broken surfaces. By close examina
tion, however, nnmerons sections of trilobites and brachiopods 
appear on a broken surface of some layer'S. 'Fmgments of 
trilobites also are revealed on the weathered surface of a layer 
here and there. ~[any layers are full of a bt~lnchiug form 
that may be of organic origin. Fossils collected from the 
Conasauga linrestone i n Jones and Opo~sum valleys in the 
Bessemer and Birmingham quadrangles are listed below as 
deter·mined by C. D . '\Valcott. 

Lingulcllt\ buttsi \Vnlcott 
Llngu1ollo, dosiderrLta 0V alcott). 
l,iogulella quadrilateralis (Wal-

cott). 
L lugulelln. shu ilia (\Vnlcott). 
Dicelloums appnln.ehin. \Valeott. 
Aerotrota. kutorgai \Valcott. 
Mierornitra nlabtunaensis (Wt\l· 

cott. 

\Vestonio.. 
Obolus laauborni (llook). 
Obohts willisi t\Valcott.). 
Norwood in. simplex \Y'aleott. 
NorwOO<lin. pond(lr<>iSA \Valeott. 
Norwoodia gracilis \Valcott. 
Agnostus., 3 or 4 spoole.s. 
Crepiccpba.lus texunos Shum1trd. 
Cropioophn.l us thooso. W nlcot t. 

The species of trilobites listed are now regarded by both 
\Valcott• and Ulrich as char'llcteristic of the Upper Cambrian, 
but nccording to ·walcott some of the brachiopods range down 
in to the Middle and Lower Cambrian . Tt is agreed, however, 
that Ht lenst that p>Ht of the Com1sang>~ which euTies the 
fauna listed is of Upper Cambrian age. No exclusively Middle 
Cambrian fossils are yet known Ji-om the Conasauga of Binning
ham Valley. But the Conasauga of the are:rs sout.he:rst of the 
CHhaba coal field in Alabama canics ~Iiddle Cumbrian fossils 
and may be all :i\Iiddle Cambrian. Thr·ough the fossils til e 
Conasauga ha~ been eon elated with the Hutledge limestone, 
Roget'Sville shale, N!ary,·ille limestone, and Nol ichucky sha le 
of Tennessee, the H onaker limestone of e.rstem Tennessee and 
southwcster·n V irginiu, and the Warrior limeatone of P~nnsyl
nmia. This correlation, howe,·er, is coneet only for· the Cona
saug>l of the Swte as a whole. The ConaS>llrga of Birminglunn 
\'alley, so firr as known, is more nearly equi valent t.o the l'\oli
chucky shale and perhaps the i\l;rryville limestone nlso.'; 

C.AMllR f.\ N OR OnDO\.J('IAN SYS'fl~M 

SUUDIVISIONS 

Pending a decision as to the adoption of U lrich's propo~ed 
OzarkiHn system, five for·mations are classilied hy the United 
States Geological Burvey as of eitber Cambrian or Ordo"iciHn 
age. They are, in ascend ing order, the Brierfield, Keton:l, 
Bibb, Copper Ridge, and Chepultepec dolomites. They com
pose the Knox dolomite of earlier reports on th is r<>gion . The 
Brierfield and Bibb do not extend into the Bcs~emcr- \'a ndi\'Cr 
are;r, bu t the entire series is developed in the l\Iontevnllo 
quadrangle, and is fully descr·ibed in the J\Ioutenrllo-Colum
IJi,H1a fol io. Their relations are also shown in the tai.Jle 0 11 

t he bac·k of the columnar-section sheet. In the writer's opin ion 
there m·e no ~:rounds for· assigning these rocks to either the 
Cambrian or the O rdov ician system, but there are cogent 
reasons tor the conclusion that they constitu te a natu nrl sys
tem intermediate between the Cambrian and Or·dovician Hnd 
coordinate in ti me val ue with those systems. 

U~C0:.'¥0fUU1'I' A'L' 'i'HR »ASN OF THH KH'l'O.NA A~J) COl~l'lUt lt i DOH 

DOI.OMI1'l~S 

ln l.lil'l11ingham Valley the Ketona dolomite succeeds tl1e 
Conasauga limestone, I he Brierfield dolomite, which in the 
Montevallo quadrangle lies between the two formations, being 
absent.. ln Cuhaba Valley the Conasauga limestone 11nd 
Brierfield dolomite arc both absent, and the Ketona lies upon 
the Rome fonnat.ion. Further more, the K etona itself is al most 
certain ly absent for some distance north and south of Be..osemer, 
where the Copper R idge dolomite nnd Conasauga limestone :\rc 
in contact. The stmtigmphic gap in the part of Jones VHIIey 
whet·e the Ketona is presen t is me:1sured by the th ickn ~ss of 
the Brierfielcl dolomite (1 ,200 to 1,500 feet); the g.r p in 
C,1lmhn Valley, by the thickness of the Conasaug.1 ~ n d BriH
Iield formations as developed elsewhere, umounting to 3.000 
feet; uud the g>lp between the Com1suuga and Copper Ridge 
iu the vicinity of l3e..<;;;emcr, where the Bri erfield, K etona, and 
Hibh are absent, amounts to about 2,500 feet. 

KKl'ONA DOLO!Ili1'K 

Nmne.-The Ketona dolomite was named by Butts fr·om 
K etonH, 5 miles nor·th of Bi rmingham, where a large qnal'l'y 
has been opened iu the formation. 

--------------~------.. \Vnlcott, C. ])., CtunbriMI trilObites: Smith~onitl.l) )JiM: Coli., vol. 64, 
No.3. HH6. 

6 For further discussion of this &ubjoot o..nd tor flgurcs of SOIIll" of tho 
foF-sil" liated here and elsewher-e in this folio see Butt'J. Char1('!.!. nn<l others, 
Geology of AJabnma: A lab1l11Ul G-eol. St.ar,•ey Speci:~l Pub. l 4, J9~6. 

Di8b·ibuti<>!1 .-The Ketona apparently underlies most of 
Opossum V<1lley north of Woodward and crops out in a nar
row strip on the east side of Flin t Ridge northward to Walnut 
Grove. It cr·ops out ar·otrud the north end and on both sides 
of the & !em Hills, southwest of Bessemer. It shows at a few 
points in the southeast quarter of B irmingha m, and a gray 
apparently pure dolomite referred to the Ketona was thrown 
out from a well in the vicinity of Cleveland. No t race of it 
was seen along the cast base of Red Mountain south of Cleve
land, and it is nlmost certainly absent, as shown by the fact 
tlmt the Conasauga linrestone is exposed in the vicinity of 
Jonesboro in practic-:tl contact with the Copper Uidge dolomite. 
ln Cahaba Valley the Ketona cr·ops out along the bottom of 
the uar·row valley between New Hope Mountain and the 
Cahaba coal lie](!. For most of the distance it is separated 
from the Carboniferous rocks by a nanow strip of the ~me 
formation . , 

Chamcte1·.-The Ketona is almost all t hick-bedded light
gray rather co>n'Sely crystalline dolomite, and, unlike the 
Copper Ridge and Chepultepec dolomites, it is neMly free 
from silica. Locally, as at the quarry of the Republic Iron 
& Steel Co. near Thomas, in Opossum Valley, the K etona has 
the appeamnce of a crush breccia through a c:onsider>lb le thick
ness, as shown in Pla te II. The chm'llcter of the bedding is 
illustrated elsewhere. G Chemica lly this rock is near ly pure 
dolomite, as shown by the following aver>rge of a number of 
analyses : 

Analyses of Ketona dolomite 

SiO, .. -----· ---- ..... ------·--·-
AI,.O, ........ ··----- -----------· 
lnroluble mutter _ . ___ ..................... . 

OnOO, ·--··-·· ·-· -- , .. _ .. -
M~OO, . _______ --·-- -·--- -· · -- ·-------- ·--· -·-

0,64 

54.80 
43.82 

2- 3 

1' 31 

• 96 

0. 70 

.oss 

G5. OS 66. 041 

42. 47 43. 001 

1. A verng:~ ot partial analyses or ~ix samples eoJleetOO by the author 
from the :Fl'e0111an fllrtn, in the S\V. i NK t ::~ee. 33, T. 2L S ., R.. 3 ·w., 6 
u1Ues north of Montevallo. Sample& taken e'•o1·y 40 feet through a thick
nel-S of about 200 rcet. An{l~yae~ Uy the U.S. GP-ol. Sun '&y. 

2. A'·~:nnge tululysas or rock taken out during four months at Katona. 
quarry. Analy~('IS by TerHtessee Coal, Iron & Railroad Co. 

:l. Average or t.:-n unaly::~es or oa•·loud l:IIUuples. f1'0m North 13irmingbam 
quarry. aggl'cgMhJ~ 1:10 carloads and extending o ,rcr t~. pe•·iod or moro than 
tbreo years. Aoalyses by Sloss-Shoflleld Iron & Steel Co. 

These analyses show a ,·ery pure carbona te rock. The ratio 
of e>l lcium and magnesium car·booates is nearly that of the 
mineral dolomite, which is composed of 45.6 per cent mag
nesium carbonate and 54.4 per cent calcium carbonate. 

The rock is used extensively for fl ux in the furnaces of the 
B irmingham district. 

TlticktW88.-The thickness of the K ctona dolomite in Bir
mingham V,llley and in Cahaba Valley nor th of H elena is 400 
to GOO feet. I t may be thicker in Opossum Valley and in 
Cahaba Yallcy soutJ1 of Helenn, wher~ the outcrop is wider. 
The greater· width of outc•·op, howe"er, may with equal prob
abi li ty be due to lower 'd ip or to wavy folding. Exposures are 
lacking to reve.1 l t he f!lcts. 

Age.-No fossils of any kind have ever been found in the 
formation; its age is determined by its stratignrphic position 
and structu ral rchrtion to other formations. Tt is younger 
than any rocks known fr·om thei r fossils to be of Upper Cam
brian age. 

UNCON.F'ORMl't'Y A'J' 'I'IIR TOP 09' 'I'RR KR''roN,I.\ DOLO~II'rB 

The Bibb dolomite, which overlies tbe Ketooa in tbe Moute
vallo region, is absent in the Bessemer-Va ndiver area arid the 
Ketona is therefore f9llowed unconformably by the Copper 
Ridge dolomite, described below. The thickness of the absent 
formation is 275 to 500 feet. 

COPPKR RIDt)K J>OI.OMl'J'K 

Name.-The name Copper Ridge, under the form Copper 
R idge chert, w11s introduced by Ulrich 7 from a conspicuous 
ridge 8 miles northwe~t of K noxville, T enn., which is made 
by the formation . The term was subsequent ly modified& by 
the inclusion of the "Lower Knox" of Tennessee. As now 
defined the Copper· Hidge in Alabama is conformnbly overla in 
hy the Chepultepec dolomite and confor·mably underlnio by the 
Bibb dolomite. TLc formation in Alahamn is identifi ed with 
that in Tennessee on the grounds of se<tnence, lithology, and 
the presence of the same species of Cryptozoon in both areas, 
and also because the outcrop is pr'obably tontinuous from the 
type locality into Alabama. 

D istribution.-The Copper Ridge dolomite is one of the 
most widespread formations in northe>rstern A h<ba ma. It 
was probably deposited over the ent ire area nnd is absen t now 
only on the crests of the anticlines from which it bas been 
eroded. There is a small faulted ar·e.1 of Copper Ridge near 

'Butbi, Chari('$, U.S. Ocol. Survey Geol . .t\tlns, Birmiugham folio (:No. 
17i;), pl. Z, HllO. 

'Ulrich, E. 0., Revision or the l>ltleozoic ~;ystems: Geol. Soc. America 
Hull., vol. ~z. PI>· t}.(_J.!j- G:n. HH1. 

'Ulrich, E. 0 .. TenoP.E>SOO Dept. l·~ll uNl.t iOfl Div. Geology Bull. 28. J). 34, 
19Z~ ; BuB. 3t, p. 16, 1924. 



P leasant R idge Church, northwest of Bessemer. It crops out 
in the Salem Hi lls, in F lint Ridge, along the west bnse of 
Red Mouutni u, and in New Hope Mountain in Cahaba Va lley. 
It is almost certainly p1·esent under the coal fields nnd under 
all that part of the Bessemer-Vandiver a•·en east of New Hope 
l"tidge. 

Characlm·. - As the Copper R idge dolomite is not well 
exposed iu the centr·al Alabama region but little knowledge of 
its re;tl character can be gained tluough di rect observation. 
Here and there an isolated exposure of dolomite appears in a 
wide expanse of territor_v, the surface of which is deeply 
covered with red, taw ny, or gray soil, full of chunks and 
boulders of chert, which are also strewn nbundantly o,·er the 
surfr1ce. Fortunately, however, exposures on A lligator C1·eck, 
nbout 10 miles south of the southwest corner of the Bessemer 
quad1-aogle, have re'"ealed tlte real nHturc of the Copper Ridge 
and Chepultepec dolomites. T he section of these dolomites 
on A ll igator Creek is followed upwm·d in regular sequence by 
au almost complete section of the Longview and Ncwala lime
stones along Little Caltaba l'tiver half a mile east of Alligator 
Creek and wit hin the Montevallo qnadr·angle. A compilation 
of the two sections is given below. 

Section. along AlligatiJ?' Creek MUl Little Cahaba. Jl.ir;et• in sees. 6 a11d 17, 
1'. !14 N., R. 11 1£. 

New:~.la :~.nd Longview limestone~ (on J_,ittle CalH~ba 
River): 

ZL J,hoe~tono, largely penrl·gray. l)()neryst.alliooor 
very finely crysh•Ji ine, bri ttle. much hen.vy Jo'eet. 
dolomite. and sonte chert. beJo,,• -------------- 1, 000± 

Chepoltepee tlolomite (on Allig:u.(u• Crook): 
20. Dolomite, dark gl'ay, eooraely ery8tnlline. ln.yers 

6 inches to 1toot thick--------·--- - ·-- -- - -- -- 2$0 
19. Not exposed ..•. •••. .•.•.•.. ..•.. .•. •.. ........ 110 
18. ))olomite with chert.... .... .................... 80 
17. Not. exposed; much cavernous chert with g;.\8-

tropod• -·-······ •••••••••••••••••••• . •••. • . so 
16. Dolomite liko No. 20 -- ---- ·- --- --- ---·------- 200 
1:3. T.ime~;tone. pe::trl-gra.y, very finely or not vh;ibly 

crystalliae; ~few ga.st1'0pods abow in sec.:tion 
on the weathert!d surfn.ca or a JayC!r or two... 3.'}0 

I, 100 

Copper Uidgc dolomite {on AJJigator Creek): 
H. Cbert. solid............. . ... . ......... . . ........ 10 
13. Dolomite, thick bedded. d:l.l'k g ray, coarsely 

Cl'y:;Udline. pnrtly exposed; much chert dclbris 
with Oryptozocm common_ ____ ___ ___ __ ________ 7.) 

12. No& ••Po.<•<l ........ ••••••. •••• •• 130 
tt. Dolomite like No. llL ___ ____ ____ ____ ____ ·- - - ·--- 25 

10. Notoxposod ·-- -----···-,···--------·-··---- ---- 40 
9. Chert, s<>li<l ... ..... .......................................... 20 
8. No& exposed ... ......... .. . .. .. . .... . . ...... ... So 
7. Chert. solid ....... • .• .•••••... 10 
li. Dolomite, like No. 13, not all exposed __ .... ..... 250 
5. Not exposed, dense ehert with two or three 

IJ(>eoi~l:l of C1·.vpt<>zoon plentiful .. ~------ .. 360 
4. Dolomite like No. 13, yields much denae jagged 

cbert . ...... .. . . ... . . . . . ..... ..... . ... .....•.. 37~ 

8. LimeRtone. light grn.y, eompaet ~--- ............. 10± 
2. Dolomite, mostly light gray, tlnely crystaJiiue; 

yields a.buodant hM.vy cherL.............. ....... 37Ci 

l, 760 
Kotona dolomite: 

1. Doloulite, light gray. eoa.rte. some slightly nlAg-
ne~:~inn lime..->tone, no <:ihert; expoRed to ftLult. 250.±: 

The dolomite that constitutes tue main mass of the Copper 
Ridge is prevailingly a th ick-bedded dar k-g•·ay and rather 
coarse gr·ained rock. On A lligator Creek, as shown in the 
section above (No. 2), the lower pa rt is ve•·y fi nely c•·ystall ine 
and light gray. The appearance of the rock indicates calcium 
ca1·bouate and magnesi um carbonate neady in tue dolomite 
ratio. No analyses that a•·e slll·ely of Copper Ridge dolomite 
are known to the wri ter . 

T he surfaces underlain by Coppe1· .l:ticlge are thicldy strewn 
with chert t·anging from small pieces up to masses several feet 
in diameter. The larger masses of th is chert are especially 
well displayed on ;\iahan Creek, in the Monteva llo <1uadrangle 
a few miles south of Montevallo, where the creek cuts through 
the chert ridge 1 to 2 miles enst of B1·icrfield. Notwith
st..1 nding the great quantities of chert on the surface little 
appears in the freshly exposed beds in <:r·eek sections 1111d 
other places. T he chert is evidently a secondary product 
developed in the process of we>1thering. L>tyers of dolomite 
01· l imestone at creek leYcl may be followed to their outcrop 
higher up 011 the banks and be found to chaoge entirely to 
massive chert. 

T he chert lws been shown by "Washburne through micro
scopic examilltltion to be crystall ine quartz. It is very dense 
and tough, weathers with jagged surfaces, and breaks down 
in to small angular fragments, very litt.le of it being mealy ot· 
chalky, like much of the chert of the other cherty formations 
of the region . A typical specimen is shown in P late III. 
The preva ili ng colors nrc white, yellowish, and pink. 

Topographically the Copper Ridge dolomite geuemlly 
expresses itsel f lls a ridge, on accou nt of the protecting mantle 
of chert which has accumulated on the surf:rce. Flint R idge 
and the Salem H ills, in B i1·miugham Valley, and New Hope 
Mountain, in Cahaba Va lley, are examples. 

1'hiclcne&s.-The th ickness of the Copper Ridge in the 
Alligator Creek section is 1,750 feet, wh ich may be assumed 
as the thickness throughout the Bessemer-Vandiver area. 
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A.ge and c<n-rclation.-No fossils have been found in the 
Copper Hidge dolomite in either the Bessemer or the Vandiver 
quadrangle. Two types of Cryptozoon in t.be clwrt luwe been 
observed in tl1e l\Jonte'"allo-Columbiaoa region to the south, 
and a few specimens of gastropods in chert were collected in 
the southe>lstern port of the Columbiana quadrangle. A col
lection obtained half a mile west of Chalkville in the .Binning
ham quad rangle and another within n mile west of Springville, 
still farther northwest, a•·c the best that have been obtained 
from the Copper R.idge in the Appalachian region. 

Of the Copper Ridge fossils Ulrich says: ~ 

l~ccogn izable fo .. ·•.si1s are as a rule exceedingly J'are iu t-he Coppe1· 
Ridge, nnd those fouutl are almost without exc:ep1 ion only silicified 
mold:-t in the chert residue. I\Iasscs of a compound crypto-.coou 
I'CSCmbliog a. wululaium ( Pl. IV), a :;uppos.cd gig:tntic (:al<:.arcous alg:_l.., 
:ti'C fa.i l'ly common in the lower ancl 111 iUd le parts of the Copper Uiclge. 
'Yith these oc·cur :wmc of "br-ain like" n.ppcar<HlCC. 'J1hC r·ounllcd 
nnlst-:cs of anothel' spcoios, 0. prQlij'cnwt.? ( Pl. V) 1 seem to he <".<>nflncd 
to the upp~r half or the Coppc•· Hid~:e. '!'he other fo-<;sil!> consist 
cbie£ly of gastropods, with one Ol' two each of cephalopod:.. and trilo
bites, all of undescribed specie-s. 

rrho COIIecliOU front <Jbalk\'illc seems to COIIlC fl'OHl :l hig-ber· po:;:, j. 
tiou iu t.hc formaliou than the Spdng\'ill~ lot. Jt coutaio:s fou.r 
SJ>ecics of Bimwpea, a. species or a new gen~~~ ( Rhtt('IJ()})f'<l. Lflricb) 
combining charnctCI'l-'5 of l;inu()])ett and l!)ut Qnia, and one species of A. 

new genuiS of compre$Cd couj~ll limpets ( lAJfJhuc<>JU(i>,' l'h·jch) that. 
scf!ms to be cbm·actN·istic of the Ozark ian ft\uua. 

'l'hc Springville colle<;liou occur:$ in a cellular, l'':llhct· mealy l:hCJ·t 
obsOJ'\'Cd at a few plae<'S beneath the middle of the fonna.tion. 
l~x<:cpl· tho limpet, wbid1 it' somcwbal douhtfull~· common to both, 
the fossils in this lowe1· zone arc quilc diU'ercnt from those found nca1' 
nbt~lln·ille. In the Springville co1le<;lion we uote a new limpet allird 
to 2'rybliilinm, a. very 1aJI specic!i of &enclln, two spcclc.-; of l~1fp~elo· 

co~tus, three. :o;pC:<1ie.s of Scaet·ogyra-onc related to R. t;u·eezyl and 
auotlH'l' to S. obliqua-and a.sm.-111 <:m·,·cd rapidly tapering cephalopod 
of the genus f.l'ri.socera.(( Focrstc. "•ith the pl'Ob:.\hl(' cx('c;pLlon of the 
last nil these indicate a lower Oz.;:\rkian horizQn. 

ComF:trL'<l with O:t.:'l.rkiau fa.unas round io r.nssour.i the fossils of 
the Chalkvitle collection prove to be most closely related to those 
that m:u·k the P1·ocior dolomite aucl au uudescl'ibed uuit above H. 
'l'hosc of the Springville collection, ou the other baud, are ver)' 
similar and iu part. iudistioguisha.ble fL'Om charftcteristic fossils of the 
Em inence dolomite. 'The evideur..e in baud, theref01·c, indicates t.hat 
the bc<ls referred to the Copper Hidge iu Alabama include •"<>present· 
atives of the J'.lis.osouri formations meot.ioned. :.\Ioreo,,er, as tbose 
) fissouri formations are separated from ench other and from the pre· 
ceding Potosi dolomite auc.l the succeeding Gasconade dolomite hy 
O\'edap unconforrnit.ics, and as their maximnm aggregate t.hic·kucss 
is greatly inferior to tbe maximum thicl.:ncs$ of the Copper Ridge, it 
seems reasonable to iufc•· that the Copper Ridge includes also beds 
that ft\ll into the hiatuses known to occur bct.ween the mentioned 
formations of the middle Oza,rkiom t>C<1ucnce of deposits in J\fissouri. 

lu,·esligatious made :iincc the publication of the Bi1·mingham folio 
ba\'e shown thtlt th(' beds in whi('h were fonn<l tho fil'St tht·ce of th~ 
fossils listed in that folio a.\5 middle Knox a.rc really mnch young-ct 
than Coppct· Hidge.'0 'l'heit· horjzou io fnct ooncspouds to the Long
''iew limestone of this folio. 

Nlt?ne.-Tbe Chepultepec dolomite was established as a for
mation by U lrich 11 and named by him ft·om the town of 
Chepultepec, in i\Iurphrees Valley, 30 miles northenst of Bir
mingham, near which the formation is well developed and whe•·e 
it hns yielded the most species and beet-preserved fossils of its 
clwl"aCleriat.ic fauna that ha ,.e been found in Alabama. As 
now defined it rests conformably on the Copper R.idge dolo
mite in bot.h Tennessee and Alabama. 

Diswibution.·-In these quadrangles the Chepultepec occurs 
onl y in CHbnba Valley, where it crops out in a belt along the 
east flank of Newhope .Mountain. A narrow strip, which is 
thmst up by the Cahnbn Valley fault, occu•·s along the middle 
of the northeru p11rt of the valley in the Vandiver quadrangle. 
At the north rmu·gin of the quad111ngle this fault lies along the 
crest of a low ridge just cast of Hebron Church, and the 
·Chepultepec, which crops out on the cast side of the rid~e, has 
been finrltecl into contact with the Fort Payne chert, which 
cr·ops out on the west side. 

C!taracter.-As sl1own in the section ou Alligator Creek, 
the Chepultepec consists of limestone in its lower parl and 
dolomite in its upper part. The dolomite appem-s to be some
what thi nner bedded than the Copper R idge but of the same 
gray color and coa1-sely grnnular texture. The limestone at 
the bottom is light gmy or pearl-gray and very finely crystal
line or· in pnr t without visible crystalline texture. This lime
stone is possibly present at Chepultepec, where there is a 
va ll ey, probably eroded upon it, bel ween the Copper· R idge 
and Chepultepec formations, as noted by Uh·ich in his original 
description. The Chepultepec diffe•-s from the Coppet· R idge 
mainly iu its limestone, its chert, and its fossils. Its cher t, 
unlike that of the Copper Hidge, described above, is predom
inantly mealy, weathering to a chalky textm·e, much of it full 
of irregular cavities as if worm-eaten and but little of it 
sufficiently dense and resistant 1o for m large boulders. Its 
cbaructer is shown iu Plate YI. As a result of the chan1cte1· 

• Ulrich, K 0., perljQnfd communiet•t.ion. 
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of the chert, the areas underlain by the Chepultepec hnve little 
other than fine debris scattered over the surfi1cc, and usually it 
is e>1sy to distinguish in the field the at·ens of Copper R idge 
and Chepultepec. However, as their contnct is practically 
nowhere exposed, and as the two kinds of chert become mixed 
along the boundary line on the slopes, precise loeatiou of the 
boundary is generally impossible, and therefore the areas of 
the two are not separated by a line on the map. 

T!tickneu.-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 con·ela~ion.-The Chepultepec bas yielded a cou
siclcmble fauna, mainly gastropods, which generally occur in 
the CtWCI"uous mealy chert. The fossils are fairly common 
in the chert wherever the formation crops out in the 1·egion, 
but the most abunclnnt nnd best fossils have been collected at 
the type locality near Chepultepec, iu the Bir mingham quad
J-nnglc. The following list, identified by Ulrich, comprises 
all the deter minable species so far found in the typical expo
sures of t.he formation in the vicinity of Chepultepec, Ala., and 
:~t Jasper, Tenn. Most of the listed species are common to the 
two localities, and at both places the collections were made 
from laye1-s of porous chert lying app1·oximately 200 feet 
beneath the top of the formation: 

Archeoeyathostsp. undet. 
Lophoeonua t;p. 
Polagielltl ex pans<\ Ulrieb. 
Sinuopea humerosn. Ulrich. 
Sinuopea regalis Ulrich. 
Sinuopc..'\ turgida. (flail). 
Rbnehopea grandil; Ull'ioh. 
RhtWhope..'\. strongi {Whitfield). 
Ozarkotoma acuta Ulrich. 
Euomphalop~:~ia involuta Ulrich. 
Helicotoma uniangulata. (Hall). 
Helleoto••l:1diijQ•·et.a. Ulrich. 
Ozurkispira typica Ulrich. 
Cbcpultor~eeia le.io!:iOme.lln. {Sar-

cl()S<>n). 
Gasconadia putilla (Sar<losoo). 
(;hlsconadia nit.ida Ulrich. 
Ophileta, 4 unnamed species. 
Cn.mcroccra-S huzzabenso Ulrich 

and Foerate. 

Waleottocerus obliquum Ulrich 
and Foerst~. 

LevlsoeerA$ cr. L. mercurios 
(Billiof!'). 

.t;;,·emoecras g racilo Ulrich and 
Foen;te.. 

lt:remocera.s infundibulum Ulrich 
and Foerstc. 

Eremocer~lS u1n.jor Ull'ich and 
Foerste. 

Buehloroooras sp. 
Clarkocel'a& ncwtou-\\'lnchclli 

(Ciuo·ke). 
Clarkoc('ras eonieum Ulrich and 

l"oorsto. 
Clarkoeera.a curvatum Ulrich and 

Foerste. 
0JlQOtooortus joJsperCI)fW Ulrich and 

Foorste. 
fl ystricurus! n. sp. 

Some of these fossi ls have been found also in t.he Chepulte
pec of the Bessemer-Vandiver area. 

Ulrich states that 17 of these 31 species occur in Missouri in 
the chert of the Gasconade dolomite, about tbe same number 
in the Oneota dolomite in Wisconsin and Iowa, at least 3 in 
the small firuua found in the chert bed at the top of the Lillie 
Falls dolomite at Little Falls, N. Y., and 3 others in the same 
formation ncar Whitehall, :K. Y . Evidently the deposits of 
this age transgressed very widely in northensterly and north
westerly directions from central Alabama. 

ORDOYICI AN SYI>l'F.~f 

The fo1·mations definitely assigned to the Or·dovician system, 
nmocd in aseencling order, com prise in Cahaba Valley the 
Longview limestone, Newala limestone, Odenville limestone, 
Mosheim limestone, Lenoir limestone, Athens shale, and Little 
Oak limestone and in Birmingham Valley the partly contem
poraneous Chickamau1,.-a limestone. All these formations, with 
the exception of the Longview limestone, were included by the 
Alabama Geological SurYcy uucler the name "Pelham lime
stone." In subdividing this prcclominnntly l imestone mass in 
Cahaba Valley, it was decided that the name Pelham could not 
be applied to any of the units without causing confusion, so 
new names were adopted, except Lenoir and Athens, which 
have long been in use in Tennessee. The table on the back 
of t.he columnar-section sheet shows the equiYalence of the 
"Pelham limestone" to the units here adopted. 

CAllAUA \ ' ALl,EY 

UNCOXJ10Rr.tl'l'Y A'l' BASE OF LONG''tBW LHfBSTON~ 

In Cahaba Valley there is au unconformity between the 
Chepultepec dolomite and the Longview limestone, owing to 
the abseuc<l of rocks equivalent to the Stonehenge limestone, 
700 feet thick, of centr·al Pennsylvania, which underlies the 
equivalent of the Longview and is above the horizon of the 
Chepultepec dolomite. 

:LONOVIEW Lll\fB$TONR 

Name.-The Long,•iew limestone was named from Long
view, in the l\Ioutcv,lllo quaclt11ng!e, which is situated on the 
outcrop of the formation . 

Lack of exposures prevents observations of the contact of 
the Longview and Chepultepec, but in places the two a1·e 
exposed within a short distance of each other, so that the 
boundary between them is located within narrow limits. At 
the top the Longview appears to merge into the Newala lime
stone, which has little or no chert. At Longview the lower 
and upper boundaries of the limestone have not been precisely 
located, but in the Buck Cr·eek section west of Pelham, in the 
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R<>-.O('m~•· qundntnp:l~. the bottom of the IAnp:,•iew iR about 
100 fl'<'t 'outh!'!l~t of the ford across Buck Creek on the old 
road from Pelham to Helena, and the top is about 1,500 feet 
soul he.tRl of 1 hi' ford. 

J)i61ribulifJII.-The Long .. icw limestone has been recognized 
only in Cahaba Yalley, where it crops out in a strip a quarter 
of n mil~ wide along the west side of the ,·alle)'. In the Ynn
dil•er quudntngle the outcrop is repeated by the fault nlong the 
middle of Cahaba Ynlley north of Newhope Church. It has 
not been recognized in the southetst coruer of the Ynndivcr 
qundnwgle. 

Chamclcr.-The formation is made up of alternating hlui~h
ga·tty line-grained limestone nnd light-gray com"Se-g~>tined dolo
mit~ or nlllguesiuu limestone. [l contnins a gre-ater proportion 
of' dolomite than t he next o,·erlying (Newnla) limestone nnd 
l<'Ss dolomite than the underlying Chepultepec dolomite. Tt 
yields n compuct but ba·ittle chert tLat breaks down into small 
fntgments. Most of it is grny; a little is black. So fi11· as 
aeen in the limestone layea'S it occurs in plates, there being no 
rnvl'rnous <·hl'rt like that of the Chepultepec. 

'J'hil·/mc<P~.-Tl tc thickness of the Long\'iew limestone west 
of P~lltum, wlter~ its boundaries c~o be most nearly IO('}lted, iR 
ubout 400 feet. 

Age lmd correlation.-The L11ng\'iew is sparinJ!:ly fossilifer
ous, hut the few species of fossils are widely and apparently 
unifonuly distributed, so that search seldom fails to be 
rewnrded by a few specimens. Fossils ha,·e been found from 
the latitude of Monte,·allo northward to the north boundary of 
the \·nndiver qundnangle. The ('hnracteristic and mo><t <·om
mon fo,_,.il is the gastropod J~ca11ospira ( Opltilela) compula. 
This i~ ono of the mORt reliable guide fossils, being known ut 
this genentl horizon, to which it is confined, all alon~: th<> 
A pp.~hu·hinn Valley from .\labama to Canada. It is chn~>lt~ 
((•ri~tic· of tlw :Xittany dolomite of c-entral Pennsylmnin and of 
thl' lower purt of di\'ision n of the typical Beekmantown of 
X<•w York, with whidt the Longview limestone is t'Orrclnwd. 
Tht> U'l'fmospira and another similarly wide- ranging g:t~aro
pod, Roubidou.ria, also show that the Long,'iew limestone is 
to be co•·related with the Houbidoux formation of ~Iissouri. 

NKWAt~A. r.tMESTO~'""E 

.Namc.-The Newala limestone was n>tmed from Newnln, a 
post oRice on the Routhern Railway between l\Iontentllo and 
Cole•~•, in the lllontc\'allo quadrangle. It is best cxpos!'d, 
howevea·, neat· Pelham, in the llcsscmer qundrangl~. The 
houndnry between the Newnlo and Longview ca·osscs t he 
P~lhum-Uelenu road ubout half a mile northwest of Pelham. 
'l'ho houndut·y between the Newnla and the overlying L cnoia· 
lim~Rtone lies nl'lll' thl' east side of the Louisville & Nash ville 
Ruih·oud Mtution at l'ellwm. Tho Newalo and Longview seem 
to gmde into each other, but the upper boundary of the 
Ncwuln is, lO<'ally at least, a conglomeratic limestone form ing 
the bottom of the Lenoir limestone. (See Pl. VII.) 

J)i$lribulioll.-'l'he Newnla limestone is present in Cahnhn 
Valley and throughout the region east of the \'alley. A 
bdt about half a mile wide lies along Cahaba \'alley in the 
BC~<SCmcr quadrangle, and two belts, each about half a mile 
wide, M!panttcd by u narrow strip of Chepultepre dolomite 
and Longview limestone extend along the '\'alley aero."~ the 
Ynndi1•er quadnmgle. The eastern of these two hl'lt.! hM 
been brought up hy tbe Cahaba \'alley l:'lult. There nl'l' 
nlso two small areas in tht' southeast quarter of 1he Ynndi,·er 
quadnaogle. 

The Newala is best displuyed in the section on Bul'k Creek 
immediutcly northwest of Pelham, in the Bessemer qm•dnlllgl('. 
It is nlso well exposed in tbe quarries at Keystone, Ncwaln, 
nnd Longview lind in the adjacent ground in that part of itR 
nren thnt lies in a geneml way north of Yarnons, in the 
Montevnllo quudn~~tgl<'. 

Cltaraclcr.- The Ncwala is predominantly a limcston<>. 
Comp11111ti"cly thick bedding is the rule. Lnyet'S of dolomite 
a lew ft-cL thit'k occur here and there throughout the mass, 
more commonly in the lower part, but compose a smnll pa·o
portion of the whole. Some of the layers are mottled nnd con
Rist in pnrt of' blue limestone and in paa'l of ga<ty dolom ite in 
it·r·cgulnr diatl'ihution. The layers of dolomite are light gray 
nnd c·ont'SC ;.:rained ttnd ha\'e a smtdy appeat'1lnce on the out
side, so that they are ealled sandstone by the qual'l'ymeu. The 
composition of ~omc of tht">JC magnesian layers is given in the 
tahle of annlySI'S (p. Zl). Some of the layei'S of limestone na·<· 
dark gray and fine grnined; othei'S arc do\'e-<:olorcd rtnd line 
grained or amorphous; and still othet'S ha"c a preuliar pearl
gray ("'ior, with non~ranular or amoq>hous texture, nrc \'(\ry 
brittle, and have a •plintcry or J!:lassy fracture. Except for 
sp«:ks of de:tr calcite thl' m:aterial bas mul'h the appeanlnt·t• of 
lithognaphi~ "lone. Such lim<'Stonc is ,·ery characteristic of the 
formation from its t)'IM' locality in .\.labama to Tennessee. .\ 
fossiliferou~ luyl'r of this kind at McGuire Ford, in the ~outh
w(>o<t <·ornea· of the ;l[ontc,·allo <Juadrangle, is ~prink led full of 
small roundlod grains of clear gla.osy quartz. The upper purl 
of the formation is of high purity and is extensi\'ely quarried 
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for lime at a numbtor of points bl'tween Keystone and Calera. 
(&oe tnblc of annlyS<'!!, p. 21 .) 

TMrknr,.,<.-The thit•km"" of tlte Xewala in Cahaba Yalley 
is 800 to 1,000 ft'<'l. The thickness in the soutbi'Ustern part 
of till' \'undh·er quadrangle seems to be much gn>ater than in 
Cahnba Yalll'y, hut owing to uncertainty as to the geologir 
structure no estimate of tbc thickness is made. 

Agr at>d rorrdalillti.-Fossila are not abundant but are 
generolly diijtrilmtcd through the Newala limestone of Cababa 
\'nllcy nnd urc confined to only u few species. The followin;.: 
forms from thrtt region hove been identified: 

D•ltAtretl\ (Ulrich) ftlistrlata 
Outtl4. n. flen and tp. 

Undf'IC'rlt.ed •yntrophold brn..· 
<·hlopod. 

Ceralopca k\1lthl Ulrtch. A lup
POt:led OJ)('rtll lum ot lU\ UO· 
known giu-tropod. Unknown 
outJOido or thiM gt'ncml zone 
fUUI highly ohArnoterJstl<•. 

Cel'l\topell, ~IN1d0r Hfu.wft\fl. 

Horwotoma arteruesia? 
IIor-motomn groeilens! 
Coelocaulis lineari8? 
Mneluroo a.fllnis! 
Mnelurea. oceano.? 
Gyronewa. cr. G. strigillata. 
0(>hileto.. 
Lt"Cunospiro. Ulrich, n. goo. 
Eurystomites kellogi'! 

Tn addition to the fo&lils listed abo,•e there arc a bryozoan 
identified hy Ull'icl • us a Nicltolsonclla and two Si>ecies of 
tcphnlopodH, one n form like Orllwccras, and the other a 
Al ightly curved form. The Mpcoies of the list are geoga11ph
icHily wide-ranging limns and, according to Ulrich, are 
t'(>o<tril'lcd to limtostone nnd dolomite formations somewhat 
younger than th~ Rl'!'kmantown at Beekmantown, N. Y . 

'l'he .Newal:t muy he rompared with the reef deposits at Fort 
CaR.o~in, in Addi><On County, western Yermont, and with the 
O\'(•rlying di\'iNion E of the Beekmantown of Champlnin \'al
ley; it i~ older than the St. Peter sandstone of .\lississippi 
\'nlll'y and the lowt'-"l beds of tLe CLny group of Xew York. 

OD.HN\ lLLB LUI& TONK 

,Y11m1 .-The nnmc Oden,·ille limestone has been gi"eu to 
ht·tl~ lyinJi: hetwt'<'ll the :Xewala limestonl' below and the bn~e of 
th<> :\lo•ll(•im lin~t.,.tone, the b!lS:tl formation of Chazy age. 
Wlll·ther the Oclt•tl\'ille sutoceeds the l\ewala without a hretk 
i~ unknown. 

Dixlribution ruul clwmclcr.-The Odetwille limestone is 
exposed only in a cut or borrow pit on the north side of 
t lw Sl'lthmu·tl Air Line Railway about one-third of a mile C<'lSt 
of Odenvill~. Rt. Clair County. It is an impure argillaceous 
nncl ail i<·cous dna·k fine·grnincd chel'ty limestone about 50 feet 
thit·k. No oth~a· exposu •·e of this limestone is know n, but its 
follSilH hnve hcen found at the same horizon-just above the 
Newnlu limestonc--nL sevc111l places in Cahaba Valley between 
l .c<•cls nnd 1-lnginaw, in ~hclby County. 

Agr anll corrr•lalion.-'l'his bed is of great interest on 
a<·c·ounl of' its fo!l>!ils, ull of which appear to be undcse:riLed 
Ap~<·i<"S. .\ ttniquc lb t·m is a spC<'ies of Chiton or of n closely 
r<•lutrcl g~nus. The most abnndunt form is an operculum 
of ~omc unknown hut ruther large gastropod, probably n 
Jlfaclru·1a. There :u·e two forms of ortl1oceroids and at least 
on!' Hjl<'<•il'l! ea<'lt of two new genem of brachiopods, for which 
l'lridt (unpubli8hec:l manui;Cript) has proposed the namea 
Dr/lalrrla and 'J(({lia. There are two or three genent of trilo
biti'S l'l'jli'('O('nt('(l by one "pecies each, a Goniurtu, a Cybelr, 
:anti po'~ibly :1 Uy>lricuru$ cf. H. co,.icus=Bathyrus conicus 
(Billing><}. Thcl"(' i~ a good-sized species of ][aclurea with 
its Opl'l'(·ulum 11ncl one or two species of sponges. Furtlter 
dc'l<(·l'iption of this fauna is contained in the puhlication cited 
in foot note ;3 ( p. :3). 

.\l'COI'(Iing to {;!rich and Foerste most of the forms men
tion<'<! Cl<l'Cpt .Jlaclurca ure of types not known abo\'e the 
Ht't•kmnntown elsewhere. T he Goniurus is a Beekmantown 
form OC'\'nrring i11 Canada, ond the brachiopods oc-cur in the 
uptwr pru'L of the Arbuckle limestone of Oklahoma in beds 
a><•igned hy Ulrich to the Beekmuntown. The orthoceroids 
huv!' f~atur~s not known in such fot·ms of no <IJ!:e younger than 
Beekmantown, and the same is true of the sponges. The 
Odenville is therefore regurdcd ns of lnte Beekmantown age. 

UNI'UNtiOIOH'l'\' JJK1'WI(K:O. OIHCN\' lLLR AN'O MOSH£DI LUIB~TO:OHS 

As Hhow n in the pa·et·eding paragraphs, the Odenville lime
stone Cll l'l'i<'ll foRSils lly wh ich it is con·elated wit h the upper 
pa•·t of' the J\rbuckle limestone of Oklahoma. Lootl ly in 
Okluhomu, however, u<·<·o •·d iug to Ulrich, there i~ abo,·e the 
nw••ivc l i m<·HtO n c~ ol' the A t'hutkle fonnation 500 to 1,000 feet 
of ~hale tlmt c·mTic'!! gmptolitcs of pre-Clwzyan age. This 
,.!J ,tle is followed ubove by the Simpson formation, wl tiC"h in 
audition to b<'clR of oldt•r and younge•· age, also includes heels 
t·o•·•·<·sponcling in nge to the ;\[osheim limestone, whil'h suc
<'l"<'<le the Odetl\'illc limestone. In Alabamo, however, there is 
no ~hnlc corr~ponding to thnt alJO''e the massi,·e lim<'l'tone!' of 
th<> .\rlnH'klc• in Oklahoma, mentioned abo,·e, and furtlter the 
well-known •till younger St. Peter sandstone of the )[ississij>pi 
\'allt•y and the n~iat('(l beds are absent in Alab.1ma. If 
pn.,.<•nt in .\ labmnn thl'l>l' beds would also lie hl'tween the 
Od<•n,·illc and i\ l o·h~im lime..tones, so tLat th~re is an uncon
fimnity ~twwn the two which would be measured by the 
thit·kn<.,.,, of the a b-ent stntltt amounting to 1,000 feet or more. 

\IO!liiHIX LUIB~TON.R 

Name ruul tl,.fini/itm.-Throughout the .\ppalachian Yalley 
in Tcnn<"--<'<' unci mnd1 of Virginia the limestone of Beekman
town age that l·orrt'-"JIOnds in 1~1rt nt least, to the Newala lime
•lone nnd that forms the upper part of the Knox dolomite is 
O\'erlrain by tltc :llo.<hl•im limestone, nmucd by Ulrich from 
;\[~ltcim, on th<• Southern Hailway, about 6 miles west of 
(;recne'l'ille, Tenn. Thi~ Jime~tone is lithologically and faun
ally a well-defined unit, which in Tennessee is separated from 
the over! yi ng L<>noi r lime>ltonc by an erosiona I unc-onformity. 

Diatributio11.-In Alabama the ~Iosheim has been certainly 
recognized in the \'idnity of Odenville, in Cahaba Valley 
olhout 18 mil<>~ no•·th<'nst of the notth margin of the Vandiver 
qundnangle, wlwrr it is ~xpo~ecl in a bOI'I'OW pit on the Sea
boat·d Air Line Hailwuy, lwlf a mile east of the town. Here 
the Mosftcim i~ cl ia'('('tly overlni n by <100 to 500 feet of L enoir 
limestone and i~ underla in by the Odenville limestone. The 
Mosheim is ,.]so exposed in the west side of the qua rry of the 
ccmonl plnnL nt Leeds and uL Newhope Church in Cahaba 
Valley 7 miles no•·thcust of Pelham. As it i.~ also present 4 
miles soutltC:lBl of Shelby in the Columbiana quadrangle south 
of this aren, it is pt'Obnhly p•·esent tht·ouglrout th is region. 

Clwmcter.-The Mosheim is n pure thick-bedded blue or 
dovc-color<>cl limestone thut has eoncboidal fmcture. It forms 
n white chalky ca·ust on weathering. In places it is highly 
fos..;il i fca·ous. l t d ill'el'l! from the IA>noir I im<'Stooe, which is 
dark, finely c·rystallin<', unci argillaceous and which, in places, 
in lnrge part hns ('rtllnhl<'<l to '111311 fragments. 

'l'ldrlme~.-.\t Oclcn\'illc the thickness of the :IIosheim 
limestone is nhout riO ftoet. 

Agr nud I''Jrrclalimt.-The Mosheim i~ in places full of 
gnstropod~ of Onlovit•inn lyp<'S, lurj!e high-spired Lophospiras 
being prominent. At Odell\·ille indi,·idunls are numerous, 
nnd pcrhnp>~ 11 dozl'n ~jll.'(·ies nrc present. This f.1una is 
entirely or mo<tly und('><Crib('(l, but it is cll'!lrly of curly Chazy 
nge. Unti l, hoiVC\'cr, the fo.<sils ha,·c been identified and com
pared it is not jiO<~ihlt• to make dl'finite correlations with 
rt't-ognizc•l fnrmntions in otlt~r purl8 of the country. 

Namr.-The Lt•noil· limi'Stonc wn8 nmned by Salford nnd 
Killebrew in ll-\7(i, from Lenoir City, Tenn., which is situated 
on the out<·rop of t he lbt·mation. It uncoufonnably overlies 
t lt c Mosheim limt'!llOtH', whid1, howe\'et·, together with t he 
Odcuvil lt· lim~ston<', is l'lll'cly cxpol!Cd, so tLat the next lower 
lbt·mntion st-cn is the Newala limestone, from wltich the L enoir 
is sl~~ta·ply di~ti ngui~hcd by n conglomemte loca ll y and by a 
chnnge in lithology nnd f'os.~ilij . In Cabnhn Valley south or 
P clhtlm the L<'llOi t· is limited abO\'C by tho easily recognized 
,bhwk Athens shnle. 

1Ji8tribtdiou.-'J'Iw IA>noir c•rops out in a band 500 to 1,200 
feet wide nlon{:: the wcat buw of Little Oak Ridge for the full 
length of Cnlmbn Vnlley in these qundntngles, and in the 
Vundi\'cr qundr:1ngle north of Newhope Church a fault has 
nutdc two belts of oukrop scpamted by o ridge of Longview 
limestone and Clwpult<'llCC dolomite. The base of the Lenoia· 
can be lmt·t'tl by the t-onglonwnate along the eust side of the 
Loui•ville & Nn~h,•illc Huilroad the entire distance from Pel
ham to the ><Oulh murgin of the lle..<cmer quadrangle. 

Cltaradu.-The Lenoir i~ predominantly dark, thick
bedded, nuher finely crystalline limC<~toue, but doYe-colored 
C'Ompact lnycrs Ol.'\'UI'. .\ p«.'Culinrity is the network of narrow, 
l'cinlike gn1y hrmd8 of ul10nt 1 inch mesh on weathered sur
litces of tlac luyel'l!. ThNc hands nre apparently formed by 
clnyey impuritit'>l that hn,·c been sej!regated into intersecting 
thin lnyers in the <'IIIC<~rcou>~ mttttcr which makes up most of 
the lnyer. Betwloen Pelhum and Alabastet· the lower beds 
of the Lenoir tll'<' conglome111tic, with subanJ!:ular and well
rounded dterl, quartzite, nnd limestoue pebbles the largest of 
which nre hnlf nn inch in diamete1·. Thl'ae pebbles are la •·gest 
and most nume•·ous nnd Ol'l'lll' tlu·ongh the grea test thickness 
of •·ock at t h<• HOnth mtn·gin of tlte He&~emer quadrangle, where 
the photo{::n•ph shown in Plate \'II was Iuken. At the 
sumo loc·ulity t hca·c i", p0!18ibly l 00 lect below tJ•e limestone 
conglom~l'lll<', 11 nut~H of <'0111'80 con;.:lomerate of unk nown but 
p•·olutbl y ijmall cxtt·nt , which is con1poseel of qua rtzite pebbles 
AK llluch n• :~ itl('ht·• in d iu nwtca·, with jusL enough fine material 
for cemcnL f>outh wrml 11nd northwurd from this locality t he 
nunt l)~r unci Rizc of pcbh lc• in the basal Lenoir decre~~se, unci 
ju~t north of' J'l'lhum only u few small angular fragments, 
appnrently of' t·herl, Ot'l·u r in u 2-f'oot layer of limestone. The 
bn;.nl heel" of tit~ IA>noi•· ure ulso cherty in places, and a few 
dotrk irt'<'gnlnr int·lu•ionR of chert O<.'<'nr throughout the mass. 

Tlticl:nr._.. 'l'ht• thkkau -~of tht' l .enoir is abont 500 feet in 
the 1·idnity or l'<•llt:un unci Keystoue hut appears to be as 
mudt a• 700 or SO() l(~·t in the northern part of the Yandi .. er 
•tundrnnglc. 

Agr ami CIJrrrlllli""·-Jfurlllrm magtw is a common fossil 
throughout th<> IA>noir limt$tone in these quadrangle;;. This 
fossil OCl'lll'l! nlong tht• .\ pjxtluchian \"nlley northward to nortb
C<tstcrn :X c" York and northwc.;tcru \" ermont, where it seems 



to be t·onflnt'll to the p:1rt of the Chazy group now known a> the 
('J'O\\ n Point limC>;tonc. This evidence seems sufficient ~round 
for tilt' wrrclution of the Lenoir with the middle Chuzy. lt i~ 
uJ,o t·orrt·lntt•l with the Pierce and Hidley limeston('S of the 
Ht<mt, Hiver group of the Xaslwille l><•oin. Tenn., Jfaclurca 
""'!!"" h11ving been found in the Ridley. a<X!Ording to 8nfford 
:uul l lri~h. 

t"\C.:0~1o"0JUI1T\' AT TOP OF LBSOIR LUtR~TO~R 

Cuhuba \ 'nllt•y llpJ>C:lr>; to eomain no representati,·e of the 
Lebunon limt'i<tone of the Stones Hiver group of Tenne<'M'(', 
whit·h o,·crliell the Hidley lime,;tone, nor of the Holston mar
hi~, l>oth of which, in a complete section, would inte•·,·cnc 
hctw<•en the Lenoir :1nd thr Athens shale. There is, therefore, 
lwtwc•en tlol' Lenoir and Athens in Alnb<Oma a gap represented 
by 700 f\·et or mow of limestone thnt occurs in parts of Ten
ne<~<~·. 1•'111'1 heo·more the At hens shale is absent at l'~llo:t 111 

nnd northward, so iJo nt the W'P bet ween the Lenoi r and I ,itt le 
Ollk lim c•,;IOIICS is equivnlent !o 1,200 lE!el of shnle and lime-
810IIe or, if the muximum thickness of the Athens in TCil
nc><scc-!l,OOO li-N-is •·egm·ded, the gap represents a much 
gr~lll<'l' thi<·knc~<s of •·ocks and u greater length of time. 

A1'1[]0:N~ SHAJ.K 

Nw11r.-The Athens Nhule was named by llayM' 2 from 
.\then~, 'J'cnn., where it is strongly developed. 

Dixlribulion.-The•·c :II'C but two small arells of the Athens 
in th~ 'l""'h'wglt.,.-one along the west b<lse of Little OC~k 
Hitl)lc fi'Om Keystone to the south nu1rgin of the Bessemer 
<Juu<lmn;d•• o1nd one Oil the Page t;pring anticline in the soulh
'""t <·orm·•· of the Y:~ndi,'er qundmngle. The Athens does not 
<'Xll••ul li1r north of Ke\•stone, fo•· at Pelham the Little Oak 
lim,.,.to•w, O\'erlying the Athens, is in contact with the Lenoir 
limestone. 

Tht• Ollly t>xposure of the Athens seen in this area i8 at the 
Wl'•t ba>e of the Fort Payne chert ridge io the road half a mile 
•outh<'ltSl of Keystone, in the Bessemer quadrangle. In th~ 
lllontc"allo <tmldnmgle, to the south, it is exposed at a llumber 
of pltl<'<'l', the m·areot to this area being Oil the Birmingham road 
:~hout 11 <JUIH'lt•r of a mile south of Alabaster. .] lltit south of th~ 
I ,ouiKville & Nu"ll\'ille Raih·oHd, about a quar·ter of a mile south 
or !:iilurill, 100 feet 01' mo•·e of dark shale and thin limestone 
w11• on•·~ t'XJ>08t'd but h11R boen CO\'Cred up in grading the o·o:od. 

( 'lurl'tu•lt r.-'l'h~ Athens shnle is mostly black or dark 
1'1'0111 c·oH·honuc·l'Ous onlltter and probably is c;olC11reous. J I 
iowludc•R thin luycrs of da rk limestone. Some layers 11re sulli
<•icntly t(•l'l'ugiiiOus to weather brown, and locally there is at 
tJ ,c top 11 lay<·•· of green sll!\le a foot OJ' two thick. A very 
not~wm·thy fc!llurc iij the prc~ence of p;rcat numbers of gmplo
litl·~ (li"tt•.l ))('low) th11t represent 11 considerable range of speci e~. 

'1'/tick"'''·'·-·\t 1 he outcropd just noted a thiCkness of several 
hu 111lrl~l ft•et iH indic:~tcd. 1\ t Simpson Spring, in the MontL~ 
\'IIIlO 't"'"h·.ougle, :!.\ miles northwest of Calem, where the 
opJ)OI'tunitit'll too· mcH8urcmcnt are best, the Athens is :300 to 
J()O lh:t thick. 

.Jg1 111111 cmwk•lion.-Considernble collections of gnoptolites 
han• ll!'en mndc from the .\thcns sht~le of thi~ rc~ion. 

Although th<""' coll<-etions have not been thoroughly studie<l, 
the following ~pe<·ieJI ha\'e been identified by Ruedemann :md 
l' I rid~: 

<'lhnA("C)J(rRphHI ("( C. I)Uiilua 
(Jiftlt). 

•C"r)'J'nugrAptu~ lriC'Omi_. (Cill'· 
rutiH·rl'l) 

llft•t•Jiu,:rnpt IIJl lltuithJ Jtuedt.• 
mnnn 

Dkt•llu~otrnpturl moff'Rt('ntlls var. 
alulmUI('IlJiihi ltut-tl(>lllftUil. ~ 

Di~.·.c11n~:rnt)tU'- lllt'llhtlrmHi Jtued~· 
JIHUlll . 

*lllt·r.lnogrn ptul\ nlrhoh·onl ''nr. 
p:tt\'UIIK"UII\tll/4 (-iurlt•y. 

Dieran(Y,t1'3ptus near D. cont..ortus 
Ruedemann. 

•Oidymogrnptus &'lgiUi<'AUii.8 JIAll. 
•Diplograptu~ fuliaceus '\'aT. ala 

btlmeoe:hs Ruedemann. 
*Gio~"''graptus tiliatus Emmonl'. 
Leptograptu$ OaeciduK. 
Xei.Uagruptus gracilis W\T. MU'\'U· 

l:u-is Ball. 
RetiogTnptus geinlt.tiouu~; Hull. 

All theN<' S)>t>ci<'!! oettH' in tl•e :\'ormanskill sh11le of New 
York, whi<·h JWO\·~a t h11t formatio n to be of the same 11~e !18 

the Athens shu){·. The lh·e species ]>refixed by an asterisk (*) 
orcuo· :t1 80 in the W'omble shnlc in A•·kansas, wit,h which the 
A lhcns ia net·oo·cli ngly conell\ted . 
Hom~ of th~ ~p~cics listed nre of wodd-wide distribution, being 

found in thr no o·t h we8t~rn pmt of the Uoited States, in E ng
hind, in Hcotlund, and in A ustmlia, thus proving that in Athens 
t ime thC'!Il' remote pm·tR of the enrth were connected by wate1· 
undr•· l·oncl itions fii\'OJ'ablc to the propagatiou and mit.;nltion of 
graptolitt•s. 

B...,.id'"' gntptolite>~ the Athens has yielded a c•m~idc•-able 

numl>CI' of •Jx>ci<.,. of bn1chiopods and trilobites, which b:wc 
not hwn !'lrt•fully studied. Probably most of the species are 
u ndt.,.•rib<XI. 

U:CCO.S)IOIUUT\" AT UASK OF LITTLK OAK LlliK::iTONK 

.\R ~ho\\n in th~ d!'!'Cription of the Athens shale, the Little 
Ouk lim<'O'tone i• unconform:tble upon tbe Lenoir lim~tone in 
the northe111 J<lrt of C•1haba Yalley. The true extent of this 

"JIRYt'""• c.;. '\r ., U.S. Ueol. :Survey Geol. Atlas. Jiinb"t<ton folio (Xo. 4), 
!Mil 
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unconformity i• unknown. It depend• upon the age of the 
Little Ouk. If it i~ olde•· than the Telli<'O sandstone the 
unconformity is mt11•un>tl by the Holston marble and .\theos 
~halt'. If it i• younger than the ~vier shale the unconformity 
i~ tn!':l"llrt'<l hr th~ Hol,ton marble, _.\thens ~hale, Tellic'O 
.;andotonr, anti :,;e,·it•r •hale, which htl\'e n combined thickness 
of i ,(l<l<l fN't or mort'. 

LlT1'LK OAK LUlBSTO~B 

Xat~u•.-The Little Onk lim<'O'tone was named from Little 
();tk Hidgt•, n prominent feature of Cahaba \'alley north of 
Pt.'llwm, in tht.' lk:;scmer quadnmglc. The limestone crops ont 
on th~ wt·~t ~ide of th<' ridge nnd cxt<·nds to the crest. 

f)ixlrilmlittlt. 'i'h<' Lillie Onk lim~tone is persistent along 
the w~~t l'"t'tii'Jlnl(•nt of Li tt le Oak Ridge from Pelham to the 
no•·th nuu~i n of' the \ 'undi\'er quadrangle. Immediotely 
no1·th of l'l·lloam i1s ou tt·rop is n•pentcd hy faults, so that there 
'"'" t l11·cr long, nu o·o·ow III'CHS of it. The best exposure is on 
tlw point of' a prominent syncl inal spur 1! miles southwest 
of NowhOilC chnl't·h, just on the WC>;t side of the Vandiver 
t]nttdmn).(lr. It i~ al8o well exposed in tloe Atlanta, Birming
ham & A llun tit· Ruilwuy cnl and adjacent thereto just e>Jst 
of l'dloum. Tht• limestone is IH'Omincntly exposed aud appar
ently of full thickowN> in the high knohJ:~ south of P<'lovine 
Creek, half a mile sonthc11st of Pelham. It thins out south
wa•·d fmm Pel hum by lo"~ of beds from the top, so tbatat the 
no•·tht'o·n n11trgin of tlw :\lontcvallo quadrangle, to the soutb. 
only the bottom 100 t<-et or-o remnins, ancl filrther south, about 
I milt> uoutht·u•t of !:lilurio, it wedg<'i' ont, the Frog )fountain 
~·•nrlKtonP. ovt•rlying tll(' Little Oak to the north, being in 
<'Ontt••·t "ith the .\thens •lule. Evidently the Little Oak in 
the area ju,t outlint'<l wns be,·eled of!' hy erosion in the long 
interml thut pn-t'<.'<lt'<l the det>O>lition of ~be Frog )fountain 
sandstont>. In tlw J>agc 1-'prin;: anticlinal area, in the sonth
eastt'rn Jl:ll't of the \'nndi1·er quadrdngle, chert with Ordo
"ician fo~il< ( Pkcl,wWollilr,;, Orthi• tricetwria•, and Ptn-y
gomrlli}JII•l, 111 i nj~lt'll with cll!'rt with )Iississi ppian foosils 
( Pialyr·riuu•), intlil·nt<'s the pl'<'i'cnec of limestone reguded as 
probably Little Oak. 

Cluo·at•ln.- TJ"• Lit lie 011k limestone is composed of dark 
line-gt11incd thick-hcddcd cherty and eal'!hy limestone. Tbe 
chco·t O<'<'U"" "" iiTCgula•· plnte8 oo· nodules, urmnge<l in dcfonitc 
phmt'tl. A ""''.\' el"""'·t<>o·istic featu•·c is the pattem taken by 
t lw mu·thy ionpm·itit:':l on W('Jithe•·ing, the exposed sul'iilces 
of the liulcijton<• hctlK being covere<l by a nctwo•·k of gray 
cm·thy o·i<l;:cs un inc·h oo· two wide, inclosing in their depress~d 
'"c"l ' l'lt putt·hPs of c·IC>II' hluc limestone the hu·gest of which 
ou·r t lo c sizt• of the lumd. (!:;ee Pl. XVI.) This character 
i• C8pt'<·iully JH'Oouint·nt at the top of the limestone, just 
l>clow the Fort Payne <'hc•·t, from Pelham northward for :3 
milC'8 01' IUOI'(.~. 

Alon;: tht' Wt'><t 8idt• of the Fo1'l Payne chert ridge south of 
P!'lham a1ul into the Montevullo quadnllll(le the lower part of 
the Little Oak io partly nut<le up of highly argillaceous layer!<, 
which tend to bn•ak up into shuly debris on weathering. Tt 
probably nl•o indtult'!l laycn! of shule. Some of the argilla
ceous limc.tom• i• hunded \\ith pinkish layers. The character 
of the lowt•r t•n·t of the Little Oak sug~~ts l'Ontiuuous deposi
tion from th~ .\tht'ns, hut As the Tellico s:1ndstone of Ten
JH-,«'<', the -tnlligntphit· po•ition of which is probably between 
tl1P .\thrn• •lutle and the Little Oak limestone, is not repre
sent~~l in the rt·gion, tlw nppe:.lnmt-e is de<-epti,·c. 

1'/tid;m"".-The ~r(';\l('t!t thiekn('!;S of the Little Oak lime
stone probably dot~ not ~xt'e<'d lOU feet, which it appears to 
rt"wh ill ti•~ no1·thcrn purl of the ,·andi,·er quadrangle. At 

- l't'lbum it• thit·kn~~ i~ not O\'er 250 fl.'<'t. 
A!t< ttnd mrrd((/iu11.-Th~ Little Oak limestone has yielded 

a <·onsidc.,thlt• nunoh<••· of fossils, and the general cbm-acter of 
the finuw iij indit·alt'•l hy the sul>joined list. 

'l'loe hu,ul pao·t of th<' formation is, locally at least, \'ery 
fossil i lco·ou~, und tlw foosils occur in chert, which is derived 
porloap• i'I'Ono hi~h ly n•·gilln<·cous OJ' siliceous layers of lime
stone. Tho fo llowing loN>i ls h11"e hcen identified: 

_NidlJJih•,c KJ). f 
Jt(O(•OJ>(Il('UJil('o~ l'ip.t 
Chri•tflmln HNU' C. t.r~:ntOII(IIUti!~ 

1tui•dtllllllllll . 

Chd~~;thu•l•~. lttml•llb"l' ,., .. JU'Oba· 
Uly II(.IW. 

Orthht crdl•"fcn~'~lil. UutU. llebNII· 
bll'M 0 ('Nuulf'tlnnl'- (llull n.nd 
(!hlrkt•) 0. orthn.mhonlrcr~ 
flllliu~!t, 

Onla•mnclht fMclcuiAtft. HuttJf.. 
'l'h~e &.."\!IWrl\ ot orthold" •m..: 
~tlng Jh•hnnuelln, llcbt•Ttel· 
ln. nnd Phmndt-ma. 

Plectambonlh·~ n('fir P ph.um 
Ruad~ma.nu. 

UfiRnCI-iqtiin~' sp. 
Sti"'phOUlCUt\. 11. i!l). ? 
.\mbonyehia Hp.? 
~[n.cluritoJJ sp.f 
'l'etrnnota cr. '1'. obsoteta. 
'l'won.ty or more species or gastro· 

pods, including specie~ ot Bu· 
caola and 1'rochonema. 

J llacn UN sp. 1 
l .. icha.s! 
Pterygometopus sp. t 
Sph~TOCOryphe sp.! 
Leperdltia ovaJia Butts. 

The fiiUIIII of the Little Oak limestone is unique nnd as yet 
hn~ yi~ltll'tl hut little information beyond the fi•ct that it is 
probably of lul!·~l Lo\\cr Ordo,·icitlll age. & f;lr it bas foiled 
to reHnl n "ingll' RJll'<'it~ th:u is certainly identical with aoy 
dC~>trilx•l torm. Tlw (J/,rislirmia nod Plcclambrmile~; near P. 
pistt11~ clo»t'ly n·~Jllble C. lrmlonen.is and P. pi.$um, respee-

ti,·ely. from the Ry.edorph conglomerate near .\lbany, N. Y., 
but until tl1c .\labamn specimens ore criticnlly compared with 
the type ~pccimt>ns :wei found to be the same it is unsafe to 
identify them with th!' spe<·ics nnm<Xl. Both species ha,·e 
bt.'\'n idl'nlilied by Ulrich from tl1e Chamben;burg limestone 
of Penn~~·lmnin, hut he i~ not rerwin thtlt they are really 
tho'e spe.·ie.; or th~ i<lllll~ us the ,\ labamn species. Orthis 
crail.<iro~<l<t "It""-"' ,·cry closely with the figure and description 
of the form dl'<erihl'<l by Billings under the nnme Orthi~ 
orlll,wtbrmiles (-0. JXtlld<'ritwa TT:~IJ and Clarke), a Beekman
town sp<'<'i<·•. .\ lew of the:<e loAAils are figured in "Geology 
of Alnbumn," recently published by the Alabnmn Geolo~ical 
Rut·vey. 

The Littl~ Ouk linoc~tonc hua been traced uonbcastwnrd 
into nort lo western Calhoun County, half a mile south of Reads, 
wh~•·c it is overlain hy •·cd Kiwle known f1'0m its fossils to be 
of Lowville age. This ocrtll'rOn<·(), in 1·onncction with its rcl>l
lions to tho Lenni•· limestone und Athens shale, definitely 
liXl'S il~ ngo as upper ()huzy nnd younger than the typiC>tl 
Chn'-y of Nt'w York. ,\ sit lies within the S:Lmc sl•·:•tign1phic 
limits ns the Tellico J;a ndstonc 1\nd Sc\'ier shale of the Knox
ville n~gion, Tcnnc>!.<oe, il is reg:u·dcd as cqui\'alent to some 
part of those foo·llnttion~. proh>~bly to p:11t of the Sevier. 

UN('O~J!OIUHTY AT HAJ\K 01' CIUCKAM.\UOA J,UfRtiTON'R 

ln J3irminghmn Vall<·y the Chepultepec dolomite nnd the 
Lon~vicw and :\'c"ai:J lim,.,.toncs are ah8cnt, so that the Chick
amauga linw8lone, including loc1tlly the .\ttalla conglomerate 
member at the ha•e, was dcpo::;ite<l upon the erode<l surfi•ce of 
the C:opp<'~' Hid~:e <lolomitc. 

C'IIICK,\\IA.UOA 1.1\UtSTO.St 

Kame.-The nnme C:hit•knmuugn limeJ~tone waij introduced 
by Hayes 1 ' from ()hit'knmuuf.t1l Cl'l-ek, ell<t of Chattanooga, 
Tenn., along which the lime,tone is typically de,·eloped. 

Su!Jclivision~.- In tlH' Chic·k:lmaul(ll of this area arc included 
three memhcrd-the Attalla conglomemtc, locally de\'eloped at 
tlJC lmsc; uext u •louie, ult10 loctll; lollowcd by the limestone 
that <..'Ompo8!::! tho muin mnAA of the formation . On Red 
i\Iountuin, ut u few point~ bctw<'Cn Birmingham and Bessemer, 
, ]nbs of' a soft fcnuginous and c·lllc-al'COus, highly fossiliferous 
sund8touc wci'C t'011cdcd at the lop of the Chickamauga lime
~tonc. :\'o exposures of thiR rock were seen, but there can be 
only a amu 11 t lo it· knt'l<q und smn II patches of it, for in some 
exposed sections it i~ not prc~cnl. The fos~ils collected from 
this Ha ndstonc ILI'C of LO I'I'olino ngc. Jn northern Alabama the 
Ch ickama ugu li llll'Stouo i ncludc•R sti 11 younger beds, of Seq uat
chie (Richmond) age, l>ut thOio bed>~ arc ahscnt in the Bessemer 
and \ 'mldi\'CI' quudn1nglcR. 

Disl1·ibutioli.-'l'hc mnin fll'!~a of the Chickamauga is the 
belt extending :lloug the whole length of' the west escarpment 
of Ht'll ll!ountuin. The•·~ is n small we•lge-shnpl'<i aren on 
We8t End ;\fountain, WC8t of B,.,;scme•·, nnd n small area of the 
ba:;nl red und pu•·plc bt'<l•, both shale and limestone, at 
Interurban Heights on the ele<·u·ic railroad about midway 
between Birminghum and J{(',..qcmcr. A single small exposure 
was bt'<'ll at tlw ha•c of one of the small outliers of the Red 
~lountain formution on Flint Hidge lwlf a mile nortll of 
Wnlnut Oro""• in tlw ~K {- ~,.., .. I t, T . 18 S., R. ·1 W. Only 
a thin lny~r of Chit•komougn lim('Stone <.1lll be present ht>re, 
howe\'er. The basal mottle<! laycl'l! ure also exposed in the 
street l<••ding up to .\lountnin Tcrru<·e, Birmingham, where 
they nre in immediate t'Onttl<·t with the Copper Hidge dolomite: 
nnd ut ~loss No. 1 min<•, He~•emer, where llHlY are separated 
froon the CopJ>Cr Hidgc by the •hale member, there about 
100 f~'l't thick. Thc·sc \'ll ri~gntl'd layers in the base of the 
lime.stone mal;!! of tho Chickamnuw• appe:.u to be a constant 
leatu~, for they huvc been ohijcrvcd from Fogler lllountain, 15 
miles northcust of llil'lningluun, to a point several miles soulh
WClit of Be.«seme•., 

Clwmclcr.-'l'ho ()hicknnuLUgl\ is muin ly a limestone, the 
layer>~ of' whi!'l, range f'o·om nn inch or two to 2 feet or more in 
thiclmesij. (tlce l? ls. VIII, IX, nnd X.) Most of the mass is 
medium gmincd, but t loc•·c n•·c lnyc•·s of lithogr-nphic texture. 
As a rule the color· is dovc-gl'l•Y o•· dark gray, but locally the 
basal layer'S urc pu•·p lc OJ' mottled with purple. In some 
plnce8 these luycrs lii'C highly rll'gillaccous or e\·en become a 
slightly cak11rcouu 11nd compnct rccl shale o•· mud rock. Near 
the top of the formation os n layer of volcnnic asb or tuff about 
2 feet tb ick. 

The dctuilcd ~<'<.·lion of the 0hickllmtluga as exposed at 
:\lountain Tern1cc, in the northe<l8l cn,·irons of Birmingham, 
which is gi\'cn on ]J'•gc 7, shows ill! gcncml cbnrnctcr. (See 
abo tig. :3, liCCtion 1.) 

Belo11 the main mass of lime8tonc oc-curs locally a rock that 
weathen! to the ~'()nsi~tency of dry mud and that, in the 
uuw<.11thered t'Ondition, is probably a thin-layered calcareous 
mud rock. Thi~ rot·k, "hit·b may be calle<l a shale, ~rries 

1 Ua.yoa, C " '·· Gt-ol. t:1oe. \ul('lrlea 'Hull., \'Ol. 2. p. H3, 1~91 (pt\per read 
a.t. meetlug of Dec<:mlH.·r, 1~00): 0. ~- Ocol. Suney Gcol. Atlas. Cb.atta· 
nooga rolio (No. 6). I~J. 
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LingulM as much as l inrh long and half an inch broad. It 
i• expO.•('(Int til(' iuteroection of Foun~nth Str~t nnd Four
tt't·nth .heuu~. South Birmingha111, and near SIOS:l 'Xo. 1 mine, 
lk"-'tnH:r. .\t thio plare ,'i() feet is expos<'<!, and the he.! is 
prohnhly at lt".tst 100 fe-et thick; below it is the Attnlln con
glomerate, und abo\'e it .j() feet of purple mottled limestone. 

.Stdfono/ Chlrk(Jmuuqa limt.\lom~ at Jlounlain Terra("t, B;rmi14Qham. Ala. 

ltt·d M<mnta1n formation. 
Cbfc·kAmautcn· lfnll~tone: 

Ut'tll or lower 'l'rt>nton age {Pl. X): 
I .. lmr ... tone, thick h\yered. blui!:;h, finelycry:~tallin~. 

full ur Plutauli>Ot4itts curdscill-en~i.s . ----------
Lhuc"tonc, thin layered ----------- -- ---- ---
r.tuu;·~touo. thick layered ___________ _ 
r ,hucstone, thin layered. finely crystalline, COlD· 

puct. bloc: flhnle ~trting~:> . . . ... --- --·- ~ -
l.hJH'gton~. mcdiUill thick bedded, e~nse and Hue 

f(raiued, compo.et. b lujs.Jl, cherty; bJack the•·t 
lu.yers l\b much a~ 3 iuche~ thick; t.rilobires and 
Plect(ufl()(mites itl bottom ______ ----~---

1 .ltnctttouo, cobbly oc· nodular, urgillaccoua marrlx; 
rrco foN~II~. ColiracleUa. Bu.ccmi<t • 

l_.hnct~tonc, t'\'(m ly thin laycrc<L~-- ---------· _ 
Voh.•tuJI<' tUd\ or tuff (bentonit-e) 
Lhnt•!..t.ono with lingo 1'let;lcuniJQ1iitftl und FleUr· 

01'lllis t•lttfie HnH; or bitStd 'frentonage____ . 
Bl'lht or Ul)per Hinck Ui\•er ~tge: 

l.inu,•gtorw. uwdlun\ thit!k bedded, cherty, eonr~ly 
ury.,tolline. we-athens chalky, ~owewho.t cobbly 
or rou~h surfaced, doYl"·COlored or bluh,h g ray: 
oootoins Ortlt/Jt tricc.·naria., Pianodema (Dal 
mautlla) subequata, Carubocrinus, Clltton. In 
thiM dh·i~ioo, too. on •rwcntieth Street Kond 2 
mile'" ~utbwc-at or Mountain Tcrr:..ee, Struma 
t()('trittm r11go.wm and Ectomaria pri.c:a, two 
goocl JUne-k Rin•r roN!;il~ were oolleetOO within 
10 lt••t..•l below the bentonite bed ·-- ·-· ·--- -----

~ut t:rpo .. 'l"ll --· · - ----- ------ ---
1~-de of Lo" ville age (PI 1 X): 

J,lme""tooe. in old quarry, thin bedded •••• 
J.ime"'tont-, In old quarry. tbick bedded ... 
Llwoetone, nodular or cobbly, (o&;lls ______ _ 

Gneontorruity CAt ben .. ~hale. Holston tuarble. Tellico 
•nd~tone. and typical ~' ier shale ab!lE'nt). 

llt:d,. or ~lOD\.>:S Rin·r age. 
J.inlt",.tOO(', tbit..•k bedded ..... . 
).iuu::-;tone. td.m.l~• . cobbly -- --- - _ ---- -- - --------
l.lnu.•etonl•, thit•k bedded ; mauy ga..o;tropod~ ----
J.Iuu-l!ltone, tbiek bcddt·•l; mottled purplio.h, b:t. .. :tt 

layton~ - - ---- ------
CoJ)J)••r H.ld~t' dolomite rrhit•k·bedded. tlenl'ely ch{lrty 

dolm•aite) . 

.... 
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'l'llickncx.<.-Thc thirkness of the Chick;wmup:a iu the H<'l;
Ht'mCI' <ttmdi1tnglc pt·obably tloes not ext't'<'d 2!i0 feet, hut 
exnrl mea~ur~mcn t iij diflicult. The thi<·kness dillc•·s fi'Om 
phl<'c to phtt•c. The thickness above the bentonite bt•d is :lO 
f'oct nl i\lountnin 'l'erruco and tlpparently only nbout 10 fret on 
Twentieth St•·cct H011d, Hinnin~hnm. Vnrinl iono in 1 hic·kncf'>< 
would r;·~u l t from the unconformities within its n1uss. At 
Bimtingham :t 1[•\rly cm·cful mensuren•ent, gi vcs 1 D-J feet, ns 
Mhown in th<' ~rdion above, but the hasnl shale and the Attalla 
c·het·t c•onglomcr:tlc are ubsent ut the point where this section 
WHM ntt'llHtll't•<l. l n Tennc,;.,;ec beds included in the Chic-kn
UUIUJ~H in plnc•(l:; u~~··c~tte a much ~reater thickness. 

All11lltt du rl con!Jlmnera/e mcnlixr.-The .\ttalla chert con
glonwntte member, named in the .Birminp:lwm folio from 
Atlnllu, A ln., iij <·omJ>O>t'<l mootly of rather small an~ular fnt~
nwntH of ;·lwrt ~mbt-ddt~l in a matrix comJ>Oi'e<l of conuninutc.l 
t•hert. In place>! it includes well-rounded quMtzite pcbblf"', the 
lar{(t"'t of which nrc -! or 5 inche> iu dinmeter. Jt Ot'\·uro in 
.. null i-olnted nn,u:. as in Birmingham, on Cemetery Hid~e and 
nt the intel'><t'<'tion of Fourt~nth Street and Fourteenth A ,·en uP 
in l-'outh Uighlmuls. where it has been expo:oed in ~n11ling a 
•trect; n~H \rt ... t End, in a t'Onspicuons little knoll nhout 500 
feet southi':ISI of the > \lnb:tnut ('rent Southern Rnilro:ul; nt 
" 'oodwnnl anti Brighton; and at se,·enli plncl!>l in the 8alem 
llill<, sonthw!'l<t of l~emer. 
Th~ thit'knc.;.~ of th<• Attnlla differs considentbly from pht<'E' 

to phil'<', but in gcnernl there is nothing to indicate that it i~ 
anywhere mOI'C than 20 to 40 feet thick. 

The Attalla !irs upon the e•·otled surfitce of the Copper 
l~idgc und Ketoua dolomi tes and in places upon the edg~s of 
thcit· upturned nnd eroded beds. A mile or so south of Hir
minghnm a low knoll of tho ,\ttalla rests on the ConaHl•ugn 
linwstone. Nowhere, so fur as known, is the conglomcmte 
ovel'iuin by •·oek~ olde•· thnn Chickamauga. I t is possible 
thal ijOmc m·e:•s of the Ath•lla wet·e deposited in old e:wcs o•· 
underground wulN'COur><es in the dolomites in the period when 
thc •·cgion was abO\'C sea Je,·el, preceding tJte deposition of 
the Chickamnugn, Ol' 1'\'en in )Jesozoic time. In pbc('S, how
cvt•r, it is a bedded dq>osit dipping benea th the Chi<·kamnup::t. 

Volcanic tnh (benl011ilel.-The presence of a layer of vob111i(· 
nsh in tht• upJl<'rmo,;t part of the Chicknmaut,'ll of this n•gion 
fil'><t cnmc to light in sinkinp: the 'Woodward shaft to the Big 
't·am of iron ore :~ mil<'ll -outhea~t of Bessemer. ?\ear the 
bottom of the shaft a 20-indt layer of gnty crumbling rOt·k 
uttntctt'tl the nttcntion of J. A. Udden. geolop:ist of the Tcn
nt.,.ee Coal, Iron t\: Hailroad Co. Samples were taken nnd 
Mnbmittt-d to E. R T..ttl'><en, of the Unite<! State< Geologit·al 
l:)urvey, who reported upon the rod.: as follow~: 

'l1 be rock i~ mu•lc up \·cr~· largely of rather ('0.:'\n:tely cr~:')tallin~ 
montmorilloniW \\ itb !5everal perc~ntof orthocla."i(!', h:~ . ., or ma~nctite. 
cttmrtl1 and biotite, and aceeN;Ory apatite and zircon. It is without 

• 

7 

doubt an nltc"-'ll rhyolite tuff aud is ;imilar to the bentonites of tbe 
''~h·rn United Rtnt(':IJ. The mootmorillonite is prob..'lbly deri,·ed 
from I he gla." of the origiualtuff. 

'I'ht· ash IH•I """ lnt~r identified by Wilbur ..1.. Xelson, Stnte 
gt-ologi~l of 'l'l'nne..-<ec, on Ued .Mountain at Birmingham, 
where on the Twentieth Strt~t Road it nppears to be <•bout 10 
fi••t bdow the top of the Chiekamaugn. (t;ee Pl. XYIT.) He 
identified it ul"o on ~Iountain Terraec road, where it is :H ftoet 
below th~ top of the Chickamau~-:n, as shown in the se<:tiou 
ott th;• leti nnd in Plnte X. At both the;e points aod in the 
\Voodwurd Mhuft it is ussot•iated with PlectambiJIIiles curd~tt•illm
xis, whit•h ~cul'l! ;•bovc and below it. Close below it on 
M ountu in Te•·•·arc, howeYer, ou·e sti II otber fossils, as I istetl in 
tht• Mt>t·tio11. J'l,-clambonile~ curdsvilleMi8 is a form peculiar to 
th<• linw~l<Hil' in Kentucky known as the Curdsville limestone, 
of' husal Tl't'IIIOII n;::e. The cii-cumstnnces would seem to indi
t·nte t hnt the nHh hrd wns depOilited iu Alabama in the curly 
p11rt of tht• Tn•ntou cpot·h. Yolcanic a~h in the smne strati
~mphic ··~lntiouij iij now known at points ns far north liS soulh
CI'II Oloio nud t·entml Pennsylvania. Evidently there were 
act iv<· voll'llllO~ij in Nlrly Trenton time nenr enough for the 
ll8h to b" t•·nnHpo•·ted into Alabama either by air or by water. 
lu t·eutml l'~nn8ylvuni:t thin beds of volcaoic ash occur in 
limeRlOIH' of Ch:tzy :tge also, and in Alabama at Hagland such 
hedA hnve •·t~·~ntly been discovered in the Little Oak limestone, 
nl~o of Chat.y ng(·. 

Aft' a!l<f,·orrdulion.-Ahout the lower half of the ChickH
mauga lim"'tone in this area represents the Stones Ri ver group 
of mid<llc '1\•JUll·SM.'t', whidt is (.>()uh·alent to part of the Chazy 
group of Xt•w York. The Lenoir limestone of Cahaba \'alley 
i• ll<'li;•\·;,1 to bt• repre>eoted in the lower half of the Chicku
m:tugn. The upper part of the formation in the knobs to tbc 
southwt->t of Blount ~lountain in the Birmingham qundrangle 
antlnt Birmin~o:ham contains a good fauna of Black R i\'er age, 
nnd nt th~ top of tlw formation in both locnlities limestone of 
'l'rt•nton ng;• ot•cur. in thickn~ nmging from 10 to 50 feet. 
t~e >!(<t·tion,, p. o.) 

The fo ..... iJ, of the following lists, collected mainly in the 
Hinninghnm quttrlntnr:le autl identified by \J lrich, are the 
lut•i~ of the "tatemcuts made abo\'C: 

Coryru>ltl('!t n. ~'~P 
~UhiT10()0rU.l'f'I IIIJfi('ta (llllling&). 
*'l'ct rl\tl h 11n NyriuJCoporuidca 

lJic·h·h. 
'llnto~tnum II hl"IIL Hallord. 

J.:rltlul I')"Vft. all. 1 ~. nedili" ( l•:ich· 
wn.h1). 

* l ·:~(·htu•opom u l1'. K 1'/t iUON\. 

Ulri<•h, 
* l•:w(•h M•opom ttfT. Jo:. hriurcus 

Utd(')o. 
*NIC'holt•om•lla pu lchc·u Ll ll'ich. 
*PA('h~·dh·tyn nif. }1 , rolJu11tt\ 

('11'1(•11. 
J,rn~orwm\.ulT 1), (':OntiF[un. Ulrjch. 
lthynlcllelyn ulchol!!<mi Ulrich. 
lt hynh)l(•t yn t rt•n1 ont.•no;.il'l Ulrich. 
])AIIIUUI('llln nfl'. Jl. Llnutburgt•Uf!i'l 

(WRkotl). 
PlnncH.h•mn (1)4-hunnellt\) t!-Uh· 

tqontfi ( lhtll nucl Cltlrk.,). 
Jlntuumelh• aft'. U. t~lmliuarll\ 

Conr.ttl . 
Diuorlhlll nO' ll. -.,,...•ruJalla C"'in· 

<"h('ll 1\IUI S·•huehtort) 
Hthtrldln atT II ~1141'U!o;U&A. 

(Ctmrncl). 
Urthl11 trie••u"titt. Conmd . 
•J>Je<-tamhonHN •ubt•nrinatus 

llru:h 3,1:-;.t 
H4ftnt.'MC}Uina lnernu.nta ( Ualh. 1 
ltafln<...-lulu!\ atr. lt. alternnta 

( Emmmua) . 

Rufinesquina minnesoten~5is Yttr. 
N. H. Wincbell. 

Rafincsquioa atr. R. dcltolden. 
Conrad. 

Hhynchotremtl. minoesotcnsis Sn.rdc 
~o~Orl. 

*Rhy110hotre1na plena (Hnll). 
*CyJtodontn. aff. C. billingsl Ulrleh. 
Rucnnifl. ufT. B. Htld~leyl Safford. 
l.:etomarin. nll. F.. d •·yope BillingiJ. 
*Uullcotowa tenne~eensis U l•·icb 

tultl Scofield. 
•T.ioHpir:l. progne (Billin~rs). 
*Li~l)ira aubeonet\Va Ulrich. 
• 1.ophospirr1. peran~ulata ( If nil). 
Lophospirn. biciocta (H all). 
Ya.ou:xcmla 2 8p. 
•SRlterelJa billiugfli S.alTord. 
.lparchites trentoneneis Ulri<:h. 
BythO<'~·pris aff. B. robu,.ta Ulritb 
•IS<X'bilioa. afT. I. gf'('gnriA ( Whit· 

field). 
•t~oc;hilioa a.fl'. I. ottawa (Joneti). 
lirau5e'Jla aa. K. inequali~ t·lrich. 
I.eperdltia. tabu lites pioguis Conrad, 

t'lrieh var. 
*Lcperditella. inOa.ta Ulrich. 
Rathyurus atr. B. e:xtan.s (JJall). 
llot .... lul\ maJ:imus Locke'! 
[,..,telus nil'. I. gigas Dekny. 

Ula.toou<t atr. I. eon:-huilis Billings. 
Ptcrygometopu.s aa. P. intermedius 

( W alc<>tl). 

Tlu· fo,~ilx wh<>.•t• mtllle>~ arc pret'<'ded by an asterisk (") a1-e 
knuwn only from hells of Stone. River age. l\Iost of the 
othrrx nrc prohahly diijtinct species whose nearest relati,·e. are 
tht• tlt'l!cribt•d Hpcei<'l; named. Ch·ich :·ecognizes, through these 
fos<ilH, l't'(li'Cxentuli\'Cij of the four lower formations of the 
Stont·~ Hivcr g••otq>, namely, in ascending order, tbe Mm·
f•·ecijbot·o liu•cstOn<', Pierre limestone, Ridley limestone, and 
Lebanon l i me~ton ;>. 

ln Birmiughum Vodlcy in the Bessemer quaclmngle and 
elsewh~rc th<·•·e do not " l>pear lo be any beds equivalent to the 
llolaton nwrhlc, Allu>ns shnle, Tellico sllndstone, and typical 
Hcvit•t· Kh:tl t• ( Otlosro HIHJie of Ulrich) of Tennessee and the 
Little Onk limt•slOHC of' Cuhal>o \'alley, aggregating as a mHx
imum (i,OOO to X,OOO feet of sll-atu of late Chazy age. The 
nh•en;·t· of tlu,;e xtmta makes a gt·eat unconformity betw~n 
tht• Rtolll·,; Hi"cr lltHI 131atk Hi1·er parts of the Chickamauga 
linlt'~tont• uf' this 111'\'a. The t>xurl position of this un<-onform
ity i~ not ;•(•rlainly dt•t(•rmiued, but it is at least about 90 feet 
bdow !he top of the ht"<ls of Dhl('k Ri\'er age and is believe<( to 
he nt tl1e hotit.on of the thin rubhl~· limestone and eoral reef 
RhO\\ n in Plat~- \'III und IX. The beds immediately aho\'e 
thig ruhhly luyer :tre of l-ow,·ille nge, but it is not yet pro,·etl 
thut tlw imnll•liatdy un<lerl~·ing limestone is of Stones RiHr 
ng;·, nlthou~h thnt i• prohahle from tbe different character of the 
limt.,.IOne u1t<l from the t:•ct that !;tone>! Ri,·er fossils ha,·e been 
t·ollt~·lt·<lnt tlw <[lllltr~· ~hown in Plate IX from beds extending 
from the bottom of the Stone. Hi\'er (.>()Ui\'alent upward appar-

ently high enough to include this limestone. The occurrence 
of <'Ontl rt·d;. at thi• horizon, as shown iu Plate YIII, may 
indit,.te a lm·al<. 

The Bl:wk Hin·r foMil< from the upper half of the Chicka
mllul(lt limt,tonc con•i-t of the following form~: 

~ol~nnporn <'Hiill, tt'ln. t Uillilal{1t). 
~tr"OIIID(OC't'l"illlll tllftOIIUUI IJniJ. 
Cuuuu·tJC"Inllla rn~• l"lrid1 
T(•tmdhuu l't·lluiOIInua (Hall). 
CryJHophnt.:muM ltutlqtmtu& 
lt~ymnnd-HI•Jttrirln. Jtrucilh~ 
L lrleh ll:o;. 

AnoJollehl" hnJ)QIJU\ Ulrich 
:.\tunotrnu• mo..:nl\ t lrh·h . 
Phyll~~lletyA vn.rll\ Ulrich. 
1-!Mchnroporl\ eOrllhn•ne Ulrirh . 
O rt hiM trit·rrutTht Gonrnd 
DnhniUI(~IIA niT. D. htuul.mrg;,>n. 

1d8 Wnlt·ott. 
PJnnodt•mn (Onl•tuUH'Itn) fluiJ 

et1un.ta (l lnll t\.ncl Cltu·ke). 
ntnm·thll4 dtlllect,_ ((:onrut..l). 
Uhynchotrouu~ pltlun ( I lull). 

Rh} ndtotrema minne:soten!>iS S.u-
detKI'u 

HaftiH:~quina. alteroata Emmons. 
R~,fhu.?quina incra..-.....;atl\ Hall. 
Clirtonia oech.lent.alis Butts. 
Strophom~na. lncurvata tfilitexta) 

(>'hepord). 
\"anoxemia cra&a. Ulrlcht 
Conrutlella 81>.1 
Eetoumria. prise{' ( BiUingg)'! 
Ctcnobolbioa l!jubcrassa lilrieb. 
it:urycbllhm ""ubradinla U lrich. 
Hurychilintl obeea Ulrich. 
:Schmidt ella. cra.ssln•a.rghmta Ulrich. 
J.f!I:H.'rditella. german a (Ulrich). 
Hr,thyurus apiniger (Hall). 
Huuu\Mt uw lnmtonE"nsh; Emmons. 
Ptcrygo1netopus cttll iccphn.Jus (Ir all). 

A<·<·ord i ng to l) I t'i(•h. n·tradi U?lb c:cllttlcsum. C>"!fploph?-a,q-
11!11. llllliquulu• ( Nt•alrici(l !JI'acilis), .&!clwropo1·a co•!fluens, 
P!ty/lml il'lya Nn·ia, S<'lun idttll!t c1·a~imarginala, Ctenobolbina 
subcra$sa, nntl llttlltyurus xpini!Jcr nrc known ooly in beds of 
eot rly Bluvk Hi,.,.,. or Low\' illc ~•p:e . The Clijlonia is a rare 
•·eprescn tnth·c of' a f:1unn wl,ich usually is confined to the 
c:tslt•t·n bt·lt of' th~ App:lin~hian \'alley from Canada to 
A lah:una. 

Tlw J;j ft'<'t of ~o:ntnular limt'lltone that forms the top of Foster 
Mouutnin, from whid1 c:unc ull but ouc of the following fossils, 
nntl 10 to :!0 ft"<·t of thin-l>t'(ldt.'<l limestone in Red Mountain, 
nt Birminghnm, n·prt·>t·nt till' Trenton limestone of Xew York. 

n.-ndi'O('riuu• A<'Utuluc•t)IUI.'J Ulll· 
ln~o.-... 

Puchydicty., ntr P ru.·utu (11R11 ~ 
Rhlnldi<"tyA ru·giN-t"' t•lrl('h. 
IHnorthhl ntr I) hohtoni 

(~atrord). 
IUJ.orthb· JX'<'fhu·llt4. ( l·:uuuon!l). 
HAOI\t'IUJulnc• nlt4!rnntl\ (Em 

JUOIItr.) 

IUtync.holrema. <'f. R. inercbe:leens 
( lhll). 

l)leelamlJonitM eurd!'villem:!is 
1-~0Prtote. 

Zy,."'kpirft reeur,·iroetri.& ( Uall). 
IJOOtehhl maximus Locke. 
Em•rinuru111 vannulus Clarke. 

Pltclamlllmilts curcls•·illul•i•, acrording to Ulrich, is char
:H't<·l·i•li<• of' hedij of ba•al Trcntou age in Kentucky and 
cl"owiJOrc. It Ot't:lll'l! in the section at Mountain Termee, 
Birmingham. Th~ '"""' form Hssocintcd with l)almanella 
lestudium·ia is p•·t••cnt in the topmost 8 feet of the Chicka
nutugn in the bottom of' tl•t• Woodward slwft in Shades YaiiPy 
:~ milt·s HOn thcaHl of llr><'l'mcr. 'l'hr Trenton part of the 
Ch ido•n•u nga in t lt t• Hl••Henwr quad r:tnp:le I he•·efore con·c
Rpond• to only t lu· huH<' of' the Trenton clscwlte•·e. 

T he slnhR of HOf't f'en·nginous and <·alcnreous highly fossilifer
OUH "'"HIHton;• <·oll<•t'lt·d at tht• top of the Chi"kamauga lime
stouc on llt·d ~l oun tui n, at u few points betw~o Birmingham 
uud Jk,.,it'lnt••-. ;·ontuin the fo,..i ls list!'<l below, which were 
identific•d l•y l' lrid•. Tht·>e fossils show this sandstone to be 
of eurly Lomtinl' llgl' und to con·t•J>Ond lo the Eden shale of 
Ohio and Kt•ntucky. ft is the 1;0le repre.entati"e of the 
Cim·innatian •t·ritH in the di,trict. 

CornulUt " (<'cnu·hknlih ) ,·orru 
gfttll"' ( ,:\ft•hc•l"'4)11 

Dnhmuu .. •lln muhill("l'tn ( \tt'4.•k). 

llJnorchl• t·f J) 1"\•tron.u (~ttlt ... r). 
Phollclup• clntluuntiNa.,iK llnll. 

Ha.Ooe ... qnioa ulriehl (James\ 
c,.lyweut• callie•:pbola Green. 
),...I•IU!l Ul&XilliU!-' J...oeke. 
J.eJ'i'loooleuR ja.wesi Hall and \Vblt-

fl•ld. 

C:'\CO~Y ()JUIITY AT TOJ• Ot' Tilt; OHDO\"ICIAX 

Tn Birmingham \·all~y there is :t !(re:tt ~tnttigrapbic gap 
bet1n·cn the Chil'kmnnu~u ntHI the O\'erlying Re<l )fountain 
formation, and in Cahaba \'ullcy hetweeo the I .ittle Oak lime
stone nntl the on••·lying Frog Mountain ,;<ll!dstone. In Bir
minghnm \·ul lt•y nil tlw r~ks of Trenton age, except a few 
ft'Ct or lm~:tl Tt'l'lltOll, nud all the rOt·ks of Cincinnatian age, 
except lot·nlly u ft•w f~'t'l of c:tl'l.'· J,omtine (Eden) age, nrc 
:tb•~nt, and in Cahaba V:tll<•y, in mldition, the entire Silurian 
system und all of' tl11• Devonian sy8tem below the Ft·og Moun
tain ~nnd•tonc art• uh~cnt. In Ohio, New York, and Penn
syll'nnin, wllc•·c l'<>tk~ of these ages occnr, their aggregate 
thickness i8 G,OOO f'et•l. 

'l'lt(• kilu1·ion syst;"n is represcnlctl in this m·ea only by the 
Ht•tl ~l onntain formation. 

IUtu ).lOV~'I'AIN IIORMATION 

Xtut~t·.-Tht· lllllllt' Ht·<l ~foun!l•in "group" of Tuomey 
t•mhn•N·c l all the rOt·k. from C:tmlu·i:tn to basal Carboniferous 
indusiw d111t ;·mp out in .rom.,; anti Opo:<Snm ,·alleys. Smith, 
howevl•r, r<:>trid;•cl dw name Ht~l )lountain to the Silurian 
form:uion. Tlw-t• roc·h illll'e also been called Clinton forma
tion nn<l HOt·kwood formation. llowc,·er, :ts the foi<•ils ~how 
thnt the p:trt of the H(~( \lount:tin ubo,·e the bottom of the 
Big s<<~m of iron Ort' i• of ('linton up:c ~tnd the part below the 
Big •<<~Ill i< of nJ>Jwr ~lt~linu age, and a> the rocks are litho
logimlly similar tl1roughout, 'o that it is not desirable to 
sepanllt• tlwm into two !ormation<. ~mith'o \'ery appropriate 
name Ht>tl ~louutuin fimnatiou is adopted for them. 



Distribution.-The formation crops out along the crest of 
Red l\rountain and extends helow Shades Valley and the 
Cahab" coal field eastward to t he great Helena fault. This 
area conl:\ins the largest. exposures of the formation and also the 
main known body of wod<able iron ore. The formrttion is not. 
pt·esent in Cahaba \ 'alley, where its horizo n is included in the 
unconformity between the Little Oak liruel!tone and the Frog 
Mou ntain ~nndstone. There nre small outliers of the forrnntion 
along the crest of l•'lint H idgc aud a na rrow strip in the fault 
i>lotk south of 'Vylam. There is a considerable area in ' Vest 
Red Moun~t i n . As shown by bore holes, the fo r·mation 
extends westwa rd beneath the Warrior coal r,elcl for at least 
10 miles, but its western limit is not known. 

Clwraclet.-The Red i\Ionntain formation is composed of 
sandstone, shale, iron ore, and a rery little limestone. Sand
stone is the largest constituent. Tire sandstone above the llig 
sea111 of iron ore (Clinton part of the Bed Mountain) is thick 
bedded, line grained, largely ferruginous, and hence red and 
hard, but some that contains le..os iron oxide is yellowish and 
softer. Most of it is only sl ightly or not at all fossi l.ifcrous. 
One l>ed (Hickory N ut ore scam), however, canies abundan t 
Pentamerus oblonguiJ. 

The sandstone in the :Medina part (below the Big seam) 
occurs partly in thin layers mixed with sha le and partly in a 
thick-bedded stmtum 25 feet t hick. The tl1in layers arc me
dium fine grained, brownish, soft, porous, and friable or menly. 
Some ar·e h igh ly fossil iferous nnd ferruginous and dark brown 
to nearly black. .Probably most of tbe thio layers of sand
stone are limy in their natura l state, and the porous conditiou 
at the outcrop is due to the leaching of the limy cement. The 
th ick-bedded sandstone is line ~:rained, compact, soft, and 
slightly ferruginous. It weathers redd ish brown on the sur
face but is yellowish with in. The sli ale throughout the Hed 
Mountain is mostly a ha rdened laminated ycl lowislr-greco elny, 
uut locally it is blcacl rcd nearly wh ite on ex!)Osure. 

The following sections, the graph ic sections in Figure 3, and 
P lates Xi X lll show the character of the Jormlllion. 

Section of Reel Mountain fonnaUon mllt Chickamauga limestone on 
Tuumtittlt. .Street itl Birmingltam. on summi.t of Rect Moumlain. at 
soutt,we$t conwr of StJC. 6, 1'. 18 8., R. e lV. 

(1'1te mea~Vf"('mcnttl of \b~ p(\rt, below th<> Ulg l§('Jlm Wl'ro mAde v. itlu\ruler on tl. ~k!ful C.XJ)()Surt.] 

Fort Pnyne chert: 
Cha.tcanooga. sbalo ___ . __ . __ .. . .. _ ... _ . . .... . __ ... . . _. 
Saud~;tone, yellow, coarse. friablo (Frog hrouotaln 
~ ndstone) . . __ .. _. _. ______ ____ .... _ .. _ ..... . 

Red lfountain formaUon: 
2&. Sh:\le, violet, purple, nnd grAy, with sand

stone layers 2 feet in mru:imum thickness .. 
25. Not expo~ed. Shale and sandstone with 

Pentamerus z.one (Hickol'y Ntlt !:l~a.m) and 
Ida seam of iron oro ------------ ----- ------

24. Sn.J)d.stone, thick bedded. ferruginous __ _____ _ 
23. Iron ore (Dig t;eam)...... . . . ........... .. 
22. Shale and s..1.ndstonc with pebbles ___________ _ 
21. Iron o ro (Irondale sean)) __ ____ ____ ______ _____ _ 
20. Shale and thin sandstone h~.yer!:l ........ ...... .. 
19. Shale mainJy; thin snnd:;tone layers near 

1uiddle __ .. . . . . . ......... -- .--...... -. . ----
18. Shale, full of thin sandstone layers 4 inche3 

in n):uin)um t.hickness ••••••••••••..... . .. 
17. Sbale mainJy; a few thin sandstone layers .•• 
16. Shale and thin sandstone J:wer~ 2 inches in 

maximum thickness.~----············ ..... 
tG. Sha1o mainly------ -- ----------------- --------
14. Ore, l~nn, rossilih:rou~:~, t;uutll qun.rtz pebbles. 
13. Stmdstone, fcrJ·uginous, dark brown to Q1aek, 

rotten. fossiltrcrous ... _. --- .. . __ ... ... _ .... __ . 
12. Shnle. yello''' .................. ------------------
11. S1mdstone, ferruginoos, dark brown, rotten, 

lilte No. 13 __ . ____ . ___ ___________ _ . _______ _ . _ 

10. Shale, yellow -- -- -- -·------------- --- ------ ---
0. Sand~;tone, thick bedded, ferruginous, yellow; 

weo.thc•·s reddish .... ____ . _ . .. . __ . _. _. __ ... . 
S. Shale, yellow ............ .. ............ . ..... .. 
7. Sandstone like li o. 9 ..... ...... .. .. --------- ---
6. Sandstone. bouldery . . . ......... . .. . ---- --- ---
5. ShilloAnd thin sand~;tone ........................... . 
4. Not exposed; like No. 5 (known from section 

on Mountain 'l'en.nce, Birmingham) . . ·-- ---

Ft. ••• 
I 

10 

·15± 

60± 
25± 
16 6 
2± 
6± 
2 

7 6 

4 
$ 

4 

6 
1 

7 6 
2 

2 
6 

3 9 

J.t 
5 

14 

20± ---
257± 

Chickauln.uga limestone: 
3. Lhne-stone; Plectambonites cu?·dn>illttt.$-lS of 

b:ts..'ll '!'renton nge) ..... ... ______ .. _. ___ . _____ .. 3-10 
2. Volen.oic Mh (lx:ntonlte) ---- ------ ------------. 1 
1. J .. hue.stone: StromaWctJ·tu.m ruoosum, Eci0-

ma7·ia pride« 1 (o( Black River age). 

6 

Section o[l'l.td Mountain formation near Sloss No. Jmi11e, at ]J(>ssemer 

Fort Pl\yne ~hert. 
])evor)ian (?) thil). 
Hed Mountain formn.tion: Feet. 

12. Sandston<", thick bedded, _ferruginous, r~d ------- 30 
11 Shale and Silodstoue. w _ . _ •• _ _ • • _ __ •••• __ • • _ • • • __ • _ 40 
to. Sandstone. thi<:k be-dded, ferruginous, red ... w 20 

!). Shale and bandl:ltone . .......... w ...... 15 
S. Sandstone full or Pentmrurus (H iekory Nut 

seam) ----· ~w·• w·-~----~ ------- 10 
7. Ore, tdase"""---------· -- - ---·-- ·--- -·---·- ·I 
G. Sandstone, ferruginous, red. eross bedded. . . ..... 20 
5. Ore, Big sesuu: 

Ft.. ln. 
Ore: bench min~d w 14 1 
SAndstone n.nd l:lhale, y~llow-green . 3 1 
Oro. limy. ___ __ -- ---- -- -·------- --- 2 ~ 
Saudstol\o. hi~hly ferru~ioous.... 5 11 

4. Shnle nnd 1hin l)lmdritone lnyers . 
3. Sandstone, r~m·uginous, dnrk brown. rotten; 

COutnin~(O&;i1S w•• •• ·······--· --- ---

2. Shnle and sandstone like :No. 3-- -----------------
1. Not ex(>-OSed, liko No. 2(1)--------------- - -----· - 

Chic:kan•n.uga limestone. 

25t 
40± 

ll± 
20± 
20::1:: 

249± 

, 

8 

Section of Red ;llountain /o1·maUon tmd Chicltamauqa limesto11e in lJ01"6 
hole at lV(Iodwant shaft, Smile~· <lOUtlteast of Bt.Ssemet· 

fl!l ('ntlllC'IItlon.; tUid ln(:l\Mir(•tn('rtt;s by J. /1. , Udclcn, ('XC('I•t 1h(" tlt"C!Cio n or Ut~ Cblc:l:IIOltl\lgO., 
whi<:h w!U Jn('~~!lured by Ut(' llUib"r) 

Port Pn.yne ehert. 
Chattanooga shaJc: Shale, oho~olatc·eolored .. . . ...... . 

Red Mountain rormation: 
Limestone, 1uott1ed. nrgillaeeous . .. . . ___ --- -- __ ----
Sundstonc.. durJ(,l\l"gilh\MOUS . .......... ··w-- ~-- -

Shl\le. Ul:'t<;k, py ri tiferot.Js .. ·---~-·-·····------ - --- 
T.iln~stone, mottled. nrgillnoeoue-, in places f<nTugi· 

no us . . .. .... _ . . .. _ .. _. ____ .... . _ .. _____ . _ .. . • . . _ .. 

Shale. very galldy, limelitOue 1en~e.~; w ......... ··~--
Sandstone, rer•·uginous . ... __ ___ . _______ . _ . . ___ ... __ _ 
Sbale, Sllndy ___ : .. . _ ... _____ .. _ ................. _ .••.. . 
Sn.nchitone. ferruginou~; .... .... ..... . ... 
Sandstone, very c._•=tJco.n-cous: contains Pen.tam.-n1U1. 
Shale. grayish ________ ----··- __ 
Ore, fine g-rained. limy ~Stren 1.-:s ( Ida seam)------ ... ... 
Sand lit one, argillaceous. rod dish ____ -- ----- --- --- --
Oro. Big seam; upper 8 tootS inches good ore ..... .. 
Shale, with 1-nndatone layc\'1:1 ____ -----· ____ . . . . -----

Ft. in. 
G 

l 
I 
4 7 

4 
8;) 

ao 
IS 
14 2 
I 
2 6 
3 10 

IG 6 
2t 
87 

---
'l'otal thickness or Red :Mountain rormntion..... 239 7 

ChieJtnluaugalimet;tOno: 
Lime~;tone. PUtct.ambonites curd.s-oille11sis (of 'I'r<'n-

ton age)· -- - - - - ----- - - ·----- -- ---- - - -- -- ------ ----- S 6 
\'olen.nie ash (bentonite) .. 8 
T.imestonc, J>lectambo?Jit~ ttl-rdsr;fllen~·i~·. JJatmaTl-

tlla testudinarta (of 'J'renton age) . ......... . ..... 0± 

The amount of limestone is insignificant. More is shown in 
the ·w oodward shaft thnn is known elsewhere. 

The iron-ore beds are made up largely of fragments of fossil 
Bryozoa and bt·achiopods, replaced and cemented by iron oxide 
and mingled with sand and small quartz pebbles. The 
un weaLhered ore preserve8 much of the calcium carbonate of 
tl1e fossils, and this may reach 20 per cent of the or-e bed. 

T he sandstone, Nos. 6 to 9, of the section on Twentieth Street 
in Birminghnm docs not extend as far south as Bessemer. T he 
dnrk t·otten fossiliferous sandstone, Nos. U to 18, persists nnd 
is No. 3 of the section at the S loss No. 1 mine at Bessemer. 
The limestone in the upper part shown in the section nt the 
' Voodward shaft is not known elsewhere in :my outcropping 
sections. 

z 
0 

t
<( 
:::E 
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rock") out of which have been made the pebbles between the 
irondale and Big seams ~lescribed above. The absence in the 
Bessemer quadrangle of the roeks separating the two seams in 
the vicinity of Irondale omd the presence of pebbles made out 
of some of these rocks indicate a gap or unconformity between 
the 'two beds in the Bessemer quadrangle. 

Big seam.-'l'hc Big seam is the center of inter·est in the 
Red MoLtntain for mntion because it is the foundation on which 
rests the i ndustrial greatness of the B irmingham district. I t 
includes about 20 feet of ore and ferruginous sandstone, and 
in practical continuity below it, in the northern part of t.he 
Bessemer quad rangle, is the Irondale seam, which makes the 
entire mass about 25 feet thick. The upper 10 to 14 feet of 
the bed is t he best, and mining is practically confined to this 
portion. (See Pl. XIV.) 

Ida sea11~.-'l'he Ida seam, 15 to 50 feet above the Big seam, 
appears to be persistent, as it is known from Ironda le to 
Bessemer. I n places, as in the S loss No. l mine, near 
Bessemer, the Ida seam is directly bent)llth the Pentame,·u3-
be.~ri ng bed; in other places it seems to be 15 to 20 feet 
below that bed, possibly because Pentmnerus is not plentiful 
enough close above the Ida seam at that place to have been 
ohserved. 

Hickln'Y N1tt seam.-The Pentcuntmts zone is persistent and 
lies 30 to 50 feci above the Big seam. The sandstone in wh ich 
casts of the b111chiopod Pentamerus obkmgllll are abun dn nt 
and which is strongly imprcguatcd with iron ox ide i~ com
monly called an iron ore under the name H ickory J'\ut seam, 
suggested by the resemblance of the internal casts of the fossil 
to the open ing hull of a hickory nut. Tire bed, however, is 
nowher·e, so fin· as the author knows, an iron ore, and the 
name is therefore a misnomer. 

Potholes i1~ the Red Alottnlain fm·mation.-At the Ishkooda 
mi ne a cy lindrical mass of sandstone 20 feet or so in diameter 
penetmtes the ore bed. The sandstone con~tins Pentamet·us. 
A pothole probably had been formed in the ore bed at the ti me 
Pentamerus was living in the region or later, and this pothole 

1 ron 

Boulders i!nd 
conglomerate 

4 

_C_H_E_A T --

ferrusii'\OUS Medium-grade 
sandstoneand ore 

limestone 

5 

Good. or-e 

FIGUitU 3.-Sectioos ot Reel Mouotil.il) forml1tiOl) in 11te Bessemer-Vandiver area., showing the iron·orc scams 
I, Uel<·n ness mine tl.lld liOUIIU\in 'l'errae6, Uirr11iugluun : 2, 'fwcut.ieih Slt'('et rot&(!, Rirminghtun: 3. Spauldlug min~. Graces Oap: d, SJoBS!o'o. J mine, Besscmc:r; r;, Wood-...·arol ~;~htlft, 3 miles 

IW)UUtt>asl. of »e..;emcr 

E·ondale seam.-The Irondale seam is known as fa r south as 
t he southeast corner of sec. 20, T. 18 S., R 3 W . It is every
where composed of thin layers of ot·e, shale, and ferr uginous 
sandstone and is 2 to 6 feet thick. It is separated from the 
Big seam by abo ut 2 feet of shale and thi n ferruginous sand
stone layers ful l of discoid waterworn pebbles of limestone >\S 

much os 6 or 8 inches in diameter. T hese layers hare been 
seen from the Helen Bess mine, in the northeast environs of 
Hirmi nt:ham, southwest to the Ishkooda mine, in the SK + 
sec. 20, T. 18 S., R 3 W . (See Pis. X v· aud X VII.) 

Relations of lite Irondale seam to the Big scam.-At Irondale 
and vicinity the Irondale seam is sepamLed fr·om the B ig seam 
by ns much as 28 feet of shale and sandstone. ' ·• In that vicin
ity the I rondale seam is capped by the limestone ("Jack 

~<~ Bur(lltnrd, K F., and l3o.t-U), Cho.\rles, Iron orcs, fuels, nnd Ouxcs or 
the Birmingham district, Aln.: U. S. Gcol. Survey Bull. 400, p l. 18, ]), 19t0. 

seems subsequently to have been filled with sed iment. This 
subject is further considered in the chapter on geologic history, 
and the ore beds ar·e more fully de.<;eribed under the heading 
"Economic geology." 

T!tic!tness.-As shown in the detailed sections, the Red 
l\fountain formation is 239 to 256 feet th ick. The measure
ment nt the Woodward shaft is correct; the others, which are 
made up from su1-face measu rements, are on ly approximate 
excepl Lhe pmt below the Big seam in the section in Binning
ham. This par t is 85 to 97 feet thick. No good measure
ments of the formation h•n-e been made west of Opossum 
Valley. Only a small thickness has been preserved in the 
small outliers ou Flint Hidge. I n a bore hole in Shades Va l
ley near Ox moor the part of the formation above the Big seam 
is 91 feet thick, nnd the ore is 19 feet 6 inches thick. T he 
bore hole weut 40 feet below the ore without reaching the 



bottom of the formntion, tlu.• whole thickD~ J)l'netratcd being 
l•H feet. Thr greatc~t thi<·kn~,;,; recorded above the Hig scam 
is 191 feet, whida Wllij noll'll inn drill hole l,:lOO feet c:a~t of 
the Sloss No. I min<·, "' Bc·>;.,emer. 

Age ancl cm'l'l'irttimt.-Hy the study of the fossils of the 
Hed ~l ot• nl.flin lormntion lllrich ltns arrived at the c•o•wluRion 
that the pllrt. h<•low t l1 e Big s!"am of iron 01-e is of i'llcdima llgc 
nod that only t II<' Big !l('lllll und overlying pnrt of the fornw
tion is of Clinton ugc•. 

The most dillgnosti<· HjX'('i!'S from the be<ls below tlw Big 
seam, mainly identified hy l'lricb, are listed. belo•~: 

Fa,·~it(".~t 'enu .. tul If nil. 
Eot~rola1mu\ ~-."'IIlf'trJeuru 

(Foer.te). 
Za.phrenii!ii bilatf'rltll• llnllf 
Clathropora Cronclo!to& II nil. 
*Helopura fmgllht llnll 
*Phnenoporn afT. P. Nlttformis 

Hall. 
ChllSIUAtOJ)Ori\ (PJ1 yiiO(lOrinn.) 

o.ngnln.ta (JI"II). 
*RhiJ\OJ)OrA VCWI'UC!031\ (Jit~ll). 
•Atrypa mnrgln11llll (Ht•ltnnll). 
Coelospira <1. C. pllrnculu ( lin II). 
Cnmnrot.o(~·hh• nt·,l.:'li·...C·" (J lull). 
Leptaena rhonlhohlnllll " •iJt•keoK. 
OrtWs Oabelllte• ~'or .. te. 

•Pin.ty'6lrophia da)ytoJu n1dt 1-"o.•n.h'. 
ltbfpidomella hybrida (So\\ ('rh)"}. 
S':bucbcrtella subr>IRIM (Conrad). 
•Stricklandinin. triph•~tlann. L'Ot>rlltt' 
Strophonellt\ striata ( Uall). 
llatetlnella trilobata (Courn.d). 
•Cyeloocma dnytonen1-o Pcxmtt\'. 
Cyclonem[l. sp. undet., common In 

Brassfield or southern Ohio. 
1-.tcrlnea. ef. P. uudntn (Hnll). 
'l,etranota <Jf. 1'. ob~olotl\ Ull'loh mad 

Sehofield. 
•CAiymcoc vo~dl·~i F'ocr~t ·o. 

Pt~ry~ometopas t'f. P . trll"'nlc·&tuA 
( Holl). 

The starre<l sp,~·ics, with the exception of the Ilt:lopQru, nre 
unknown ext·cpt in the Hnassfoeld limestone of Ohio nntl Ken
tucky, the (;aranll't formation of (;anada, the .\lbion !'ancl•tonl' 
(upper :\[l~lin:~l of ~cw York, and the Rockwood Or!' of Ten· 
ucssee. Rlti11opom ,.,.,.,.W'O$fl i~, except poio'»ibly in 11 single 
occunence, 1\ M1~liut1 IO.~il, und Jfo/Q]>Orll fragili• i~ m~t tom
mon in be<ls of thnt age. As some of these diagnoAtic fot·ms 
occua· in the la·ondnlc seam of ore, there c>~n be no rcnKom•blc 
doubt of the ?llrdina ngc of the lower purt of the Hcd ~loun
tain formntion in thiH nrca. 

Of the age of the upper 01· Clinton parl of the Hed ~loun
tllin formation l'lt'itl•, in au unpublished mnnuscript., aa.v~: 

Iu _\Jab:lmn, o. ... il~ Penns)'lvaniu and ~ew York, thtW Clinton 
fauna.s- a lowrr, n middle. an<l an upper-are distinguho.hahh•. Hut. 
it b not at all ('\·ttot111 that lbl'.) ('lltrrc--pund in timl' to tlw clivi..,iUn!i 
recognized in thr uHrtht•ro Rtate-o. 
"~e ma) a<'\·••pt l\!0. <""-tahli'{bed b~ faunal e\·ideuoo that the repn· 

sentntive or the ('linton in .._\labama, l>eginniug with the Bi,g ure 
~.uu, cor~pouc!~ in J.:t.•nt.•r:•l to the whole Clinton of Prun..,yl\ rutin 
and <:eubal Xr\\ \ol'k, 

All the ('linton fu~sihs (tom nol·thcasteru Ah\bamn uu'' in tho 
United ~tales ~ntionul \luscum, li~lcd below 1 iudic·atc on ly ltH\'<'r 
Clinton horizons: 

• MonoftrF~ptut~ cllntoa~cm~ls ll ull. 
Pnaecolua sp. 
Cornu lite~> dhalnu• 1-tnll. 
PnehydictyA. .-r. l'. 4.-'MlflN\ Ulrlc·h 
Ortbla~ Oabt.'llltN \'Ar. l~ot.•rt!t4.' 

Bilobih·'l hllohn J.fmmt•ua. 
•Piaty ... trophlll d P cln) tom.·n· 

m }'oer,.t~ 
•Lcptat-·nn rhn~~thui•lnll" Wllt"k• 

•n" 
•Ptectambonitt'li l'r, P. tran .. ,er 

salis (Wnhlonb<•r~t) 
•Cbonetes CC)rtiUl.UI ( I lull) 
• Aooplothe<:~\ hC'mlaphl•rlca 

(Sowcrby). 

Rbynehonclla' jnnon. BHUngll. 
•PeJtttttncras oblongua Sow<•rby. 
•!'eottnnerut; OYAHs Hall. 
Stricklandinia ef. Po. 1-tlllt·rl Blllinp. 
~trickln.odiula ef. S clerc,rudt Met•k 

and Worthen. 
8trickla.ndinia n_ .. p. 
'Vbitfleldella. iot~r•oedit\ (11"11). 
Liospira.! sp. undet . 
Ph:LD.erotremaatt. P ocddt•Jl~<~ (Jialh. 
Stroph~t)'lus (imt\11 t-~h·•). 

•DiapborQ6tonm ct J>. nlna.c"ren~<e 
( flail). 

Of the 22 S(l<'Ci<•S in this list those marked with an :L,~I·isk (•) 
occur also in low<w (11inton llepo..,.its in Xew \ .. ork. ~\!i compat'(..'1.1 
with the lowCJ' ('liut.m~ fuuuu. iu the Appalachian \ '"allt•y nOt'th of 
TcnnCS.'iCCJ this :\J)PI'O~irmtl<'ly cout..empornncous .t.\ lahama fauna 
proves strikingly difl'e•'tnl. 'l'wo of the most reliahl<• of th<• ('linton 
guide fo:--'-liiK ( Cho~trtfR fUt'HUhiiJ uud AnoplotJ;rM ltrn1isphn·ita) nrc 
present; and it i• ehi(•IIJ on their ::account that the.'~ dct><lllils in 
northea.•:.;tcrn .. \lahamn. art' detcrmiued a~ of lower Clint...m ;tgt1 • Tht• 

hori1..on or Pt "'""'~ YIOf Ql;hJnfJWif ma)' represent thC' hori.wn uf the \\ ol · 
cott limestorw mNnher or thnt of the somewhat older "He~ nalt~ H 

limestone mcmht•r of the lower Clinton of Xew York. '\t•\·trtluoh~·~ 

we mis.o; the extn.•mel~ common ().;.tracoda. which arc t>ieldom if <•H•r 
wanting in norttu·rn Jo" er ('lin ton faunas. 

lo Red )fountain the Big ore seam is extremely rich in ro ... ~il 
Bryozo..'\, t\nd n!i Bryotoa al'c rare elsewhere in the Ulinton, lhis 
oceunence in :\ lnhanm i!S of special interest bc(·auS(' it adds mnt.el'i 
ally to ou•· lmowlcdJ(o of lhc life of this epocb. At telL't ten gcnt•r:t 
ate rep•·csent<'cl: l·'illtuliJHJt'll, Jfallo)Xn·a, J,iorlenulht, 0/mNnwltiJXn'tt 
(PityliOJJOt'itw), Jltlopor(t, I'WmUciyn, (J{(,(/tropora, PlwetiUJiolft, l'm•hy· 
diclya, and JJll·hr~wlil&. I r wt• were uot sure that the lH.><l iK mu('h 
older, the.~e lh~·o:r.on. would immediately sugg('1-.L Htr nm~h~st{'l' or· 
Osgood C(lO('h of the upJlCI' Clinton. On the other hllmlthe~ N!mind 
us nc._·uly ~L.., much of the Ia h.• )lc..-dina. bryozoan fauna, CSJK"eially t lmt 
facies of it whi<·h j, found in tlw underlying l<ockwood of 'l\•ntiC~l.'t. 

The seron<l or middle (o--<.~il zone in the Clio ton uf ('{'nlml Alahnma. 
is specially marked b~ ,..,_,.lmttrrax obloRgll.$ and Z). Mvrlilf nud h,y the 
abseOOO Of the (()'<.,tl~ :L,,uC.'in{(.'<l With those Species in th(• lower JOUC 

in northeast Alahamu, tus dt~tribcd abo\'e. This zone i' r(lprN:'nl<'\1. 
by the fcrruginuu ... N..\ud..,touc known a.s the HiekOr.) X ut fi<'Ufil. 1'be 
PenlamtP"UJt is "idrl,y tlistrihut<."<l in the southern ~\ppalfu·hiu.n \'alley. 
Apparently it mal'kK a dellnitc 7.Qnc that b prO\'biouall.)o correh\lt'4l 
with the 'Wolcott lime-tone of Xcw York. 

The uppel' 5H f('<'t or mo1~ of the l<t.-d Mouutain fo1·nu\tion in (•('n 
tral Alaht\ma coutnlmc t~ ftLUrm. Lhnt i~ readily distiugttibh<'<l from t.hal 
of either of the und<••·lyint-' ( 'liutA>n zones. The followin~ li-.t in<·lud<•s 
the most common RJ)NdtK nod ~ueh of the rarer forms ::t."i nro vnluahlo 
for pur[)OSC:--. of con·t·lntion. 

Of this Jist l·hu~ltllu <·f. 1'. f'lt!JlW·"· SemicuJJcini11m ef. S. (f'tntil't)M, 

Alrypina di~Jmrili~, autl J>almtwitrs limulurus iuUiC.'3l<' :\J)J)fOXimnlt• 
contcmporancit~· "ith the Hoc:be!-.tcr shale of ~e" Yo .. k, \\ hi<•b is 

believed to be rep•·•-ent~d in the upper part of the typical Clinton 
of central Xew York.' 

Z:tphrentis bil:l.tor:\lhl lln.ll! 
Prooteria alabamrn"c Jlul111. 
T,n..l"ge eolunm1d& or crlnoltl or 

Orthostrophin. (Orthi.s) er. 0 . 
fas<•latfi (Hall). 

eystid. 
Fonestclla cr. 1". oiC'fCiUHI H rd I. 
Seulieos.einium ct. S. toonh·IIPM 

Hall. 

l'lectruubonite~ intermeditt. 
Chonetes o.rr. C. oornotus II nil. 
Stric·klundini:L cr. s. deformla liCtlk 

nnd WorUJcn 

Ptllodlctya glad lola lllllln~t•· 
Stropheodon1A <·orrnf{n1A. Con 

rad! 
Orthis flAbellites J:'oertlt(' 

Atryp(l. rcticu1arls (Linoaeus). 
Atryphu~ ditmarilil; (TTnll). 
SpirJlcr mdia.tus (Sowerby). 
J>ahuruJit-es lhn.ulurus Groon. 
to:nerinurus sp. undet .. 

USCOSl<"ORlUTt AT TIIK TOJ' 01' ·.rttK RKD MOUSTAJ~• Jt()RllATJOS 

In Birmingham \' all<'y the oldest formation present above 
the Hed )fountain is lhP Frog Mountain sandstone, of Oris
kany and Onondnga n~:c. In Pennsylvanin there intervenes 
between the Clinton nnd th<• Ori~kany 2,000 feet of rocks of 
Cayugan nnd llelderhe•·gian agr. Tn Cahaba Vnlley, where 
tho Frog Mountain Aandston(• reslij upon the Little Oak lime
stone, the Red Mountnin fommtion and all of tho U ppcr 
Ordovician arc lac,kiug, in nddition to the formations ilaat n•·c 
absent in Hia·minglwm \'ul ley. In other words, them nrc no 
rocks in Cahaba \'all<'y thnt a·cpn>senl the time nec~ry for 
the deposition of nhout <;,<XX) li.'!'t of rocks in Pennsyh·nnin. 

The De,·onian sy•t<>m i~ n·pl'('o<'nted in this part of .\ Ia
barna by the Frog Mountain ''and-tone (which here i~ of 
Oriskany and Onondaga ngt•, ns !'xpl:ained. beyond) and per
haps by the Chattanoogu ~hnle, whi<'h is of eithe1· Upper 
De,·onian or ca•·ly Cm·honifr•·ouij uge. 

J~ltOO MOUN'rAlN SANDf)TONK 

Name.-Tho F 1·og lllountui n t!lltHlatone was so nnmcc.l by 
Hayes, from F1·og Mountuin, (;h~•·okee O>unty. As now used 
the name upplie<~ to any sm1fl~tone of Devonian age bcnc.1th 
the Fort Payne dae•·t, or the Clwtlunoogu shale. 

i)i.<lribulitll>.-'l'hc Frog )lountain sandstone is known in 
this ares only olon~ th~ <'r<"l of Little Oak )fountain, in tht> 
\'andiver quadrangle, ancl nlong Hed )lountain, in the &
semer qnadnlllglc. Tt is <'XJ>0-<'<1 in Gn1ce; (;ap and in tl•e ent 
at the Twentieth !-'trcet t·rossing of Ht><l ~fountain in Birming
ham. A few feet of sancl<tonc in Clear Branch Gnp, south
west of Besscmc•·, i~ probably l'rog Mountain, although no fos
sils have been found in it to p•·ove its age. The l~•·og Moun
tuin sandstone is also <'X(lO!Wd in u !'Ill on the Southern Ruilwuy 
half a mile E'llSl of Leecl~ and in a gnp through L ittle 011k 
Mountain, -1 milCH soul h of I ,ccds, in the NE. t sec. 1, T. 18 8., 
R. 1 "'·· at the no•·th edge of the Vundi\'er quadrangle. 

Clwrucl<r.-The Frog ?llountuin sandstone ranges from u 
coar;;e-texture<l friuhle yellow l'()(·k along Red j\[ountain to 
a rnther 6nc textnn'<l gn1y m· ydlowish rock ulong Litlle 
Oak .Mountnin, where it wc:.1thrn. to a somewhnt porous 
an<l soft chalky nul><•. TAX.ally it t-ontoins ,·ery small quurtz 
pebbles. In Clt-ar Brand• UU(l it is u bard quartzite. The 
following section• •ho" th~ dutnwter of the Frog )loull!ain: 

:Jeclirm in Cahaba rullf'JI. twlf" mile ta.,t of Leed$ ana 4 mites north of 
tht ~ ·t,ntlfrc,. quaclrangle 

Fort Pllyne dwrt. 
Cbattnooogn, :;hnl(\ (pnrph•) 
Frog Mountain li-l\nclt~tont•: 

SandHtono, honl, brown Jltlbbly .......... ~&~-----· 
Snnd~ton(•, ~oort. ~-trt•t1U ...... ··--- ------ -
Sandstoue, brown, l•h('lrly ---- ... ----- ---· _ 
Chnlky rock, with ro~""lhc (CimmUI) ; thin layer. 
Sandr-tonc>, brc;,wn_. ('ht•rty .. ---- --- -- - - - -------
Xotexpo:-l>d (t<.l'nth•tone•!) _ -- ----- --- _ 

'roial tlllc..•kn<' .. "~ or l>'rOK Mountain l)lltld~:otone. • 
Little Oak limet.tono• 

2 
2 

I± 
lO'r 

Stt:tion about .J rnil'l ¥ortlhtflt •l fJ/ /~t<h. nf'ar the bcmndory btltrttn tht 
.-amllrtr aml RlrmlfiQham quadrangl~8 

Cbert (Fort Pnyno) 
Concealed (Chn.tttuloot.;t~ lh,.h_,'!) 
F-rog ~fountain g{lUd!itO•It\ : 

..... 
90 

• 
San<h;tolw, qnarr!.lcil•, wl1h Jwhblc" nu<.l fish bones. .. .. 10 
Xot expO><•cl, prohably llllld>tone ····-···· -··· 10 

LimC'~tc1ne• ( l.ittlo Onk). 

Section at Clear lltanclr. fin]), .'i mllf•8 .~oulh of Btaumer 

Fort P<\yno t•hert. 
Cbattanoog-n $halo: 

Clayey lnycr ... luhwd blnt•k 
Clay, greoen 

Frog Younta.ln Jmntltolml<" Quurb:lh•. dh·tinNh·e Or-is-
kany fQt, .. ib M.-'e libt) ........ .. 

Frog llouotAin FAncJt.tmu~ (7): ~~\nd .. ton4!, ~~ yel· 
low, of orh .. kany or Clinton ..... .._, -------- to 

6 

8 

Tl>icklltM.-.\s shown hy the ~lions the Frog Mount:~in 
sandstone is from (i inch!'S to 20 frel thick in this are;t. 

Age and co,-relntion.- 'l'h<· FI'Og Mountain sandstone hns 
hitherto been cl!lft~ifi('{l ;\S of Oriskany age. As a result of 
recent investip;ntion hy the 1nitcr it has been discovered that 

1 ' Por the la1e~t \'l~w~~ on 1 he Mtr/\tl~rnphy and eorrelat.iou of the C'linton 
8(M) tho volUI.ne on tl10 Silurluu of Murylnnd (Mnrylund (;iuo1. SurVc)', 10'l:)), 

11•Tn a fortheominJ.: pnJlOr th~' nuthor of tbi~ folio wilt name tho ,.;nnd 
~tone of Ori~knny ngt' hl HNl Monnttdn tht-• CJC'ar Branch ~tu1d~t.o1H', tho 
name Fro,g lfount"in wlll hf.l rl•"tl'lctud to the !:lamh..tooe ot Onondogn. #1{8 

in Callab.'l. \'alley. aJHl th~ toluHikiOTI(' or Htuoilton age as del'otribed h~·rl•in. 

v.hieh iS not prt•!-eUt. in tht•..e ()\ltUiraugle~., Will 00 na.mf'd tbe nngl1md 
sa.ndl!-tone. These ehnHh"\'li v.tro ado(ltt"C.l nfter thia folio wui in pa'"6 )'roor. 

the t!lllldstone occupying th~ po.~ition of the Frog ?llountain in 
diffrrcnl parts of the Stnte n1ng~ in age from Oriskany to 
]H'Obahl.v Hamilton. The litcls on whith the abO\'C assertion 
iK hn&etl are stated below. 

!<'rom the<; inches of snndston~ in Clem' Bnmch Gap (see 
p••t'Ccd ing ~ection) the foR"i l" in the iollowing list were 
collected: 

•JJ ippurioni :t proximu:; Vnn. 
U.X('IH. 

•~pirirer tribulis Jlall. I 
l\IHtJ)loth('oCu Rabellites (Conrad). 
Knlonln llt'<!Uiiarhc (Conrad). 
\lt·rl•t.olla l•ta (11&11). 

The following forms wen' coll('{•l<'<l from the west side of 
Birmingham \'alley, on the .\lubamn (lrwt&>utheru Railroad, 
~ mii<'S w<'St ofYan<-e and nhout lti mill'l! t;Outhwest of Clear 
U•·<~nrh Gap. The material hen• i~ 1\ i!Oft wlaite chalky rock, 
probably decomposed chert, nut! was naisuakcn in the field for 
the Fort Payne, which crop" out nt the t!ltme point continuously 
with the Devonian bee!. 

Sl•·ophoodonlztsp. undct. 
l ~ptostrophin sp. undet. 
•JA·ptostropbia cr. L. orh;knnln. 

Spll'lrcr cr.!:!. imbmUCI'ODa.tus Hall. 
Hpll'lror Ill>· Uladet. 

Clnrke. 
A IIOJ•Ioth(.loetL tlabellite$ (Conrad). 
Bt1yrh•hla kJ) . undet. 

• •\OOJ'lla nucleata. ( Hall). 

The fo:;sils of both lists were identified by E. )1 . .Kindle. 
The specie; marked with an n~t~ri•k (•) constitute a distinctly 

Ori<kany fauna, :md there <'m h!' no reasonable doubt that 
the rocks from wbich they \WI'\' obtain<'<! are of Oriskany age, 
notwithtitanding the fact that Auopl&ll•rc<• jlabclliie8, Anoplia 
uuclcata, and Eatonia peculiarit nl•o n1nge into beds of Onon
daga nge. The 6 inches of !lllndstone mnying tbe fauna of the 
first list is, howc,·er, the only rcprc"cntllli,·c of the Oriskany 
known in this area. The F •·og Monntn in of the Little Ouk 
J\louutu in sh·ip is of Middle Devonian ng<', us shown by tho 
ijtttcecding discussion. No foll:li ls hnve hcen obt:1incd ft·om the 
Frog ~fountain sandstone nlong Liltlt• 011k Mountain in this 
tli'C:I, but on the same ridge nnd same outNOp a quarter of a 
mile (•ast of Leeds and :3~ milt'll north of the \'aodiver quad
ntl1gle Cltolltles "'"'"OIIflltu is t'OI11111on. I o the Watkins cut 
of the ~dboard Air Line Hnilwny through the same ridge 1 
mile I'<<St of Odenrille and H milt'l! norlhca~t of Leeds tbe 
Frog :\lounu1in section is us follows: 

Stelioll I milt ,.cul of (H/t-nrlllc 

l,'ort Payne ebert: 
9. Chert 

Chn.ltt-.noogo, shn.lo: 
S. Shn.lc, f<rcen and J)UI'PiiMh 

l<'rog Mounh\in l'-tmclHt()I)O: 
7. Sn nd.stouo, rather conr.so grnlncd, in layt'ni aa u\uoh 

as 1 root thick .•••• • .......... .. 
6. PArtly exposed: .-omo 1o1hnlt~ ahowlng and probably 

all ~hale _ 
G &nd!>ton-.., thick bt"<hlrd, Ou& ~otralntoc-l: "'rue lay~rtJ 

10 t>:l.JMI"(''Ut AM to ~ d,.,. ~<iliUI Mody limestone. 
f . Cbt•rt ___ - - --

Ord()\·i('iau, of LoW\· ill<' &l.tt\ (!) 
3. S..'\Jldlrtone. thh·k beddNI. c'OHrliU grnhu-d 

Ordo,-i("ian, of Low-,·iiJe t'ge: 

2 Lirue6tone, m•J~tu.•~olan , .... '\lUI)•: t•cmtAinfl 2llradium 
~tllulo;;um _ 

1. Shale. mninly nod, Y.ith A '•'"' laycn of ('Oarse 
t~aodstone. 

F .. , 

120 

It 

20 

8 

20 

2 

From the middle of bed No. i) Hf the :above section were 
c·ollrctctl Anoplolhecu c•cttliplicala, Clto11elcs ••wcronatui!, and 
(Jiunwslmphia 1·eversa. A hont :3 miles nort laea8t of the \ Vnt
kin8 cul, in \Vatsoo Cup (sro topogmphit mnp of f:)pringville 
quadmngle) was collected n pi<'<-<' of v('ry fine grained siliceous 
ro(·k like some of thnt in No. r. of the above l!CCtioo, carrying 
an undetermined speeies of C!l)l>'i<'ardrlla, n lnrge species of 
Palrolll·ilo, also apparently undc·sc·rilx'<l, und .£ox1Jru:ma cf. L. 
ddplii<'ola. .About 7 mile. still fi1rth~r northwest, nl Cox Gap, 
on thr same ridge and oukrop, when' the Frog Mountain i~ 
uhout 25 feet thick and c-arrie:< In yen< of rock like that of the 
pil'l'e found in Watson Gnp, the following bpecies were col
]l'('tl'<l G to 8 feet below tho Chuttunoogn ~hale: Tropidoleptus 
carinatus, Lor.QIIema cf. L. drlp!.it·oltt, und a fmgment of the 
li,in~: dullnhe•· of a cephnlopod whida ugrees fully with Ortlw
Ct'/'(18 crolal1t1n, although I he speeim('n is slightly compressed. 
J~lcvrn miles to the northeast, ut Clt·~t·nspol·l, where Coosa 
Hi\'cr tuts through the 8UillC riclp;~. hN·e named Beaver Creek 
1\[ountuin, the Frog l\fountuin iR lnc·kin~ nnd the Chattanooga 
~lwle '"'~~~ direc·tly upon th!' upp<••· m· (;linton part of the Red 
~lountain formation, whid1 w«lg<~ into the section going 
norlhwurd between the Watkin~ <'Ill and Cox Gap. 

Of the fo~•ils occurring alon~ Lillie Oak uud Beaver Creek 
mountains cited. in the pn1.'l'(ling puna~n1ph~. Clwnetu mucro
tmltt~ nmges throu~:h the Onondu~:o und Murcellus into the 
I lumilton. It is citecl us u common spt'!'ies from both the 
Columhu8 and Delawnrc lim<'HtOn<s of Ohio, the former of 
Onondugu and the latter of llumilton uud :\lurcellus ngc. 
Clwnoglrophia reversll i& a comuaon form O('Cu rri ng in the 
Dclawm·e lianestone only unci thus known elsewhere only in 
beds regarded as of Hamilton age. 'l'ropidoleplW! cm·iua/11.• 
is u common Hamilton form, "hi(•h is olso cited by &:1m
chert from the ~Iurcellus shnlc unci whi<·h mnges into Upper 
Devonian Jorm,ations but lu1~ n<•ve~·, ~o fin· us the writer is 
nware, been cited. from hecla kno" n on other e,·idence to be as 



old as Ononclnga. The same is true of Loxonema delphicoi<l. 
It is a common ll<un ilton form of New York and ranges 
up into the lower pa rt of t he l\iississippi11n series. T he Cyp1·i
cardclla nnd Pa/eoneilo 11re distinctly Hamilton OJ' Inter types. 
Ortlwcel'a8 CI'Oi(tlum is ,dso ~ited by li>'II on I y from the ll>lm
ilton. The only other form thnt elsewhere seems known from 
the Onondaga is Anoploilwca acutiplicala. 

The assemblnge of fossils cited above is clearly of l\liddle 
De,·onian a~e, anc.l as some of the collections were obtained 
within 10 feet of tue bottom of the Frog Mountain :1nd speci
mens were seen sti ll lower, it is certain that the formntio n 
along Little Oak i\Iounta in includes no component of Oriskany 
>lge. The case for t he post-Oriskaoy age of the Frog Moun
tain snndstone of Cahaba Valley 11ncl the belt east of the Coosa 
coal field is made conclusive by the fossils at tbc base of the 
sandstone lJ miles south-sout hwest of l{nglnnd, which is 7 
mi les southeast of Cox Gap on Beaver Creek Mountain, 
described in a preceding par:lgl-aph, and about 35 mi ll'S north
east of Hirminguam. In an abandoned quarry southeast of 
Hagland the section exposed is as follows : 

Section in qf4an·y southea-$l of Raglcmct 

Fort Payoc chert: Feet. 
G. Chert. . ___ _ ~ . _ . . _ .. _____ . __ . _. _________ . _. _ _ _ _ __ _ _ _ _ _ _ 7G 

Frog Moontu.in o:an<h;tone: 
6. Stmdstonc, thick bedded; rome layerseoorse grained, 

otbera fine~ruincd, with nodll lar ehcrtlikc bauds, 
probably orighHtlly ¢aiCilrOOus ............................... 49 

4. Sondstonc, ftwruginO\lS, brown, rotten, origion11y 
calcnroous. highly rosbtli(orous. -- ------ .... . ·- ---- 2 

3. Snntl6t-one. fine grained, n<><lu1:H.............................. I+ 
Shale, argillae('ous. do.rk ------ ------ ------------ ---- t 

2. Llmc~tonc, cOat!i.ely crystalline, dark, rossmrerous, 
(cortda)....... ............. ..... ..... .............. ........ t 

Gre..1.t tmeonrormity. 
Lilt1o Oak limestone: 

1. J.hnest-One to bottom or qunr•·y. thiek bedded, grny 
ro du.rk, ribbony OL' bandc•l on W<'Utherjng, f~il· 

irerou~ ........................ 100 

From beds 2 and 4 of the above section a very l'ich coml 
fauna was obta i nP.d . 1\[ost of the species and iucliVJduals we•·e 
collected ft·om bed 4, whet'e they are associated with brach iopods, 
bryo,.oans, and t•·ilobites. Bed 2 also ca rries a n abnnclonc~ of 
corals, but they ilre only sparingly libemted from the matrix 
of limestone, and a large collection could not be made. T l•ey 
seem, however, to be of the same species us those from bed 4. 

The corals ha ve oot yet been ca refully idcotiOed specifica lly, 
but it is appou·ent at ot glance that the assemblage benrs a strong 
•·esemblance to that of the rich De,·onion cora l fau na at the 
Falls of t he Ohio at Louisville, Ky., which is of Ononduga 
and Hamil ton ng<>. There are species of cyathophylloicls, 
including Blolhrophyllurn, species of Favosiles, and species of 
Cladopo1'a. Associated with these cot-nls in the same layers ;n·e 
Cosci niun~ Cl'ibl'ij(mnis, Cystodictya gi/bel'ti?, Tarmwpom exigua, 
species of Ji'eneslclla, St?·opheodonla pel'plmw, Cho1tcieJJ co?·onatas, 
C. mucl'nnalus, Spi,.ife~" (tudaculus, S. diva?·ivrtla, Anoplolheca 
acutiplicala?, 'l'ropidolept1l8 ca1·inatus, Aviculopeclen p1·inceps, 
Aclinoplel'ia decu~safa, 'l'cnlaculile. scalarijormis, 01·thoce~·as 
cl'oia/unt, and Phacops 1·anrt. These fossils, OCCUlTing in the 
very bouom of the F rog l\[ount.ain a>tndstone at the Ra~laud 
locality, give decisive evidence as to tJ1e post-Oriskany age of the 
enti1·e formation at that place. As between the Onondaga o•· 
Hamilton age of the beds, however, the testi mony of the fo~sils 
is conflicting. The corals alone suggest on ly Onondaga, but 
even thei r· test imony is not entirely on tire side of the Onon
dagil. For example, apparently both Blotlu·ophyll~ttl~dccol·ticala 
and B . cinctulum occu•·, t he first no Onondaga and the second 
a !I>~ milton fo t·m . Doubtless other contrad ictions will oppear 
among the comls when the collections are fu lly identified. 

. The testimony of the other fossils is slight ly mo•·e fiwo•~1b l e 
to the Hamilton <1ge of the f<ntna. For example, Coscin·iwn 
Cl·ibrifonni$, r ,·opidoleptus Ca?·inatus, Cltonetes CO?'Onatus, 
Acti110pleria decussala, and Orthoceras Cl'olalwn are common 
Hamilton fo1·ms and are not reported f1·om the Onondaga, 
althou"h '1'. Cll>'illntus occurs in the l.Iarcell us shale, which lies 

~ 

between the Onondaga and Hamilton in New York. Nearly 
all the other forms oc·cut· in both tl.Je Onondaga and Hamilton, 
but mo~t of' them only sparingly in the former, wh ile tl.Jey are 
all so abundant in t b,e latter that any assemblage of which 
t hey are a prominent constituent is general ly rega•·ded ns a 
Hamilton fn unn. 

The easternmost outcrop of t he Frog ~Iountain sandstone 
occurs along a ridge passiog al>out '2 miles west of Piedmont, 
Ca lhoun County, Ala., nnd run ning northe,lstward toward 
F•·og i\Ionntain, the type locality of the F•·og llfountain onnd
stooc, wh ich is in southeastern Cherokee County, ahout 6 mi lP.s 
north of P iedmont. I n tJ1e ridge refe•Ted to the Frog Mouo
taiu sandstone may be as much as 50 feet thick and so fiu· 
as exposed consists of coat-ae sandstone. A few fnrgmcnts of 
corals and of fi nely sll·iated brach iopods were found in tbis 
sandstone, and a few incomplete specimens of sil icified con1ls 
were found on the slope below the &tndstone. From some 
local ity on th is rid~?:e about 2 miles from Piednro nt a good 
collection of free specimens of silicified fossils bas been obtained 
•1ncl is now in the U . S . National Museum. The col lection 
includes, besides a number of well-preserved COJ-nls, Ab·ypa 
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reticalaris, Spirifcm duodenar·ia, Pamcyclas elliplica, Pleuro
tomaria cflpillaria, and Loxonema cf. L. delpkico/a. This 
fit una is Middle Devonian and entirely post-Oriskany. Here 
too the testimony is confl ict ing as to t he Onondaga or Hamil 
ton age of the f(lunt~ . At,.ypa l'cticula>·is mnges through tbc 
Silurian and De,·onian; Spi,.ifera duodenm·ia is reported from 
the Onondaga on ly: Paracyclas elliptica occurs in both Onon
daga and Hamilton; Pleurotomarict capilla>·ia and Loxonema 
delplucola seem to be confined to the Hamilton. Owing to 
lack of precise description of locality and horizon, tJ1e exact 
sou rce of th is fauna i~ unknown, but it may fail'ly be assumed 
that the horizon is, like that of the fossils lt miles southeast 
of Ragland, desc•·ibed above, in the bottom of the Frog Moun
tain &melstone ns de"eloped west of Piedmont. 

A uothcr· facies of t he Devon inn 11ppem'S t.o be present. in 
F rog ~l ounu1 i n, the type locality, and between D uke and 
Rends, in the notthwestern part of Calhoun County. On a 
knob about midway between Duke a nd Reads aud east of the 
Louisville & Nnsh" ille Rail road is a great quantity of very 
coa1'Se grained friable sundstone canying Spi?·ifer macrothyris 
and a large cyathophylloid coral ident ified (lS Aulacop!tyllttm 
ttnguloidewn. A fully exposed section in lhe gap of Ohatchee 
Creek just south of Rends shows the &\llclstone to be only 20 
feet thick in this \' icinity. 

F ro:,: Mounta in, the type local ity of the Frog l\Ioun tain sand
stone, has not been examined by the write•·, but Mr. Ulrich 
kind ly fu rnishes the following section made by him in 1906: 

Sectio-n on Frog :Mountain 
]\'loyd .shnle: Jo"eet 

·•· Shnle, dark, with .&rchimedes. 
Frog- )louotaiu suudstono: 

3. Sando!itone, coar~e. red and fosailirerous at top 
(Spirifer macrothyris u.ud A.?n]>higr:nia cu.rJa1) l50± 

2. Sandy, culearoom; (magne.siant), nnd cherty beds 
with rounded quartt grains scattered through 
mngnesit\o JiJOeiitone, the quurb grains inorcns· 
il\g toward the bottom. }'ossiJircrous chorty. 
looking rock at bottout containing Chotute8 
nuuro1iatus . .... ~· ~ _ ............. _ .... _ .... ___ . _____ . ___ . 200 

Unconforw ity. 
Lirucstone or :Hcekmnntown a~e. probably Newala.: 

1. l..i!Uestono. fine grained, with Cryptotoa and 
ga!:ltr'()pods. 

In the cO>n"Se red Sltndstone at. or oear tue top of No. 3 of 
the obo"c se<-tion an Amphigenia, apparently A . curta, ''shell 
suggesting 8troplteodonta perplana, Spit·ije~· diva?·icatus, and 
8pil·ife•· 'l'ltac•·othyl'is occur in ussoeiation with cyathophylloid 
corals in a more or less fragmentary condition. No evidence 
of the rich coral lHJd brachiopod fit una found south of H>lg
land as described abo"e, witu its distinctly Hamilton elements, 
has been found at Frog !\fountain. As Spi>·ifer nu1crothyris 
ancl represcntati"cs of tbe genus Arnphi,qenia, occurring at tue 
top of Frog )founta in at its type locality, are not recorded 
from beds younger than O nondaga, Md ;ls C!toncle;; 1nuc1·o
natus, occurri ng in the bottom of the Frog ;\·[ouutain at its 
type locHiit.y, is not recorded f1·om beds olcler than Onondaga, 
it follows tJwt, so foil' ns the known evidence goes, the typical 
Frog )Jououlin sandstone is entirely of Onondaga age. It is 
interesting and sil(niflcaut that the Frog Mountain S<1ndstooe 
at Leecls is identical lithologically with the very bnse of the 
Frog i\Ioumain sauclstone at Frog :\Iount.~in and also cal'l'i~s 
CJw,tcles mucronatus as at Frog Mountain. This indicates 
that only the bn&ll part of the formation as developed at the 
type locality is p•·esent in these quacln1ngles. 

The Frog llfountair1 sandstone extends still fa .. ther uo .. th
eastward into Georgia, whe•·e it is present in L>wender Moun
tain nnd in Horseleg Mountain, about 1 mile west of Rome, 
in Floyd County, and was mapped by Hayes in the Armuchee 
chert. At U orselcg i\fountain Spi1·ije,. macrolhy,.is occurs in 
coaJ'Se soft reddish sandstone. I n both Lavender and Horse
lt'g mountains this snndstone is immediately undcl'lain by 
fossiliferous chert which belongs to the Armuchee chert of 
Hayes as described in the Rome folio. This chert is well 
exposed in the railroad cut at the southwest end of Lavender 
Mounta in about half a mile west of the railroad station at 
Ln,·ender. At th is place it is <lbout 50 feet thick. From this 
chert at the north end of Lavender Mountain Rhipidomellct 
muscu[o$a, St,.opheodonla ma.gnijica, Clwueles ltudsonicus, 
A,wplia nucleolata, :dferislella ?'oslellala, Spi1·ijer tl'ibulis, 
and Platysloma vcntricosa, all of Oriskany age, have been 
collecte<l. A collection of silicified fossils from Catoosa 
County, Ga., 40 miles nortu of nome, contaios Eatonia pccu
lia1·is uud 1\ 8pi1·ijer of the type of S. nwrchisoni or 8. angu
laris. Both specit'S of Spirifer are Oriskany forms, and the 
Eatonia, although recorded J"nrely from beds of O nondaga 
age, is of more common OCCIII'J'CIICe in older beds, as those of 
O riskany or even of still older Helderberg age. 

It appears, then, that except for the occurreuce of a small 
tu ickness of Oriskany in the l'egion southwest of Bessemer, 
southwest of Va nce in T uscaloosa County, unci in the vicinity 
of Jemison, Ch il ton County, no Oriskany is known in Ala
bama. Whether tl1e Ol'iskany of these A labama localities and 
the Oriskany (Armuchee chert) of nortuwest Georgia are now 
or ever were ~onnectcd except by way of the open ocean is 
entirely unknown. The typical Frog Mountain sandstone and 

that of Little Oak Mountain, as at Leeds and extending south
ward into the Bessemer and Vandiver quadrangles, is appa r
ently all of Onondaga age, but in the region between Frog 
i\lountain und Leeds, as 1 mile enst of Odenville and at Rag
land, where the Devonian sea lingered longest., the F rog :!\•foun
ta in p1·obably includes beds ranging in age from the later part 
of the Onon da~:,'ll iuto the C>l rl y part of the Hamilton epoch. 

u:..~CONl~ORMlTl" AT TOP OF FROG MOUNTAIN SANl)STO~K 

T he•·c is a stratigraphic break between the Frog Mountain 
sandstone and the succeeding Cuattanooga sha le, the extent of 
which is in doubt, owing to the uncertainty as to the age of 
the Chattanooga. If the Chattanooga is of Genesee age, as it 
is classifie<l in the earlier reports, the· unconformity in this area 
represents no more thao the Marcell us, Hamilton, and T ully 
formations; if it represents some sti ll younger par t of the 
Upper Devonian the uncoofonn ity is conespondingly greater ; 
and if it is basal Carboniferous, as held by some, the break 
•-eprescnts a conside•-nble part of the Middle Devonian and all 
of the U ppet· Devonian, or about G,OOO foot of rocks not 
present in this part of Alabama. 

DEVONIAN OR CARBONIFEROUS SYSTlm 

CBA'J'TANOOGA SHALE 

N(L)ne.-The ChaUanoo~a shale was named by Hayes t • 
from Chattanooga, Tenn. In th is t·egiou it overl ies the Frog 
Mountain sandstone or, where that. i~ absent, the Heel Moun
tai n fot·matiou and is immediately succee<led by the l!'ort 
.Payne chert. 

C/t(trctcter and d·i$t1·ibution.-The Chattanooga is genera lly a 
black fissile shale, the black color being due to the presence of 
carbonaceous matter. The shale is likely to have redd ish 
h>ycrs or blotches 01' to be purpl ish or greenish where it has 
weathered down to a clay. In a cut on the Louis"ille &. Nash
ville Ra ih·o·•d on Red Mounblin, near the Twentieth Street 
Cl'Ossing, just soutJ1enst of Birmingham, the Chattanooga con
sists of about 4 inches of green clay abo"e and 12 inches of 
dark clay below. • 7 Simila r beds represent the shale through
out tbe southem part of the Bessemer quad rangle. The Chat
tanooga, though thin, is pel"Sisteut along Red lllountain, 
appeari ng wher·ever its horizon is exposed. In Clear Branch 
G<lp only!\ black stain nt tJ1e top of the F rog l\Iountain repre
sents the formation. It has not been observed in Cahaba 
~Valley south of Leeds, 3 miles north of the Vandiver quad
rangle. (See section on p. 9.) 

Tkickness.-In the Bessemer-Vandiver area tbe Chattanooga 
is nowhere koown to be more than 2 feet thick and is probably 
only a few inches thick in most of the area. 

Age and con·elation.-The Chattanooga shale includes all 
t he se<l iments preserved in this region that were deposited in 
the time between the F rog Mountain epoch and the Fort 
.PayM epoch. Wi thin this time a max imum of about 8,000 
feet of Jllidd le and Upper Devonian and lowe•· l\fississippian 
rocks accumulated in central Pennsylvania. 

Whether the Chattanooga was deposited in the De1·onian or 
Mississippian part of this long period has not been cleterminecl 
to the Slttisfaction of all geologists, owing to the lack of 
decisive evidence. It has generally been classifie<l as Devo
nian, but. Ull'ich aod otuers believe it to be basal Mississippian. 
U lrich has obta ined from it, at Chatumooga, Lingul<t 1ndie and 
Orbiculoidea newberryi, two fossils of tJ1e Sunbury shale of 
Ohio, and at other places, particularly north of lluntsville, 
Ala., n large nu mber of species of conodonts characteristic 
of the Sunbury shale, of early Mississippian age. These cono
donts are regarded by Ulricb as decisive evicleoce of the Missis
sippian age of the ChattanOOl,"a shale in _\ labama and southern 
and :Middle Tennessee. However, Lingula melie, or a form 
that can hardly be distinguished from that species occurs also 
in the Ohio sbale in Kentucky, below the Sunbury, and the 
Ohio shale, as shown by actual tracing by the writer aod others 
across Kentucky, probably includes the greater part of l he 
Chaltanooll<1. The writer bas obtained Ban·oisella sttbspatulata 
fi·om beds below the middle of tbe Chattanooga shale at 
Blount Springs, Ala. This for m, associated with .Lingula melie, 
oecm"S in the black shale in Illinois unci Jnd inoa, which is also 
believed to fall within the limits of the Ohio shale. The Ohio 
shale is classified as Devonian by the United Stntes Geological 
Suney, but it also is believed by Ul ricu to be of Mississippian 
age, except a small th icknc..os locally at the bottom, which is 
aclmitteclly of Genesee age, so tltat even if the Chattanooga 
shale is of the age of part of the O hio it is still Mississippian, 
according to U lrich . On the otl1er ha nd, those who, like Keith, 
maintain that the Cbattanoogn is Devonian base their belief 
on the continuity of tJ1e Chatumooga with tl1e black shale of 
undoubted Devonian age io southwestern Yirginia, which can 
be traced without break into the Chattanooga. As t he black 
shale in south westem Virgin ia is 500 to 1,100 feet r.hick nnd 
has Lingula melie and Ba,~·oiJJella in its upper p<H't, that part 
is rel(ardecl as Mississippian by Ulrich, who believes tbat the 

u Haye~;, C. \V., 'l'b~ overthrm~t raults hr the ~outhero Appt\.lnehians: 
Geol. Soc. Amcrieo. Bull., ,~oJ. 2. p. 14.2, 1891. 

UButt.s., Charles, u. s. Geol. Survey Gool. Atlas, Uirmingball\ rolio (No. 
17G), pl. 7, 1010. 



sout.hwestward thinning is effected by the loss of De1•onian 
beds from the bottom, so that on ly the top part, of Mississip
pian age, extends into southern T enne..osee and Alabama. 

UNCONl'ORl\11'1'\" AT '1'01' OF TRK CIIATTA~OOGA sn.H,K 

As already shown, there is throughout most of this area an 
unconformity between the Chattanooga shale and the basal 
Mississippian Fort Payne chert, the extent of which depends 
upon the age of the Chattanooga. In the southeast coruer of 
the Vnndi1·er quadrangle shale of :Mississippian age of the 
Floyd type appear'S to overlie immediHtely the Newala lime
stone, of Lower O•·dovician age, so that in that locality there is 
an unconformity between the Mississippian shale and the 
Newaht limestone equal to'' maximum of about 24,000 feet of 
rocks which occupy that interval in Tennessee, Vi•·ginia, and 
Pennsylvania. The absent rocks include a pa•t of the Lowe•· 
O•·dovician, all of the i\Iiddle and Upper Ordovician , all of the 
De1•oninn and Si lurian, and the lower part of the ;\Iississippian 
series of the Carbouiferous system. 

CARBONIFEROUS SYSTEM 

The Mississippi,ln series in this area includes the Fort Payne 
chert, the 'Warsaw limestone, the Gasper formation, the Hartselle 
sandstone (as restricted), the Rnngo1· limestone (Hs •·estricted), 
or the Floyd shale, which is the equ ivalent of the last three, 
and at le<tSt the lower part of the P,nkwood fot·matiou . 

The type region of the Mississippian series is in the Missis
sippi and Ohio valleys. Section 1 in figure 4 shows a sequence 
of the Mississippian formations in that region which is fairly rep
resentative. Tile other sect ions i n figure 4 show the relations 
of the :Mississippian of Alahama to that of the type region. 
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FtGORR 4.- Seetion$ illustrating the sucec~ion and reJation or the MiSBis· 
sippia.n formations of A l;.tbnuw. (md a.djo.ccnt region 

1, Oencra.U~ soctlon for "''es~A::rn Kentucky nod southern llllools: ::. Ml..:tiO•• 1\l JUCPtmt. $J)I'trtf(fl, 
in Lhe l!Out.h end of &l<JUfttcbi(+ Vnll\')'; S, *'Ctio•• nenr lro•lol.l•,le-, Aln, lower p1trt from drll1 
hole.; .t, 11Cctlc>n or WOOd'Kfil'tl $bl\tt, .11 mlle.'l Mullu~a.<\t. or ne,.,_..em('r; ll, l<.Ceti(laJ ror ('il.(lt. llide or 
Cahaba Valley 

LOWRR FQR,ttATIQNS 

FORT PAYNR CIIJ;:RT 

Name.-The Fort Payne chet·t was named f1·om the town of 
Fort Payne, in Dekalb County, northeastern Alabamn. The 
name wns published almost simulhlneously by C. W. Hayes, of 
the United States Geologicnl Survey, and K A. Smith, Stale 
geologist of Alabama. In Hayes's Ol"il!;inal usage the Fort 
Payne included all the limestone and chet'l between the Hart
selle sandstone Ot' Floyd sl1ale and tir e Chaltanooga shale. It 
thus included whMever equiva lents of tJ1e 'l'uscumbia lime:;tone 
of the Alabamn Geological Survey are present in northeastern 
A labama and also the equivalent of the W"arsaw limestone of 
this folio. In recent years, however, the name has been 
restricted to the rocks between tbe Chathlnooga shale below 
and the Tuseumbif< limestone (or 'Varsaw limestone) nbove, 
and that is the definition recognized in this folio. 

Distribution.-The Fort Payne crops out on West E nd 
Mountain, and there is a small patch, a fault block, a mile 

• 

11 

southwest of Wylnm. The formation crops out along the e.1st 
flanks of Red l~Iountain, its bottom reaching high up on the enst 
slope or to the crest. In the vicinity of i\lorgan, in Shades Val
ley, an area of Fort Payne is brought to outcrop by a fault on 
the e.1st side. In Cahaba Valley it crops out along the crest and 
cast slope of Little Oak Mounhlin, this ridge being due to the 
presence of the resiswnt cher t, which has not been eroded rlown 
to the s;nne level as tha t of the limestone on the west and the 
soft shale on the e:1st. In the southeast qua rter of the Vaudi1•er 
quadt·angle beds that at·e supposed to be Fort Payne che•t crop 
out around <~n elliptieal are>• along PHge Spring Bmncb. 

Clwracle>·.-A t its outcrop the Fort Payne is made up of 
I>~ yet'S of chert from a few incbes to 2 feet in thickness, gener
ally sepuratcd by thin partings of sbule. Some of the luyet'S 
are very even sul'faced, as shown in Plates VII and DC in 
the Birminghnm folio. Plate VII shows the thinner, more 
unevenly bedded chert, which is the prevailing type, nnd Plate 
IX the thicker-bedded chert. 

The chert is generally yellowish, but weathered pieces are 
commonly whitish, with smull red patcl1es. It is brittle or 
finely j ointed and breaks so easily thut it can be blasted out to 
a depth of 100 leet in a condi tion to be used for road surfacing 
without much funher prepamtion. 

Jn places some beds of the che1-t yield on we.~thering a light, 
,·ery fine grained soft, porous rock su itable for use as polishing 
materiaL Primarily the chert as a formation is cnlcareous, as 
sJ1own by specimens brought up from considemble depths !tS 

cores of diamond-drill borings. Some of the chet't in such 
material appea rs as itTegular inclusions in limestone, but tlris 
chert is full of crystals of calcite according to C. W . Wash
burne. The cher t is at present fin e-grained crystalline quartz, 
but it pt·ohubly was not originally in this form. 

TMcklleiJI!.-The thickness of the formation ranges ft·om 90 
to 200 feet, or possibly a li ttle more in some sections. Logs of 
well borings in Shndes Yalley report 125 to 200 feet of chert 
and limestone tloat m·e included in the Fort Payne. Tn the 
Wooclwa•·d shoft th~ thickn e..'<S is 129 feet. The fot·mat ion is 
prohably not ov<>r 125 feet thick along Little Oak Mountain. 

Age and correlation.-Ex tensi ve collections of fossi Is from 
the Fort Payne of the Birmingham quadmngle were studied 
by G . JI. Uirty, who expressPd the opinion that the formution 
in that region is younger than the Kinderhook and older tha n 
the Warsaw of the ;\IissiSilippi Valley. Whether both the Bur
lington and Keokuk are represented, or only one, was not deter
minable with the materi,;l in hand. H owever, in the ,,.titer's 
opinion. such forms as Rhipidome/la oweni, Athy1·is lamellosa, 
Dellhyris novamexicana, and Spirijerina subelliptiea indie.,te a 
horizon as low as Fern Glen, at the base of t11e Osage g•·oup. 
In the OHlin, however, the Fort Payne conesponds to the ' 
Keokuk, for it cllll be tmced into nortlrem middle Tennessee, 
where gene111lly it certa inly includes only rocks of Keokuk age. 
A list of fossils as identified by Girty in 1908 follows: 

Lingo Ia nfT. I •. ti~hti Herrick. 
Ubipidollltlla oweui Hall and 

Clarko. 
Rhipidomellt" o.IT. R.. thiemei 

(Whi te). 
Chonet~6 afT. C. geniculatus 

White. 
Chonetes atJ. C. illinoisensia 

\Vort.hcn . 
Chonetes nfT. <..:. logani Norwood 

n_nd Prutte-n. 
Chouetcs ttfT. C. oruatus Shu· 

mard. 
Chonete-s planumbonus M~ek 

nnd W'orthen. 
l>roduet<'lla aif. P. couccntriea 

(Hall). 
Product<'lln nfT. P. pyxidata 

lin II. 
Productclll\ spinulleosta. (Hall). 
Productella ap. 
Pu~tulu blserinhl. (Ho.tll)? 
Pustula afl'. P. blairi (:\filler). 
Pust\lla. ntT. P . scnbricnla. 

(Martin), 
Pustula all'. P. wallacinnn (Der· 

by). 
P rOOoctus atr. P. burlingtonon. 

Ril:l Hnll. 
Productus atr. }.,, ovt\tus Hall. 
Produetus rur. ]>. n1e.sialis Hall. 
Procluctu!'i nfl'. P. pnrvu6 Meek 

and Worthen. 

P roductus ntr. P. i>eiUiroticuJA.t~Ja 
Martin. 

Camarotooehia mutatn. ( llal l). 
lleticularfa atr. R ~>etigtml (II all) . 
Spirirer Aff. S. t'orbesi Norwood and 

Prntten. 
Spirlt'<:r incrobet:cem,; Hall? 
Spirirer keokok Hall. 
Spirifer afT. S. lugttni Hnll. 
fSpirifer leidy! Nor wood nnd Pratt co. 
Spirlfcr rostellatns Hall. 
Spi1'ifereJI1\ afT. S. negleeta ( llaH). 
SpirJ(c·rina Afr. S. deprest!a HerJ•ick. 
Spirtrerlnn au belliptica(McChcsn.oy). 
Syringotbyrfsa.tT. S. carteri (Jlnll). 
AmboeoeJin? uff. A . hwicuJa Uowley. 
Cyrtina atl. C. burlingtouonsis Row-

ley. 
Dclthyris nonunexictt.nl\ (MHler). 
.A tby·ris1amclloso. (L•Evoillo). 
CliothyridhHI.> h irsuta (Hall). 
Clioth)•r idina sublmuciiOisa (Ho.11). 
F.ullletl'ia. ''Qrne ui1isum (Hall). 
A llorismt\ eons.~•ngui Ot\tulli Hcrricl<. 
Doltopeetco ncr. D. bt\tO£;\•illeosis 

Girty. 
Acanthopectco! aff. A. coloradooo

sis Newberry. 
A \'iculipecten aft A. oblongos Meek 

and Worthen. 
Couooardluul aft C. pratteniaoum 

Hall. 
Cypricardinia.atr. C. &eitula Herrlelc. 

WAltSAW J.l).tRSTONR 

Name and co1·relation.-The \VAJ'Slll\" limestone, named by 
Hall f1·om 'Val'SlJw, III., has only recently been discriminated 
in Alabam<i, although it is a constituent of the Tuscumbia 
limestone of the Alabama Oeologicnl Survey, which OCCtll'S in 
northwestern Alabama and in Little " ' ills V>~lley in north
enstern Ala bHma. In L ittle Wills Valley tl1c Tuseumbin 
was fom1e•·ly included by the United States Geological Sun·ey 
in the Fort Payne chert. The \V!\1'8!\W was included in tbe 
Baogot· limestone (broad sense) as mapped by the writer in the 
Birmingham folio. 

Distribution.-The only known exposures of the WaJ'Saw in 
tbese quadmngles are in the area mapped iu SIJades Y11lley 
southeast of Bessemer, one a short distance west of the mil road 
about 1 mile west of Morgan and another at Birons Ford 

across Shades Creek. T he Warsaw was also penetroted in tLe 
Woodward shaft to t be iron ot·e east of Bessemer. The only 
01her exposures seen in the geueral region are on the Louis
ville & Nashville Raih·oncl l mile northwest of Irondale und 
at Vann's qmnTy, 2 mile~ north of Truss1·ille, which is the 
best development and exposure in the region . . (See Pl. XX.) 
The fo•·uuttton i~ also well exposed at Blount Springs, Ala., in 
the new railroad cut. The•e is no doubt of its persistence from 
Vann's to Bit·ons Ford, southe:1st of Bessemer. I t crops out 
along the lowt'st ground between Red Mountain and Sand 
Ridge in the northern part of the Bessemer quadn1ngle. 

Clw.rw:ter.-Thc \VaJ'Saw is a coa rsely crysta lline t l,ick
bedcled W>lY limestone. I t is highly fOssiliferous, being largely 
made up of criooidal plates and plates of other echinoderms. 
lt >~ppem·• to be high in calcium ca rbom\te. In the \Voodwon·d 
shaft it is reported to be 79 feet tbick. It is about l:lO feet 
thick at Vonn's quarry. 

Age and coJ·relalioii.- T be Wat'SlLW of northern Kentucky 
and tbat of southern Indiana arc satisfactori ly con·elated with 
the Wat'Saw of tbe type loc!ll ity. F •·om northeru Kentucky 
the formation cHn be traced continuously into no1thern Ala
bamn, where it is induded in the Tuscumbia limestone of the 
Alabama Geological Survey. It is typically developed in the 
head of Sequatchie Va lley in Tennessee and doubtless is con
tinuous from that loc;llity to Blount Springs, in the south end 
of the same valley. Furthermore, the Warsaw is distinguished 
by a good number of diagnostic fossils. Of rhese the followi ng 
species have been identified by the writer f1·om the localities in 
Shades Vulley, from V11nn's to Morg:rn: 

Bntoerinus sp. 1 
Pcntrernites conoidcus Hall. 
l)lntycJ•inus boouvJIIe!uds Miller? 
'l'ala•·ocrlrluS Sirllplex (Shumard). 
D ic11otrypa. Jyroldes Ulrich. 
JJrachythyriiS sul>c~lrd iforn•is 

(Hnll). 

Co.l warotoccbia mutat-a ( Ball). 
CJiothyl'idina hirsuta flail. 
Dieh~!!ma formosum (Ho.ll). 
Spirifor latkmlir. II nil. 
Spil'ifer \>ifurc:ntua Ht~ll. 
Spiriferella neglect a ( l:fn11). 

This assemhlage of fossils is one not known elsewhere out
side of the \Vm'Saw and mny be nccepted as conclusive evidence 
of the 11ge of this limestone. 

UNCONl~OR:\IlTY AT 1'1fl.C TOP OP 'fllH WARSAW LUH<S'l'OXJ< 

In this area the 'Vars.~w limestone is succeeded by the 
Gasper fonnntion. In western Kentucky there iutervene 
between the 'Vnrsaw and the Gasper formation the Spergen 
limestone, tl•e St. Louis limestone, the Stc. Genevieve limestone, 
and the Bethel sandstone, amounting to a thickness of 700 feet. 
The•·e is thus a considernble stratigraphic gap or unconformity 
between the \.Yarsaw and the Gns]>er. At Vaon's qua rry there 
is benea th the sha le of the Gasper formation about 8 feet of 
oolite, shown in Plate XX, that undoubted ly corresponds to 
a part of the Casper oo lite to the north. 

CIIEST8R GROUP 

SUDDinSTONS 

The Gnsper formation, Hartselle snndstoue as here rest.ricted, 
Banp;or limestone 11s here •-estricted, Floyd shal e, and in part 
at least the p,lrkwood formation fi1ll within the limits of the 
Chester group, named from Chester, 111., in the type region of 
the ;\fississippian series; the name hns l>ecu in common use 
since 1860. 

The C hester rocks in Shades Valley in the Bessemer quad
l>1ngle have been ca ll ed "Ox moor shales <lnd sandstones" by 
the Alabama Geologica l Sun ·ey, the top of the "Oxmoor" 
being somewhere in the P<lrkwood formation. Owing to the 
subdivision of the "Oxmoor" of the A labama Survey, and 
owing to the fact that the name Oxmoor was used by Hayes 
for the Ha .. tselle sandstone only, it has been thou~;ht best not 
to cnde!lvor to establ ish the name Oxmoot· in any restricted 
sense tlmt could be made applicable. Any restriction of 
Oxmoor has also been made unnecessary by the identification 
in Alabama of the formations of the typical Chester group of 
the :Mississippi \ 'alley region. 

GASPRR ttORMATION 

Xame.- The Gasper form;ltion, whid1 in this area succeeds 
the 'Vnrsnw limestone, was named for its exposures on Gasper 
River, in ·wanen County, Ky. Its normnl position within the 
Chester group is between the Cypress sandstone above and 
the llcthd sandstone below. In these quadrangles, howe1·er, 
the Bethel sandstone, the Cypress sandstone, ami the o,·erlying 
Golconua formation are absent, so that the Gaspet· /ormation 
is ovedain by the Hartselle sandstone as rest ricted (e<Jui ,·alent 
to tlie H a•·dinsbu•·!; sandstone of the Mississippi Yalley section) 
and is underla in by the 'Vm·saw limestone; the Spct·gen, St. 
Louis, and Ste. Genevieve limeston<'S, which normally intervene 
between the Bethel aud the \\'<H'Saw, >~re also absent I t is pos
sible that in the upper part of the Gasper formation as here 
mapped there may be a thin rep•·esentative of the Golconda 
formal ion. (See Pis. XIX and XX.) 

In the section gi1·en by Hayes's for northe:•stern Alabama 
a shnle immediately underlying the Hartselle ("Oxmoor") 

111 Ha)'C$1, G. \V., Heport on the g._~olo~y of northon~;teru :-\ lalmma and 
adjacent portiong or Georgia nutl 'l'enne~:-sce: All•bama. Geol. Survey Bu11. 
4. p. 32. 1892 . 



sandstone nnd corresponding to the Gasper formation is enlled 
F loyd shale, being regm·ded ;os a basa l sheet ot· tongue of the 
F loyd extend ing westward b~nea th the H artselle. 

Distribution.-T he ( iasper formation persists tlu·oughout 
the Birmingham quadmngle, to the north, where it was 
included in the J3,mgor limestone (broad sense) as mapped in 
the Birmingham folio. It extends sou thward along Shades 
Va lley between 13and Hidge and Red Mountai n nea r·ly to the 
hrtitudc of Bessemer, wher·e the Hartsell e sandsto r1e tl1ins out 
and the Gasper· merges with the genenrl body of the F loyd 
slwlc, of which it forms the basal part. I t is par tly exposed 
in Omees Gap and Red Gap. The best exposure, however, is 
at Vann's quarry in Sbadcs \ ' alley, north of '.l'ruesvi lle, in the 
Bir·mi ngl.am quadrangle, 15 miles northeast of Birmingh;orn . 

Cltal·twlc:r·.-In Red Gap, where only the upper hal f or so 
of the Casper formation is exposed, it is a soft blue clay shale, 
sharply separated fr·om the Hartselle sandstone. At Vann's 
quart')' the shale has all been exposed in stripping. The lower 
pa rt, which on ly was examined, iij a black fragi le i nd ur>~ ted 
clay with many shreds of plan ts and a thin layer· or two 
of concretionary fel'l'uginous limestone. Below the shale is 7 
feet of oolite of G.tsper age resting upon the vVm'Sllw limestone, 
as shown in P late X \ ' JIT. At Blount Springs, where it is 
fully exposed at the caet end of the r1r ilroad cut about half a 
mile e;1st of the station, the formation is composed of shale and 
th in layers of sandstone in the upper :lO feet and of dark 
mic~~ceous clay shale below. Here a merging into the Har-t
selle is indica ted. H ere '1lso, at the ver·y bottom nod attached 
to the upper surfil{;e of' t he th ick-bedded limestone that is sup
posed to be St. Louis, is a thin argillaceous layer ca rrying 
fossils of Chester age. 

Tkiclmess.-Tn the exposures nt Blount Springs the Gasper 
formation is 50 feet thick; at Vann's quar ry it is fu lly 100 
feet thick; and in the log of a bore hole in the vicinity of Red 
G>~p it is gi"en as !J7 feet tl1ick. (See fig. 4, section 3.) 

Age and co1·relat:ion.-At Blount Spr·ings, in the Bi rming
ham quadran!!l<>, '' few species of fossils were obtained from the 
bottom of the formation. Among these fossils at·e a single 
specimen each of two species of Penlrentites, one apparently 
P. biconverrl$ and the other, partly inclosed io tl1e matrix, 
re~embl ing P. pyrifonnis. Another fossil is Chonetes c!U'sle1'
ensis. These los.~ils indicate that the age of the bed is the sante 
as t1u1t of the upper part of the flasper ool ite of central Ken
tucky or its partia l equivalen t, t be Pain t Creek formation of 
weslem Kentucky and southem Ill inois. At Vann's qu;r rry 
'l'alal·ocrinus, a cha t·acter·istic Gasper fossil of Alaban"'• OCCU I'S 

in the oolite at the bottom, mentioned above. 
The Gasper formation 2 to ~ miles nor th of Trussville has 

yielded a few fossil plants, identi fied by David White, which 
,H'I.l listed below : 

Anucmitcs sp. 
Cep halothecu. n. ap. 
Lepidodendron er. L. voJkm:un)· 

iaonm Stcrnlx'rg. 
L<'pidophylhun n. sp. 

Lepidocystia. 
Sphenopteris mort"''iCJ\ (l~ttiog~:~1u\t\· 

seu)t 
'l'aeniocrudia.? sp. 

W hite says that the genus Ccp!talotlwca has not been 
reported hi ther to on this continent. I ts known occurrence 
elsewhere is in rocks reg,lrded as of Devonian age. 

Additional fossils collected from tlte Gasper format ion at He<.! 
Gap and a short distance west of T russ,·il le in the Birmingham 
quadra ngle nre listed below as identified by G. H. ( iirty : 

..-\r<:bitncdes invttgiruttul:i U lrich. 
l) in.ph rA~JI)US clegons ( Xorwood 

and Pratteu). 
J .. elorbynchus sp. (h laura or 1 .. 

earboni rerumt) 
Allorit~lua niT. A. <·<m,.;anguiun· 

tum Herrick. 

Cnneyella wapanuckeosis Girty? 
LcdR vasoyana (McChesney). 
Gu$t.rioceraa ~p. 

Goniatites ntr. G. kentuekyensis 
(Miller). 

Obtruc·oda tllltleteruli ned. 

Caneyelht is a form known elsewhere ap paren tly only in 
Ar·kansas and O k lahonnt, where it occut'S in tho C!lney and 
.Moorefield shales. 

To the north of these quadmngles the Gasper· has been 
identified at m;ony lor.tlities by its fossils and lithology. I n 
the Gasper of that region occur species of the crinoid genus 
'J.(tlco·ocrinus, which are dill gnostic of the Gasper, and the cor>\1 
Campophyllum gaspcrense, which is confined to aud high ly 
cllat1tcler·istie of the lower part of the Gasper· in Kentucky 
and Tennessee. 

HAil.'rSKLl.E SANJ)S'l'OX& ( RBSTRIC'l'ln>) 

Nmuc.- T he Hartselle s.~ndstone was named by E. A. Smith 
from Hartselle, Ala., wh ich is located upo n the formation. 
As orip;inally defin ed and used iu previous reports, however, 
the name w!ls applied to all the sandstone bet.ls and associated 
beds of shale and limestone down to the base of the Bethel saud
stone. As here restricted the Hartselle is a definite !lnd widely 
distribute<! lithologic unir, the bottom of which crops out at the 
north end of the rai lroad cut ha lf a mile or more north of 
Hartselle and the top of wh irh descends below the railroad 
le,·el about 3 miles sou th of Hartselle and 1 mile nort h of 
Leesdalc. As here redefined the formation occupies the strati
graphic position of the Hardi nsburg s;ondstone of the ~l issis

sippi Vall~y section of the Chester group. I n this m·ea, as 
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elsewhet·e in the State, it is overlain by the Bangor limestone 
as restricted, the basa l part of which corresponds to the Glen 
J)(>,Hl limestone of the Mississippi \ "alley. l n northwestern 
Alabama the Golconda formation undel'lies the Hartselle saud
stone as restricted and is in tum underlain by the Cypres.~ 
sandstone. In these qnndrangles, however, the Golconda and 
Cypress are absent so fiu· as known, and the .H.wtselle sand
stone rests on the Gnsper formation. 

C!taracl~<1· and distribution.-In the Bessemer-Vandi vcr dis
trict and in the Birmingham quadrangle, on the north, the 
Ilar'lselle sandstone ranges from a predominantly fine-gmioed 
bani r·ock or almost a qua rtzite to one that is locally coarse 
grained and friable. The coarse-l!rained friable phase is well 
exhibited at a quar ry half "mile west of Irondale, where the 
rock is utilized for snnd, being so soft tJ1at it can be pulverized 
by rubbing with the fingers. 

The Hartselle sandstone is one of the most persistent stt11Li
graphic units in the region, being present in Brown Valley, in 
~Iurphr·ces Valley, aud along the east side of Shades Valley 
neal'ly to Reade1-s Gap. Owing to its resistant chamcter it is 
a ridge maker, forming, for example, Sand Rid11;e in Shades 
Va lley, which extends along the cast side of Red Mountain 
from the north edge of Bessemer quadmngle to a point east of 
Bessemer, where the sandstone and the ridge die out. The 
llurtselle C<lll not be recognized in Cahaba Valley in the 
Bessemer-\'andiYcr district, although e>1st of Leeds, in tl•e 
Birmingham quadrangle, 4 miles along the strike northcust of 
the margin of the Vandiver qtwd rangle, ther·e is a sandstone 
in its position and correlnted with it. There is a good devel
opment of both the Hartselle sandstone and the Gasper forma
tion in Watkins Gap, 1 mile east of Odenville and 10 miles or 
more northeast of Leeds. 

Tltickne.•s.-The thickness of the Hartselle sandstone pene
h'Hted in the bore hole in the vicinity of Ironda le, ns inter
preted by the drille•-s, is 117 feet. (See fig. 4, section 3.) 
The sandstone gnrdually diminishes in thickness southward in 
Shades Valley until it thins out entirely about the hHitude of 
Bessemer. No sandstone was encountered at its horizon in the 
vVoodwnrd shaft, a little southeast of Bessemer. 

Co1'1'clalion.-The Hartselle sandstone as restricted occu pic.~ 

the strntigraph ie position of the IIard insbur·g sandstone of 
Il linois ami Kentucky and is conelated with that formation. 

.UANGOH. LlMJ,;S'l"'ONK ( U:&_!;'J'HJC'J'RO) 

_\'mne.- Tite B.utp;or limestone as redefined and restricted is 
na med from Bangor, A ln., in the Birmingham quadmugle, 
near which it is typically developed and fully exposed. lt 
includes the limestone between tl1e uuderlying iiMtselle sand
stone and the O\'erly ing Pennington shale, or, as in Shndes 
Va lley between the Hartselle a nd an overlying tongue of 
Floyd shale, as explained in the description of the Floyd. 

The name Bangor limestone was introduced at approximately 
the same time by li>tycs, of the United States Geological Sur
vey, and by Smith, the State geologist of Alabama. Unfor
tunately the nnme h>1S never· been pt·ecisely defined nor 
consistently npplied. The follow ing quotation re,'e>1ls just 
wl1at sll·ata Hayes 1 • intended the term to include. 

Tbe uppc1· member of the sub-Carbon iferous or :Uissi."3SiJ)l>jau group 
consists in lhe main of pure blue limestone. lts greatest develop
ment is in the western division of the area, where it rcst..s dire(;tly 
upou the Ox moor [ llart .. ·')el lc] sancbtonc; or, where that i:; wanting, 
as a.l Htephcnson, Ala., the limcstoJU~ extends without break down 
to the Foxt Payne chert. , 

The map accompanying the report from which the above 
quotation is taken, as well as the maps of the Stevenson and 
Gadsden folios, show that Hayes included in the Fort Payne 
chert all rite stmta of Mississippian age below the "Oxmoor" 
(Hartselle) snndstone, and of necessity where the "Ox moor" is 
absent the Bangor rests n pon his Fott Payne. 

Smith included in the Bangor in the Tennessee Valley in 
northwestern Alabama all the limestone and sandstone below 
the ·• Coal ~fe>tsures" ( Pottsville formation) and above the top 
of the si liceous (cherty) limestone, probably there correspond
ing to the top of the St. Louis limestone. Smith thus 
included in the Bnngor the Ste. Genevieve limestone nnd 
Gasper oolite. In Birmingham Valley the Ste. Genevieve 
is absent !lnd the Gasper consists of 50 to 100 feel of shale 
underlain, at \ 'ann's quany, by a thi n bed of oolite. (See PI. 
XX.) In the Birmingham folio, which covers the area north 
of the Bessemer-\'andiver· district, the wri ter made the top of 
the For·t Payne as now limited the bottom of the B,tngor, thus 
including in lhe basa l pa rt of the Bango1·, in the soutl1 end of 
Br·owns Vnlley, 30 miles clue north of Birmingham, about 130 
feet of limestone now known to belong to the St. Louis and 
\\'ars.tw formations. As the Bangor in that usage includes 
severn! units of formationa l nrnk it seemed best to restr·ict the 
name to the limestone unit typically developed at Bangor, which 
overlies the llal'lscllc sandstone ("Oxmoor" sandstone of 
l h1yes), and thus to J·ettn·n to Hayes's original usnge. The name 
was thus restr·icted by the writer in the "Geology of Al!l bt\ma."2 o 

u ll ay~, C. \V., op. cit., p, 48. 
10 Alubluna Geol. Sur\'ey Syecill.l Pnb. 14, 1920. 

Distri!Jution.-The Bnngor limestone in th is at-ea crops out 
only in the northern part of Shades \'alley immediately east of 
Sand Ridge, where it occupies a wedge-shaped area that tapers 
southward to a point a few miles soutlt of Gn\ces <iap. No 
natu r·al exposures were observed. One small exposure was 
seen in an old quany about half a mile east of Gr·aces Gap. 
Knowk>dgc of t.he l imestone in this aren bas been acquired 
through borings to the ir·on ore. The Bangor does not extend 
southward to the latitude of Bessemer, as shown by a shaft and 
by bor ings in Shades Valley east of Bessemer. 

Clwracte,·.- Where the Bangor is exposed in the area to 
the nor·th of this district, as in Browns and ~Iurph rees valleys, 
in the Birmingham quadrangle, it is n rather thick bedded, 
prevailingly coarsely crystalline or oolitic bluish to gr11y lime
stone, generally crowded with fossils. In Shades Valley, 
where it is not exposed in outcrop, its character is reported in 
the logs of borings as follows : 

Log of bo'l'ing in the NE. t SE. t $ec. u, T. 27 S .. R. :! lf., i1~ S!tcu/.e$ Vall{f!l 
about 4l miles nor/.he<tst of Jlosec/.ale 

)'"-""" 
Soil ......... ··-······-········--·-··-·····-·············-··· 8 
Shale. b lack (Floyd) ............. ....... ........................ 2UZ 
.l.lm~Htone, hard ( top or Bangor) ... .. .. ~- -----~ -------- 00 
Lim~tonc, gray............................. ............................. 37 
Sandstooo ... ... .... ......... ......... ...... .......... .......... .......... ......... G 
J.hoe.stone ........ .... .. . .... .. .. . .. .. . .. . . . .. . .. ... .... . .. .... . .... . . . . .. .. . .. .. .. .... .... .. 97 
J_.,iwestooe, hard ........ ·---------------------· . .......... 175 
Clay (bnse of Bnngor).. ............................................ ............. 5 
Snndstone (Hn..rtselle) .......................................... ...... 115 

I.ou of bo?'ing about half a mil-e southeast of Gracu Gap 

:\ lluvhuo ........................................ __ ...... ....... 2 
l ... imestono, blue (tor> or BnJ)(.;'OI") ....... ............................... ----~ 45 
Lhuestone, b lue. !:ltr,,tified .......... ................ .... ................. 67 
Shnle,l>luc................................................. ...... .... .. ........... 20 
Limestone, g ray ( bAi-10 of Bangor) .. ....... ........ ...... 48 
Sandstone (mostly), Hartselle-- -------'-····---------------- 135 

These logs do not gi\'c much information regarding the 
chanlcter of the limestone. If it dill'e1'S from its cbamctcr in 
the region farther· north the reasonable suppositioo is tbat it 
bas a larger content of clayey matter, wh ich it would ha,·e 
acquired near the area of its latet'31 pussage to the Floyd shale 
fitcies dcscr·i bed below. 

In the vicin ity of Bangor a clay or· dark shale that has a 
maximum thickness of about 20 feet and lies directly above 
the H mtscllc sandstone is included in the Bangor. Above the 
sha le is a sandstone as much as 5 feet thick. The best expo
sures of these beds are in a cut on the abandoned site of the 
Louis,·ille & Nashville R1ilrond about half a mile south of 
Bangor and in an old road in the SE. t sec. 22, 1} miles east 
of' Bangor, where the sandstone is 5 feet thick. 

'l'kiclcnes..-As shown by boriogs the .Bungor limestone is 
3G5 feet thick in Shades Valley, at the nor th edge of the 
B~ssemer quatlr11nglc, and at least 133 feet thick at Gmces 
Gnp. It may be thicker in that latitude than is shown in the 
boring, which may have started below the top of the limestone. 
Tn the latitude of Bessemer it is absent, as shown by the shaft 
nlrendy ment ioned and borings to t l1e bed of iron ore. 

Age mut C01'1·elat-ion.-'l'lte age and conelation of the Bango t· 
limestone '1re explained in connection with the age and cone
lation of the Floyd shale. 

FLOYD SHALE 

"Yamc.-The name F loyd shale was introduced by Hayes fo r 
a th ick mass of rock typically developed in Floyd County, 
Ch1., composed predominantly of green, dark, and black shale 
but including considerable limestone and some s.~ndstonc. 

Jn Shndes Valley the Bangor limestone as here restricted 
passes laterally into shale like that of the F loyd, and to this 
shale the name lt'loyd is appl ied, although it is not strictly 
equi valent to the typical F loyd, which includes older beds 
than the Bangor. In Shades Va lley the F loyd also extends 
up to the sandstone that makes Little Shades Mountain, which 
is taken as the base of tho Park wood formntion, and in the 
northern part of Shades Valley an upper tongue of Floyd shale 
O\·erlies the Bangor limestone. 

Dist,.ibution .- T here are five ar·eas of F loyd shale, a oan·ow 
strip northeast of Dolomite; the Shades Valley area, which 
expands to a width of 4 mi les southeast of Bessemer, where 
low dipe and gentle rolls prevai l ; the Cahaba Valley belt; the 
Vandi\'er-Pea"ine Creek belt; and the wide area east of the 
Coosa coal field. In t.he Coosa area the beds are intensely 
crumpled and apparently somewhat broadly and in·egularly 
folded, so that the formation, though pr·obably not O\'er l ,200 
feet thick, spreads over nn area (; to 7 miles wide in >t highly 
inclined attitude. 

Chm·acler·.-The F loyd is composed predon1inantly of gr11y 
caleareons oli,,e-green and carbonaceous black sha le and sub
ord inately of impure limestone and ba rd fine-grained green ish 
and gr'lly s.~ndstonc. The shale is exceedingly soft and friable 
and crumbles easily in the hand. There is little or no stiff 
fissile shale. The limestone and sandstone of tlte Floyd at·e 
lenticular, especially in the region east of the Coo&• coa l lielcl. 
On the south side of llee Mountain, 3 mi les southeast of 
Jlessemer, 140 feet above the highway, there is a lens of 
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coarsely crystalline fossiliferous limestone 5 feet thick at the 
thickest point and about 100 yards long on the outcrop. On 
the edges it breaks down into nodules, and a little beyond 
disappears entirely. Liu1cstone lenses of the same chamcter 
were noted at a few places in the area cast of the Coosa field. 

The genet-a! chat-acter of the Floyd in Shades Valley is 
revealed in a bore hole neat· the Woodward shaft the log of 
which is given below as identified by J. A. Udden: 

Stctt.on of Floyd sha~e in bore hole near Woodward $haft 3 milts southeast 
of Bessern-er, Ala. 

Floyd shale, 
Sttndstone, shale, and souu) limestone~ 

..... 
6B 

160 
10 

3lZ 

Shal•--- --------- ______ __ ·--· 
Lim$itone, Argtlluecous 
Shale, grayiJ:~b . 
Sandastone. ehaly __ 
Shule. g-rayish ·- -- .... ___ _ 
Limestone. a•·gilln.eeous 
Shul& - ----- - - ___ ·--- _ 
Limestone. argillfleoous 
Shale, dark 

W'ar~>a.w limeRtone 
Fort Pt\yne chert. 

6 
113 

51 
2 

176 

89S 
79 

!29 

The absence of the Bnngor limestone and Hartselle saud
stone as distinct units in this locality is demonstrated by this 
section. 

Thickness.-Tbe best determination of the thickness of the 
Floyd is afforded by the 'Voodward shoft, where the th ickness 
penett·ated is 8()5 feet. As the shaft stm·ts about 150 feet 
below the top of the Floyd, the total thickness is about 1,045 
feet. In a boriup; on Shades Creek, 2! miles south west of 
Ox moor, in the NE. f sec. 8, T. J () S., R. 3 \V., it is about 
1,000 feet thick. 

Owing to extreme crumpling iu the area in Coosa Valley, 
in the Vandiver quadr·angle, no reliable estimate of thickness 
can be made. It may not exceed 1,100 or 1,200 feet, although 
owing to the crumpling the formation is highly inclined and 
its outcrop is 7 miles wide. 

Relations of lite Floyd 8/talc and Bangor limcstone.-.At 
Trussville, in the Birmingham quadrangle, about 20 miles 
northeast of Oxmoor, the inten·al between the Hartselle sand
stone and the bottom of the Parkwood for·rMtion is occupied 
by the Bangor limestone as here restricted . At Oxmoor or a 
little to the south, in the Bessemer quadmngle, the col'l'espond
ing intel'l·al is occupied by the Floyd shale. Between the lati
tude of Oxmoor and thot of TruSSI'ille the Bangor· limestone 
and that part of the Floyd shale abo1·e the Hartselle snndstone 
pass later-ally into each other. About midway between Truss
ville and Oxmoor a drill hole penetrated flrsl 292 feet of dark 
shale and below that 365 feet of limestone in going down to 
the top of the Hartselle sandstone, showing that in the vicin
ity of Irondale almost the upper half of the Bangor has passed 
into the shale facies. The equivnlence of the Bangot· lime
stone and that part of' the Floyd shale above the Hartselle 
sandstone seems fully established by their str:ltigt-aphic and 
geogrnphic relations just described . 

Age and correlation of Floyd shale and Bangor limeslone.
The Floyd shale and Bangor limestone as here restr·icted c.u-ry 
an abundant fauna of Chester· species identified by G. H. Girty 
in 1908 and listed below. The first of the lists gi1·en 
is a composite list of species collected fr·om both the Bangor 
limestone and Floyd shale :rt different places in Shades 
Valley in the Birmingham and Bes;<emer quadmngles. The 
fossils in the second list came from the top of the Floyd 
shale east of the Coosa coal field, at the east end of the tunnel 
on the Central of Georgia Railway between Dunnanrnt and 
Vandivet·. 

Llt!t.No. l 

Pentremites godoni Dc}'ranee. 
P<'ntrcmitea pyran.tidatua Ulrich. 

(Added by Butt..) 
Prismopora. serruln.ta Ulrich. 

(Added by Butt•.) 
Arohhncdes couununis Ulrich. 
Archimede~ meokar)US Ulrich. 
Arebimede!:t awallovnnus Ulrich. 
Archhnodes tcrcbrlforwi!ii Ulrieh. 
Chonetes afT. illinoiaenasiiS 'Vor· 

tht!n-C. ehestcrensia \Vellcr? 
(Question by Butttt.) 

Cllotbyridina. sublnn>ello!:ill. 
(llall). 

Cliothyridina hirsuto.. (Hall)? 
CowpoRit:\ subqtuulrnta (llulJ). 
Dia.r>hragmu~ <'iegans (Shlttuttrd}. 
Dieln~5mfi. torwosum. (Hf\ll)? 
Bowetria verneuilmna (Hall). 
Leiorhynchus i;J.urn= T •. t.&rbO»· 

ifertuo? (Question by J3uttl'l.) 
Lingnlodiseina ba1 esvillensis 

Girty. 
Derlly~L (Orthotetes) kaskaskien· 

sis McChesney. 
Produetus inUat\tS )(cChel'lnt-y. 
Product us aft P. hirautiformis. 
Productm; ovntus llnll. 
p,·oduetus parvus Meek nnd 

Worthen. 
Produetua aff. P. pyxidiformis 

DeKordnek. 
Productus !:letniretieulatua 

Martin. 

Pustula. punetn.hu; (Martin). 
Il<•tieulnria setiger'-" (Hall). 
Spit·iter aft S. eawerntus Morton. 
Spirifer inerebe.!-C0Jh> Hall. 
Spirifer leidyi "1' orwood nnd Pra.tten. 
Splrift~rhHL ~Spinoaa Norwood and 

Pratten. 
Spil"iferina. trn.nJ;ver~n. McChe~nO)'· 
A vieulopcctcnebestcrcnsis Wortht"n. 
Avicolopecten afT. A . eoxtum~:t Meek 

nn.d 'Vortht)n. 
A \"ieulopeeten hardineJ)Si~ 'Vortb01l. 
Cane) ella wapanuckcn8ia Girty. 
Deltopceteu occidental is (Shumard). 
Edmondi:t aft. R glabnl Meek. 
Leda na:;nta Jll.tll? 
I..ec.Ja \•ASeyAoa (McChesney). 
).itna c;1te~otereJtsil5 Worthen. 
Myalina arkan~Snntt. 'Weller. 
)Jya1ioa bates,•illensis Girty. 
)fyalina. Juonrc>en&is: 'Vorthen. 
N ucult~o ilHnoh;en~is.. 
Ptcrla (LeptodcSnw. ?) sp. 
Pteriu.. oft. P. sulcata. 
Scbizodus aft. S. ~ymmetrieus Cn.l ,.,.in. 
Sulentopin na JO:\X\'Jllensis Whit Oeldt 
Yoldit\ laevh .. triata )ftHlk and 'Vor· 

then. 
Conuluriaa1T. C. newbcrryi w·inohellt 
Bncanop.::~il; all. B. textilis (Hall). 
EupbcuJUs atl'. 8- nodocal'inatus 

(Hall). 
Strtl.pal'ollus planidon;atuslle-ok and 

Worthen. 
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Pent-remites godoni DeFrance? 
Pcntrcmitt>s ~ymmetricus Hall? 
Archimedes laUvolvis Ulrich? 
Archimedes terebriformis Ulrich. 
Com posit,~ subquadrat" (Hall). 
Eurn.etrin. vornouiliaua (Hall). 
Derbya (Orthotetes) kaskasklon-

sis McCbe&ney. 
Productus .scmJrctlculatus Mar· 

tin. 
Reticularia. setigera (Hall). 
Spirirer leidyi Norwood and 

Pratt en. 
Spirirerina splnosa Norwood nnd 

Pratten . 

Spiriferinn. transvcrM McChesney. 
Allorisma? sp. 
A vicuJopeetcn a.tT. A. chesterensis 

\Vortben. 
Aviculopoeten afT. A. magnus Swal· 

low. 
A vieulopcetcn atr. A. 1Jionroent:~hi 

Worthen! 
Laevidentaliom t ~;p. 
Ledasp.l 
llyn.lina nngulata :\feek and Wor· 

thon. 
Pteria (Leptodesma !) sp. 

A few plnnts hnYe been collected from clay just above tbe 
Hartselle sandstone exposed in a cut on the old site of the 
Louisville & Nashville Rai lroad half a mile sonth of Bangor 
in the Birmingham quadrangle (list No. 3), and from tbe 
F loyd shale in Shades Valley near the south boundar-y of the 
.Bessemer qtwdmngle (list No. ·i). These plants are listed 
below as identified by White. 

Llilt. No.3 

AaterQCitlaltli te.~; serobiculn.tus 
(Seblotheim). 

Bothrodcud •·on sp. 
LepiclcJdenrlron volkJon.nnianum 

SLornborg. 
J...epidophyltum n. 6p. 
Psilophyron ttp. 
SigHiarh~ (:iub~SigUiuria.) n. sp. 

Uhacoptcris15p. 
Cardiopt(lris n . sp. 
SplwnopWrh~ r). sp. (West Vir· 

ginia fOrm). 

Sphenopteris er. S. diljtans Stern· 
bo<g. 

Spbenopterh; (Rhoden.) mor-aviea. 
gtting~baUSt"Df 

Sphenopteris cr. S. achistorum 
Zciller. 

Sporoc·ysHs sp. er. 8. eardioeal'pon 
l"Ostrtt.torn 0 . Feist. 

SphonopterisJ::oeppcrti Dunker. 
Sphenopteri~ sp. uudet. ct. Rhacop· 

teris machnneki Stur. 
1'rigonocarpuw o. bp. 

Nearly all the species of illl·ertebt-ates in the abo"e lists 
would be expected in any consider-able coll~ction of Chester 
group fossils from the 1\Jississippi or Ohio vnlleys. Neverthe
less, Pcnll·emiles 7•y>·amidalus is known elsewhere only from 
the Glen Dean limestone of Kentucky and Tennessee, and 
Priunopora sc:rrulata, which is 1·ery common in the Glen 
Dean, is rare in nny other formation . Clumeles cltesteJ·ensis is 
also common in the Gleu ]lean in Tennessee and abundant in 
it in Colbert. County, A Ia., where it is associated with other 
characteristic Ulen Dean forms. The position of the Bangor 
ns here restricted and of the part of tire Floyd sha le abol'e the 
Hnrtselle sandstone, which is correlated with the Hardinsburg 
sandstone, is an 11dded el'idence of the Glcu Dean age of at 
lm1st the lower part of the Bangor and equil'nlent beds in the 
Floyd shale. Jt is probable, however, that the upper pnrt of the 
Floyd corresponds to part or all of the Pennington formation of 
Vir-ginia, Kentucky, and Tennessee and includes the equivalent 
of the Pennington as recognized in the Birmingham quadrangle 
(northern part on ly, not in f:ihades Vallcy2 1 ), ;~!though no red 
shale or othel'l'ocks of Pennington type have been observed t here. 
The tongue of Floyd sh<1le overlying the Bangor limestone in 
Shades Valley was called Pennington in the Bir·mingham folio. 

The occunence of Cancyclla in this region is interesting. 
The genus is chm-acteristic of the Caney shnle of Oklahoma 
and the i\IooreOeld shale of Arkansas and has not, so far· as the 
present writer knows, been found in Chester rocks elsewhere 
except in Alabama. 

The plants nrc of interest in that fossil plants are nrre in the 
Mississippian formations of the centml United States. They 
exhibit, too, a curious mixture of forms generally aecred ited to 
the Dei'Onian (P.;ilophy/.Qn), Mississippian (Sp!tenopteris mom
vica and S. schi~to,·wn), und Pennsylvanian (the .Asterocala
mites and the .&-pidodendron). 

l'AltKWOOD l<'O!'UlATlON 

1Yame.-The Park wood formation w>lS named from the town 
of Park wood, in the Bessemer quadranp;le, which is located on 
the formatiorl. It includes the 1,:)00 to 2,200 feet of gr-ny shale 
and sandstone lying above the base of the sandstone that makes 
Little Shades i\Iouotain and Bald Ridge half a mile west of 
Ox moor and below the Br·ock coal bed, which is taken -as the 
base of the Pottsville formation . (See section :3, fig. 4.) 

])istribution.-The formation crops out in these quudmnl(les 
only on the west sides of the Cahaba and Coosa coal fields, 
whence it clips eastward beneath the younger rocks. It cr·ops 
out ~long bot h sides of the Vandiver-Pea vine Cr'l'!ek valley; 
and, dippinl( westward, it is exposed for a short d istance along 
the east side of tht' Coosu field in the sonthel'll pmt of the 
Vandil't'r quadnmgle. Along most of the cast side of the 
Coosa field the Parh·ood is faulted out. The best outcrops of 
the Park wood are in the vicinity of Ox moor, where it is nearly 
all exposed, and along the Southern R>1ilway west of Gcnery 
Gap, in the 13t'sscmer quadnrngle. 

G!tamcte•·.-The Parkwood formation in these quadrangles 
is composed of gray sbnle and sands10ne that bear a close 
resemblance to the Pottsville rocks, which overlie the Par·k
wood. The sandstone generally makes th ick beds, the maxi
mum being 100 feet. Some of it is hard and quartzose, but 
most of it is probably more or less feldspnthic. i\1 uch of it is 

uautts, Charles. U.S. Geol. S\•n·ey Geol. Atlas, Birmingham folio (No. 
175), 1910. 

somewhat fermginous and weatbers to a rusty color. No cal
careous mat<er occurs in the formation, and at only one point 
was black shale noted. In these respects the Parkll'ood is 
eotir·cly dilfereut from the underly ing Bllngor and Floyd in 
S hades Y alley. In its eastern areas of outcrop, however, the 
Parkwood is scar·cely distinguis1.,1ble from the Floyd, for the 
upper pal'l of' the Floyd, nlthough it contains layer-s of black 
shale, is there largely made up of gray shale with gray quartz
ose sandstone similar to that of the Par·kwood. 

TMck11ess.-The thickness of the Parkwood appears to be 
2,200 teet just east of Trussville, in the 13irmingham quad
rangle; 1,500 feet cast of lrondalc, nlso in tbe Birmingham 
qundmngle, and at Oxmoor in the Bessemer quadrangle; and 
uot over 1,000 feet on the west side of the Coosa coal field. 
Tltc thickness attains tl re maximum !It Trussville and decreases 
in all d irections as if the formation were bel'eled by pre
Pottsl' ille erosion. 

Age and CO?'I'elation.-Thc Parkwood affords very little evi
dence of its age except that of its position abo"e the Floyd 
shale, which is of Chester age, and below what is taken as the 
base of the Pottsville formation. Lithologically, except for the 
;lbsence of coal beds, the Parkwood is more like the Ol'erlying 
Pennsyll'anian than the underlyinl( .Mississippian formations. 
Fossils were found in it in the sandstoue that makes Bee 
Hidge, where it is exposed in a cut on the Southeru Railway 
Ira lf a mile nor·i11 of Genery G11p. These fossils are listed 
below as identified by G. li. Girty : 

Rhom bopora? sp. 
Schizophoril\ n. ~p. 
Del'b)'n cra. .. sn llt>t:k nnd Hnyden? 
Pustula. ajf. P. nolJrnskemis 

(Owcn)t 
Mtlr~i niter:\! n. sp. 
Dieh\smn.? sp. 
Spirif(lr roekymontnnus Marcou. 
Compositn subtilitn. (t-lnll). 
Hu~tooia n. sp. t 
~ucula sp. 

Girty says: 

PuraJJelodon ali. P. tPnoistriatus 
(Meek and \Vorthe11). 

A vieulopc•ctt~n hp. 
Deltopectt>n occich•ntalis (Sin.1mard). 
l'>Jourophorus su beostt\tus Met:k IUHI 

'Vortben. 
Buea nop)"(is t 6p. 
Eu ph emus sp. 
Pl~:uroto••utri:.t !>p. 
SJ'bacrOOouu\ sp. 

The !'ottsville a~ of this collootioo doos not rest on certain gr·otmrl, 
though it may be rCg:tl'lle<l as probable. Hardly any of the spooies 
listed, aud uot many of tbo genera, oven if the genei"ic assignments 
could be vouched for, weigh he:.l.Yily on tho reonsylnluian side. 
1f111is fauua, however, sbO\YS a. coospjcnous change ft·om the lower 
faunas, :t change marked by the complete elimination of the diaguos· 
tic gcnem and Sp<X,ies that assure their :Mississippian nge. .A.t the 
snmc time it show::; a <listiucl rapprochement with the Pottsville 
f:uwas a.bon~, tbc most uotewol'tby e\'jdeoce in point being pc1·haps 
the ScM:oJJiloriu, wbith occmb in so many of the Potl!nliJlc co11ections 
but. is entirely hu·king in the ~Iis;issippian oues. The genet a, Mcu·· 
giniferiC aud Jfu.<tctlut, though lbey probably are uot quite restricted 
to the Pennsylvanian faunas, suggest the s:uue assignment. 

Another collection of fossils, listed below as identified by 
Girty, is composed of distinctly Mississippian species. The 
horizon of these fossils is at least 500 feet above tbe bottom of 
the Parkwood as somewhat doubtfully locntcd in the vicinity 
of the place at which the lot was obtainec.l. 

Fist uJipom. sp. 
Cy,todlctyo. sp. 
H. boo) boporn sp 
Fene ... tclla tt·nax Ulrich. 
J\r("himedes sp. 
Polypor{l. ep. 
Diaphn}~UlUS: elegans (Worthen). 
CttrnarotOt"cl•it\? !>p. 

Dielt'-Smn, sp. 
Spirifcrinn. sp. 
Deltopectcn aff. D. bntesYi11eusis 

Girty. 
L<.-ptodesma carboniferum t 
Yoldin Jevh;triata Meek and \\"'"or· 

then? 

The sour~e of these fossils is a flne-grained friable brownish 
to yellowish sundstone or snncly slmle 20 feet thick and rather 
unl ike most of the Park wood or Floyd bed~. If the lrorizon 
of this collection is correctly identified tire lower 500 feet of 
the Parkwood is cerbtinly .Mississippian, probably correspond
ing to part of the Pennington formation of the type region, 
in south western Yirginia. 'l'he Mississippian-Pennsylvanian 
boundary would lie, then, between tire horizon of this fauna 
and the horizon of that obtained from the sundstone of Jlee 
R idge. Suc·h a location of the boundary is just what would 
be ~xpected, if; as is pr·ohablc, the Park wood bridges the gap 
that elsewhere in the Appnlachiau region sepnrates the i\l i~is
sippinn and Pennsylvanian. In this folio the Parkwood is 
tcntati 1·ely classified as Jl ississippian. 

UNCONll"OR~IlTY AT TfiK TOl, Oh' •ruK MISSJSSil'I'IAN 

Where the Parkwood is thickest, in Shades \'alley, sedimen
tation wns appar·ently continuous into Pennsylvanian time, but 
in the War-rior field, where the P>wkwood is absent, the Penn
syh•anian rocks r·est unconformably on the Floyd. This rela
tion is in harmony with the m:uked unconformity that has 
been long recognized by geologists as existing between the 
Mississippian and Pennsylvanian on the west side of the 
Appalachian Yallcy pro,·ince from Alabama to Penusyhauia. 

POT·T:-.VTT,T.Jt FORMA'l'JON 

Ramc.-The PottsYillc formation takes its na me from Potts
l'ille, in the anthr·acite coal field of Pennsylnmia. It forms 
the lowest part of the Pennsyh•aniun series i;l the Appnlachian 
coal fields and constitutes the top of the Paleozoic section in 
Alabama. 



Di~tribution.-As shown on the areal-geology maps, the 
Potts ville formation occupies three sepm11te areas-the \V,l rrior 
fi eld, in the northw~st comer of tile Bessemer quadra ngl~; the 
Cahallll field, wh ich lies dingonnlly across the median part ot 
the two quadrangles, and the Coosa field, which extends 
diagonally across the Yandi\'~r quadn1ngle. 

Chm·acter.-The PottS\'ille rocks are made up of sandstone 
and shale conta in ing coal beds. The a>mdstone consists almost 
wholly of qumtz grains, t hough it contains a little mica and 
feldspa r and scattet·ed crystals of magnetite and zircon. None 
of the sandstone conta ins enough feldspar to be markedly 
arkosic. In add ition to aluminous matter the shale contains a 
large proportion of very line quartz grains and of mica shreds 
in about eqm1l proportion, together with small amounts of the 
other minerals that occur in the sandstone. Carbon and iron 
oxide are presen t in both shale and sandstone as coloring 
matter. The sha le of the Pottsville ranges from a pore clay to 
a sandy material ; the clay is excellent for bui lding br ick, 
especially pressed brick, •1 nd the sandy material for vitrified 
brick for paving and other pnrposes. 

Although most of the t·ocks m·e probably of fresh-water 
origin, yet the presence of marine fossi ls in certain beds from 
the bottom to the top of the formation shows that those beds 
were deposited in the sea. 

Coal is the most distinctive and valuable constituent of the 
formation and is full y described under the beading "Economic 
geology." The names and vertiCtl l succession of the coa l beds 
at·e shown iu the columnar-section sheet and in Figure 5. 

T he lower part of the formation includes thick and resistant 
bcus of sandstone or conglomerate that persist throughout all 
i ts areas and express themselves in prominent ridges, such as 
Sand Mountain in the Warrior field, Shades Mounhl in in the 
Cahaba field, nnd Double ~loun ta in and others in the Coosa 
field. These beds are commonly called " ,\lillstone grit." 
Owing to their stratigraphic sign ificance and topograph ic prom
inence severa l of these sandstones are named and mapped as 
members of the Potts ville formation. 

The part of the formation above t.hat wh ich conta ins these 
basal sandstone members is a monotonous repetition of shale 
a nd sandstone beds, in which some of the shale beds are as 
much as 200 feet thick. Nearly all the workable coal beds 
occur in this upper part- that is, above the" Millstone grit." 
The coal groups of the Warrior field are genemlly associ
ated with much sandstone. The coarsest conglomerate in the 
Bessemer-Vandiver district, the Straven conglomet·ate, occurs 
high iu the format ion. Some of these uppet· sandstone beds 
arc prominent enough to be mapped as members, as the Raz
burg S>llldstone member in the Warrior field, the Rocky W dge 
sandstone member and the Stt·aven conglomerate member in 
th e Cahaba field, and the St raight Ridge and W olf R idge 
sandstone membet-s in the Coosa field. 
Boyl~ sandstone membe1·.-At t he base of the Potts\' illc in 

the Wan ior field, immediately above the Bangor limestone or 
Floyd shale, lies the Boyles sandstone member, named fmm 
Boyles Gap tl:t rough Sand Mountain , 4 miles north of Bi rming
ham. Its only area of outcrop in the Bes~emer quadmngle 
extends from Wylmn to a point 1 mile southwest of Dolomite, 
where it is faulted out. It is nea rl y vertical along this outcrop, 
wh ich is marked by a low ridge or a line of low knolls. The 
sandstone is coarse, th ick bedded, qmutzose, and in places 
conglomeratic at the base. Where th ickest it changes to a 
llaggy, li ncr-grll ined, and perhaps argillaceous rock toward the 
top. In the \' icin ity of Wylam it is slickensided and qoartzitic 
as a result of crushing and slight metamorphism near the 
great fault bordering the coal field . It is about 100 feet thick 
and is believed to correspond to the Pine sandstone of the Cahaba 
lie! d. 

Razburg s<tndstone membe1·.- T he l1ighest bed of the Potts
,·ille in this area, in the northwest comer of the Be..osemer 
quadra ngle, is a sandstone named the Razburg S>llldstone mcm
bet·, from Ha1.burg post office, 9 miles west of the Bessemer 
quad rangle, where it is well developed and exposed. T he 
Hazburg sandstone occupies a large part of tl!e surfi~ee of the 
·warrior field in the Bessemer quadrangle and is pet-sistcnt 
tlnougbout a large are•l in the Brookwood quad rangle, to the 
somhwcst. It is gmy, generally thick bedded, rather coarse, 
and 20 to 30 feet th ick. 

B1·ock coal.-The Brock coa l bed, named from Brock Gap, 
nenr Park wood, is regarded as the base of the Pottsvi lle forma
tion in the Cahaba coal field . As it is a persistent bed and is 
r~ogni1.able at a number of points along the nor thwest nwrgio 
of the c ,,haba field it serves excellently as a boundary. . 

Shades s«ndslone member.- T he .Brock coal is overlain by 
40 to fiO feet of shale, above which l ies the Shades sandstone 
member, named from ohades Mountai n, which is fonneu of this 
a>lndstone. I t crops out along the crest and eastern slope of 
the mountain, and its basal 40 feet or more crops out as a 
cliff for long stretches on the western slope of the mountain. 
The cl iff is especially conspicuous on Shades Mountai n at 
Oxmoor. Tn the Coosa field, where the Shades sandstone · 
member is steeply incl ined, its outcrops give t·isc to such con
spicuous ridges as Oak Mountain, D ouble Moun tai n, and 
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Double Oak Mountain . The Shades sandstone is thick bed
ded, rat.heo· coao·se, and generally somewhat conglomcrlltic in 

. the lowet· part, whet·e the pebbles of white quartz are small and 
pockcty in distri bution. It is about 200 feet thick in the 
Cahaba Held and even th icket· in the Coosa field . 

Pine sandsl<me member.- About 200 feet above the Shades 
sandstone in the Cahaba field and 1,000 feet above it in the 
Coo~a field lies the Pine sandstone member, named from Pine 
R idge, in the Cahaba field . In the Bessemer quadrangle this 
member crops out along the crest and east slope of Pine Ridge, 
the snndstone and the ri,dge pet-sisting the entire length of the 
Cahaba fi eld. In the Coosa field the Pine sandstone, like the 
Shades, is more strongly de1·eloped than in the Cahaba field. 
I t crops out along the ridges pa rallel to the outcrop of the Shades 
sandstone and forms the crest of P ine Mountain. Signal .Moun
tain, the highest point in the (lU>ldrangles, is formed of this sand
stone. The P ine sandstone member is quar tzose, coat-se,· and 
thick bedded at the base but liner gt-ained and mot·e flaggy at 
the top and is 250 feet thick. It is correlated with the Boyles 
sandstone member of the ·warrior field. 

Ch~tnut sandsio1w mcmher.- Above the Pine sandstone lies 
about 500 feet of beds that are mostly shale, ~nd above this 
shale lies a persistent quartzose s.'tlldslone 100 feet thick, which 
makes Chestnut Hidge, an easily recognizable feature along 
olmost the whole length of the Cahaba field. This sondstone 
is named the Chestnut sandstone member. 

Rocky Ridge sandstone membcr.- The Rocky Ridge sand
stone member is named from the f.~ct that it forms Hocky 
R idge, to the east nud northeast of the Cahaba pumping sta
t ion, in the northwestern part of the \'andi1·er quadmngle. 
This member has been recognized only in the Little Cahaba 
syncline, where it crops out in two sepnrate areas, the narrow 
syncline eust >lnd northeast of t.hc pumping station and the 
somewhat more complexly folded area 2} to 5 miles south of 
the pumping station and east of Caldwell ford. It is best dis
played nnd apparently best developed around the south end of 
the syncline east of the pumping station. As shown in that 
locality it is a thick-bedded conglomeratic quartzose sandstone, 
ap parently uO to 100 feet thick. It is sufficiently promi nent 
in the souther n area described to be h-aceable with a good 
degree of certainty and has served as a key to the complex 
structure of that area. 

StmvM conglomemw •nemhe1·.- The Straven member, named 
from Stnwen, in the Montevallo quadrangle, lies about 500 
feet below the top of the Pottsville of this area. It extends 
across the quad1-angles and is present. in each of the subordinate 
basins on the east side of the C.1l1abo field. The S ttm•en is a 
vet·y coat-se conglomerate 40 feet thick or thereabouts. It is 
composed of quartzite and chert pebbles 4 inches or less in 
diameter, with j ust enough fine material to cement the pebbles 
together. The pebbles diminish in number and size north
ward, and in the area southwest of Henryellen in the Bir
mingham quadrangle t.he bed is a sandstone that has a few 
small pebbles scattet·ed through it. The Straven conglomemte 
is the basal bed of a couglomet-nte series of the same kind, 
which reaches a thickness of 2,000 feet, making t.he uppermost 
patt of the Pottsville formation in the southe~stem part of the 
Cahaba field west of Montevallo. The source of the material 
was probably still f11rther southeast. 

Wolf Rid_qe san~ktone membe1-.- l n the Yellowleaf busin of 
the Coosa coa l field there is a persistent bard quartzitic sand
stone 50 to 100 feet th ick, which lies about 1,200 feet aboYe 
the Pine sandstone and which makes a ridge known ns Wolf 
R idge, from which the sandstone is named. The Wolf R idge 
sandstone is especially well developed to the east of Pine 
Mountain, in the northeastern part of the Vandiver quad
rangle, where it makes a persistent and prominent nanow 
ridge, in the gaps of whicl1, as at Rattlesnake Gap, the bard 
white sandstone is well exposed. It nlso makes a well -marked 
ridge to the not-tb of Locust Ridge and northwest of Thomas 
Gap, in the southwest corner of the Vandiver quadrangle. 
The W olf Ridge sandstone is correlated with the Chestnut 
sandstone of the Cahaba field. 

8fm;ght Ridge wndslone membe1·.-The name St1~1igh t Ridge 
sandstone is given to a resistant bed 50 to 100 feet th ick that 
ma kes the ridge of that na me which extends along the west 
side and south end of the Yellow leaf basin. It lies about 800 
feet abo,·c the Wolf R idge sandstone. 

Red sltale.- 'rhe upper 2,000 feet of the Pottsville of the 
Coosa coal field is composed of shale with thin sandstone 
layeo-s. Iu this mass red shale occut-s at 1,500 feet and 1,000 
fo?et below the top. At each level this shale appears to occur 
as lenti ls here and there through beds 50 to 100 feet in thick
ness. These red shales are notab le from the fact I hat they are 
the only such shales in the P ottsv ille of Alabam,l. 

T!ticlcness.-The thickness of the Pottsville in the Warrior 
field in th is area is about 2,300 feet, in the Cahaba fi eld 1>,500 
feet, and in the Coosa coal field 7,400 feet. 

Age <tnd co1nlation. -Considerable collections of fossil 
plants and invertebrates haYe been made from the Pottsvill e 
formation in the cou1-se of seveml seasons' work in the Birming
ham district. T he collections of iowcrtebmtes were obta ined 

at points in the Wan-ior and Cahaba coal fields as widely 
separated as Cleveland, in the nor theastern parl of the Bir
mingham quadrangle; Henryellen, in the eastern part of the 
B irmingham quadrangle; and the mouth of North River, in 
the south western part of the Brookwood quadmngle, about 3 
miles north of Tuscaloosa. The collections 11mge through 
nearly the foil thickness of the Pottsville, occuning in at least 
fh-e thin zones or layers in the Warrior field, the lowest of 
which is only about 100 feet above the bottom and the highest 
near the horizon of the Brookwood coal, near the top of the 
formation. l n the Cahaba field two fossil-bearing zones are 
known, one about the middle and the other well up toward the 
top of the formation . 

T he abundance of in vertebrate fossils in the Pottsville of 
Alabama is remarkable in view of their scarcity in the Potts
ville farther to the northeast in the Appalachian coni field. 
Because of that sca rcity these invertelmltes can not be osed to 
any extent in correlating the Pottsville of Alabarna with th>lt 
of other patts of the Appalachian region, and because of their 
great simi larity through the full thickness of the A labama 
Pottsville, t hey Hrc not serv iceable for identi(y ing horizons or 
fot· conelating the beds of the Wanior and Cahaba coal fields. 
They do, however, throw much light on the histot·y of the 
A labama region in Pottsville t ime, as brought out under the 
.heading "Geologic history." 

The irwet·tebt-atc fossils from the Pottsville formntion of the 
Bi rmingham district, A la., shown in the following list were 
identified by G . 11. Gi rty in 1908 : 

Lophophyllum profundum Ed· 
wards nnd Hnil.no. 

Gln>topora! •P· 
Lirlgola aff. L. carbonaria Shu· 

mard . 
Llngulidiscina eonvexa Shumard. 
Schizophoria n. sp. 
Dcrbyn. t\ tY. D . bennetti Hall and 

Clarke. 
Derbya. cro.ssa Meek and Hnydc.n. 
Derbya robusta Dall? 
Chonetes n. sp. 
Product us eor:1 D'Orblgny. 
Produetus nebra15censi1:1 Owen. 
Productua semiroticulatus Martin 

(fiue varioty). 
Productus ~tr. }'>. symmetrieus 

McChesney. 
lrnrgioiforn.tuurion.ta Norwood 

:lod Pratten. 
Spirjfer rockymontanuii Mn.roou. 
Ambocoolia planiconvexa Shu· 

mord. 
SpiriCorJna kontuckyensls Shu

mard. 
Splrltorin~ spinosa Norwood and 

P ratten? 
Composit.a subtilita. (Hall). 
Cliotbyridinu. ruiasourieosia S wal

low. 
Hustedia. mormoni Mmcou. 
Solenomyu ap. 

Solenopsls solonoidea Oeinitz. 
F .. dmondia gibbC)I;A Swallow. 
Edmondin arr. :C. subtruncn.ta :Mc~Jk. 
Sodgwlekia. n. sp. 
Nucul.!l YOntricosa. Hall? 
Leda bellistriata Stevens. 
Yoldfa. oweni MeCb~rlcy? 
P:trn.llelodon tenuistria.tus(Meek 

and 'Vorthcn). 
A vieulopooten pern.outa Shumard. 
Myalina a.tr. M. kausasonsis Shu

mend. 
MyAlina. awal lowi McChesney. 
Sehizodus aJf. S. symt:uotrieus Cal

vin. 
A vic\llopeeten berzcri :llcck. 
A vieulopeeten afC. A. providcncensis 

Cox. 
Avieulopeeton reetilaterarius Cox. 

I 
Deltopecten aft D. ocoidentalis 

(Shumard). 
Ltma :rutirero. Shumard. 
Modiola subelliptiea Meek. 
Allorlsma termina.le Hall. 
astartella vera Hall. 
Euomphalus catiJoides (Conrad)? 
Pleurotomaria, several species. 
Pbillipsia afi. P. major Shumard. 
PbHHp&io. afi. P. seltula Meek aud 

Worthen. 
l!;stherin. dn.wsoni Jones. 

Ge1wral co1-rekttion of the coal beds.-As there is no direct 
connection between the different coal fields of Alabama, the 
fossi l plants must serve for correlating the coal beds. An 
incomplete study of the considerable collections of fossil plants 
has en:1bled D:wid White to correlate tentat.ively the Rosa coal 
in Berry Mountain, the Swansea or I nland coal of the B lount 
Mountain field, and the Black Creek, )J.\ry Lee, and Pratt 
coal beds of the Warrior field with the Gould, Harkness, 
Wadsworth, and Clark (Little Pittsburgh"?) beds, respectively, 
of the Cahab<l Geld, as shown io Figure 5. On stratigmphic 
grounds the Nivens and Howard coals of the Coosa basin are 
correlated by the writer with the Gould coals of the Cahaba 
basin, as the Gould coals l ie in t.he interval between the P ine 
and Chestnut sandstones and the Nivens and Howard coals 
between the Pine and the Wolf R idge sandstones, the Wolf 
R idge being correlated with the Chestnut. The h igher coa ls 
of the Coosa basin are tentatively correlioted in a gcneml way 
with the beds shown opposite them in the section of the 
Cahnba field in Figure 5. As fossil plants are mre in the 
south end of the Coosa basin, this means of correlation is not 
at present ava ilable. 

W hite div ides the Pottsville forma tion into lower, middle, 
and upper Pottsvi ll e. T he lower PottsvillP extends from the 
bottom of the Pottsville to the top of the Lee formation of 
\'i rgin ia and Tennessee or to the top of the sandstone in east 
Tennessee named Emory by Safl'ord and Killebrew ~nd Rock
castle by Campbell. It includes the Pocahontas coa ls of Vir
ginia and West Vi rginia. The midd le Pottsville includes the 
beds that carry the Sewell and Quinn imont coals of West V ir
ginia, and the upper Pottsville includes the Kanawha coals of 
West Virginia. The corresponding divisions in the Alabama 
coalfield are ind icated in Figure 5. 

Accot·ding to Wh ite, the i'IIary Lee bed of the Wonior F ield 
lies at nearly the same horizon as the Soddy coal, a bed that is 
close above the Lookout. sandstone of Hayes in northem 
Alabama, wh ich is about 700 feet below the top of the lower 
Pottsville. The same horizon is therefore approximately 
represented by the Soddy coal of Tennessee, the ~Iary Lee and 
Newcastle coals of the Warrior field, and the Wadsworth bed 
of the Cahaba field, wh ich are thus several hundred feet below 
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the top of the lnwer Potts•·iUe. The still higher pttrt of the 
t·onl Dl~'<l•un~ of th«.> Warrior field falls in the middle Potts
viii<>, no upper Pott8•·ille bl'ing present, in that field. Tn the 
C•1haha tield the upper P ott.s•·ille is represented by the :\Ionte
,.nllo und high<'r ~o.~l beds. the boundary between the middle 
nnd upper l'ott>~rille lying nror the Helena or Y eshic t-oal. 
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A list of the plants identified by White, upon which he 
bas<>~ the t•orrelations just stated, is gi•·en below: 

Aletllol'teri• helena~ _Lc,.(lUereux. 
AlethoJ,teris lnt"'OI White. 
.\lt'thopteri" lonchitit•a. va.r. 

WWio. 
Ant•hnltett rf. A. tenuifolius 

(CJot•ppert) White• 
Annularln neh•ularis (Dawson) 

Hounu1t 
Atitcrophyllltes KrneiU!J T.eiSque~ 

roux. 
Aetcroph yllite.t4 minutui'>And.rcws 
Cnlluultc~ tmckowli Brongn lart. 
{)AIAII I()tltl\Clt)'~ 11\IU'COJUtO. J~CS• 

IJ\U,WCUX. 
Chdhwthltt•M cr. (', cbeatbmn i 

(J .t111<1neroux). 
Ohollhnthltt•s microphyllus (Les· 

((lU'1'011 X). 

l .epldodondron uln bun•<•nlie 
White. 

l.t'J)hlodt•ndNm c_• lypentum Lcs· 
c1ucrcux. 

I.t•pldod€'udroo obo\'utum Stern· 
bMft. 

J)epldophylluJcl ulnbuuconH~ 
Wbllo illS 

J~ct,ltlo~t rol.Jus JK'UU8ylvauicu~ 
\\'hito. 

MRrlopt ... rl• dimorpba (JA.>..cJUC· 
...,ux) Whtw. 

llnriopteria tullnttL ,·nr. \\'hite. 
MuriOJJt-t•rill d . lJ. muritt.atn 
(~cblotbeim) i'A:illt·r. 

Marlopterifl pott.willt>a White. 
!\cuf'OJJWrl8 •u.~1atlmouta.on 

\\'blto 

Xeuropteris birornai.s Lesquereux. 
~europteris elrodi J..e&qu~reux 
~europteri.8 cr. X. ~if:t\lltelL (Stem· 

berg) Sternberg. 
Neuropteris pottttvillelL \Vbltt~ liS 
.Seuropteris seblebaoi Stur. 
Xeuropteris iindthll Lcsqucreu:r. 
Rhn.bdoearp\1!0 nllLbnment\iM \Vbltt~ 

31S. 
Sphenophyllum l>irureatum .U•s· 

qucrcux. 
Spbenopbyllum tenerrillHwt l'.:ttlngA· 

bausen. 
Sphenopteris (\Splenoide~ llf'etor. 
Sphenopteris c-r. S. divarleuh\ (Ooop· 

pert) Geinit?. ond {iut.bicr. 
SpiHmoptcrls floxten.ull!! ( I .C.Oft\IC· 

rcux) Lcl:>qoereux. 
S pbeoopttlris lari~ehii (Stur) J.,..,, 

qoereux. 
Sphenopteris mic•·O<•n.rpft. Usque· 

reux. 
:Sphenopteris obo\'ata. Lindley and 

Hutton. 
Sphenopteris palmatiloba. "~hie<'. 
Sphenopte.ri.s pt\teotiR<.liWR (Ri tln~&· 

hausen) St·hiauJ>t:'r. 
Sphenopteris querciroHa (Goeppert). 
Stigmarha. vcrrucoga (lJart in) [Stern· 

berg] . 
Trls,.-onoea:rpoo ampuladorme vnr 

speetabile \Vhite 
Trigonoearpon alaba.•uen~ White 

:liS. 
\Vhittlt!M'JR ea.rupbe11i White. 
Whittleseya mleropbylla var. Whitt>. 

QUATERX.AR¥ SYSTIDI 

The clPJlOo!its of the Qunternary system consist of the allu
.-ium in the pre<~nt •·alleys and are of recent age. They rt'St 
direct ly upon the surti~ee of the Paleozoic rocks, no Mesozoic 
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or Tcr·tiary fO<•kK heing known in the Besi;emer-,·andiver area. 
The nlluviumt-onsisl>! of fine gnrvel and silt that has been laid 
down by the ~xistiug stmrms as they ha•·e o•·erfiowed their 
banks. It is t-onfint'ti to strips along the strealllS, and these 
strips "ith few exceptions nre narrow. Its total area is only 
a ft•\\ ~quart• mil;-,., and its thickness is only a few feet. 

STRUCTURE 

[)£l''INITION 

The t<'rm str·ut"ture is here ust:d to indirote the attitude or 
"luy" of the stnrlu, which nre in reali ty extensive sheets of 
r·ock pilt~l one upon another. Definitions of the terms used 
in <kllCr·ibing stnl<-tnral featmes are gi,·cn on the inside of the 
<'Over pngt'>l of th i~ folio. 

l\1 I:I'IIOI)H OF HEPitf-:S.EK'r lNO STRUC'l'ORl~ 

The stml'IUI'C of the Hessemer-Vundiver area is shown by 
sn·udUJ'<' R<'<•lions and by stmcturc con tour-s. A stmctmc sec
tion shows the lay of the str·atu as it would appear in a deep 
trench t'tlt acr·oss 1 he region 111 •·ight angles to the gener11l strike 
of the rocks. Structure contours show the structure by lines 
r·escmbling r host· that l"CJll"esent surfi~ee contour-s, d1-awn on the 
mnp tlu·ou~:h poin iH uL wuidt the surfil<"e of a bed taken us the 
ref~r~nre tilmtum lies ut a gi•·eu distance above or below sea 
level. ,\s for· exnrnplc a line pa5$ing through all points on 
tlw top of til!' Pmtt coal bed iiOO feet abo,·e sea le••el, another 
throu~h all points .;.-1() ft'CI, a third through all points 600 
feet above """ level, and so on. In the Bessemer-Yaudi•·er 
distrid the structure is represented by contours only in the 
sm:rll :1r111 of tin• Wnrrior coal field, in the northwest coruer of 
I he lk-s..,mcr q uud nm~:le. 

The dctuil• of •trurture are shown on the map by strike and 
dip Bymhol~. hy the line; that represent the position of the 
fi11rlts untlnx<.,. of the folds, and by the structure sections. .\ 
fc11 <"Ommcnb• on ~:~neml and special leatures follow. 

fa:n:tn r. n:.\Tt:Rll:l 

The ~cncntl stru\"ltll'c of this district is that characteristic of 
the A ppalat'lriun Valley pro,·int-e from Canada to Alabamn. 
Tht• originul ly hor·izontal strata han• been folded as a result of 
latcr11l <·omprt•,..,.ion, so that now the major featmt'S of the strnc
tu r·o 11rc t·omparuhl(• to a snece8sion of gr·cat wuves that CI"O"-< 

the flUlldnrnglt'!l iu a northrostcrl y dirE()tion, the crt'SIS of the 
wuvrs (•Orl'esponding to the great anticlines, such as the Bir
mingllllm anlit linc, and the tr·ougbs of the waves to the great 
synt·lillCH, ijUt·h uK the Culmha aud Coosa coal fields. However, 
ns th~ tn'ltlij of' tho great anticl ines have been eroded oJl', the 
uud ulnt i ng ~tr·u<"IUI~ tan he visualized only when the arches 
ar·c •·csto•·cd in imagination. These mnjor st ructural featu res 
nrc thcm~f·l v~s uJl'cctcd by minor nnticlines nnd synclines, 
whi<•h nr-c muppcd and named. Great overthrust fitults form 
the castem boundaries of the synclinal lroup;hs occupied by 
the ~-on I flclds. 

From the Birmingham anticline the rocks dip southeastward 
into the Cahalm tr-ou~h. The Red .\fountain formatiou, which 
<•roJl~ ont at 1,000 ft'l't uhove ~· level on the crest of .&><1 
:\lounlnin, d<·M'Cnd~ 1':18lwarel to 7,000 feet or more below S<'ft 

le•·el in the .\t·ton lmsin. The general southeast wan! clip is 
intt'rrupted by minor folds like the Tacoa and Dolly Ridge 
nnti<·lint"ll nrul the l"Orrt;;pondin:t Belle Ellen and Little \'alley 
synclim-s. .\Ion~ the >\Ontlre>l•t marp;in of the Cahaba field lie 
til(' HnlHmlinntc husins-thc Eureka, Helena, Acton, and Littlt' 
Cahal.r basin•. lktwren the Little Cnhaba and Acton baijins 
i• nn un•a of <·Omplicuted folding which has not been fully 
workt'tl out, though its !(Cneml character is indicated by the 
mapping and by •tru\'lure section C-C' of the Vnndiver 
qund.,lnglc. 

In tho •ume munner the rocks on the southeast limb of 
nnotiH•r· untitli nc dip from Cahaba Valley southeastward into 
the l'oO&l l•·ough hut are intermpted by minor folds like 
t lw \ 'uudivcr· mctiC'line aud the other minor folds mapped. 
'J'ho Vnntliv<'r unti(·l ino sep1mrtes the Yellowleafbasin from the 
main a•·cn of tho CoO&• coni lield. The Yellow leaf basin is a 
rnnoc-Rhu ped Rynd ine with the east side filtllted out but with 
hoth cmiH puc·tly JW€8<'1'\'('(1. From the east side of the Coosa 
field th~ r·ewkK ~et:m to di 1> eastward in genet-a! to the Colum· 
biana synd ine, which crosses the southrost corner of the 
\'andivcr <JU!ldr1ln~lc. The Jor·mcr existence of an an ticline 
nt'lr· thr Coo"'' fidd i~ indicated. The surlace rocks cast of the 
Coo. .. , fidel :u~ minut~ly cmmpled, us noted in the description 
of the Floyd ~hale (p. 1:3). 

.\n intt·rt·dting qu<-stion in conne<"lion with the plicated 
Floyd •Iulie of Coo:;~1 \"alley is discussed under the he.~ding 
" ( ;,'OIOj(iC history." 

'l'h~ ~r.t limbs of the great anticlines h:we been briefly 
dl"Crih,'<l, hut a t·ompl!'te expo•ition of the structure of the 
rt>gion dt·manels attention to other structural features. 

In till' dcv~lopm<-nt of the fold> through pressure on the 
>Outheast, "hi<·h produt·ed a movement of the great body of 
rcx•ks to tlw northwl'!<t, the crests of tire major anticlines w«.>re 
natun1lly thruijt t:1rther to the northwl'St than the bottoms of 
tlw sy •wlin<~, so that the northwe:;t limbs of the autidiues (or 
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the ~oulht•rst limbs of the syndin~. liS they may equally wei 
be dt-si~:nutt'<l ), whidr had at the beginning a northwestward 
dip, bt't·ame rertit11l11nd then overturned with a southeastward 
dip, and finully in u f~" phtt'<"OS tlw beds were t-ompletely over
folded, so th:lt thc h<.•ls in th~,;e limbs were upside down. 
Th<~ limb~ were wcnhnccl hy stretching and crushing till 
th('y finally 1(11\"C wuy, and the overlying masses slid forward 
along the plcrnC>< of the breaks to such an extent that the older 
rocks, which were burit•l eleep in the center of the overturned 
an·h!'<, w('r<' thrust upwnrd 8tr:tti~:raphirolly into a position 
abo•·c the upper r·ot·ks in•·oh·cll in the folding. Jn time the 
0\'<'rtu•·nctl and o•·crthru•l masses wert> eroded away and the 
surfiw<' was r·Pdne<•el to the present condition, in which no trace 
of the finrlting is pt·cservcd in the topography. Thus were 
fonucd the gr·cat filtllts tha t bor·tler the coal fields-the Opos
sum Valley, llelena, and Coosa liudts-and thus the common 
limbs of 1 he folds (thnL iB, tho 11 0rthwest limbs of the anticlines 
and tho southc<~sl limbs or the syncl ines) were destroyed or 
btn·icd. The total nortlnvcstwurd movement along e.1ch of 
th e~e ficul!Jl was nt lcnst ns rrcucb as the thickness of rocks dis
plllccd, whi<·h in the Opossum Valley fau lt is at l e.~st 2 miles 
and in the I !elena ficult ttl least:~ miles in places. The actual 
hol"i1.0ntal lllO\'t'lll<'nl may htl\'<' heen much gre.tter. The com
bined cfi'<'t·t of all these faults iij an overlapping or "weather
ho;u·d" structu•·e fo•· the whole nren . 

Uti• 01<' F\UI.T J'J,.\Nfli 

The dip of the filult plan('~! is unknown for most of their 
length, but nt Altlridr, in the :\Iontevallo quadrangle, data 
obtnincd in mining show a dip of :J.:; E. for the Helena fault 
at that plncc. 

'I l:T \ 'IOJt PFfl~'l 

Notwithstanding tlw great mo•·ement, with attendant friction 
and crushin~: nc:rr the firult planes, there has been but slight 
metamorphism of the rock~. The )[onternllo co.~l bed, which 
h:1s been mint~l up to tht• fuult, is said to show no change that 
would indit"llt<' uny dill\>rt'nce from its ordinary chemirol com
position. 

As already dt'll<·rib('(l, the Floyd shale is .-ery minutely 
t••·umpl<•d, <llltl the beds l'vt'rywhere dip steeply. They have 
also been f"mdrrrod minutely, arr d the fmclures have been filled 
with qua•·tl., wh id1 formK veinH, mostly a qtwrtcr to half au 
i rwh thi<·k. 

GEOLOGIC HISTORY 

In I he cndiest lime of which the•·e is rE()Ord in the sedi
ment>li'Y rotk~ of t lcc Appaluchian l fighlands, perhaps n 

hundr·etl million Yl':ll'S ugo, ulong the site of the Appalachian 
Vul ley lny 11 sll11it h(•lween still more ancient lands on the 
cast nnd on tho wCHI. This strait was on the eastern border 
of :1 grC>rt :lt'Cll , e~tcnding to the region of the present Great 
l ~lk(l<l, that was ~lowly but in termittently subsiding during 
all of l'alt'Ozoi<· time. The Appala<'hiau Strait widened 
into tlw App:rlac·hinn <:ult: Tire filli ng up of this subsiding 
ear·th lm•in by s('()imcnts dcri,·ccl from the bordering lands 
eonstitntt-s tht• part of this history whit•h properly begins with 
tht> Pal(-ot.oit• era. The .-u~t Ia poe of time whidt had prE()eded 
the deposition of thl"iiC M~liments i~ rrt-orded in the rocks of the 
Blue Hie!~<· and l'it~lmout proriut'l""· These rocks, which 
('xtcnd bt·n!'<lth tlw ,\ppaludriun Yalley and Appalachian 
Plat!'<llls, arc the lonndntion upon which the Paleozoic rocks 
rt-,j(. 

PALt:OZOIC £RA 

t' \ 'lBIU.~~ PJ::.luoo 

From the bordc•·ing land ureas gr·e.1t quantities of fine mud 
wcr·e d i~clwr·~:('(l into the App:rlachi:HJ Stn1it by the rivers of 
Tnlladegn time (Algonkiun ? and P:ilcozoic). At t imes coarse 
>!n ncl mixNI with amnii qmll'lt. pebhles was deposited and 
forms tho few thin lwdK nf quartzite in the Talladega slate.n 
There wn>~ nl~o u >~hort period of limestone deposition, when 
the Hnwyc•· limc>!IOno n1 embe•· wns laid down. Fine clayey 
matcriu l g•·catly predominated, however, which indicates that 
the mute•·ial wus dt••·ived from land of low relief or was depos
ited in water· tli~hlnl fr·om shor·e so lhnl on ly the finer sediment 
WIIR l11lll8fl01"lt•d tO it. 

As most of' the 'l':clluclt•g:c rocks w~rc originally fin ely strati
fi<'el dny th~y were cviel<•ntly d<·posited in water, seemingly 
under t•onditions fi1v0r1rhle to <.Jnnrbriu n types of life. Except 
fo1· 1 ht• nu·~ ()('(·urr·~n~t· of enk~u·cous algae in the Sawyer 
lim!'steme. how~vcr, no o•·gnnic remnins have e•·er been dis
co•·N·<'<l in them or· in their equi,·alent in Oeorgia and Teunes
l're nnd it ig beli<'r<'<l thnt the Talladega se<l was destitute of 
life during mo~t of tht• time of it~ existence. In this lack of 
!if<• till' lower two-third• of the Talladegn rocks accord with 
known prc-Cambriun roc:h el,ewhere, and the weight of e•·i
dPnt-c ><-ems to the writt·r tn favor their pre-Cambrian age in 
part. 

''Hun•. t 'harlt'"• l . :->. Heol Hur'''-''Y fh .. ool. Atlas. llonte,·nllo Columbiana 
roHo (in pr.-pnmtlon). Butt• Chl\rle8, aoU others, Geology or Alabama: 
.\ IRhnuH\ Ge-ul Survtoy ~JK."ChLI Pub. 14, 19"26. 



In the succeeding Weisner epoch much coarse sand with 
fine ~n\Yel was deposited in ulternntion with fine material like 
that of the Talladega.22 The Weisner epoch was certain ly 
Cambr ian, for Lower Cambrian fossils occur, though rarely, in 
the Weisner formation. 

T he Weisner epoch was succeeded by that in wh ich the 
Shady limestone was laid clown.22 This indicates a great 
change in geographic or meteorologic conditions, for obviously 
purG l imestone cau not be deposited except in wate1· free from 
earthy sediment. A few forms of life are known to have 
existed in the sea of the Appalachian region in Shady time but 
so far as known life was scarce. 

The deposition of earthy sediment was resumed in the suc
ceeding Rome epoch, and a notable featu re of the deposits then 
fotmed is the red shale, which denotes perhaps au 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 se<_li ment being the 
cause of the cleat· sea of Shady ti me. At l'tlre intervals the 
Rome sea was invaded by swarms of trilobites and brachiopods 
whose remains are now entombed in the deposits laid down 
during the time of their invasion. 

In the Conasauga epoch, which followed the Rome epoch, 
the conditions again favored the formation of limestone in Ala
bama. The land area west of the A pp~1lachian Strait was sub
merged, for limestone or sandstone of Conasauga (U ppcr Cam
brian) age is widely distt·ibutecl ovet· the Middle West, where 
the older Cambrian rocks are absent, so that the Upper Cam
brian rocks rest upon pre-Cambrian ct·ysutll ine Ot' metamor phic 
rocks. I ,ife Aourished th rou~houc the Conasauga epoch. There 
wet·e many species of trilobites and a great abundance of indi
vid uals. J3rachiO J>Ods were also plent iful but of few species. 

Probably in Conasauga time a persistent land barrier was 
raised between Cahaba and Birmingham valleys, Jor, as shown 
under the heading "Descriptive geology," the Conasauga is 
absent along the eastern margin of the Cahaba coal field aud 
probably was not deposited there because of an island in that 
part of the Conasauga sea. This Cahaba barrier ma rks an area 
in which there was a decided tendency to uplift, technically 
ca lled a positi,•e area, as shown below, Mel to this tendency is 
due the peculia rities of distribution of the O rdovician lime
stones in the two valleys as noted under the head ing 
"Str·atigt-aphy" (p. 3) and hereinafter mentioned. 

CAMBlUAN OR ORDOVICIAN PERIOD 

The per iod succeeding the deposition of the Conasauga lime
stone and ending with the deposition of the Chepultepec 
dolomite was one of the most notable periods for the deposition 
of dolomite in the history of the earth. After the Conasauga 
limestone was laid down Bi t·m inghnm Valley and Cahaba 
Valley were elevated above sea level, and the resulting erosion 
produced the unconformity described on p;1ge 3. After the 
deposition of the Brierfield dolomite in the l\Jontevallo region2 2 

there followed a resubmergence, includi ng that of the Cahaba 
barrier, except south of Bessemer (p. 3), and the Ketona 
dolomite was laid dow n in both Bi rmingham and Cahaba 
valleys. The deposi tion of the Ketona was succeeded by 
anot her uplift of about the same region as before while the 
Bibb dolomite of tl1e J\Iontevallo region was deposited, after 
which the sea spread over all of the southem Appahtcltian 
region and so remained wh ile the great mass of the Copper 
Ridge dolomite was deposited. In Alabama, 001 thwestern 
Georgia, and probably southem Tenne..osee this submergence 
continued duri ng Chepultepec ti me, but in the Birmingham 
V:1lley local uplifts precluded the deposition of the Chepul
tepec and succeeding Longview and Newala limestone. 

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

It is the common belief that dolomite is not deposited as 
dolomite but that limestone is fit'S! deposited and subsequently 
changed into dolomite by the substitutio n of magnesium for 
part of its ca lcium. So far as known limestone at present is 
being precipitated from solut ion in water by organic agencies 
such as mollusks, corals, aocl lime-secreting plants, among 
which baC"tet·ia play a notewot-thy part.. As the dolomites of 
this period are nea rly destitute of fossil shells and other parts 
of or~a n isms, which would have been preserved, it is evident 
that the limestones from which the dolomites have been derived 
were not deposi ted by shell-bearing animals or corals. It seems 
necessmy, tben, to assume that the plants, bacteria, and similar 
organisms were tbc pri ncipal ~gen ts, and that, being pcris],able, 
they have lefc no remains. The great mass of limestone may 
have been converted into compact dolomite contemporaneously 
with its deposition in sea water charged with magnesium salts. 

ORDOVJCTAN P~:RIOD 

T he Ordovician period W!IS one of notable oscillation in the 
Appalachian Valley province, leading to repeated emergence 
and submergence of certain areas and conesponding gaps in 

••see footnote 2Z on p. 15. 
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the sedimentary sequence and causing a patchy dist.ribution of 
the rocks of different ages in some areas as described undet· the 
heading "Stratigraphy." The theory of oscillMions as affect
ing the distribution of formations in Birmingham and Cahaba 
nilleys is illustrated in Figure G. 

FrounR 6.-ldeal seetiona Illustrating tbooretica1 conditions at succ~ssive 
stages under whicb the Puleo~oie sediments in northeastern Alabama 
w~rQ deposited in osciHating bnsins 

A, Cbellultepec time: 6. J..ong'VIew and l\e1\'alr. time: c. Upper Bookmantown nod St. Pet~n 
Utne; o. lower Chlct.runauga (U!nolr and Mo'lbebn) time: E. Athens time : r:. Little Oak 
time : G. upper Cbiclu,t.rntlul{l\ ( BIJtc.:k Ri,-t-r) time tmd n~At'IY the same conditiO!~ Uu'Ougb 
llohawki1u1 a.nd Cineiruu~titUl tim&: H. n~ Mountain tinrc nnd tl«lrly t.ho eamoeoodltlo os 
through tb~ rtflU'linde.r o f SUurtaa tim& "nd t.hrougb Devorl.lau time. ; 1. ('nd of Chester t.imo: 
J, Park,..•ood time; K, Pot.t.JJ.Yilll) time: L. rf'('!;('nt lim": tb& fault Ls )OC-Il.Ulti.On lUI old 1\0tlc-Jitle. 
or hnrrier tormlo~ '' nnturl\l line or w~alrm~ owing to l(."q thlekn~AS or et.1'AtA. c,, n ome 
formation: C.C, Conas:\uga fo rrruulou: COer, Copper Ridge 1U1d KNonn. do~ml~s; COe, 
Cbe,mlt.()pec d <)1.,mite.; 0!1'1, J.ongviow, Ne•·•,ln, 3tld Olloovlllo llro('Stooes; 01. Lor•Oir t\ud 
)fosMJnl lim~t.Ouoa: Oa, Albena f!bale; 01~. Llttl& OAk llm~tone; Ole, lower Cblckamnugll 
(Stones Rt,.er) 1Jm%ton&; Ouc , upper CbJckamaugll (Uiack Rher) Umelltgne ; Sr,RW Moun· 
talo (onMtAon, Ff'O'; i'llount4lilt &'l.ndstoue. nm.l Cbsttonooga &bale: (: f~r~, F ort 1)1\)'1\e ebert. to 
1-'11>>'\llllud&: CP. 1\'l.rki'I"OOd tomn.t1on: CP''. 1"«-tsvillo ror(lll'tton. Sl , Sclll&1'C1 

The Cahaba barrier seems to have been continuously effec
tive and part of the time to ha,·e extended over Cahaba Valley. 
After a short emergence during Stonehenge time (p. 4) the 
Cahaba Valley was r~submerged, and Ordovician deposition 
began with the Longview limestone and continued npparcntly 
without interruption through K ewa Ia and Oden l'ille time, after 
wh ich Cahabrt Valley emerged during early Chazy time, in 
wh ich the St. Peter sandstone ~nd possibly limestone of early 
Stones River age were deposited elsewhere. The Birmingham 
Valley seems to have been land during most of the time from the 
end of' the Copper Ridge epoch to the begioniog of the Chick
amaug>l epoch. ' Vhen it was agnin submerged the advanc
ing sea first occupied the lowlands and valleys, in which were 
accumubtions of chert. fragments and saud such as exist along 
the present streams. These accumulations formed the Attalla 
conglomerate member (p. 7), and abo,·e this was laid down 
mud washed in from the higher unsubmergE'<l areas to form the 
basal s],ale member of the Chickamauga (p. 6). In places 
the mud was red, being such as would be derived from the red 
soi l of tbc dolomite m·eas of the present day. Finally, as most 
of the region bec.tme submerged, limestone deposition began, 
and the basal layers of limestone were in places stained red by 
a small!lmount of red clay, which was sti ll being washed iuto 
the water. lo Cahaba Valley the deposition of limestone, 
wh ich seems to Ita ve begun at about the same time. as in 
Birmingham Yalley with the deposition of the :Mosheim limc
Stolle, was interrupted whi le the .\.!hens shale was being 
deposited in the south end of the valley. Dry land pt·ob
ably existed in the north end of the valley during Athens 
t ime. On resubmcrgcucc of the entire valley the Little 
Oak limestone (late Chazyan) was deposited, after which the 
vnlley aren was elev!tted above sea level and so remained 
u ntil it was tempot-arily submerged again in Frog Mounl<'\io 
ti me. 

Limestone deposits were lnid down almost continuously dur
ing Ordovician time, the only interruption being the Athens 
episode, during which floe black calcareous mud was deposited 
in Cahaba Valley. In Athens time this Alabama region had 
oceanic connection with other parts of the earth generally, as 
denoted by the world-wide distribution of the Athens grap
tolites (p. 6). 

In Chickamauga time the waters of the region abounded in 
bmch iopods, bryozoans, gastropods, and other marine forms, 
whose fossilized remains now fill the Chickamaugil limestone 
and are present less abundantly in the Lenoir and Little Oak 
limestones. 

The distinct faunas of Bi1·mingham and Cahaba valleys dur- · 
ing Ordovician time de,•eloped through the complete sepm-ation 
of the two seas by tl1e Cahaba barrier. 

Some remarkable episodes of the Ordovician period were 
YOlcanic eruptions that occurred from late Chnq to early Tren
ton time. The sites of the volcanoes arc unknown, but the 
one active in T renton time was so located that the ejected rock 
dusc was distributed, probably by the winds, over an area 
extending from Alabama to southern Ohio. Thus originated 
the bed of volcanic ash in the upper part of the Chickamauga 
limestone, described on page 7. '!'he t~ll'ity of volcanic action 
in the Ordovician period in eastern North Ameriell is in strong 
contrast with conditions just across the Atlantic, where, in 
" ' ales and western England, volcanoes were active throughout 
Ordovician time and volcanic ash makes a large proportion of 
the Ordovician rocks, the ash beds or tuff aggregating severn! 
thousand feet in thickness. 

SILURIAN PERIOD 

Crustal oscillation continued through the Silurian period. 
The devation of the Cahaba Vnlley area abo1•e sea level pre
vented the deposition or resulted in the removal of any Silut·ian 
deposits that may have been laid down in that region. Bir
mingham Valley and the site of the Cnhaba coal field, on the 
other hand, were submerged at the beginning of the period and 
so remained while the Red Mountain formation was laid down. 

. After about 100 feet of shale and sandstone had ae<)umulated 
the Ironda le ore seam was deposited, and above that seam 25 
feet or more of shale and sandstone. Then there was uplift., 
and the beds down to the Irondale seam were eroded, and 
probably the Ironda le s~am itself in the vicin ity of Bessemer. 
The local proximity of the Irondale to the Big seam, as ou .Reel 
Mountain east of Birmingham, and the intervening shale and 
conglomet-ate (p. 8 and Pl. XV) were the results of this 
uplift and erosion. 

Next followed perhaps tl1e most notable evcot in the his
tory of the region . A slight submergence ensued, and in 
the shallow sea or a sheltered lagoon the Big seam of ore 
was accumulated . Animals swarmed in the hospitable water, 
and their accumulated skeletons formed a coquina-like lime
stone. In Cahaba Valley and eastward, where the Silurian 
is absent, lay an ancient land deeply covered with the 
fenuginous soil that had been formed through the decay of a 
vast thickness of dolomite and limestone, just sud1 as now 
covers large are~)s in the Birmingham region. The rivers that 
th-aincd this are~\ and emptied ioto the Silurian lagoon bore 
supplies of iron compounds in solution, just l ike modern 
rivet'S. Through the constant evaporation of the wate1'S of the 
lagoon nod the constant addition of the il·on-bcaring solutions 
the iron became eoncentwted and was deposited in the coquina, 
in time replacing par t of the lime carbonate of the skeletal 
remains. Thus the Big senm of ore was formed, and on 
renewed subsidence it was buried beneath the superincu mbent 
sandstone and shale. By a repet ition of the same conditions 
the Ida seam was formed. In the vicinity of Ishkoocla an area 
was probably uplifted and eroded and a pothole was formed 
that peneb-ated the Big seam (p. 8). This pothole was 
formed during or after the t ime when Penl.ameru.s lived in the 
region, for casts of Pentarneru~ shells occur in the material that 
fills the pothole. Of tbe Cayuga epoch, which lasted during the 
remainder of the Silurian period, no record t·emains in Alabama 
except in the extreme northwest corner of the State, where 
rocks of this age are believed to be present but are not exposed. 

DEVONIAN PERIOD 

The gap in the record at the end of the Sihu·ian period 
covet'S also the early part of the Devonian period. Then the 
region was again submerged, the submergence beginning in 
Oriskany time and continuing iuto Onondaga time. A few 
chat-acteristic Oriskany animals made their way into the south
ern part of the region and a few Onondaga forms in vaded the 
Cahaba Valley belt. The remainder of the De,•ouian period, 
an immensely long time, is, however, a blank in this region, 
except in so far as the Chattanooga shule, t·egardecl by the 
writer as more probably of .Mississippian age, may constitute a 
meager record that is not susceptible of ccrlllin interpreu1tion. 
The mnge of possible interpretations is so great and the 
subject so speculati,•e that limits 'of space preclude further 
discussion here. Evidence is accumulating, however, that the 
Devonian sea pet'Sisted into Hami lton time in a cousidet-able 
area at least in parts of St. Clair and Calhoun counties lying 
to the northeast of these quath-anglcs. 

CARBONIFEROUS PERIOD 

The events of the early part of Carboniferous time (Kinder
hook epoch) are not recorded in the Birmingba:n district 
unless in the Chattanooga shale, and the succeeding Fel'll Glen 



, 

and Burlinl(ton epoch~ are repl't'S('nted only in the lower b«l< 
of tilt' Fort l'a~·ne ,·hert. The ~ion was entirdy subm<-~t'<l, 
how<"1·er, durin~ 1\.t'Okuk (Fort P:1yne) and Wa~1f time but 
wa~ rni"'' ngnin nl101'e :<e".t lerel during all or parts of St. 
Louis und Hte. Oenevieve time and the early pan of the snc·
t'l'<'<ling l'ht.,.lcr time. Then it was rembmergetl and :<0 con
tinue<! during tl1e roe:;t of Che;ter time, and, except in the 
northt·rn part of the lk,.,;emer quadnmgl<', where the Ban~o·· 
linw><tone was d<"J>O:Iitt-d, prevailingly earthy .etliment accumu
latt'(l to limn the Gasper formation, Hartselle .;and.;tonc, Floyd 
shu It•, und Ptu·kwood formution. The deposition of the Park
wood l!<'elllij to ha vc been followed soon by the depodition of 
ti t~• Brlll·k t·oal and the bus.tl snndstone of the Pottsville of the 
Cuhnha und Coo.'<lt fi elds, but the area of the \ Varrior coal field 
wuH ahovc 8<'11 lc\'cl during a ll Ot' part of Parkwood and cady 
l'ott~,· i lle ti ruc, aij ijhow n by the unconform ity between the 
l•'loyd Rhale und t he Pottsl'ille in that area. Thouleposit~ 
Potls\' ill<l time were mud, clay, sand, and vegetal matt~r, 

whit· h f'onued the PottS I' ill(' shufes, sandsJone~. and ('O;illJ~a~. 
' l' ht• pdohlt•.< of dwrl in the g t·eaf masses of coarse conglomemle, 
l>P~inu i ug "ith tltc Htraveu con_glmnCicthL!ii_fi_~J bet, werc-mmbt
lt·"~ dt•l·in'll from :H'l'HS or Copper Ridge dolomitic', and the peTo
blt"i of quarlt.ilc und l1ere a nil ffire one ot'-congloniemt<' we•·<· 
probably dcrh~;u frmrrtltl'W ei~oe-nruaratliiaega!Ormation~.l'or 
in Carhonifcrou• t ime nr<:ns of all tl>ll!W fotnmtlons wt·rP mi•cd 
into lantl to tl•e <1+•l and ~utheasT of the coal field~. 

'J'Iw mo"t intert·•ting :tud vnliiiiblt' depoSit of I he Pottsvill~ is 
<'Oal. Land "t'f~ctation !.('{·.~me abundant and grew luxuriantls 
in swump• of ""'t extent m11r sro Je,·el, in which thid: d!'
po•it• of vegetul ,J(obris ar<:nmulated as in a modern pe:tt oo~. 
T ht"<' tle[lOsits were COI'Cre<l by <;edirnent and in time l'Onn:rtt'<l 
hy P""''"re and lo-o< of moi;ture and l;•lseous C'Onstituenls into 
hituminoust'O:II. The pi'O('('l<.; was repented m;my time<, givinK 
rise to many <'<>:11 heds, thi<"k and thin. That the coal swamp. 
wert• ru·ar s<·a len· I is pl'On"<l hy the occurrence of mari lll' fo.,,ils 
Ol'<•r cxtt'nsin• ar«r. of the ('Oal field• at se,·enll horizons from 
top to bottom of the Pottsville (p. H). .-\.s the plant>< ~rew in 
the ui1· und the animab lil'etl only in the sea there must have 
hL>cn nltcrnntc emergence and snbme~ence, sud1 as wou ld most 
likdy take pluc~ if the h•nd ijtood continuously neat· sea le1·d so 
that a sl i~ht ~iukiug would perm it flooding hy tl•c sea . AK t he 
l'otts1 illc nt-cumll latt•tl neat· sea Je,·el and is about 9,000 feet 
thick iu tlw sontht·•·n part of the Calwba Jield, there nu1Ht ha\'c 
ht~·n c·o nstan t ulthough, a~ shown by the coal beds, interm itten t 
Atli >~itlcnct• of' the enrtl•'s c•·nst during the long time of its H<'c·u
mulution. T l• c luxu riant l'egetation oftheCarboni/(n·ons pl'ri od 
consis t('(! largely of great trce:J allied to modem club mos•t'll and 
of Rmullet· plun lh allied to modern ferns. No flowering plnnts 
hud yet appeared. 

1\ R n hed of peat about 5 f!'Ct thick is ncc-c;;sary to make J 
foot of' bituminous eoal it is easily seen th at at the highest 
imagi nn hlt• nllc of !(l'OII't h a 1'('1')' long time '"" req nin•d to 
nt•t•unutlatc the c·oal beds of .\labama, which in t he Cahaba 
field, tor <•x:unplt·, >tl(grtogate notle.;.s than 100 feet in thi!'knc"' 
nut! thu• rc•quirc<l an amount of' \'Cget>tl matter eqnnl to a be<l 
of [X·at .)()() ft~·l thick. 

No r...conl of ewnts during the re,;t of the Carbonife•·ous period 
t•xi~t~ in .\labum:o. Tn thi~ unrt'<'Ortlecl time the PemHyh·nni:m 
c·oal mc:tdurc,; of upper Pottsl'ille, .\llegheny, Conemaugh, and 
\lonongnh~ln u~e w~re laid down in western PNmsylnlnin, 
Ohio, Indiuua, and Illinoi~, and above them the Permian >erit.,. 
oftlw Carhonifct·ou•, the l:u;t of the deposits of the Paleozoic t·nt. 

APPALACHIA.'/ REVOLUTION 

'l'ht• Paleozoic em was one of subsidence and dcpo~ition in 
tlw .\ ppaluchiau Uulf region. It was a constructi1·e ent, in 
which rtJ<•k fonnntions were lmilt up. .\t the end of the 
l'ulcozoic· n t'<'H'"'<' mo\'erneut-uplift of the formerly ~nbsidi ng 
Ut'<•u-hegun, and it hnH continued e1·er sinc·e. The region 
b('(·:tn•t• d r-y lund. A~ the land emerged from t he water it was 
uttuc·k<•d hy thl' ugent~ of erosion, 11 h ich ha\'e heen a('(iv~ dur
ing nil Muh~<·q ut•n t t ime. This great cl1ange in the opemtions 
o f' nuturc in th is purt of the ear th is kuown <ls tho A ppa
luchian revol ut ion. Beaides the direct uplift that ,, ff<><·ted tlw 
t't'Kion tht>~'e was" lutcni l 11 cstwanl movemen t of the er nst, tl>c 
t•fl'cctK of which a1·e most con~picuous along the Appn lac·h inn 
\ 'ullcy (p. Hi), whc•·c the sh1tht were folded, crumpled, and 
fit u ltt•d and t•hangcd fr·om their origina l horizonh1l to t heir 
prC>~cnt incl int-d uttit ud~s, as a lready described and ns "hown in 
lh t• ,;truchu·c •t'<·tion~. Probably these mO\'Cm~nts were ,·ery 
~low unci t•ontiuued Jon~ into the :.\feso7.oir en1. They must 
hn,·e bt'<'n nt~·omp<~~lil'<l hy ,·iolent emthquakes, to judge from 
the '"'rthqunkc result• of ~uch compan.rti,·ely Rlight IIIOI'Nnenl~ 
~~~that 11hi1·h prodll(·ed the :'an Fnmciseo earthquake and thnt 
on tlw H1,1 G:tp fi1ult, which produced the earthqunke in the 
Birmingham rt'!(ion a few yt-a"' ago. 

MESOZOIC AND CENOZOIC ERAS 

The .:.\f..,.ozoit· and Ccno~.oic IH're er.1s ~f dt.,;truction, nn<l 
nluto"t no recortlij of them exi.t in the Birmin!(ham district. 
Like nlllnncl nrcns the re;:ion was subjected to ero.;ion tluring 
the whole time; ll ~rent thickness of solid rock has been 
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rcmol·<•l-10,000 f<'<'l, for example, in the I'ICIDll)' of l~ir
min;:hum-;uul, us a f\.lq,ult, tbe pretoeot hills, ridge.t, and vol
ley~ h:t\'P ht'<'n c:lrn'<l in tlw "urfi•ce of the region. 

Cttml" rlu111l pcmpla i 11.-.\ !though ero:;ion hati been t'Onshtnt 
the upw;tr<l mon·nwnts of the crust in the Appalachian High
lands >t'<·m to hnve bt-.!n intt·rmittent. l:'ome of the Jl'IU;.e, 
were so lonK that exten•ive areas were worn down nearly to a 
J>luin (pt·twpluin) n<'llr ""'' lew!. The peneplain of whidt 
tht•n• i< tilt' bt-,;1 e\'idence st-ems to ha1·e attained its complete 
dc,·clopnwnt in cnrly Crctnet'Ous time, for its margilHII parts, 
sligh tly •u1mwrged hy n tilting mo1·ement, were co,·ered by 
t•nl'!y Ct·ehu·cous depo.•ib! on the Coastal Plain. Farther north, 
howcq•r, the Jlt'ncpluin wn~ more clc"ated, nnd in the Cumber
lund l'lat<•n u it iij now t·~prt'><ented hy an extensi1·e fail'iy e1·en 
sudotN', uppr·oximat<"ly 2,000 feet nbove sea Je,·el. T hence it 
Mlope>< MOnthwunl, <'Oll lll't'tin~-: approximately wi th "the surfi1cc 
of t:land ~loun ta i u in northcm A labama and that of Bloun t 
Mountni n, I ,:lOO f'c>ct high, litrth er south. P ossibly the crest 
o f l~r<l ;\lountnin and H igher ~ummitij of the " 'urri or and 
Cahnh11 t·oa l fiddH nearly coincide with the old penepla in, bu t 
it i~ too olJot·u rely Jll'<'l!l't'l'cd in tltese soutlJe•·n latitudes to be 
Hurl'l.Y idt•ntifi\•cl. B•~·aust• thiij old peneplain of supposed 
C rl'IIH'(·OnK up:;• i~ cxedlt•ntly pt·eserred in the Cumberland 
Pl:ttc:tu it io~ numct! the Cumherland peneplain. It may be the 
><lll>r ~~~ tlw Rd10oley pt·neplain of Xcw .Jer.ey, which is al..o 
thought to <lip bt'nt•ath the C:rcla!'eous <leJlOSits of that aren. 

Pcnepluin~ of lat<•r datP und lower altitude are preserved in the 
ll ighluntl Him of middle Tennessee and in the Coosa Yalll'y 
of.\ luh:nnn. The llighl:md Him and Cumberland peneplains 
prohuhly <'tlllH·~c •outhwnnl nntl become indistinguishahle in 
th~ Wnrrior 1'0al field. Tlw >nrf.·u·e of this peneplain is ~hown 
in OIH' of tht• illu•tn1tions of the ;\lontevallo-Columbiana folio. 

!-if tif /Ia )[,.~~zoic atld C"wzoic era$ in .1/abama.-'I'here 
"'n l>t• no <louht that tlw lmul of the southern App.~lat·hinn 
r~gion ~li[IJlOrh•l the Hlll~'t"<•ion of plant and animal life pecu
liut· to ""'h rwriod of the ~lt.,;Ol.Oic ant! Cenozoic ems, although 
but '"-'>lilly 1'\'ttHlin~ of this lift> ha\'e been presen·C(! or yet 
dif;Col·en~l. Tht· lc·an>~ of ~CI'Cnll mllllcrn genera of forest tr('Cij 
han• h<·<·n louucl itt tlte C•·l'l:u·t'Ous deposits of Alabama, :md 
t lw tn·t·s must have gro11 n on the land bordering the Cretu
I'<'OUK Ht·H. ,\ mong t lH·sc ~cnera are the lint palm, the sequoia 
("biK trCCK" of l'aliliJrnia\, p ine, tulip ("yellow pophtr"), 
muKnol iu, ~y<·:nnorc, ~"""1f1·as, holly, pop lar, willow, cinnanton, 
fig, und wulnut. T ht• o:t k wus !iring at this t ime in the 
C.u·olinuH, but no specimens ha1·r hcen reported from Alabama. 
Tn C<•nozoic tinw u number of otbc1· genera of u·ees such as 
hid:ory, p;~wpHw, t'll>.•ia (Hcnnn), r<>dhud, do~wood , nnd ash, 
nuult• tllt'ir "Jlll<'ll':tnc·<·, and thei r remains are preser l'ed in the 
E()(•Cn(• (lowrt· 'J\•rtiary) depo"it~ of Alabama. T wo Ji,·ing 
gcn<·•~t o f' fi••·n", l,!/!Jadiullt (climbing fem) and Aspleniwn 
(spl~rtliiOrt), llrt• ulRo r<•eorded from the Alabama Eocene. 

,\ul(lng th~ :~nimals modcru typt>~ of darns and fishes prob
ubly inhuhitt'l tla• ,.;,.,., .• of Al:~ltama throughout the ) f<'SOzoic 
c·m unci the T~rti:rt·y pet·iod of the Cenozoic er.1, as they did the 
riH·t>< of otla·r rt·~ions during those times. The gre-.;t r~ptil<'>', 

the> dinos:tlll'll and olht•r-s thnt iohnbitC(! the Rocky .\lountain 
n·;.:ion, al•o proh:~hl~· ro:mwd through the forc;;ts and o1·er 1he 
pluinH of .\l:~h:un:~, althouKh any morn~ in which any of 
th<·m nuty hu"c lx•·n min,] and pl'e'<'ri'C(I were rerno1•ed in the 
gt·n~ml <'OUI'><c of ci"'>>ion. The ijtrange mammals that are •o 
wdl known !'rom rt•mains found in the Tertiary depo.•its of 
tht' \\'t.,.l, also donhtl"'< lin·d in Alabama, but like the dino
o;;ru,.,. utul lor the tctm<" rc:I:<On they ha1·e left no trace>. In 
f·llrly Quatt•rnary time, 11hile the northern part of Xorth 
.\ nwric:l """ hurit•l in the icl' of the glacial epoch, the ma~to
tlon, mt·;.:utlu·rium, "l\'C hear, ~ahcr-toothcd tiger, and a host of 
otht•t· rwt•ntly !''tim·t uuimul" inl rnbitC(l the A labama t·egion, 
:~nd W<' may lwlinc that the for,;t hurn<ru being to tread the 
Hoi l of ,\ lahnmu wns a contemponu·y of these exti nct animals. 

Tt 11ill he <limly pcrt•ci,·ed pcrhap,; from this brief history 
tlutl th <• pre><cnt iH only a stage in t he unceasing el'olut ion of 
till' t·m·th und its inhnhitnnts and is ~en etiC'ally connected with 
11 r·rmolc pust us well :1s with an C<Jually remote fuh tt·e. T he 
bC'gin ninK of th is migh ty t ra in of even ts we can not know, 

und its end wt• '''"' not fore~ee. 

ECONOMIC GEOLOGY 

'l'h(• minc•nrl n·soul~'<!h of the Be••cme•·-\'andiver area con
Rist of' <'O:tl, i•·on, dolomitt• and limestone, shale and clny, road 
nt!•t:tl, t•lu·rt, hui!tlin~ stone, sand, lime and cement material~. 

•oil, and wtll!'r. The most .-aluahle of these rcsoun'<'d :Ire 
c'Oal, iron, and <lolonrit<•, tor tl~t:se arc the r.1w materials of iron 
nut k i Ill(, t h" pri n<·i pal mintml i ndu~try of I he region. .\ 
u(,.,·,-ary t'<llltlition for the profitable open1tion of the iron
mnking industry in A lal~1mu is the proximity of the depoRit~ 
of t'Okin;.: t•o:ll, imn ore. und dolomite or limEStone to one 
:lnotht•r. H"l )lountuin form,; the wEStern edge of the ore
lwnring ar~.>: tit;• '''"tl.'rn t'(l)tt' of the "'arrior coal field is 5 
mile, di,tant; and in th~ ntlley between is the dolomite. 
'l'lw n111 nulh·riul~ for iron •melting are therefore cheaply 
""'t•mhl<'<l in thi~ rt•giou. 

COAL 

.\s •hown on till' mup (li~t. il. the t'O:tl measures of Alabama 
li,, in four clilli:n·nt lields-the Plntrou, " 'arrior, Cahaba, and 
Coos1 lidtk Tlw B<"''''llll'f-\'undil·er area includes par ts 
of the luRt thl'<'t' fidd• nwnliOn!'<l. T be number, names, 
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scqm'IH't', grouping, and !'On·e!Htion of the coni beds are shown 
in F iKn r<• .;. The t·oa l of th is district is n high-g rade bitu
minouK !·on!, :til of' it h<'iUK t•xcdknt for making steam and for 
donw.<tit- u~<t• and mu<·h of it lor makin~ coke and g;JS. The 
coal nlon~ tltt• c"'"t side of the \\'unior field is regurded as the 
b,·,;l t·okin~ <"O:tl in tlw ~tal<·. Analyses of 19 samples of these 
<·out., ~~~ they t·omc ft·om tlw mine, ure gi1•en in the table on 
p:tgt• :!0; till' ll\'CntK<' c·OiliJIOHition iR approximately 3.0 per 
C'<'lll moi~ture, :!!UI pt·r <'<"Ill volatile matter. 61.0 per t-ent fixed 
c:trbon, H. I pt•r <'<'Ill a•h, and 1.1!1 P<'r rent sulphur. 

Tht· B,., .... nwr <JU:ttlntn~le inchulb iu the northwest corner 
11 'mall p.m of tlw \ \'arrior coal field. 

Till' t·oal< of tlw Wun·ior field are more or le;s d istinctly 
""l~lnll"l into ~rour•-. whieh were nam(>(l by J)lcCalley, in 
a"·entlinK order, tlw Hht1·k Creek cu.rl group, including the 
Hinck Crt·t•k, .Jcll\·rson, unci Lick C:n-ek coals; the )[ary Lee 
t·oal ~-:roup, inchulin~ the Ht·:tm, .):tl(!(~'r, Blue Creek, Mary 
l ..c·c•, :nul N<•wc·:~>•tlt• <·oals; the l'mtt coal g roup, including the 
Uill'"l'it•, Cuny, ,\ntt•r·i<·a, :Sit·hl Plate, nnd Pratt co.~ls ; the 
Cobb coa l gt·oup, itwl utli 11~ the ('ohh upper and Cobb lower 
c·onl; t h~ Owi 11 c·oal gmup, includ ing the Thompson Mill1111d 
Uwin b~d•; :tnt! tht' Brookwood cou l grou p, including the 
C:u·t;•r, M illtlnl~, anti tli'Ookwootl t•ouls. TlJe bC(ls of the las t 
two ~t·ou pH tlo 11 ot O<'<·ur i u t lw Bt•.sSCIIICr- Va ndi vcr a rea. 

III,A.CK ('ltli lCK tOAJ. OHOUP 

'l'ho llltwk ('t·ct•k c·oalgroup docij uot crop out in the Besse: 
111!'1' <JUndranKI<• owi lll( to the W ylnm and Opossum Valley 
fin 1 1!><, ~~~ • l10w 11 in t<t•!'l iotl B-B' of the Bessemer quad rang lc. 
A (•oul idcntifi••tl aH lllH<·k ( 't·cck i; <"Xp03ed on the electric 
ra ilroad lll'llwc·n T ho11u1" nncl Pratt City, Z rniles northeast of 
\\'ylanr, untl tht· "l ll ll' lo<·d is <'Xposctl at a number of pbces 
m11r \'allt·y ( 'n·<'k, (l mil<·< 'outhw<:st of Plc:H;ant H ill Chureh . 
At hoth plat·<·< n workuhlt• JH,I, ~ fl'<•t thick or more, is indi
t'llh·tl. It i~ probably 11 workHhlt' !wd in the Bel.;emer quad
nmgk Xothin~ i' kno11 n of the other coals of the group in 
thi< llrt11. 

\l.Ailt U:K COA.r. OROUP 

The " '"." f.t"C <'On I group prohabl~· crop> out a shon dis
tant·<' '"''' of tlw Jloyll's sttul<toru.• for n mile or two northeast 
nntl sonthwt:'l of Dolomih', tit in couJ,; being exJ>O:Ied at several 
plact" along tlli• 'trip. T he ouly t'O:IIs ob<en·C(I , howe1·er, are 



made up ol thin iayers a few inches thick separated by shale 
bnuds us much ''s 5 feet thick. Borings that penetrate the 
Mary Lee group in th is ten·itory show that the different beds 
of the group can be recogn ized but are greatly split up and 
that workable benches occur only in the Jagger and Blue 
C reek beds. The same split-up condition that is chamcteristic 
of the beds of the :Mary Lee gt·oup throughout the eastern part 
aud probably tbrough the whole Warrior field pet·sists in 
stronger development in this part of the field . The compar
ati vely thin lay~rs of clay or shale in the :Mary Lee bed else
where are represented here by layers of shale as much as 5 feet 
thick, which separate the thin layers of coul so widely that 
the bed is worthless. A section obtai ned 1 mile northeast of 
Dolomite is an example. (See fig. 8, section 1.) I n the Besse-
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FlG URK 8.- Scction of Mary Lee. Pratt, and N unnally coal beds 
J. M1\r-y Lee COI\1 1 mile DOl'thoo!l\ ot Dolomite : 2. PrAtt. OOAl nt No. 2 mine. Dolomite; 8, t..ot\·ur 

.Nunru1lly cooi~.>D P11t.t.o11 Cr(.."C.'k ne.11r ocutero! 1100. ts, T. 19 S .• R8 W.: ·1, Lower NunoAII)• CQ4l.l 
at.A<:~u J,.urd: 5, Lower Nunnally coat 1 mHo 110rthCNt. of A<:too Fon.l, S&. ~ l!ltc. S.. T. Hl S.. 
tt, 2W, : U. Lo,.,•er NurJnJlll)' cool liAlf n mile south Of pumping •tatJOrl, Uiru'llnt;barn wnter
worb. Scllle: J Jn<:h-5 teet 

mer l)uadrangle the :Jagger and Blue Creek beds are in better 
condi tion than the 1\fary Lee, each hav ing a workable bench 
2 feet G inches th ick, with which are associated thinner layers 
that are separated by a greater or less thickness of clay or· shale. 

P RATT COAJ, GR OUP 

The Pratt coal gr·oup crops out from Wylam to a place 2 
mi les southwest of Dolomite, where its outcrop is cut off' by the 
Opossum Valley fault. As tbe other beds of the group are 
deeply covered by rock waste, none of them are known on the 
outcrop except the P ratt, and that one only where it has been 
opened in mines. They clip steeply to the r1orthwest alo ng 
their outcrops. 

Gillespw and Ctt?"I'Y co(d becls.-Borings show that a uum
ber of thi n layers of coal occur through a wide zone that may 
be broadly conelated with the Gillespie bed. Still higher 
there are a u umber of benches that correspond in a general 
way to the Curry bed. Ooe of these benches, 220 feet below 
the Pratt coal, is 2 feet 6 i nches thick. 

America ( Double) and Nickel Plate ( Ca,·d~tf) coal beds.
The A merica bed, or at lesst its main bench, is 123 feet below 
the P ratt bed at the top of the P r-att group. This bed b as 
been exposed io vVylam and E nsley, and sections me>lsured at 
these places are publ ished in the Birmingham folio (p. 18). 
In the Bessemer quadrangle, as revealed by borings, there are 
a number of layers separated by shale that may be assigned to 
this general horizon. One main bench, however, 123 feet 
below t.he Pratt is 3 feet 11 inches thick and has a 3-inch 
parlin~ in the middle. A thin bed 28 feet below the Pratt is 
re,<>arded as the Nickel Plate. It is not known to be minable 
in the Bessemer quadrangle, but either the Nickel P late or 
America bed is miuable at the Virginia mine, 5 miles south
west .of Pleasant Hi ll Church. 

Pratt coal bed.-The P ratt is a val uilble bed throughout the 
part of the 'Vanior field in the Bessemer quadmngle aod is 
extensively mined by the Woodward I ron Co. at the Dolomite 
mines. At both mines it is over 6 feet t hick, including part
ings. (See fig. 8, section 2.) The quality of the coal in this 
locality is of the very best, as shown by analyses 3579 and 
3580 in the table on page 20. The low content of su lphur 
and ash per·mits coking without previous wash ing. 

GOALS O :F 'J'HJ•: C.t.\ IJ.A ll.;\ l!J.ELD 

Tbe Cahaba coals have been fully described by Squire and 
by the wri ter. 2 s Iu this field there are ten coal beds workable 
in la rge enough areas to be of commercial importance. In 
ascending order these beds are the Gould, Lower Nunnally, 
l\Iiddle Nunnally, Harkness, Wadswortl r, Buck (Atki ns), 
Youngblood (Black shale), Clark, Thom pson, and H elena. 

GOULD COAL Gl\OUP 

There appears to be more than one bed at the general 
horizon of the Gould coal, but only one workable bed is 
known in any section. At the en trance to the Bamford mine 
the bed worked is 20 inches thick. I t is reported to mnge in 
thickness from 1 foot 6 inches to 3 feet and to have an average 
of 2 feet of clear coal. The site of the origiMl mine on this bed, 

usquh·c. Joseph, l~epOl't 00 tbe Cababa. eoal field, 131 pp .• 1 pl., A1a.· 
bama Geol. Survoy, 1800. Butts, Cbm·Jcs, The nortbom part of tho Cahaba. 
coal lleld: U.S. Geol. Sur vey Bull . 316, pp . 76-116, 1907. 

18 
-

operated many years ago by Wi lliam Gould, from whom the 
bed was named, is &tid to be 4 mi les northeast of the Bamford 
mine. This mine i n 1906 was ca ll ed the Star Cahaba No. 1, 
but later the name was changed to Elvira. At last accounts it 
was not operatiog. At this mine the bed differs much in 
thickness, ns shown by an increase from 1 foot 6 inches at the 
ent.ra nc~ to 4 feet at a place 200 feet down the slope. The 
composition of the coal at this mine is shown by analysis 3646 
(p. 20). Just north of tbe Louisville & Nashville Rai lroad at 
El1·ira two of the beds of this group have been exposed io 
prospect pits and gt-ading operations. The upper bed is 2 feet 
and the lower bed 1 foot 6 inches thick. Half a mile south of 
Rocky R idge Church a thickness of 3 feet is reported for one 
of these beds. Across the north western part of the V >tndi ver 
quadrangle the coal beds of this group, if prescnt, are prac
tically unknown. In Little Valley Mouotain the bed is not 
known to be workable. It is a fair conclusion that the Gould 
group contains t.he equivalent of a bed 2 feet thick on its out
crop across the .Bessemer quadrangle. 

NUNNAJ,J,y' COAT, GROUP 

General featw·es.-The Nunnally group of coals, named by 
Squire from the Nunnally farm, 1 mile oorthwest of Sydenton, 
is also called by the same author the Five gt·oup in au area 
southwest of the type locality where five thin coal beds com
prise the group. Locally, as to the north of Greenlee Fo1·d 
and northeast of the Cahaba pumping station in the Vandiver 
quadrangle, tbe gt'oup carries one to three workable beds of 
coal. Ne>tr the south margin of the Bessemer quadrangle 
there are appa rently two beds identified as belonging to this 
group. At two places, one in the easte1·n pa1t of sec. 34, and 
the other in the southern part of sec. 25, '1'. 20 S., R 4 W., a 
thickness of 24 and 27 inches respectively is reported for the 
upper bed, a r1d in the western part of sec. 35, in the same 
locality, a thickness of 40 inches is repotted for the lower bed. 

Lo1oer N<tnnally coal bed.-Between the locality just de
scribed and sec. 23, T. 19 S., R. 3 W ., no workable beds are 
known in this gr·oup. Near the center of sec. 23 a bed 
regardecl as the Lower Nunnally is 3 feet 9t inches th ick. 
(S~e fig. 8, section 3.) Just east of Acton Ford, in the noJth
west corner of sec. 17, T. 19 S., R. 2 W., tbe bed is 4 feet 6! 
ioches th ick. (See fig. 8, section 4.) 

About 1 mile northeast of Acton F01·d, the bed is 3 feet 
3 inches th ick and has more partings at the top. (See fig. 8, 
section 5.) 

rl'lr e outcrop of the bed i~; traceable no1·thward fo1· several 
miles, and openings have been made on it at several places, but 
its thickness and character could not be determined. Near the 
center of sec. :!6, T. 18 S., R. 2 W ., 1 mile south of the pump
ing station, the bed is 2 feet thick, and half a mile to the 
north, io t11e southern part of sec. 23 of the same township, 
the bed is 3 feet 6 inches thick. (See fig. 8, section 6.) 

For 2 miles north of the locality last described practically 
noth ing is known of the Nunnally coals. In this strip there 
is re>1son to suspect that the rocks ba ve been subjected to r.on
siderable disturbance in which a segment of the crust including 
the coal beds bos perhaps been fi1ulted out at the surface. In 
the NW. t sec. 13, '!'. 18 S., R. 2 W ., however, and north
ward, the outcrop of tl1e Lower Nunnally seems to be certainly 
identifiable, and the bed is from 2 feet 6 inches to 4 feet 4 
inches thick. The greatest thickness is shown in an opening 
in theSE. t sec. 1, T. 18 S., R. 2 W . (See fig. 9, section 1.) 

North of the last-named locality the bed deteriorates, as shown 
in tire SW. t sec. 32, T. 17 S., R. 1 W. (See fig. 9, section 2.) 

Middle NomnaUy coal bed.-In the S. t sec. 18, T. 19 S., 
R. 2 W., about. 2 miles sout.h of Rocky Ridge Church, a thick 
bed of coal has been prospected at two places half a mile apart. 
It is called the .Middle Nunnally, because it is the middle one of 
three beds of good thickness in this locality. At one opening 
the bed is 9 feet 7t inches thick. (See fig. 9, sectior~ 3.) No 
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Ftaun:& 9.-Sectioos of Nunnally coal beds 
J, I .ower Nmmally COftl loSE.,.. see. J, '1'. 18 S., R. 9- 'V.: 2, Lower Nunnally ooal in SW. W soo. 

32, '1'. 17 S.. R 1 w.: 8, )lfddJo Nunoa\ly oool in s. u; t.ee. tS. T, 19 s .• R. 2 W,; 4, Middle 
N\111neJly eoo.l fn SW. ~ IS¢C, 12, T. 1$ $., R. 2 W,; 5, :\Iiddle NuuoaUy eoal In N£. M flee. 12, 
T. 18$., l't.2W.: U.,Midcllo NunMIJy<:oal tnSW.34soo.S2,'r. 17 S.,R, t W, Scalo: 1 illch-
5 Cellt 

bed of such thickness iu this position was fou nd south of t.his 
locality nor to the northwest for a distance of 9 miles. At an 

. opening in the SW. t sec. 12, T . 18 8., R. 2 W., a bed 
regarded as Midd le Nunnally is 1 foot 9 inches thick. (See 
fig. 9, section 4.) On the ri vcr bank in the NE. t of the same 

section the bed is much thicker. (See fig. 9, section 5.) Just 
nort.h of the margin of the quadrangle the bed is 6 feet thick 
and has 1 foot of bone near the middle. (See fig. 9, section 6.) 

The facts set forth above indicate that the Middle Nunnally 
is locally valuable. Possibly more thorough prospecting 
would show it to be of workable thickness and qual ity tln·ough
out still larger areas. 

Upper Nunnally coal bed.-The Upper Nunnally coal bed 
was seen in the SE. t sec. 18, T . 19 S., R 2 W., where it is 
2 feet thick and lies between beds of sandstone. Some indi
cations of a bed of workable thickness were also seen in sec. 
12, T. 18 S., R. 2 W ., and thence northward along the river 
to the north margin of the quadrangle. 

HARKNESS COAL BBJ) 

Tbe Harkness bed is not well known in the Bessemer quad
rangle. At the Harkness farm, on the Louisville & Nashville 
Railroad in the SW. t sec. 4, T . 20 S., R. 3 W ., which is said 
by Squire to be the type locality of the bed, there is a thin 
worthless coal, but there is some doubt whether it is the bed 
named Harkness in the northern pmt of the Cahaba field. 2 • 

Near the center of sec. 17, T. 20 S., R. 3 W., on the west limb 
of t.he Tacoa anticline, a thick bed of black shale and bony 
coal regarded as the Harkness is exposed in a cut of the 
Atlanta, B irmingham & Atlantic Railway. 

F rom the Harkness farm 110rthward to and beyond the 
Cahaba pumping station, i n the Vandiver quadrangle, practi
cally nothing is known of this bed. North of the pumping 
station, from the SW. t sec. 13, T. 18 S., R 1 E., to the nor th 
margin of the quadmngle the bed r uns about 4 feet thick a nd 
contains more or less bony coal. 

WADSWORTH COAL DED 

The Wadsworth bed is so named becaLLse it was mined long 
ago by Frank Wadsworth at Tacoa station. A mine tecently 
opened about a mile southwest of Falliston is also probably on 
this bed. Although not kno 1~n to the writer the Wadswo1th 
coal uncloLLbtedly crops out in the belt of. vertical rocks around 
the Tncoa anticl ine to the northeast of Tacoa and thence south
ward ou the west limb of the anticline to Sydenton, where it 
was ouce mined, and half a mile farther south to the old Star 
Cahaba No. 2 mine. It is uncertain whether the outcrop 
crosses tbe axis of the Belle E llen syncline near tbc old No. 2 
mine and turns back nor thward or continues southward and 
crosses the axis at some point in the Montevallo quudt~lngle. 
It lras been mapped doubtfully by broken lines, according to 
the second supposition. If this supposition is correct, howeve1·, 
the bed nnderlies but a very narrow strip along the synclinal 
axis. In the vicinity of Sydenton there are three abandoned 
mines, which are shown on the map. At the old Star Cahaba 
No. 2 mine, half a mile southwest of Sydenton, a section was 
measured. (See fig. 10, section 1.) · The composition of t.he 
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F IGURE 10.-Sootion& ot Wadsworth, Pmnp, n.nd Buck coal beds 
I, Wadawortl• coal at. Star CAb,.... 1nino No, 2, tou~h or Sydcl)tOD : 2, Wadsworth COAl, hnit a O'IU& 

oortb or Langston If'ord; 8, Wadsworth 0001 at pumping IllatiOn mine., l)irmlngbtn:n wat.er
workiJ; 4, WAd•worth 00(11 io SE. WSW. W: soc. 7, T. Ul S., R. 1 W.; G. Pump coal on creek at. 
switch a ltd 1\'at.e.r tarde ha.l! a mile south or TR<:oa; 6, Buek (Atldn~~o) oonJ "*' 1-"aliest.cm m.ln6, 
Scale: llucb- s t~t 

coal is shown in analysis 3770 in the table (p. 20). The bed 
in this vicinity is reported by Squire to average 3 feet 3 inches 
iu thickness. At Langston Ford, 1t miles nor thwest of 
Sydenton, the bed was measured. (See fig. 10, section 2.) 

Very little is knowu of the bed between Langston Ford and 
the vicinity of the pumping station in the Vandiver quad
rangle. A bed of which 18 inches is exposed near t.he center 
of sec. 11$, 1'. 19 S., R. 2 W ., is regarded as the Wadsworth. 
At the mine at the pumping station the bed, wh ich is tenta
tively identified as the W adsworth, is more than 6 feet thick. 
(See fig. 10, section 3.) The bed has been prospected farthet· 
north and shows from 4 to 6 feet of coal. At a pit in the 
SE. t SW. t sec. 7, T. 18 S., R 1 W ., it is made up as shown 
in section 4 of Figure 10. On the wagon toad just south of the 
norther n boundary of the quadrangle it has been opened, and 
a thickness of 6 to 8 feet is indicated. It is a valuable bed in 
this par t of the Cahaba field. 

BIG BO!\~K (COKB OVHN) COAL 

The Big Bone coal bed of the region south of these quad
rangles, which was supposed to be the Harkness by tJ1e writer 
in another report,26 has been t raced northward to a point near 
Tacoa, and it apparently connects with the Coke Oven bed of 

"Butts, Charles. The northern part of the Cahaba coal fiold : U. S. 
Geol. Survey Bull. 31G, pp. 76-115, 1007. 

16 Butt.s, Clull'lea, Tb6 southern part of tlte Cahaba eoal field, Ala.: 
U. S. Geol. Survey Bull. 431, pp. 8!H40, 1911. 
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&tuir<-. I ts extension north of Tacoa is not certainly knowu, 
but it appear'S to hl'eak up into a number of thin bed~, which 
may be the some us the gr·oup of tl1 in worth less beds designated 
by the geol o~ists of' tho Tennessee Coal, Iron & Railr·oad Co. 
the Big D irty coal, or ut least is included in that gr·oup. lts 
probable horizon i~ mapped with a broken line. It is not 
known to be of vnlue in the Bessemer quadrn ngle. 

f"U)Jl' COAL (.U.,ICR A.~D JO:O:KS BKD~) 

T he Pump coni bed was examined only at creek level just 
west of the wnter tank half a mile south of Tacon, wh<'rc the 
bed has the seer ion shown in section 5 of Figure 10. 

According to !:;quire, there is another bed only n small di~
wnce below this. T he two beds correspond to beds above the 
B ig Bone in the MontevuUo quadra ngle, called Alice and 
Jones by the pr·OSJ)('('tOl'l! of the Tennessee Coal, Iron & Rail
road Co., who traced tl1osc beds northward to the vicinity of 
the water· blllk nbo1·e mentioned. I n the Montevn llo qund
rnngle, at il loca lity 5 mile~~ south of the margin of the Hesse
mer quad ru n~lc, t hese llcds are about 40 feet ilpa rt and 2~ to 
3 feet thick with par'linj,"S. 

JJUCK (ATKJ~'S) COAL B.&D 

At the Falliston mine the Buck bed contains 2 feel .3 inches 
to 3 feet of de:1r coal. (See fi~. 10, section 6.) 'fhe ehemiC'Ill 
character of the t'Olll iij shown in rmalysis 37-1 1 (p. 20). The 
bed prob.•bly p<>rsists north of this locality and is probably one 
of a number of npp;1rcntly thi n beds which arc present in th~ 
Acton basin nnd which show in the road southe:~st of Bains 
Bridge. I n the J ,ittle (Jnhuba basin a bed exposed on Coal 
Brauch in the cen tr·o l pnrt of sec. 18, T . 18 S., R. J W. (sec 
fig. 11, section l ), seems to lie nt the horizon of the Buck, and 
this view is cor·r·obomted -by the existence of anoU1cr bed a 
shor t distance !I hove in the t·elati "e position of the Youngblood 
(Black shale) hed. (See fig. 11, section 1.) 

At points ono-fourth of a mi le distant on either side of the 
locality in se.:. 18, '1'. 18 S., R 1 W., the bed, though it differs 
somewhat from its <'Omposition in that locality, still hos a d('l)r 
bench of 'li inches on tbc south side and 26 inchl'l! on the 
north side. 

YOU1'00UI.00l) (lH .. ACK ~UA.L.H, COKK) COAJ. nKn 

The Youngblood ~ccms to be a valunble bed along t h~ 

whole length of its outcr·op. In a cut on the Louisville & 
Nashville J{aih·oad half a mile north of Mossbo•·o, wh icl1 i~ 
just beyoud tho south n•a•·gio of the Bessemer quadrangl<', tho 
bed is 3 feet 2 inches thick, appnreully all clea r cool. Jn the 
vicinity of Fall iston 2 feet 8 inches to 5 feet of coal is r·eportcd. 
A quarter of a mile south of Buck Creek the bed is I feel 3 
inches tl1i<·k. (See flg. 11, section 2.) 

~orth of I~uck Cn::ck the bed is believed to make u large 
zigzag outcrop around the axes of the Tacoa anticline and 
Belle Ellen syncline, where the rocks are vertical, the outcrop 
crossing the syncline in the vicinity of Sydenton and extend
ing thence northwnrd along the west limb of the syncline to 
the Helena fiwlt allout on the east marp;in of the BeAA~mer· 

quadrangle. At n pr·ospect on Bailey Brook in the westcm 
part of see. J tl, 'l'. I() S ., R. 2 W ., a bed identified as the 
Y oungblood is 3 Jcct 1 inches thick. (See fig. J l , section :~ .) 
In the Litt le Cahaba bnsiu a bed close above tl,1e 13uck be(.] 
nea r the center of sec. 18, T. 18 S., R. 1 W., r·egarded ns 1 he 
Youngblood, is 21 inches thick. 

CLARK (L1TTLK PI~BCRG!, liOYr.K '!) COAl. 

The Clark coal bed, well known in the ) Iontemllo quad
rangle, has bc<'n traced northwarcl to a point where it srems to 
full into the po•ition of the Little Pittsburg on .Buck Creek. 
Just south of the lk..semer quadrangle the bed is I 13 inches 
thick. At Ca<llmont it is reported to averoge 4 feet thick 
in Coalmont No~. l and 2 mines. E lsewhere in the qund
rangle the bed is of doubtful va lue, bu t a bed that mny be 
so identified shows a good thickness at some places in the 
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Ftoont.: 11 .-SN-Uon~ or Buek. Youngblood, Clark. and Thomp~on (UJ)I)er) 

coal bed1s: 
I, Bw:t (Atk-inl)t e<IAI on Coal B+"d 01'1loob, 8E. J4 N1Y. Jo:i NE. J4 !lee. J~ T . 11, $ , lt. J W ; I. 

Youngbl(l(lll (Diac•k lliLRltt) o-.al oc~o~tourth ml~ toutb ot "Suet C!'fflt aot1 about. b11lf A 1nlle 
~lltotBeJ~na: 8, Youna:bloo..l ( Hladr: ahaJe)coal on BaUeyBrook, W,KIII'<.•. IP, T 108,R. 
2 \V,: 1, ClArk (l.lttll'l ltftt•llurgt) eot~ l on llu('k ~k about. t•:.lf 11. rnll(\ •f'lit nt llfk•u~: G, 
Tbo!ftJ"I'IOn ecal '" Ooahn••l'll ml•-u: G, 11-0mJ.Ob COCll tw~tblrdl ot '' mll(l llo')Utll<'IUtot llAint 
Bridge. Scale: IIMb•-Gf\.~t 

Acton and Little Cuhaba basins. A n effor t wns mudo to 
mine this bed (Litt le Pittsburg) on Buck Cmek half a mile 
west of H elena, the type locali ty of the Little P ittahul'l(. A 
measurement waR made on the weathered outcrop. (Sec fog. 
11, section 4.) 

BeuewV"-\ aDdl••r 
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I n the Acton basin, on the ra<rd three-quarters of a mi le 
southeast of l3ains Br·idge, o bed of clcur coal 2 feet thick may 
be the C lark (Little l 'ittsburg ?). 

On the west side of the Li ttle Cahaba bnsiu in Coal Bed 
Br·anch, in the northwest COI'IIcr of scr. 19, 'f. 18 8 ., H. 1 ,V,, 
the bee! shows 3 feel!) i nd1 ~s of con i, but 6 feet is reported, Hn d 
at a place near by 5 feet is mporlecl. 

O n the east side of the busin, in the SW . f ~"W. t sec. 9, 
T. 18 S., R. 1 W., the h('(l, if it is the same as that just 
described, is broken into four or fh·e bencl1es 2 to 4 inches 
thick separoted by 2 to 8 inches of clay, and its worth less 
chara.cter at this place is <'l·ident. 

CUlOUSO:C COAL 

The Gholson bed, wh ich i8 of good thickness severn I miles 
south of the B~emcr quudm nglc, hus been traced to a point 
about 1 mile north of Coulmont but is not known fi1rther· 
nortl1 . It may be the sumo us the Qu~trry or Smith Shop bed 
of Squire on the Louisvi lle & Nnslll·ille Railroad a short dis
tance west of Helena. ;\ t Uoalmont No. 1 mine, however, it 
is reported to average I fr<'l in thickness. 

1'JIO)d1"1"0N ( I.OWKR) COAL DBD 

The Thompson (lowrr) c·oal !)('(I in tbe Bessemer quaclrongle 
is just beneath the :;tnl,·~n t'On~lomerote (see p. 14), whercne 
the Thompson be<l of the :\lontevallo quadrangle is said by the 
geologists of the Tenru.,.set' Coni, Iron & Railroad Co. to over
lie the Str.l\'en conglom~n1te. To meet this situation the 
names Thompson (upp<'r) and Thompson (lower) hu1·e been 
adopted . The Thomp>!On (upp<>r) bed does not extend into 
the Bessemer qund l'angle, 11L least us u minable bed. T ho 
Thompson (lower) bed uppcu•'S to be mina ble only in the 
E ureka basin synd ino in tJ1e Bessemer quadrangle. (See 
economic-geology n"lJI.) O n II<'COrmt of the fact that the bed 
is close below 1hc Stm1•en <·onglomcmte, it is also ca lled tlw 
Con)!:lomerate coa l hed. The h('(l is minetl at Coalmont, where 
its condition is as shown in ij('(!lion 5 of Figure 11. T he com
position of tJ1c <'Olll here i~ ~i1·en in analysis 3i45 (p. 20 ). 
At the north end of the J~ureka basin the bed is said to be 5 
feet thick . Tn the llel~nu busin the bed is report('(! to be 
irregular in thickne,.; on UC<'Ount of the conglomerate roof, by 
which the coal is liable to he <lisplnc('(l at any point. I n the 
Acton basin the hetl i~ l'ariublc. At Acton Ko. 2 mine it is 
fu ll of clay pm·tin~s nn<l pr·u('ti('n lly worthless (see flg. 11, sec
tion G), but. at Acton No. I m in~, I mile northwcsL of A<·lon 
No. 2, it is in beller <·ondition . (Sec fig. 12, section 1.) It wus 
not seen in the Litt le Cuh:1bu basin. 

IIKI,RNA (~ IAI, JJJU) 

T he Helena b('(] is the uppermost minable coal in the 
Bessemer quadmngle. J I wns mined years ago half a mile 
south of Roebuck, wh<·re S-quire reports tJ1e coal to be 4 fc.:t 
thick and to have '1 to :~ inch~ of bony coal near the middle. 
I t is reponed to be :; f<'Ct thick ut the uortl1ern extremity of its 
outcrop in the Eurekn basin nnd to n"erage 4 feet 6 inches in 
thickness at Coalmont No. :3 mine, ut the south ('(lge of the 
Bessemer qund r'llngle. lt Jli'OU!lbly i8 a. minable bed thr·ough
out the area undcrl:lin hy it in this busio . 
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FIOutu: J2.-SectlonM of '11hOII1P~'~OO nnd Helena eoal bec.I!J 
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I, TbOmJ)t()n eoal, 1il"4 mill .. f'<'llt of ll.illu" lli'I•JIC(I : t, Ul!'l~nn COR) In NE. )4 ~Jt~C. JO, T , flO 8 ., R S 
W.: &. Ul'!I(Hlt\ eoalln SW. l'ftN' 10, '1'. \).)H., R l~ W ; 4, Utl1•n" ~1 l}i mth .. el\11t Of Jl•\h1c 
» ••ldge: G.. HelenA ('Ofllln A••tnn mtM Nil. :J, mAin N'lli".Y; 0, ll(!lf'Cl\ coal Lb Acton mine No. t, 
100 ft.-et do-..·n ulllin •lopt. Rc•ftl ll ; 1 ltwl•· I) tCt-t. 

Squire report~ thnt th~ ])('(I is only G inches thick at the south 
end of the Helena ba,in. IJut nc:rr the nor th end its thickness 
and character make it a ,·nluahl<• b<'d, although its area is snwll. 
(See fig. 12, sections '1 nn<l :1, which are taken from Squire.) Jn 
the :\'W. l sec. '1, T. :!0 !-'., H. 3 W., the bed is 8 feet 5 inches 
thick and has a 6-indt Jllrrting of •hole 2 feet above the bottom. 

I n the Acton basin the bed is al>10 in good condition and 
was mined at Acton :\'o. 1 mine. lt varies consiclerobly, 
howc,·cr, as shown by •<'<·lions 4, 6, and 6, i n Figure 12. 
Analysis 3771 (p. 20) ijhows the composition of the coa l ot 
Acton No. 2 mine, 1 mile southwest of Acton No. 1. I n the 
Little Cahaba b11si n the I I elena iij a thick lled but underlies 
only a small a r·en along t lw nxia of the V-sbaped syncline. 

'KfUIIO (1) \'OA 1. 

A thi n coal in tho Eureka basin abo"e the H elena is 
probably tJ1e Y eshi<·, whid1 iij not known to be minable in the 
Bessemer quadrongle. 

The writer has no detailed knowl('(lgc of the coals of the 
Uoo~>a field in these qmuh'8ngles, and in fi1ct no such informa
tio n is obta inable, for no ade<Jmltc I>r·ospceling on them has 
b<'Cn done. A few test. pits hnvc h~en sunk on a number of 
steeply di pping beds, but the pi ls wer-e in such a condition 
that no satisfactor·y exami nation could be made. 

Cunninglwn~ coal bed.-On the Cunni ngham estate, in the 
2\W. t sec. 10, T . 20 S., R. 2 W., a lx><l of coal about 7 feet 
in thickness has been opene<l. The bed dips eastward. In the 
writer's opinion it lies in a nnrrow syncline overtu rned on the 
southeast, as shown in structure s<'Ction D-D' of the Vandiver 
quadrangle. Indications of the bed, although the layers are thin, 
were observed in a rail rood cut at Tnfton. I n the absence of 
po~itive proof to the contmry, it S<'<'lllS best to assume that in 
this loca lity there is but n smnll nrea of <'Oal as thick as that at 
the Uunn ingham opening. The str1r tigmpLic position of this 
bed is close nbove the Shodcs aantlstone, as shown in the 
co lumna r· section for the Coosa li<'ld nnd in F igure 5. 

Coal associated with n st111tum of bla<·k shale is reported by 
A . .M. nibson on :Muddy P r·ong of Yellow leaf Creek in sees. 
:N and 35, T. 18 S., R 1 E ., aucl sec. 4, T. 19 8 ., R . 1 E . 
This locality was not visited by the writer, who, however, saw 
the black shale at other plac('H. .\ coal bed 18 inches thick 
is nltiO reported by Gibson in tltc ~E. f sec. 15, T. 20 S., 
H. 2 W., where the coal is said to be ubout ,j() feet above the 
Shades sandstone. It is thus in the eame position stratigraph
i<"<tlly us the Cunningham bt'<l and that of the Campbell bed of 
the Cubaba field as describ('(l in the Birmingham fol io. 

Glow coal bed.- There arc indications of tJ1e Clow bed close 
ubo,•e the P ine sandstone from Yellow leaf Norrows to a point 
C!lst of Little Narrows, but nothing fu•·tllCI' is known of it. 

Nivn;s coal bed.-The Nivena <·on I h~d, about 200 feet above 
l ite (Jiow, hus been uncovered in gl'llding oper>rtions on the 
A tlu nlu, B irmingham & Atlantic Hail roud j ust east of Yellow
leu I' ~arrows. At this place the h('(l is 6 feet thick aocl dips 
sl<'Cply to the cnet, but the <'Onl i~ so thoroughly weathered 
that it i~ irupossible to m:certain the chnnrcter of the bed. I t is 
unknown elsewhere, but a pit in sec. 32, T. 20 S., R. 2 W., 
may be on the same bed, and it is mnppt.>d as possibly extend
ing ~outhward to that point. 

HQ11Jard coal bed.-The H oward coni bed, which is appar
l'ntly about 400 feet above the J>inc ~;n ndstone member and 
ther·cforc about 200 feet a hove the Nivt'ns coni, is reported to 
he 2 feet 8 inches to 2 feet l 0 inciteR th ick at the H oward farm, 
in theSE. t sec. 3, T. 19 S., R 1 W., hut it is not known as a 
wo rkable b('(l elsewhere. TL Jll'Ohuhly lies in a nearly fla t atti
tude i n the bottom of the Dunnuvnnt syncl ine and th us in a 
structtmllly favorable condition for mining. The H oward is 
t'Ot'l'l'lnted with the Gould coul of th<• Ctrhabtl coal field. 

Wolf Ridge coal bed.- The Wolf Hid~e coal bed, which is 
known only by report, is probnbly thin and may be dismissed 
without further comment. It is ubout (jQO feet abo,·e the 
I I own rd bed. 

Straiglll Ridge coal bed.-The Stn1ight Hidge coal bed, 800 feet 
n!Jo,·c the Wolf Ridge h('(l, is rcported to reucb a thickness of 2 
1\.>ct but could not be obser1•cd nt the time of the writer's sur vey. 

J![artil< coal bed.-The Marti n coal bed, whiclr lies 750 feet 
above the Stt'8ight Ridge bed, is eaid to J, ave great thickness. 
A t some places it is undoubted ly thick, but so fitr as the writer 
could observe it differ'S ~rcntly in tlr il•kncss from poin t to point. 
A~ o thi n bed is known not fiu· rrhov~ it and as the bed dips 
81l>eply it may not be corred ly identified at. all points on its 
~upposed outcrop. Half a mile south of Calvary Church, in 
the highway just north of the bridge :ll'I'OSS Yellow Creek, the 
hetl if correctly identified is only n few inches thick. F arther 
w;.,:t, in the S. t sec. 24, T. :?0 S., R. 2 W., the bed is about 2 
lt'(>l thick aud apparently is nil dear coal. On the Minor 
funn, in the SE. t sec. 14, T. 20 S., H. 2 W., the bed is 3t to 
6 feet thick but was so badly slumped when it was examinee! 
that reliable detailed measm·cmcnts could uot be made. I n the 
•ou thwest comer of sec. 7, T. 20 S., H. t W., an entry had 
been driven 20 to 30 feel on n 2-inch to 12-ioch bed thnt 
appctll'ij to lie at the horizon of' the Mor·li n coa l. H alf a mile 
northwest of Coalville, on the Martin fa rm, the type loca lity, 
th<' bed has been exU>nsi,·ely pr·Ol!pt•l'lcd and is reported to be 
I:! fl'CI thick. The openings, howcvt•r, were in such condition 
thnl the bed could not be examin<'<l, and oo de6uite statements 
~on~erninp; tl1e thickness and chnni<·II•J' of I he be<l are warronted. 
C:iJ.,on, H who examined the ht .. l when the opening was made, 
suys tJmt the bed consiBts of !mlid t'Otll 12 feet 10 inches thick. 
At Chelsea an old opening was pointed out in which the coal 
is report('(! to be 2 feet thick. The bed .hus been prospected 
extensively in the uorthet~st corner of!;()(', :!6, T. 19 S., R. 1 W . 
At one place an opening luul bwn driven in a considerable 
d i~tunce and the bed is 1 :t to L·l trct thick, but detailed sec
tions wer·e not obt>ri nuble. At another pit a few yards west of 
that openi ng the coal is 8 feet t.lr ick. The great thick ness at 
the li l'l!t opening appears to be due to a Hqueeze that has 
resulted fr·om the bending of the r'O~ks nround lhe axis of tbe 

••Gibson, A. ll., Report upon the Coo-.r• conl field wjth ~tions, p. 126. 
Alat.umH\ Oeot Survey. 159-l. 



Yellow Branch .anticl ine, which probably lies near th is place. 
(See map.) I n a long outcrop on the 'Wilder f,mn, i11 t.J.e 
SK :t sec. 24, T. 19 S., R 1 W. , according to Gibson, 2 ' this 
bed is -1 to 6 feet thick. 

)IINlXG CONOI1'ION S 

The coal beds of the Cahaba 11ncl Coosa fields are genen1lly 
incl ined at angles exceeding 20°. In some places the beds are 
ver tical ot· nearly so ; in others they have a low dip or lie 
practically flat. T he lay of the beds at any place can be 
determined by sections and cl ip symbols on the maps. Tn 
general the rocks that overlie and underlie the coal beds are 
stahle a nd give no unusual trouble in min ing ; at le~•st the 
wr1ter has hea rd ve•·y few complaints in •·egard to these con
ditions. X either is there nn y unusual tt·ouble from water or 
gas. The construction of railroads to the mines presents no 
great difficulties. At present abundant timber and wate1· is 
obtainable in immediate proximity to the mines. 

T he chemica l composition of the coal is shown by the sub
}\>ined table of a11 al yses by the United States Bure~1u of i\J ines. 

.Atwlyses of coal from the Warrior a11cl Cahaba coalfields itt. the 
JJes~·t~mer· Vandi"De?' distri<;t, A..la. 
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1.1\03 . 
2.(12 

2.21 ....... ·····~-~-
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ar>79. Dolontih• No.2 mine. Prntt bC:!d, 77-ioch cut. 
35::10. Dolomite 'So. 2 mine. P rate bed, (i$.jncb cut. 

1.51 8.00 H,SOO 

1.57 6.&: 11,900 
l.C3 5.N 15,500 

13,w.!O 
15,110 

12,'i10 

1 :~.~ 

u.~ 

4202. DoiOUlite So. 2 min~. room SO o il' 'vest entry 31. J'>ra.tt bed. 48!-
iuch out. 

4.293. Dolomite 1\o. 2 mine, cast entry 20. P ratt bed. 
4388. Dolomite No. 2 mi ue, run ot mino 1. t>ro.tt bed. 
43V3. Dolomite- ~o. 2 mine, run ot mino 2. Prt~tl bed. 

(!) Dolomite Xo. 3 mine or \Voodwnrd Iron Co. Prt\tt bed. 
3771. Accon No.2 mine, in .Acton bnslo, G ruilc.s nortbcnat or Hdcno.. 

Helena bed, GS·hH:h cut. 
80488. HCH.:bu<:k No. 3 ulino of Eu1·eka. Coal Co., at H('lcnn.. Helena bed. 
37·n. Coahuont mi ne. 'l'hompson bctl, 58-inch cut. 
37G9. PI"():-.J)e<:t in Acton l>t\·!:!ill, 4-1- ulil~h; north oa.stof Het~na.. 'l'hofup.son 

bed, 15-hl(·h C\Jt on lower bench ncar w outh or slope. 
60488. Roebuck No.4 mh1e of l~ureka Cool Co., at Helena. 'l'hompgon 

bed. 
80.JS2. Coa1wont ~o. 4 uli1acot Brookside-Pratt Mining Co.,nt CoaJ1nont. 

'l'h?UI})!>Oll bed. 
804.27. Coalmont No. 2 min~ of Brookside-Pratt Mining Co .. t't Coni

wont. t)hu-k bed. 
3744. F~lllh:lton IOino, hair~ mile east or Falliaton. nnck bed. 29-iu<:h 

c ut. 
3770. Star Cuhab~ Ko. 2 mine, J ut ile we13t of 'fneoa. Weathered 3-root 

cut on \Vad~;worth bt!d nt cntran<:c to mine. 
S0300, 80094. Cahaba mi ne or Birwingham Waterworlu~ Co. Wndljworth 

bed. 
8646. Star Cahaba No. 1 (Elvirn) mine, 1 mile wea,t or S ydenton. GouJd 

bed at 4.root entry. -----
u Op. cit., 1.2$. 
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The samples of coal were obtained by channeling the bed 
from top to hollom :HHl r~jecting the impuri ties that arc 
rejected in mining. About 50 pounds of coal was thus cut 
f•·om a fresh working face and reduced by pulverizing and 
quartering to a sample containing 1 quart. This sample was 
sealed in a galvanized-iron can, in w)Jicll it was transmitted 
to the chemical laboratory. By these means 1\nalyses were 
obtained that probably nearly represent the actual composition 
of the coal ns it is mined. A number of other analyses arc 
publ ished in Squi re's report on the Cahaba field. 

Iu the table the analyses are gi,·en in three forms, marked 
A, B, and C. Analysis A represents the sample as it comes 
f1·om the mine. T his fo r111 is th<' one best sui ted for a com
parison of one coal with >mother. Analysis B represents tl1e 
sample after it has been dried at a tempe•-atlll'e a little abo,•e 
the normo l un til its weight becomes constant. Analysis B 
thus represents the theoretical condition of the coal after all the 
moistme has been el iminated. Analysis C represents the coal 
after all moisture and ash have been theoretically removed. 
T his form is supposed to represent the true coal substance, free 
from the most sign ificant impurities. Analyses B and Care 
obtained from nnalysis A merely by rec~llculntion . They 
should not be used in determini ng the value of the coal for 
practical purposes, for they represent theoretical sub~tan ces 
that do not exist. 

Tn the analytical wo1·k it is not possible to determine the 
proximate constituents of coal o•· lignite with the same degree 
of accu•·acy ~ls the u I ti male cons I i tuents. Therefore, in the 
proximate analyses the moisture, volati le m•ltter, fixed carbon, 
and ash are given to one decimal place only, whereas in the 
ulti mate analyses the ash, sulphur, hydrogen, carbon, nitrogen, 
and oxygen a regiven to two decimal places. The determination 
of the calori fic value to individual un its is not reliab le, :1nd 
hence the Bl'i tish the•·malunits are given to the nearest tens. 

According to these analyses, the P~>lU coni of the \VmTior 
field in the Bessemer quadrangle averages 3.2 per cent mois
ture, 26.6 per cent volatile matter, 65.2 per cent fixed carbon, 
5.0 per cent ash, and 0.74 per cent sulphur. The coals of the 
Cahaba field average 2.8 per cent moisture, :)2.:) pc•· cent 
volatile 111>1tter, 57 ))CI' cent fixed carbon, 7.n per cent ash, and 
0.92 per cent sulphur. 

As samples of the Coosa coals suitabl~ for analyses could not 
be 1<1ken, defini te knowledge of their chemical composition is 
lack ing. P robably they do not diff'e •· matcrinlly from the coals 
of the Cahaba basin. In both the Wanior and Cahaba fields 
the amount of impurities-clay and shale partings and sul
phlll'--in some beds makes washing necessary before coking. 

l .RON Olll·: 

GEOLOGIC AND GBOGRAPITIC RRJJA.'ri OXS 

T he hematite iron ore of the Birmingham dish·ict occtn'S in 
the Heel Mountain formation. This formation carries ore beds 
where,·e•· it is present, but only on Red Mounta in north of 
Sparks Gap and eastward beneath Shades V:1lley and the 
Cahaba coal foeld to an unknown limit is there an ore bed of 
suilicicot thickness and persistence and of good euougb quality 
to be wo•·kcd with profit at prP.sent. Oublide of the area j ust 
outlined the beds of ore are in general comparatively thin, and 
e'•en where thick they carry only a small p•·oportion of good 
or indifferent ore in stl·eaks separated by feri'Uginous shale or 
sandstone. 

ORR BKD S ON RKD MOUNTAIN 

Big semn.--T he Big seam only is of present vnlue in the 
Besseme•· nnd Birmingham quadrangles. Its geologic relations 
have heen •et forth under the belding "Stratigraphy" (p. 8). 
In the Bessemer quadrangle it extends as a minable bed on its 
outcro p '1long the crest of Red Moun tain f•·om Sparks Gap to 
the north boun da ry of the quadrangle. From its outcrop it 
dips eastward beneath Shades Valley and the Cahaba coal field 
and probably extends to the Helena fault north of the Acton 
basin and thence north to the north boundary of the Vandiver 
quadrangle. Along the west base of Shades ]\fountain it is 
1,900 to :2,000 feet deep, and beneath the deepest part of. the 
Cah aba trough in the Acton basin it is not less tJ1an 7,000 feet. 
and probably is 8,000 feet deep. On its outcrop along Red 
Moun tain and throughout the areas explored in deep min ing 
the Big se~1m is lG to 20 feet or more thick and is separated 
into two benches as a gene111l ru le by a parting near the mid
dle. T he upper bench, 7 to 12 feet thick, is a fa irly uniform 
and homogeneous bed of ore which is so far superior in qual ity 
and quantity to the ore of other areas Ol' beds that neal'ly all 
the active red-ore mines of the Birmingham district arc concen
trated upon it within the Bessemer quadrangle. The thicknesa 
of the upper bench decreases to 4! feet at Sparks Gap, where 
the bench is also broken by thin partings, showing plain ly a 
deterioration southwestwnrd, and it probably becomes worthies.~ 
not fo1r southwest of Rparks Gap. The lower bench is broken 
by partings of shale and sandstone. In some places it has no 
good ore; iu othe1'S it bas a layer of possibly minable grade 
2t to 4! feet. thick, as at the Woodward and Sloss mines, ellS! 

of Bessemer. 

Tda seam.--The Ida seam consists of 2 to 6 feet of rather 
siliceous ore associated wit.h 14 to 16 feet of ferruginous sand
stone. It has been recognized at many of the worki ngs from 
Bald Eagle Gap, in the Birmingham quadrangle, to a point 
south of Clear Branch Gap. T he seam is in geneml f•·om 3 to 
5 feet thick where worked, and soft ore only has been obtained 
from it in surface workings. Such ore carries :35 to 44 per 
cent of metall ic iron, and 32 to 42 per cent of silica. The Ida 
seam o~'CIII'S 20 to 50 feet above the top of tbe Big seam. 

Hickory Nut sea11t.--The Hickory N ut seam, which is not 
an i•·on ore, comprises 3 to 5 feet of ferruginous sanclstone, 
clum1cterized by a gn!at abunda nce of Pcntamerw; oblongll.l!, 
tJ1e intcwol casts of which resemble the pa rtly open bull of a 
hickory nut. I t lies about 12 to 20 feet above the Ida seam. 

Irondale seam,.--A s shown under the heading "Stratig•·aphy" 
(p. 8) the hondale scam is not of economic value in the 
Bessemer quadrangle. 

CUAUACTBR OF TUK ORBS 

The iron ores of the Red Mounta in formation are re<l hema
tite, and as much of this ore is fossil iferous it is ca lled fossil 
ore. Some of it is also "oolitic." The mass of the ore is 
amorphous red hematite mixed wi th calcium carbonate, silica, 
~\lumina, magnesium carbonate, and other minerals in minor 
quantities. The ore with its associated minenlls occm'S in beds 
analogous to strata of saodstone, shale, and limestone and is 
interbedded with such rocks. 

.\s the o•·es of tJ1is region have heen fully described else
where it seems unnecessary to go more into detail conccwing 
the less valuable deposits. n The follow ing description is 
therefore conllned to the areas that car1·y ore at present 
workable. 

The fossil ore consists of agg•·egates of fossil skeletal forms 
such as bryozoans, crinoids, corals, and brachiopods. These 
forms, consisting of broken and waterworn fragments, wh ich 
were origina ll y composed of calcium carbonate, were gathered 
by the action of waves and currents in to beds and subsequently 
C<'mented together by calcium carbonate and iron oxide, the 
organic Clllcium cm·bonate of the fossils being at the same 
time replaced by iron oxide. ) fore or less clay, fine sand, and 
small quartz pebbles were likewise included in the beds during 
their formation. 

The oo litic ore consists of aggregates of flat grains with 
rounded edges, somewhat of the size and shape of flaxseeds. 
These gmins generally lie with their flatter sides pUI'allel to 
the bedding planes of the rock, and tho mass is cemented by 
ferric oxide and more or less calcium c.1rbonate. The flat 
grai ns have a nucleus of quartz, genera lly very minute, 
about which successive layers of iron oxide and in many 
g•-ai us very thin layers of sil ic.'l and aluminous material have 
been deposited. One of the two varieties of ore gcne1>1lly pre
dominates in a bed, but in some localities the fossil and 
oolitic materials are mixed in ne~1rly equal propo1tions. The 
fossil ore where unweathered, as compared with the oolitic ore 
in the same condition, is ar t to be the more calcareous, whereas 
the oolitic ore may cany higher proportions of silica and 
alumina. 

Where the material is accessible to surface water the calcium 
carbona te is dissolved out of the beds, thereby increasing the 
proportional content of iron oxide, silica, and other constit
uents. Such altered ore is populady termed "soft ore"; it is 
usually porOIL~ and friable as compared with the unaltered 
material, which is termed "hard ore." The "soft ore" is 
prllcticall y exhausted. 

Oltemical contposi~ion.-Condi tions of blast-furnace practice 
determine the grade of ma terial that may be regarded as an 
ore. For example, a lower percen1<1ge of meta ll ic iron and a 
higher percentage of impurit ies may be allowed in a limy ore 
than in one tbat contains but little lime. W here brown iron 
ore is available a red ore high in calcium carbonate can be used 
as a flux, although it runs so low in iron and so high in lime 
that it could not be used by itself. In geue~-al, the hard and 
semibard orcs used in the Birmingham district range in major 
constituents as follows : Metallic iron, 32 to 45 per cent; ca l
cium ca rbonate, 5 to 20 per ccut; silica, 2 to 25 per cent; 
alumina, 2 to 5 per ceot; magnesia, 1 to :3 per cent ; phos
phorus, 0.25 to 1.5 per cent; sulphur, a trace to 0.5 per cent; 
mang-anese (loca lly), 0.25 per cent ; and water, 0.5 to 3 per 
cent. The ore is therefore of tJlc nou-J.lc.'ISemer ki nd. In the 
soft ore the lime generally runs less than 1 per cen t, so that 
the percentages of the other constituents are proportionately 
highe1·. 

The analyses in the table on page 21 show a typical bard ore 
(No. 1), a typical soft ore (No. 4), and intermediate or semi hard 
gn1des (Nos. 2 and 3). These analyses represent samples of ore 
from a single slope on the same horizon of the Big seam in Red 
~founta in, near Bi•·mingham, at distances respeetiYely of 540, 
480, 420, and 240 feet f•·om the mouth of the slope. Beyond 
the point at which the material represente<l by analysis No. 1 

1 0 Bul"("hord. 1::. 1<'., a.nd Butt~. Chnrleij, !roo ore~>, ru6li;, tmd fluxes or 
tho Birmingham district. Ala .• with chapter on the ol'igio of the Oret; by 
E. C. Eck0l: U. S. Geol. Survey Bull. 400, 204 pp. , 17 pis., lOlO. 



occurs thr~ is no great chnn~~ in the cbaratter of the ore, for 
as min('(l at pre;eot the •enm l~lrries nn lii'Cnli(C of 3•3 per cem 
of metallit· iron in this particulur mine. 

Jhwlyltll of 'iron o1·es from lht lllfl Jtfluta. (of CUnton age), tliowiuu grad a 
ti<m/HJtfl lmnt to soft or11 

Ll • • ' 
Iron, mt•tallft• (Ft•) s•. oo I -15.70 ;;o.H st. :o 
SiliCA (>!10,) 7,14 12.76 lt. 10 13.70 

Alumina (t\110 1 ) 3.~1 ~. ':'·1 6.00 ~.116 

J .. iulO (CI\0) 19.20 8.70 ~.I).') .50 

}(n.ngllllC~O (Mn) .23 . 10 . 21 . 23 

Sulph\lr (8) . 08 .ott .07 .OS 
Phosphoru~t (J>) .:JO .40 .46 . 10 

S~cijic grm·ity.-The Ht~l .\fountain o~ e:d1ibit,; a rather 
wide variation in specific gntvity, whi<:>h is due to variations in 
compOilition and structure. t•;xperimcuts with l-inch cubes 
and lu mps of ore show thut the spe<:'ilic gravity of certain 
sou them Allpalachian so-ca lled Clinton orcM 111n~es from 2.93 
to :).5(i. These figures cOIT!"<IpOnd rou~hly to wci~hts of 183 
to 2:?;j pound~ per cubic foot uud to volom('ll of 12.25 to 10 
cubic flovt tK'r long ton. 

.UESRYICU.TlOX 011' LOW·GIU.DK OHK 

T ho ore in the lowet· bench of the B ig scam, which is uot 
mined, <·Onlni ns about the BHllle pct-ceotage of mctullic i ron as 
that in the upper bench, hut owing to the lnrgcr pe1-centage of 
silica and nlomina and the 8mnller percentage of tnlcium l11r
bouate it t~ttl not be profibtbly smelted at the prl'Cnt prit-es of 
iron. However, this ore l1tn be treated so 118 to eliminate 
much of' the insoluble matter and to increase the propo1tion of 
meb1ll ic i1·on iu the 1·esid uo. S uch tre!tlmcnt is techn ica ll y 
called hcncr.c iation. ln tlw futu re, 11s the deposits of highcl·
grade ore hl'<'Ome exhaust('(l nnd the price of iron increase;,, 
these lower-grade ores, of whith there is an enormous quantity 
in the Birmingham district, <"1111 probably be utili1~. )Iuch 
of thi• 01-c mny be permnneutly lost, hO\\"t•l'er, through the 
settling of the roof of dw p1"l'l'("nt mines in the upper bench of 
the Big scam, which will mnkc mining the towN· bench impos
sible 01· so costly as to be prohibiti,·e. 

lU~J \0 CO~ niTJOXS 

The on• ~I and indosing rocks dip southt•astward under 
Sh,<d('ll \'alley at aogleM of to• to so•. T.Ol·:tlly the dip ig 
grente1· thun 30•, but on•1· 1110~t of the aren of the ilig setull it 
is less tha n 20•. Iu a few mines, as Spaulding, Woodward, 
and Potter No. 1, fau lts hnl'e been encoun((>1·Nl nmging in 
displacement f1"0m 14 to 300 li'<'l though the mnximum amount 
is unllSUJII. 

In 11 number of the mint.,. the roosidcrablc irrcJ:nlurities of 
dip produce structural rollH. l~xposures in Shndl'll \"alley also 
disclose lo<·al inegula•·itie;,, Huth ns 1•ertical or overturned beds. 
Sligl•t fi•ults, such as t hose in the mines, :ne known, aud prob
ably there :u·e others. Thcri' is a f>mlt just E"St of Graces Gap 
and another on the e<st side of the aren of Fort J'uyue chert in 
the 1·icinity of .\!organ. 

The beds inclosing tht• Ort' make a strong roof and floor to 
the mi nes, nncl this fe:nure, t•ombiuNI with the thickness of the 
ore >111cl t.hP generally medium dip, are fav0111b le to mining. 
The wnter supply is adequate unci near al hnnd. T he mines 
a~ ensily attessible by 11tilt"Otld, und tr-ansporhttion is cheaply 
provided. 

The pillnr nod st.~ll method of mining is followed. Most of 
the mines consist of slopt-s driven at right angle. to the strike 
with side headings driven to right and left on tho lcvl'i. 

Twenty-~ix slope mines are now open1ting in the part of 
Hed ::lfounhtin between Rparks Gap and Birmin~-:ham. The 
deepest ~lope in 190!! was :?,:ml feet long und io probably 
5,000 itoet or longer by this time (1926). l'robahly four-fifths 
of dlC H('(l l\Iountain ore mine<l in the Birmingham district, 
amounting to 6,312,207 tons i n 192;:;; • comes f1·om these 
mines. Detuilcd information on the mines and their products 
is given <'lscwhcrc.so 

J.Ut:D<TONJ; A~ n DOLOliJT>: 

The Chiekamauga and Ncwnla limestones 11nd the Ketonn 
dolomite nflord the best ro<·k for lime, fl ux, ccmcut, 11nd other 
uses. The Counsa ugn limestone should a flonl I"O<·k ~uitahle fo1· 
some uses. 

Ghicktmuwga limeslollc.-'l'hc Chickamnugn limestone cropR 
out in a narrow strip at tlw '""'t foot of HNI l\lounutin , onder 
which it diP<~ at angles of 10 to 20°. i\fu('h rock isat'Ccssibl<', 
however, f1·ee from co,·er of higher formation~. Presumably it 
does not differ here matc1·ially from the rock at Gate City, in 
the B irm ingha m quatlmnglo. Analyses o f samples from nn 
old quany half a mile nor·th of C:ate City show a composition 

'" Figu~ turuh<.hod by Bure<tU of Min~ .... U. S. Dtopt Commerce. 
n Burt-baN. E. l'., and Butt.. Charlcl'l, Iron 01"(' .. , fnt·l•. aud flu.Xe!i! of 

the Birmln.chftH\ di.strict, AIR., "ith dtapten: on tht" uri~o:in ot the ore ... by 
E. C. Eek••l U. S. Geot Sur,•!.\)' HulL (01), 2Ql pp., 17 pl.-., 1~10. ~ al.o 
chapters on Iron ore in unnunl \oluuH.·tt of Mineral Roeoun.·t•l. 
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Of about 90 tO !)a per cent calcium l~trbouate. 2.5 fO (} per t'eUf 
~ilk,, and 1 to :l.r,O per <-ent iron oxide and aluminn. The 
rock is nonmllgiH'>littn aud suitable for cement. It i~ not .a well 
Jl(lapted for lime nud flux, however, us other rock in I he di~
tl"ict and is not li kcly to be in much demand for such IIKC. 

Nt'Wala lim~·•lone.-Tbe ~cw;tlu limestone is ext~n~ivcly 

exploited in C:th:tha \"alley for lime burnin~. The Keystone 
quarry and lime works a~ in this area. Part of the Newaln 
limestone, comprising probably n thickness of 600 to 800 fl-et, 
i~, witb the exception of a few local bNls of dolomite that a~ 
culled sandstone by t he quarrymen , a l'ery pure culcium cu•·
bonnte. The ()11111lt ity of th is rock is pn"Ictically inexhn ustiblP . 

The following h1ble gives analyses of the Newala lim!'Stouc 
aud tbe lime mode from it. The Keystone quarry is in the 
.lk...emer quudntngle; the other qunrries a~ in tl1e 53111!1 belt 
of limestone but in the ~1ontevollo tluudr.rogle. The amtlyBell 
are all given b<'<·>lt"e the variations shown doubtless cxiHtalso 
in the Newuln of the l3essemcr-\'nnd ivcr at·ea. They •·epl·e
S<'ut the extJ·cmcs us well as the g~ncnt l ;wen1ge composition 
with sufliei~nt n('(·umcy for all pmC'Ii!'ltl purposes. The ~<um
ples were collcct{~l nnd the :mnlyse.~ made by Holwrt S. 
llodg~ chemist of the ,\labamn Gt'Ologk'lll Snrl'ey. 

.dnaly1~1 of J.Ytrrala limtllo1&~/rom quarrl~• ill Cahaba l"alltv .. tla . 

I 

I • • ·I • l 0 7 

811kA (810,) 0.1>3 .... 1 o ... 0.01 0,11 o ... 0,'11 
Alumlu.a (AI.Oa) .II •17 J ,It ••• l .II I •• 1 { .Ill 
ll'lono~(Jo'e .. Oa) ·" ... ·"' .1~ 

CaJduJOc=arbullate ((.'al'Cl1 ) 96.11 ..... "'·"' 77.{4 to. II !of ... w . .-. 
~...su .. ~t .. ,ll,.to.) 1.00 ..... ·'" ..... ... 41.M •• ...... tc».ut w:il "'jij]$ ~.10 IU' ~ .... 

I. QuArry Of l<:t'}"t"n•• l,lru•• (~O. l\:flf!KODe, AlA. Htn"..-1 A'terage. 
f l. Q~mrry or r.~mc•l\•w l.lm~ Co., Lot1gvt~"'., AI~. II, (ktter,.l a"em,ge; 8, *-'II'Ctt'll "'unJ•I,•; 

1, c•otu'"'' gmi11(!cl ro.:k 
G.. o, Q\11\tf')' of N•~"·Atn l ,lmo wo .. k"'- NevrnLA, Ala 6, OIO'It .... gmio\!d rook: G, OOIU'lil' ar~tthted 

rode 
1 Qu1~rry M gltttJb) l,lm" Wt•rk-. @ftglm~'l\·, .~Ia (lto~tttNI ll\'('~. 

Thl' s.~mplf~ for the hrcneml al'~n•g<' aualsses W<'rt' taken by 
<·hipping pi!'lX>s from the fitce of the quarry amounting to 
nbout 40 pound~ nntl repre;enting a thickness of rock of about 
200 to :300 feN. The select samplt•K of course 1"e1weseut the 
best grade of stone. As shown by analysis 5 the best g rade of 
stone contains OI'Cr no per cent cu lciu ul carbonate. Th<· {-:11111-
ular layers (!<tllHI"touc of tbe quarrymen) arc highly mngnt'Sion . 
The most highly mngn(";!ian lime;,tonc appro;1ch('ll clo.cly the 
composition of llolo1uite, as sbown by analysis li, but tlw high 
t'Onil'ut of t-:llciunl t-:lrbouate of thr geneml a'•enlgl' ,..tmples 
indicatt'S hut n xma ll proportion of the high mflgnesi:ln l"O<'k. 
l•'OJ" a series of n nnlys<'S r~presenting ~uclt a thickneft.~ of Htonc 
nlong au outt·rop of 10 miles 01· mo•·c, the content of Hili<•a, 
alumina, and iron oxide is ,·ery low. 

ih~alvst;t of lim# mmlr frurn i\·«eala llm"t'~'•'" /tom Cohal~a l'allt Jl .• Ua 

~lll<'ll (StO.) 
Alumina (~ItO,) 
h·oo oxide we.o.) 
('ftldum ox"le t{'aO) 
'lagrt~um ox.lrlt- Olt:O; 
<"art...•a diox.i·l• .ov,l 
x. ...... ... . 

I Kt•J .. loltt! l.cm .. ('ol 
lf I.Oo1p1ew l.mw t 'o.,II)<INUt'd lm1~ 
l. NcwRit' J.imc c ... 
•1, ~bl.'lt.oy l.hne Co. 

• 
0.31 IJ.ft'; ... } .10 ... 

Sli.!IO &M.O 
J.!olJ (i.J'I 

.II .~ ... ... .. 
!10... IW. 16 

I 

~.II 0.~ 

' 
.IX\ ,I:!' 

I ·" ·"" ~.:.lf """ 1,4t ·"' 

····1 w.-r: 

Ketona dolomilr.-The Ketona <loloJuitc yields a nelu·ly pure 
t'tllciu m-mngue;<ium <·:trbonate, as ~hown by the a nnl y~<'ll ou 
J»lge 3. A largt• part of the Oux u~;Nl in the blast furn>~c<-s 
of the region i~ derived from the K~tonu, which is <(UIIrril<l in 
the nei~hborhood of Birmingham. A wide area of' thi~ 1·ock 
in Opossum \ 'Hllt'Y forms a direct continuation of the :11'<"1 in 
which the quniTica nt Thomas und Not·th Bi1·minglu1m nrc 
IOl•ated, and the rock is presumably of equal quality und ns 
favorably situat('(l for quarrying. There is another urea of 
equally good rock expo.;e<l around the b.ose of the Salem Hills 
~outhwest of Jk,.,t•mcr. In Cahnbn \'alley north of H elena 
the outcrop of the Ketooa is n11rrow, indicating a sleep dip, 
hut south of llel<•nn d1e outctop widt•ns nod the dip ia prob
ubly not so sleep. On Shoal C1·cck, 2~ miles Routh of Maylene, 
in the Montevallo quadtangle, the rock dips 20• E. and is of 
exl-ellent quality-in f.~ct, rather better than in Birminghnm 
\'ttlley, as shown in the table of nnulyses. 

The thickness of the formation in the mlley south of II dena 
seems to be ~:rcat~r than clsewhc~, but whether the quulity of 
t he whole mnS>i is eq ual to that on f->hou l Creek is un known. 

Gonasaug~t limCI!lonc.-Very litt le is dcfo nitely known con
c·erning the quality of tbe Cona~llul(n limestone. Hpcci u1cns 
collected from u <tuarry at "'heeling, neat Bessemer, ~howed 
the tollowing l'OmJlOsition :3 ' 

Silica (8100 ) 

lron ().\ide' iwtl alumina(Fe.O, 1Htcl AI,U,) 
Culeium Cl\rbuunh' (Cul'01 ) •• 

M:tg-nesiutu t'HrlJ.otiUit.• ()lgC<)1) 

Sulphur cHc•xlc14• (80,)_ _ 

u C. S. 6t.~l. :SUf\\1)' Hull. 400, p. 19-i, 18tu. 

1. 20 
. 4tl 

.0.0:1 
•.04 

. 11\) 

This unalysis is insuflid<•nt to determine the l(eneral char
acter of the Con:lS:lU~I liln<·-tone. The rot·k mutlp.ed is suit
a bit• fi>r flux or for linw fi1r most purpo>('il. The Conasauga is 
utilized on a large stnlt• for l'i'ment mamtfi1cture at Boyle;,, a 
lew mileij northeast of Him1inl(ham. 

Otwrrying conditi<Jits.- Except I he Chickamauga, wh ich 
cropN out on the wP.St slo1w of Hed .)fountain, the limestone and 
dolomite formations crop out on the lcl'cl l'ulley floors and 
dip ~!'lll'rtllly at high unl(lt,., nccessit.~ting open-pit quarrying 
below the lc,·el of til!' su1·filce and consequently continurol 
pumping and the hoistinl( of the rock to 11 conaide1·nble height . 
S uccCS>ifu l operations, the1·cfore, demand a mther expensi vo 
equipment. 

Thl' n1w material~ of lime and cement nbound bot are not 
much utilized. The Xl'wulu, Lenoir, and Chickamauga lime
stones 111·e suitable for lime and cement; the Lenoir is uti lized 
by t.lw larp;c cement mill nt Leeds, in the l!i 1·1n ingham qu••d· 
11\nglt•, the Chickam:tul,'ll supplies tbc lime wo1·ks at Chcpul
tepN·, :ill miles north of Birmingham, and the Ncwala supplies 
lhu limt" .. tOne for the Keydtone lime works nnd also for se,·en1l 
other lar<,:e lime work~ in Cababa \"alley south of Keystone . 
tHee nnalyses in second column.) 

The t•ement plant Ill J ,c(.'(l~ obtains its shnle from the F loyd 
sha le. 1 'robably much of the shale in the Pottsvi ll e formation 
is snitablc for cement. 

("I.A y \~ D SJ:I.H,I: 

Tlw limeMtone and dolomite formations of the region are 
genenllly o1·crlain by u IU}CI" of residual chty t hat is in places 
as much as G feet thick. This clay has been· ntther extensively 
uti li1.cd fo1· common bri<·k in t he l'ici nit y o f Bi rm ingha m. J n 
190/l !'luy of this MOrt overlying the Conusnug:t limestone was 
utilit.e<lat the ~iandanl ll1·iek Work$, l mile west of Bessemer. 
Shale 8Uitnble for making f>rit·k is present io enormous qUJlll
titiP.S in the lo'loyd, Parkw{)()(l, and Potts1·ille formations. Both 
tho l'ott~ville and Pnrkwood shales arc utilin•tl in the Bi rming
ham 1·cgion for common, pre~ed, pn1•ing, Hnd chemic-al brick 
of mo~t ~xccllcnt qua lity. 

HO.\U "1-:f.-\1. 

The limestones and <lolomill-,; already tlest·ribed will aflord 
cxhnu~tlt'>'~ supplies of nultl'l"ial for road making, both for 
foundutions and surfiK"f·<. The s:mdstOUl"lS of the coni me.tsu•·es 
nnd other hcds will yield abuudant material for foundation 
work . Tlte chert of t h<· n·~ion, espccinlly ll• e Fort Pnyne 
•·l,.•rt, iij un ideal material fi>r surfi1cing road•. A characteristic 
of llw Fort Payne whid1 l"pccially f.~<·ilit:lles its use for this 
purpo·c i• it::; minutely fmcturNI condition, nt least near it;~ 
outt·roll· It can lw dug or blasted from its hNls to consider
a bit• dt•pths and com,., ont in n condition to go on t he road 
with l i tt l ~ or no fu•·thcr 1wepamtio n. About 2 miles west of 
Bc••NIH'I' cl•ct·t is tnken out in this way to u depth of about 
100 ft·t'l. The companttiwly brittle nature of the Fort Payne 
dwrl allows it to pull"(·l'izt• und become firmly compacted into 
a hnrd, ~mooth IIIllS<. Tht· formation will prob:tbly yield chert 
pnwlit·nlly rwdy for tlw rontl ut almost any ph1cc along its out
cwp, and the supply caMi ly ucccssible to trn nsportnt1on nlo n~; 
the C!l~l flu nk of Hed Moun tuin and in West l~nd Moun tni n is 
i 11(' X hn ust i IJJe. 

Cht•rt from the Coppt·r Hidge dolomite hns been used to 
some t•xl<·nt for road <In "'ing. It is taken from the ban kg 
atljnt-ent to the ro.~d~, wheru the finer portion• of the residual 
<'hert mixed with clny lu11·e lll'<.'nmtdntNI at the bases of slopes. 
A con~idt·l1tble qmlnlity of this material hns been taken f•·om n 
piL hnlf u mile northw~•l of J\lobile Junction, Besseme•·. 

.\bund:1nt sandstOnt• for rough masonry Ol"("lln! in the Potls
,·illl' formation. Park wood fcmnation, Hnrbellc ~audstooe, and 
Hed Mountaiu formation. ,\ little brown s1nd~tone has been 
t>1ken f111m the Rc<f .71fouutuin formation in the vicin ity of 
()ate City fin· superdtmdul·al work. H owever, I'Cry little stone 
of u quulity suitllble fo•· Hll!'h work can be ol>tnin~d . J n filet, 
the u~t· of t·emcnt hns pntt·tit>~lly supplant('(l that of stone for 
all kind• of l"O:lrse ma,onry, and d1ere i~ pr:wtil11lly no t-om
mcl..-inl demand for such rock ns this region t>O~•<'I!i!es. 

~OII.S 

Th~ Be><.•cmer-Yandil'l'l' distt·ict has n vn ri ety of soils. The 
shnle and •and~lone of I ht• l'ntlsl'ille Jormntion yield a soil thut 
nlngt·s from a sandy 10 a t•lny loam, depending on whether 
s.~nd•tone or sbalP pr('(lominlltt1! in the underlying rocks, from 
the di~intcgr.lliou of whid1 thl' soil is deri,·('(l. These Lypes of 
soil are blended and modifit•d hy :ldmixture with eacb other os 
a rcRtll t of the creep oft h~ ~oil dow n the slopeij. T he soils :He 

ll 10 lO inthes thick nnd :t i'O underlain by nboul :~ feet of s.~ndy 
clay 8Uh~oil tbat containH frugments of rock. T he soi ls them
soh·<.,. t'Onl:1io a con•itlcr:thlc percentage of r()('k fragments, but 
UR 11 rule the fragment• 111"1.' fine and constitute no obstacle to 
cultin1tion. Tbe soil i>~ of wxlenlle fertility. 



The •·ollcys undcdnin by limestone and dolomite ha,·e soml' 
of the best soil. Th<> •oil which overlies the Ketona dolomite 
is tl !'('() cluycy loum of grent thickness and of hi~h uatur-al 
fertility. The areas of Copper Ridge dolomite and of Fort 
Pllync dtrrt hn•·e u 'oil composed of stony loam whidt is com
JlOMitivt>ly untertile ou the hills and ridges but is productive in 
the mll<'y~ and low-lying flat lands among the hills, where it 
has llt'<:umulntt'<l by tnmsportation from the higher ground. 
On tloe slopes nnd hill~ the soil is gener-ally a white clay loam 
full of (')ounkM of doert and boulders, which are an impediment 
to <'ultivntion, but in the lower grounds the frngments of chert, 
though plentiful, ure finer and less tronbl~JSome. The areas of 
Conosnu~-,~, limestone loa"c a reddish, yellowish, or black clny 
loom of good fer-tility. Locully these areas are low-ly ing, 
poor·ly dmined, and unlit fo r· ti lluge. 

The urcns of Floyd shale in Shades and Cahaba valleys ha ve 
a cluy soil, in some places ill drained and l ittle suited to 
cul tivntion. 

T ho ullu vium ulong the strcmns is the best soil of the region, 
hut it is of smu ll extent. 

W A T~:ll lU:SOU RCES 

Sulftt<'t' 'U'li/Ci'.-l'he avemge annual precipitation in north
eastern Alubumu, is ljO to 54 inches. This precipitation is 
usually so uniformly distributed throughout the yeat· that the 
surfitce wnter bllpply is ample for all na-ds, including potable 
water, water for st~:k, and water for industrial establishments 
tlurt requirv )urge quantities for steam, coal washing, blast fur
nac·e><, und other uses. There are a good many large springs 
in the liml':ltone areas. Uawkins Spring north of BEssemer, 
which hus u tlow or 2,700,000 gallons daily, is one of the largest. 
This indicnl<.'S u t-on•idernhle underground circulation in the 
linu'l!tone. Springs arc less common and smnller in the belts 
of ~hule and sandstone, as Shades \'alley and the Cahaba coal 
field. II ere, bowe•·er, a suflicient supply of water for domesti<' 
U!<('S c-u n be obwined in wells genernlly not o,·er 50 feet deep. 

Grottnd walu.-Three wells, 100 to 150 feet deep, drilled 
in the Conasauga limfo!toue at &hillinger's hrewery, in Bir·
mingham, yield 2-30 gullous of water a minute each and hal'e 
ne"cr· shown nny signs of exhaustion. Probably this limestone 
nud the other limc~toncs that crop out in the valley would 
y ield abundant water, which would, howe,·er, ha•·e to be ntised 
hy Jllllll Jlirtg. 'I" he stnwtur·e in the Cahaba coalfield and along 
the JJ ununvunl syncline is ideal for artesian wells. The 
l:)hnde~ and l'inc sandstones, which should be good wnter em·
l"i cra, cr·OJl Ottt nloug the high ridges and underlie the surfitcc 
at mo<.lcrutc depths on the tlunks or neat· the axes of the syn
c) i ned. It seems ul most certn in that strong fl owing wells could 
be obtuinL•d hy dr·i lling to the snndstone beds on Patton Creek 
nem· Litt le \ 'ulley Mountain in the Bessemet· quadnrnglc or· 
anywhere along the v~tllcy bottom between Oak and Double 
Otlk noou ntuins from Bi!-( Xa rrows to DunrHI\'ant. The struc
tuml conditious nre cli~played in structure SI'Ctions A-A' und 
B- B' lor· hoth the Ht"'<emer mul Vandiver quadrnngl!.'l'. 

Polllblc 1111d donu..tic uxtl< r.-Potnble water is supplied by 
many hprin{:S and by the streams fed by such springs, and 
pcrmnncnt ~upplics of potable water for farm use are obtnin:lblc 
almo~t e• ~ryw here from wells l<'llS than 50 feet deep. The 
chemit,tll'iruructer of this water \':tries aoc-ordiug to the nature 
of the undt•rlyin~ tWk formations. The rnnge in quality and 

• 
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cOmJ>Oi<irion of thi~ wal<>r is shown in the :rccompanying table 
of aniii)'H'~'· The w;tter from the limestone formation.; is of 
cour\l<' hnrd wuter; thnt from the areas of Floyd shale "aries 
11ccordin~ w the )OL,ttion of the well, some being high in h:nd
lll'>S! und some low. Tbe nnalyl>CS of the water of the _\.I Iinder 
und 11djoining wcll15, No•. 13 to 16, show the highest hardness. 
The ditfcn•nces are probably due to the presence or absence of 
liml><torw lnyen~ iu the ,·iciuity of the wells. Nearly all the 
s:unplcs froon the Poth!•·illc atc:.r~ arc of low hardness; they arc 
frccston<' waten~. 

No notnblc miucn1l wut~r is known or reported from the 
Bes.-l(lrner·- \ ' nndi •·cr u reu. 

rlpJinu(mflle atHII!JJtt8 ,./ truler~ oj' the Binningharn district, Ala. 
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Wt\'t'Eit POWER 

Sb·t·«m jlow.-No r·cgulno· ),rtoging stations have been main
ta ined, but the following misccllnncous dischnrge meusurements 
have been mndc on st.rcam~ in the Bc151!Cmcr tmd Vandiver 
quadt1Htl(lcs. 'l'h('ijc nwusuremcnts und the data in the accom
panying table compiled fo·om ret·oo·ds at gaging stations on 
o;trenma adjacent to this tll'l'll give an indication of the flow that 
may bo expected. 
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22 No. I 1 lshkooda 
23 No. 12 I1Mc00d1 
2<4 Ctinton 
25. No. 13 i&hkooda 
26. No. 14 lskkooda 
27 No. 15 lshkooda 
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DEPARTMENT OF THI:: INTERIOR 
U. 'S GEOLOGICAL ~URV EY 

Pun I VIEW ACROSS CAHABA VALLEY FROM CREST OF LITTLE OAK RIDGE 
ABOUT I MILE SOUTHWEST OF KEYSTONE, LOOKING NORTHWEST 

Val "Yo .e Nr-,.. Ia a,.o l, iJ:"'-"tv ·m"to, N •. .,. 'PI V~ ·~an ,, trte d 't.lJ'K.~ made 
by the C.O,:.o R 11 lomcte. Ct\epultep« (l H'fl•~l!' ! on stopt 

P'-'Tl IV, CRYPTOZODN RESEMBLING C. UNDULATUM FROM COPPER RIDGE 
DOLOMITE NEAR HUFFMAN, 7 MILES NORTHEAST OF BIRMINGHAM 

P~TC VII, QUARTZ, CHERT. AND LIMESTONE PEBBLES IJ'Io BASAL PART OF LENOIR 
LIMESTONE, BETWEEN WAGON ROAD AND RAILROAD "EAR SOUTH EOGE OF 
8ESSE.'-'ER QUAORA.,.GLE, 11\of CAHABA VALLEY 

ALABAMA 
13!-;<;;-,EMER A:-:D VAI"DI\EH QUADRA:-:l, -~ > 

Pt.ATE 11.-BRECCIATEO KETONA DOLOMITE IN QUARRY OF REPUBLIC 
IRON&.. STEEL CO, THOMAS, 4 MILES NORTHEAST OF WYLAM 

Pl.t.Tl V CRYPTOZOON CF. C. PROLIFERUM FROM 
COPPER RIDGE DOLOMITE, MOSTELLER, COLUM· 
BIANA QUADRANGLE, ABOUT & MILES EAST OF 
SHELBY 

P,ATE 111.-BOULOER OF OEt.SE. TOUGH CHERT 
CHARACTERISTIC OF COPPER RIDGE DOLO
M ITE, FRO\t NEWHOPE RIDGE, GORGE OF 
SUCK CREEK 8£TW£E"'i HELENA ANO 
PELHAM 

PLATE. VI.-CAVERNOUS FOSSILIFEROUS CHERT CHARACTERISTIC OF CHEPUL· 
TEPEC DOLOMITE, FROM EAST BASE OF NEWHOPE RIDGE IN GORGE OF BUCK 
CREEK BETWEEN HELENA AND PELHAM 

P~aTl VIII OLO QUARRY IN CHICKAMAUGA. liMESTONE HALF A M ILE NORTH OF GATE CITY ANO !.1 MIL£$ NORTHEAST OF CENTER OF BIRMINGHAM. 
WEST FACE OF REO \40UNTAII'o, LOOKING NORTHEAST 

L me,! ne ot L,..... e (ll;!ft~r 8::1 • F;,,..~~rr) l£e abo .. e. and o• S!or.~s R .• er tCI\a.."'P"') •e.• bek'flll. Con:.ac: rnarloc-d by Nbbf.,- are. actous bed crOPP"' out at te·~ rnar.:•n of qll&rry It 

roots of the- two s.ma :·~ Rubbty bed l~lls Ol.." ".l r e:ht ,.,~ sma I C)f"&l r..t "'lo ... er r tZht-lland COfftft, b. fted ~~be<:>' S.arl.; R ••r ~·· R .. t compoMd .,~a rumbled 
mass ll)f la,ee StromatX:C"flt.lm arwj C.O umnar a heads., th "'"'~ ar• m aed abundar~1 sma ~ teads of $olt'nopot'&. Bryo.zoa a"'d bracht;)f)Odt a .o ta rty ab~o~nd&f'lt. Crr,. 'JPhtljt· 
m~o~s a,..t,quatus Raymon·1 or S.,h ~a Uh h (common) ar,d Ttot,..dtum Cil" ulosvm (abunda,t). t"''> e:utde fOUl 1 ol the L(>""v e. tn ~he 10 ft•l'l of tl'ttn ~~ bfoe''""'"il abo~· I 10 

ft('t llt>e>•fl the rvbbiJ' bed. GrNt sl·&t•g:raphtC hiatus bt-t ... ,~n Lo"""'lle and St<)"" R·~er beds shc-.,..n l'ere d~-<~ to ab.enC4!' of Holston marb·r. AH rns shal-t, T ethco sandr.tOI"If'l, 

'" 1 s.-... tor s~a e (Ottos.ee st-. a !'! ot Ul11Ch) of N.H TeMe-SS<M, •'tefPE::II'n& u a ma •. mum 7 000 or 8,000 ff't"l tn thKknns 

PlATt IX. OLD QUARRY AT MOUNTAIN TERRACE, IN NORTHEASTERN ENVIRONS OF BIRMINGHAM, 
LOOKING EAST, SHOWING SAME SUCCESSION AS SHOWN IN PLATE VIII 

PL.ATt X. CUT ON MOUNTAIN TERRACE ROAD IN NORTHEASTERN ENVIRONS OF BIRMINGHAM, LOOKING SCUTHEAST 

ShOWII'Ii pc»lltOI\ of bfl<l of voka.nic tsh (btntoMI!'I) and the OV'erly•ni llmf'stoM of Tu•nlon av.e. The bfontoftllf' bf!d' about 40 fppt abo·;e the bouom 
of thtl th1n·b• ddc-d ltme\tOI'f' • .,o,....n tn tht~ uJ')pPf p.tlt of Ptatf! IX 

Thtnrrlt lay.raal top possibly of upper 8!ad Rt.,N 'It"• Rvbbly OOd and Stone- R,v.,r·Lowville contAct a; le-wel of man' h11a d 



DEPARTMENT OF THE INTERIOR 
U.S GEOLOGICAL SURVEY 

Pun XI. PART OF REO MOUNTAIN FORMATION IMMEDIATELY BELOW BIG SEAM OF IRON ORE, TWENTIETH STREET CUT. BIR'11NQ. 
HA", AT SUMMIT OF RED MOUNTAIN, LOOKING NORTHEAST 

P·•« XIII. BIG ORE SEA" ·AT RIGHT• OVERLAIN BY RED SANDSTONE AND SHALE WITH CO-~GLOMERATIC MEDIUM·BEDDED RED SAND· 
STONE AT TOP. SUMMIT OF RED MOUNTAIN ON TWENTIETH STREET. BIRMINGHAM, LOOKING SOUTHWEST 

P.An XV. SHALE, SA~D~TO,..E. AP<i.O CONGLO\tERATE PARTIII.G BETWEEN BIG 
SEAM AND IROI<DALE SEAM OF IRO" ORE. HELE" BESS "I"E, I" NORTHU~T 
El'liVIRO/'IoS OF 81RMI.,.GHAM. LOOKING NORTHEAST 

P\A.TE. XVI. '8ASS FRO\t TOP LAY( A OF LITTLE OAK l..l!'IIE· 
STO'E WITH CHARACTERISTIC COARSE MES,..WORK 
OF EARTHY MATERIAl.. 0""- WE.ATHER£0 SURFACE 

"""'• wh ~·spots a e blv.l mHton. !Jab ..,. •t-. ~bbl•, '~" "" Pl.ate }>/111 ·~om shaly bed 

Pun XVIII. SLAB OF PEBBLES FROM PARTING BETWEEN BIG SEAM 
AND IRONDALE SEAM SHOWN IN PLATE XV 

T ~ ill! b'~1 ll•t- ~ t .. me .. ..; ,,. rt• and a•e 4 -.it··~ .. m *0»11 at 
tO.,e mes:one atao 1~e I 1'1. • 'TI tt Ruf1 ~ ,.. •· not·~ .... ~st of 
lrO"'Qa •· ul .d by t~ .,..,,..,, Ja<:lt IOC• 

Pl.Ul XIX_ S'"tALE IN GASPER FORMATION WITH OVERLYING HART
SELLE SANDSTONE, RED GAP, JUST EAST OF GATE CITY. NORTH
EA~T ENVIRONS OF BIRMihGHAM 

lt•• R~ G ,.., '""' 1· "' -.mHif eao~ .. nil: t.,. •artr.qua•~ n l'-' :I)(" 
...ee, rs nea· ·~a )II~ 1"-• h•&:~'~..wtt 

ALABAMA 
BErSEMl H AI'<D VA:-:D \'LH QUAUHAl';C.I..ES 

P<Ul XII. RED "0UNTAIN FORMATION AT BA~E OF CUT 20 FlET ABOVE BOTTOM OF THE FOR· 
MATION, TWE...,TIETH STREET CUT AT SUM~IT OF REO MOUNTAIN, BIRMINGHAM, LOOKI,._,G 
EAST 

~ ..des "' 1?01 * o! t.andstOI'II(Io " t e m "~e part belo,. t"'• 8 1 J('am ah :wn 1'1 )i~.• It r o' 
Pat" XI, .., t.h DOY :Mry tartd~ 1ft boU m 

PlATl XIV BIG ~EAM OF IRON ORE, TWENTIETH STREET CUT, REO MOUNTAIN. BIRMINGHA~, 
LOOKING SOUTHEA~T 

--- . 
PJI.ATt XVII. BED OF VOLCA"'-IC ASH 8E'IT0NITE• IN CHICKAMAUGA LIMESTOI\E AT TWE"'~ 

TIETH ~TIUET. BtR"t~GHA"-'. NEAR SUMMIT OF REO ~OUNTAIN ON WEST SIDE~ lOOKt"-G 
EAST 

Pu,u XX. QUARRY AT VANNS, 2 MILES NORTH OF TRUSSVILLE AND 16 MILES NORTHEAST 
OF BIRMINGHAM 

fott P•Y"P C~~ft 11 b lte>m . W uw me\t~;>.,e abo ... t 90 frt"t t'\l(.lo. M•l abo.~ At t)J) of qua·ry s abo\.t 7 'iM't 

of oot,1 e a"d tl•5...,11y asp~ t ~ mes.tone .,. tl\ Tala"'Cr•nuJ, ot ..,.,...Y Gaq~~tr ai•· ik'"'~" t~e Wars.to\' a,j 
Gupt"r t • ., uftCOft'orm '/due ro : .. e a~ oi '"e St.. L01.1s "~ Sf~ Gl!'fWVJt•~ me~.>ne$. Atx>•to the 
oobt bed It abol..t 100 teot• of dar.: :o blae~ ...... <t COI\'Ibtut "tr ll'le man body of t~e Gupet" ttt 8 tm !'lfit"L.I~ 
IJa ey T._. lpt.t' "e~ by Har'h .. le U.~ltO,.._ 
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\Vben it is desirable to recognize and mnp one or more 
specially developed purh1 of ll formation the parts nw called 
membcr8 or by some other uppt·opriate term, ~uch uH lentils. 

AOll 01' 'fill': I'Oll:UA1'10NS. 

Geologic timc.-Tho largl''t divisions of gcologi<' time are 
call<'<l era.<, the n~xt >~nallt·r ar~' <·ailed period•, ·md the still 
small~r di,·isions are t·llllt••l tJI()<'h$, Suhdid,ions of thl' Pleis
lOCI'ne l'poch are <"IIC<I si"!J'~· The age of :1 ro.:k i• lfXI''""'-<(,~1 
by the name of the tinu· didsion in which it was lorul!·tl. 

The sedimentary fill'lnation~ deposited dtu·ing 11 geolo~tic 

period m·c called n sy•lnn. 'I' he prineipa l divisions of 11 system 
tH'O culled scrie;;. Any uggt'<'!,tttle of formal ions lt•ss I han a 
set·it•s is t•alled a .'/roup. 

As >;Cdimentury d<·po<il• lllX'unntlnte su<·ces.'i ,.d y tlw you ng<>r 
I'('.; I on the older, and tlwir r<·lati ,.e ages may l•c dl'lt·rminl'<l by 
ob.<en·ing theit po>ition,, ln mtmy region• of intt·n"' di>turb
uncl', however, th\: ht~l, haH' ht·en OYerturm•l hy folding or 
their relations to atljaecnl beds ha\'e heen chun!(L'I hy fitulting, 
ijO tlmt it may be difficult to tll'tcrmine th~ir rdatiw IIJ;<'>l from 
tl1 ~i r present positio nM ut tl• ~ Murli1Cc. 

.l\Iany strati fied ro<·kH t•onut itl fossil•, the renwin~ OJ' impt·ints 
of p lnnlll and animals wh it·h, ul the time the simla IH't'c depos
itl'd, li\'ed in bodics of wnlt•r ot· were '"'"h<•cl into thrm or 
were lluried in !'urlicial tlt•!)()<il~ on the land. :-<u .. h rot:ks are 
~~aid to be fo .. ilift.'rOus. A •tudy of tht.,.e f~,,ils lws showll 
thut the forms of life at wdo p••riod of the e:trth's loistnry were 
to :o gre<tt extent dilfert•nt from the forms at othtr periods. 
Only the simpler kinds of marine plnntM mHI :u1inwls liYed 
wltell the oldest fos.~i l i fu•·ous rot·ks were deposit•·•!. Jirom time 
to ti me more com plex kinds developed, a nd "" th .. simpler 
Ollt'>l li ved 011 in modifi,•d forms life be<·ame mul·<· \'ll rit•tl. But 
during each period tlwrc I i '' t:d lor·ms that did nut <'X i•t in 
earlier limes and ha\'t' not t•xi•kd since; thl·-.· art· dwrttcll'l'i.<tic 
typu, and they tleline thl· age of any Lett of ro<"k in "hirh 
they ure found. Otht·r· l~'l"" I"'''"'' on fr01-n I>t·riotl to 1)(>riod 
nnd thus linked the sy~l<·m~ together, forming a ..l•aiu of life 
from the time of the oltlt·"t f'o,•iliferous rocks to till' prt·>t•nt. 
.If two sedimentar·y lor·nwtions at·e geogt1lphil·<~lly HO fit r 11part 
thuL it is imposoihlc to dl'lt'l'mine their· relntin• po~it i on~ the 
ch11 •·nctcristic fossils found in them may dekrm i nt• 11 It icl• was 
dq}(}<i t~l fit'S!. Fo;:;sils '"''' "l"o of ,·aluc in dt•lt·r·n• in ing the 
uge of formations in lilt' rt•gious of inten;c di~lurhan,·e rucn
tioned above. The J'o""il~ found iu the str:lla d' tlilli·rcHt aruos, 
proviuc~, and l'Ontincnls nllonl the most t·fl< .. ·tin· "'<"ns of 
combiuing local bistori,., into n gen"l"dl e-Jrth history. 

It is in many phil·<"<~ tlillil•ult or imtJ05.'ihlc Lo •1.-tt·•·minc the 
ng:c of (tn igneous fonnatlou, hut the relatln: ugt· ot' ~m:J 1 u 
fonlltLtion can iu gencml hl· uHce•·tJtined by ob"''''' ing wlwrlwr 
an U!ISOciated sedimontJII'y Jimnation of known age is t•nl by the 
igneous mass or lieA 11)}(}11 it. 1-;imilarly, the ti ll lt' at which 
mci.:Hnorphic rocks were for·nu~l from the origirwl mut-<<·s may 
be ~hown by thcir· t't.•lntion• to adjacent forniHiionH of known 
age; but the age re<:ordt.J on the onap is that of tlw original 
mu"'"'" ami not that of tlll'ir 1m·tmnorphism. 

/:fymbul:;, culur•, 1wcl 1'"1" mo.-l..:.((:h forntation is ,hu"n on 
the map by a distinctiw <:om hi nation of color""'' patt~rn and 
is hti>clcd by a spccial lcttc•· sy•uhol. 

l'uUema compo~ctl of' pundlel sh><ight l i rw~ " '''' used to 
rcpre.:~eut sedimentary lonna I ionti tlcposiretl in t lw "''"• in luke~, 
or in other bodies of Htnntling water. P:tt1t·r11s of dot~ and 
circlca represent ulluvinl, glucial, uud eolian lor·mnrion<. Pat
terns of tri:•ogle.; :111<1 rloomlJ, nrc ul!(!<l tor ignt'<lll" fornuuion •. 
Mctumorphic rocks of' unkno\\ n ori~in are •·•·prt.,;t·ntNI by 
short dusheo irregularly pln<·t•l; rf the rock is -.·hi•t till' dush"" 
IIIH)' be arranged in wavy linl"' pnmllel to the 'll'lll'IUI'C planl.,;. 
SuitJLb lc combination pt<ttl't'ns " ' "used for mt'l:llti(Jt'phit· timuu
tions that are kno wn W l>e of' ijcd ir11~n ta ry or of' i)41l < 'OU~ ori!(i ll. 
T l• c patterns of ench class HIV pl'inte<l in vnl'ious t·olot'H. T he 
colors in which the pallt•rns of parallel lines :trt· pl'intt~l indi
cate age, a particular t'tllor hl·ing u~;:;igned 10 t•:tdr syslt•ut. 

Each symbol con<bts of I" o or more !etteN. Tlw syo11 hoi 
lor a formation who•e li!(C i' known iucludt':l the sy•t,·m sym
bol, which is a e>lpit:tl lt•tlt:l' or monognnn; the ~ymbol~ for 
other· formations •u·e coutpo.,c<l of •mall letter-,;. 

T he names of t l1e gt'Oillgtl' time tli\'iijion•, oll·t·angt•d in order 
f•·oru youngest to oldest, and I itt' tolor and symbol '""'ig•wd lo 
each ayatem nre gi,·cn in the •nlljoinetl table. 

Qu.atem.a.ry ~ R....,, _ -~ Q i truwnb.la , -ellow 
I t:::~~~-=~ Cot~no.c.u.le . - ' TertlfLry ____ lhocl!!:oe.--

' \'• llo•· CJoClaer. Oligocoe.ne _ 
F.ot--er~e .. _ 

~o~-.,~ K til he l(r(l•·n. 
Mt110wio ••• Jun&a&Jc. •h••-- --- ..--- - J llht\' 1(1\:l'U. 

Tn&bS.lo i l>('(~l~i~~==-=- - } 
.. J•,·.w•wk blue • 

C~~ot·bocdftorv\t• ~OII.tl')'htutlan c Ulue 
M~!J,pllln-

lllm...:ray ......... __ 1 ]"", .. , .. 0 
SUUriaD -- - s ll•••ot , >U,t14'. 
U rdvVkia&l -- - ~ UN J.UIJ•l~. ,.,... ..... c lbk ll ""' 

·~~ t~l.:\AD - • Jw ... .... rl'd. ........ -. ... OrA}' toro•••· 

IJ£\'U.OP.\1 E.' f A:> I> s((, ~ H IC,I.:.C£ OF 'U RF .\t,;t, •·or; \11:<, 

Hill~, valleys, and all other surface lorms hot\'t' h~cn pro
ducctl by geologic pr·oct"Ss(•s. i\lost \'alleys ar<· the t'Cdult of 
e•·osion by the strc1i ms t l111 t fl ow through them (Hec fig. 1), 
and the alluvial pl:lins that !tonier m:my sll'('fllllH wen• built 
up hy the streams; wa\t•s l'lll ""''dills, antl wa\'t'R and l'lll'l't•uts 
build up saud spits and hul'>l. 8urfiwe form~ thus constitute 
part of the record of the hi.tory of the earth. 

.... 
Some forms nre inseparably COtlll<'<'lt~l with deposition. The 

hookC<l ijpit shown in figure I i~ un illuslmtion. To this l'lnHil 
hclOnj( bl'ltche>~, alluvi" 1 pla ins. l:t\'11 ah·t~lms. dr11 ml ins (Amnoth 
ovul hills ~omposed of ti ll), and mor, •incs (ridge>~ of dri t1 made 
at l h~ <'dg!'>l of glaciers). Oth ~•· forms ure produced by t•r·osion. 
The kt·a• di ff is an illustnttion; it muy be cllrved from any ro<· k. 
To this •·In•• helong abandon,,! riwr channels, glacial furrow~, 
and J><'llt•plain~. In ihe mnkinl( of a stream terl"at·c an allu"iul 
plni n is hui It and after wart! (XIrtl y t•roded away. The ~hnpi "!'( 

of u plain ulong n tihore in U'illlliy u rlouble proce;.o, hills ht·ing 
worn awuy (d,ymded) and mllcys filled up (aggraded). 

All parl.l! of the laud su rfiwc ure eubject to the action of ui r, 
wnler, 11 nd icc, wl• ich slowly w~m'l! them down, producing mate
rial that iH <'tliTied by streams towurtl the sea. As this wea r·i 11g 
down dqwnds on the flow of w11ter to the sea it tot n not he 
e11nit~l lwlow •ea Je,·el, which is therefore ca lled the bfiSI!-{cl'tl 

of (•rosion. Laki'S or large rive,.. may determine bm"'·lt>\'(•ls 
lor t·<'rl!lin n·gion... A large tntl'l that is long umli,turlx·d hy 
uplift or >uhsidcnt'C is worn down nearly to base-lc,·~l, and tilt' 
fitirly t·vcu «trfilce thus product•d is <·ailed n peneplain. Tf the 
ll·act is nfwrward upl ifted it hct·omt'll n record of i t~ former 
do~t· l'l' lat ion to base-level. 

' 1 '111~ O t•:O r,OGIC :.\LH'S ANU RIIJ<: t•n'S JN 'l'H E 1'0 1,10. 

. l rrul"!Jrolog!l mf!p. - Til(' 11111p •howiug the surflll't' 111~·ns 

OC<·upi"l loy the >;C\'etal formntions iij t-alle<l an areal"!!mlo,'l!l 
w tp. On tlw margin is an explunntion. which is the key to 
th~ rnap. To ast'Crtain the lll(';l ninl( of any C'Olor or l~lll~rn 

anti iiH l~llt•r ~ymbol the rentlor· tihould look for thnt l'Olor, 
pa llt••·n, untl symbol in tl10 cxplnnut ion, where he will li nd 
the nn n• c '""' dc~cription of' the fo t·mation. If he d<'"il'(•s to 
lind any pari icnlnr formnt.ion he ~houlcl examine the ex pinna
tion an d lind it~ uame, color·, und pnllcru and then 1111('<' ou t 
the lll't'"" on the map con·t·.•pondiug in t'Olor and lltlllt•rn. 
'l'he t•xplnnation shows ul-o paris of th<> geologic l1istory. The 
nunu~ of forumtions are arnm~t'<l in <·olumoar form, ~ronpt-·tl 
primnrily H<"Corcliug to origin-~("(limPnbl ry, igneous, nnd nwtH
morphit· rtll'ks of unknown or·igin -a nd those within '''"'" 
group '"''' ph((·ed ill the order of agt•, the youngest at tlw top. 

hi:IJIItJIIIit·"!l''"log!f map.-Tht• mnp r<•presen ting thc distl'il:n
lion of ""vfnl 111 inentls and r·oc·k• and showing their relations 
to tht• topof("'Phie features "" " 10 tl• e geologic fo•·nuHion" iH 
termc·d tht• rcotwmic"!/er'/".'1!1 1/lltp. .)lost of the format io nM 
intli<·:ttt,I on the areal-geolol(,l' IIIIIJl ur·c •hown on the ·~·onmuit·
gt-olol(y mup hy p.~tterno in fitinh·r l'Oior, but the :on·;" of 
prothu:lin· tf,rmation:s nre t1 mphn,..iz(•d hy stron~ c:olors. ..\ 
min<' symhol •bows the !Ot-.ttion of t·:td• mine or qunrry Hntl 
i• at·t·omp>lllit'd by the name of' tlw pr·inrir»•l mincnl l pr·otlut·t 
minc<l o•· quanit~l. Jf lh<'r~ '"''' impor·tnot mini ng induHtr·i<·a 
o•· at'lt"Sia n hnsins in the nr~a II• <· fol io includi'S specinl ""' ps 
"],owing lh<·se add ition ~ l t~·onomi t·li·Hiur·es . 

S/,•uc/urr-~Y'cliou .<ltl't'/.-Tht• l'!'!arions of' di ffer('nl h<•tl• to 
one anotht·r "'".1' he seen in t·lifli-, •·anyon~, shaft•, anti otlwr 
nahma! •Ill• I art ifi<·ial t·utti ng><. . \ ny ,·uui ng that l'xh ihi r, 1 h<"l' 
n•latiOth is <·all"! a ~Jecliun, nntl tilt' ;,,me ternl is :tpplil'l to u 
diagn•m t't•prt'lit'nting the r-elation~. The armngemcnt of' the 
ht•tl• m· 11111"~~ of rock in tlw c·all'lh is <·ailed $lrut·(ul'l·, anti a 
sc<·tion •howing this arrnngcmcut is t·a ll cd 11 strucl u.l'e sn·liiJII , 

l<'IOnttt ) .. -S)..t"tch t.bowing a \'CrtiNd "''"'lion ht'low the surraoe ttt tho r~mt 
aud a \'lt~w b.,•yotu.l 

The ,!(t'Olo~i"t is not limilt~l. howt>\'!·r, to natuntl untl nrti
ficial t·nttinl-"' lor his inforul;ltion <'<Jt)('~rning the c:lrth'M "trru~ 
turt•. K no" ing the mann~r of loru1al ion of rocks, after h,ll.ing 
ont t lo t· n•h•tious of the bctiH on tilt' Hud[we he"'"' in fer th<·i•· 
relat i v~ pnHit ions beneath tho Hnl'fircc nnd can <lt·aw AC<·t ion• 
l'CprcRcn ting the probable str·urtrli'C to n considemblc tlcpt lo . 
8neh a ••~·lion is illust rated in figtll'<' :t. 

~"'l"t""f' anrt oon. 
fiOuK-~ 

1 

T he ligtii'C represents a !:mdK!·up~ tha t is cut off shn r ply in 
the foreground on a Yettical plnn<' ~o us to show the under
ground l'<'lutions of the rOt•k•. The kiods of rock are indit·>llt'<l 
by appropriate r»ttterns of lin<.,, doll!, and da&IJL':). TIH:"1l 

patternR ndmit of much ,·arilltion, hut those ,ftown in figure 3 
are used t.o rcpr'"""t lhP rommonPr kirul• of rock. 

T he plmeau shown at the left of figun• 2 presents townr·tl 
the lower lnn tl an l'>ellq >mcll l, or fron t, '""''" up of Sllndstonc, 
wh ich forms tl11• difli;, anti ~) ,ale, whi<·h f'or·•liH the slopes. The 
broad hell of lowl•r land is ti':I\'CI'::I{,) loy ... ,.,.,,,) rid!(es, whidr, 
as sho" n in rlw ·~~·lion, t'Ot't...,pontl w tht· o11krop~ of a lolde<l 
bed of "''"tl$1011•· that ri""" to tlw .s11rf:tc<.:. The uptume<l 
etlge-:.; of dai"' ln.'<l fOrm the rid;!t.'""• mul tin• intPrmcc-liatc v.alll·ys 
fOllow the nutc·rop ... uf liuw:-;tone and (-·-all·an·ous shale. 

" ' her·e the ,.,,~,.,. of the he.l" "PI"'"'' at thl surfitcc their 
thickne>.s can he lllC:t>illl'etl untl t it ~ Hnglt·• at whidt they dip 
below th0 Hul'lill'l' t•un be obscn·ctl, """ by means ol these 
observat ions I ht•i r po~i 1 ions n ndt•t-gt·ou ntl ",.,. inferred . The 
direction of t l11• inter-<:ction of the sudill'<' of' a dipping bed 
with a hori1.0ntal plane is l:'allt,l its ~lrik(·. The inclination of 
the bed to til{' hori1.ontal plane, m<·a.rm·•l at ri~ht angl<:>~ to 
the strikl', i• c:ollt~l it• clip. 

I n manJ n·gion• the lx>ds aw hent into trou;;hs and ardtt'>l, 
such us m·e "''''" in figure 2. The tll·d•<" lire called a11ticline~ 
and the tt·ou!(hs II!JtWlines. As the nutll·r·ia ls that formed the 
sandstone, Hhlllt•, and limestone wc•·t• dt•po•ilt'd beneath the sea 
in neal'ly fl at. lay<'''!! t he fact that lht• '""'" tli'C now bent and 
folded show11 that lo•·ccs have fro111 ti me to time caused the 
eanh's ('l'n•l to '"'inklc along <'erh•in "'"'''· In plnces the 
beds :Ire hrokt-n ut·ro-., and the part• han• •lipp<~l pa"t e-.wh 
-other. Su,·h brurkl! are termed f•wlls. Two kind. of fituhs 
are shown in figu re 4. 

• 
FIGURK 4.-hl•·nl ~:Nirmt4 Clf broken fUltl bcout l'trat.u, 8howiug (a) rwrmal 

fault11 uud (b) a thr'l~t or Tf r(nr. f"uJt . 

At the right of ligurc :! the .a:tion ''""'" "'·hists that are 
tmYersl~l hy i);nt·ous roeb. Tlw ~·hi>r, arc mudo cOntort~..l, 
and the lorm or arnrng~meut of tht·ir m, .. ,,os underground enn 
not be inft•t·o·t·tl. J h·nce that part of till' 'l'Ction shows only 
what is prohal>lt·, not " lwt is know n l>y obrit'l'nllion. 

The se<·tion aiHo shows 1lnce sH• of' formatio ns, distinguished 
by their mult•l'gi'OtiiHI r·chnions. T h,• "l'l"'''mosl set, seen at 
the left, is"""' '' up of bl~ls of >;>tndswnc• arul shale, which lie 
iu a horizontnl position. T!te>e l.L~I., "''r" laid dowu under 
wat.er but urt! now hi~h ai.Jo,·e the "'(·.a, forming a plateau, untl 
their chan!\e of uhiturlc shows that this part of the earth's 
surface bus l.t·<·n u pliftt'tl. The he• I, of this bet are CIM

f urmab/e-that ;,, tht•y are lltlntllt·l anti •lww no brt:~tk in 
sedimentat ion. 

The next lowl'r •eL of formations t·Onsiijlij of' beds tl tHt arc 
folded into :lld >t·M all(! t roughs. Th., bt·d" \\l·re once con tin
uous, ltul the t'rl.,;l• of' the arches haYc h<'<'ll o·emO\'l~l by erosion. 
Theoe betls, like those of the upper sl'l, ,.,.,. <'llltfOl'lltable. 

The horizontal l>t.~l~ of the platmu rc.•t upon the upturned, 
erodt~l ,.,Jg,.,. of the lx·<lo of the midtllt• "''• '"shown at the ll'f't 
of the s<'<'lion. Tlw heds of tht• "1'1"'' "et arc evidently 
younger tlu111 those of the middlt• Sl'l, \\ hido must have been 
folded and crotlcd lwtween the tinw of t It,.;,. tleposition '""' 
that of the dqltJsition of the upper· ht•d•. T lw upper he<ls are • 
u ncu11Joruwbl1· to 1 he '" iddle bed~, nud 1lw Mnl'fitce of conluct 
is an uncunfurmily. 

The lol\l'st >l'l of Jormations <·onsiHs of crJslalline ~hisl>l 
and ignt'OUS J'O<·b. At wme pcriO<I uf' tlll·ir hi.tory the ,;chisr• 
were foldt•l m· plil':llt•l by pre..;urc and intrutbl by mao.""' of 
molten rock. The o,·erlying bl·ds of till' ruitl<ll" s~t h:l\·e not 
heen lt'>l\'t'l'l<t'tl I>) these intrusi,·c nx·b ""' ha'c thq bc't·n 
,, [l't:ctc<l by the pt't'Olllll'e of the in trnoiun. It iij c'ident that 
considcruhlo limo clapbcd between II: " loo·nntuon of tloe schislij 
..od the b~ginn i ng of the deposit ion of rlw lu·tf• of tl:e •n iddlc 
,;et, and dul'i ug this time the sehi"tx \\l' l't• oucl:lluorphos(·d, 
disturbed by t lw intrusion of i;;nt'tlu" ""'"''"'• aud deeply 
eroded. The l'llllllll'l Lct\l('('n tloe ruitldle antl lowest set" is 
another unt'llnformity; it marks a pcrirMI nf t·ro.<iOll helWt't'll 

two J>l'riotls of tlt•!>O"itiou. 
T he Rwtiuu '""' laud>t•ape in figu re :! :~rc itle>u, but they 

illustntte >ll·tual t'l'lations. T he !St'Ct ions on the su·uctun·
scction ~heN ur·o rclatl·ll to the map• in much the same way 
that the ~CC'Iion in t ill' lignre is rclatl~l to the landscape. TLJ e 
proli lc of the ~udht·c in c:1ch slrnclu •·•· ;,(·<·lion corresponds to 
tbe uctuu l "lopt'll of the ground 1tlong the >«·tiou line, and 
the d~ptlt to may mint:l"dl-pi'O<lul'ing or wakr-I>C"<~ring ht<l 
showo m~.y be IIJ(1t~un"(l by Ul-ling llll ,;(:ale ;:.h l'll on the nwp. 

Columnar l(rc/i,,~n.-)[any tOlio~ irwhull• a t•vJ,tmufU" uclivu, 
whicb contninA hrit·f tl<·&·riptions of' the ""linwntary fornwtions 
in tl1e qmHit11ngle. lt shows the l'llfii'Ul'll·•· of t ill' rocks HS wl'll 
as the thil·kn t .... ~ of' the fom lflt ions omd the onlt't' of their lll'Cil
wulat ion, the oldt•"t :11 the bouoon, the yuu n~;<·st at the top. II 
H l~o indi,·alt•s in tt'l'l'll Is of time that <:Ol'l'l'<'pontlto r veurs of u pi ift 
and degr:td:u ion and l'Ollstitut.c intt·t-ruptiono of d~position. 

TilL l'BXT OF Til~; l'<li,IO . 

The t~xt of tloc tolio stall'<! bril'lly the rt•larion of the '""'" 
mapJ)('(l ro tlw !i:'''lt'n•l rl';;ion in "hi··lt it i" situated; poinrs 
out the salient natuml fi.o:.ttut·e; of tht· 1-:''"l(''"l'hy of tl•e area 
and indic>Ht·~ t l11·ir signilicmwe :uul tlwi•· lti.tor·y; considcl'l! 
the ci lie>~, t.ownH, I'OIIdH, mil road~, und uthc•r· human featurf'H; 
descri bes rlw j(l'Oingy anol the geolo;;"' ltiHtor·y; a !HI ~hows the 
chantcter a nd rlw l()(•:rrron of the 'aluabi<· 1u ineral depo•its. 

(..rmu.r; Onh ::; .. uTII, 
J anuary, Hl:l·J. Diredor . 
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Name of folio. 

li~ ... . 
RiJ:aa<>ld .. . 
Plaurville .. 
IGnist<m ••. 
Sacrame~to 
Ctu.:taooop • 
Pik .. Peak .. 
Sewa.nt;e ••••. , ••••• 
Anthra<; to-Crested Butte •. 
Harpers Ferry .. 
Jackson. . . . . .... • 
E•tillville . . . . • . 
Fradericksourg .. . . 
Staunton ••• • 
L&s.$cn Peak • • 
Knoxville .••. 
MarysviUe 
SmarUville. 
Stevenson 
Cleveland . 
Pikeville 
McMinnviUe 
No mini 
Three Forks 
Loudon 
Poea.hontas • . • . • 
Morristown . . 
Piedmont . . ... . 
Nevada City Special . 
YeUowstone National Park 
Pyramid Peale 
Franklin .. . 
Brice' lle . . • . 
Buekhmnon .. 
Gadsden •• 
Pueblo ..• ••• 
Downieville . 
Butu Spoci&l 
Truckee .. .•• 
WartburQ' ... 
Sonora .• .. 
Nueces .... 
Bidwell B~r 
Tazewell • ... •••.• 
Boise •.. •• 
Richmond .... . .••• • 
London . . . •••••• 
Tenmit~ District. Spe,cial • •. 
Roseburg ......• •. • 
Holyoke 
Biz Trees. 
Absaroka . 
SteOdil\ilt<IOO . 
Tacoma .... 
Fort Benton 
Little BelL Mountains .•. 
Telluride 
Elmoro .. 
Bristol . . 
La Plata . 
Monterey . 
Menominee Spec.:a.l 
Mother Lode District 
Uvalde .. 
Ti.ntie Sp&Gial 
Colfax 
Danville . . 
Walsen~ 
Huntirwton • . . ••••• 
WubinQ't<>n .. 
Spanish Pw• 
Ch.ar~eston . •.••• 
Coos Bay 
Coalpu .. 
Maynardville • . .•••• 
Austin 
Rllloia'b . • 
Rome • •. . • 
Atoka .. •. 
Norfolk . . 
CIUcaco . • 
'!uontown-Uniootown 
•I"'' York C:ty 
llt.noy 
01.-:!~h$ .... . . 
Ellen•~ .. 
Camp Clarke .•• • 
Scotu Bluff . • 
Port Orlo<d 
Cranberry 
Hartville 
Gaines . . ~ 
Elkland· Tiofl& 
Brownsvi!lq-Connellsvilte . 
Columbia. . 
Olivet .•.. . , 
Parker ..• 
Tishomine-o . 
Mitchell ... 
Alexandria • • . 
San Luis 
Indiana .. 
Nampa .... 
Silver City 
Pat<>ka .. 
Mount Stuart 
Newca.sUe . . .•• •• •. 
EdQ'Omont •• 
Cottonwood Fa.Ds 
Latrobe .. 
Globe ... 

•Order by r..:unber. 

State. 

Monta.na. 
GIOJVia. Ttnn~MM 
C.Iifomia. 
Ttnneuee 
C&lilomia 
TtnnHSM 
Co~r&do 
Tenneuee 
Colorado . 
Va.-Md.-W, Va 
California •• • • 
Ky ... va.-Tonn 
ViJlrinia--Maryl&nd • 
Vira-inia-Wett Virainia. 
Califotnia • • . . . . . . 
Tenneuee-North Carolina. 
California.. . • ••• . 
California • • . . 
Ala.-Ga.-Tenn . • 
Tennontt 
Tonno.ace .. 
Tenne$see .. 
Maryland-Viriinia • • . 
Montana •••••• •• • 
T11nnetn• •. •... 
Vilyinia ... Wut. Virrinia . • 
Ttnnt'llet .• . •. • 
Weat. Virginia-Maryh•.nd. 
Califorr.ia •.. •. 
Wyomma 
California • • 
Wat Viryi.rua-V~r(inia • • 
Ten,..... ... .• 
WMt Virr1n!a 
Alabama 
Colorado • 
California 
M-ontana • •• 
C&hfornia • • • 
Ton
C&Iifomia 
Tuaa • . 
Ca.liforma. 
Virvinia.-WMt Virrirua 
Idaho 
Ken~ky 
Ktniuc.lcy .• 
Colorado •. 
Oreron .. 
Ma.uachuao~t.t-Cor,ntcileut. • 
California.. 
Wyomin1 .. 
Tenn ... s.ot 
WuhinQton . 
Montana 
Mont.A1,& 
Color&c:~o •• • • • • • .. 
Colorad·l 
Virainia· Tonn .. sce .. 
Colorado • 
Virginia-Wttt Viriini" •• 
Michia•n 
California, 
Texas. 
Utah 
California . 
lllil'l(lil·lndiana •. 
Color-ado • ••• 
Wnt Vif'l'lni&·Ohlo 
'J. C.-Va.-Md 
Colorado 
W Mt. Virilni& 
OrfiC)n • 
Oklahoma (Ind. T.) . 
r.,,..... 
Teas 
Wut \ y.nia •• 
Georp-Aiab&ma 
Oklahoma (Ind. T.) . 
Vir£inia·!'lllf1h C•rolina 
Illinc:U-Indiaoa • 
Pennayl•at:Ja . • 
New Yor'lc ·Ntw JerMy 
JoJ,&n.& 
Soulb D.lcota- NobrMl.a 
Washington . 
Nebrulca • ... 
Nebra.ska 
Oroaon .•• . . 
North Carolina-TennassM 
Wyomirll' . . . ..... 
Ponntylvania.-Ntw York .• 
Pennsylvan1& 
Pennsylvania . 
Tennouoe 
South Dakot&. 
South Dakota 
Oklahoma (Ind. T.) .. . 
South Dakota 
South Dakota 
Califotnia . • 
Pennsylva.ni.l', •. 
ldaho-O•t Q'On . , 
Idaho 
Indiana-Illinois • 
Wuh•naton .• • 
Wyomtna-South DU:ol& 
South Dakota-Nobruka 
Kt.IU&I . 
P.nnaylvania . 
AriZOfl• ••• 

t Paymcn\ muSt be made by montJ c·der ot ln eu'" 
l Oo.._vo edttion o! this folio m&J be had at..,.,.. pnu. 
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26 

Out of •t.oc:lc. 
do. 
do. 
do. 
do. 
do. 
do. 
25 
25 

Oul or ttoek. 
26 
26 

(),•t of tt.oek 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
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f N<. Name o! folio. 

111------+---
112 
113 
114 
115 
116 
117 
118 
119 
12a 
121 
122 
1) 3 
124 
25 

126 
127 
128 
129 
130 
131 
132 I 
1331 
134 
136 
136 
137 
1as 
139 
140 
141 
142 ... 
144 
145 
146 
147 
148 
149 
150 
151 
152 
163 
154 
155 
156 
157 
158 
169 
160 
161 
162 
163 
164 

<"166 
lb6 
167 
168 
169 
170 
171 
172 
173 
174 
176 
176 
177 
178 
179 
180 

1181 
1182 
183 
184 

1185 
• 186 
1187 
1188 
ld~ 
190 

Bisbee ~reprint) . . . . . 
HlUOil •..... . 
De 'Smet • ••••• . • 
K' tt&nni~ . • • • . -
Ashe'fille •• •. • • 
Ca.sse.1ton-Fargo •• • •..• 
G...eneville ... 
Fayetterille •.. 
Silverton ••• 
Wayn .. bui'Q' •. 
Tahlequah 
Elders Ridge . 
Mount Mitchell • .. 
Rural Valley •.. 
Bradshaw Mountains 
Sundance. 
Aladdin. 
Clifton 
Rico .. 
Needle Mountain& 
MUS(;OflOe. 
,::O:bensburr 
Bt. ~.ver . • . .•... 
tfPpesta •• . 
St. Marys. 
Dover ..• 
RoddillQ'. . •. • . • . 
SnOQu•lmie ...... • . 
Milwa.ukee SP6Ci&l ..• .• 
Bald Mountain-Dayton . •• 
Cloud ~ak-Fort McKinney 
Nantah&la 
Amity . • . •• . • . • . • 
Lanc.uter-Minera.l Point 
Roprsville 
Pisph 
Jopl:n District (reprir.t) 
Penobscot Bay . . 
Devil$ Tower . . 
R ........ Mountain • 
Patux.e~ • . 
Ouray ••. .• 
Winslow •• 
Ann Arbor (reprint) • . 
Elk Point .... . . 
Passaic • ..• 
Rockland ... 
Independence 
Accident-Grantsville • • • . 
FrAnklin Furnace 
PIUladelpiUa 
Santa Cruz ... 
Belle Fourche ...•. 
Aberdeen-Redfield . 
EIPaso .... .. 
Trenton .... . 
Jamestown-Tower . 
Watkins Glen-Cata!on.k . 
Mercersburg-Chambersburg 
El"\iineer Mountain . . • . 
Warren ....... • 
Laramie-SherJTia.n . . 
Johnstown .. 
Birminrham . 
Sewickley 
Burgettstown-Carnegie • 
FoxbUt'I'-Ciarion . • 
Pawpaw- Hancock. . 
Claysville 
Bi:&ma.rek 
Cboptank • • . • • • • • 
U&no-Bumet 
Kenova • • • 
Murphys~ Herrin 
Apishapa .... 
EJ.lij.ay ••.• • 
Ta.lou;a-Sp~eld 

b..:.--nesboro-Pattc..n 
Nia.pra •. . 
Raritan 
Eutpon . .. 
San Fra.nci.sco 

Sta ... ~ Priu.t 

Arizona . 
So<tlb Dalcot.a 
South Dalcot.a •• 
Pennsylvania •• 
North Carolina-TeMesMt 
Nuth Dalcota·Mo.~
Tenn ..... -North Carclu\a : I 
Arkans.u-M1HOWi 
Colorado ••• 
Pennsylvania , •• 
Oklahoma (Ind. T \ 
Pennaylvani& .• 
North C&rolina.-Tenneueo 
Pennsylvania . 
Arizona •• 
Wyoming·South Dakot..&. 
Wyo.-S. Dak.-Mont . , . 
Arizona • .. . , • • 
Colorado ••• 
Colorado . 
Oklahoma (Ind. T.) 
Pennsylvania . 
Pennsylvania 
Color•"'o . 
Maryl&nd-VirvJnia 
O.t.-Md.-1'1. J •. 
California •• 
WashinQ'ton 
Wisconsin. 
WyomillQ' • 
Wyomin,r •• , 
North Carolma-Tenn.uet 
Pennsylv&Na. . 
W'ISCOI'!Sln-lowa- lltinoia 
Pen.n.&yln.nia . 
N. C.~ma-S. Carolina . 
li.JMOUri- K&nMa • 
Ma.ine • 
WyonUnr •• 
Ten--l>orth Carolina 
Md -D. C 
Colorado •• 
Ark.-Q.;, ( Ind. T.) 
M1chipn • 
S. Oak -1'/ebr.-lowa 
New Jers.ty-New York 
Maine .• ••• 
Kansao 
Md.-Pa.-W, Va 
Ntw Jen.ey 
Pa-N. J.-Dtl . . 
c~lifornia. .• . 
Soulb Dakota 
South Dakota 
Te.xas .. • , , 
New Jeraey-Penntylvania 
North Dakota 
New York • . 
Penn!lylvania 
Colorado . , 
P«mnsylvanit. -New York 
WyOMII'\Q' 
Pennaylvania. 
Alabama. • 
Pennsylvania • 
Pennsyln.n.ia. . 
Pennsylvania • 
Md.-W. Va.- Pa 
Pennsylvarua 
North o.Jtow 
Maryt..nd 
Tuu .. 
Ky.-W. Va.-Ohio 
Illinois 
Col¢rado 
Ga.-N. C.-Tonn 
lDu:lOis 
Pennsylvama 
Ntw York 
New JtrMF 
M&int •• 
California 

• • • • • I 

Cents. 
25 
25 
25 

Out of t loek . 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
4:?. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
&0 

Out of tMck. 
do. 
do. 
do. 
do. 
do. 
2& 

Out ofat4Ck. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
50 

Out ofttock. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
25 
26 

Ou of ttoek. 
do. 
26 
&0 
2& 
2& 
2& 

0\.t "' ttock 
26 
2& I 

1191 
192 
19> 
194 
196 
196 

Van Hom Texas . 
llUnoit 
Montana 
Ohio .• •• 

I 
Out of tt«1c. 

.. 2& I 

Belleville-Breew • 
Phi!Lpsbui'Q' 

• 2& 

... 191 
198 
199 
200 

1201 
202 
203 
204 

1205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
21.'1!' 
21& 
217 
218 
219 
220 
221 ! 

l 

Columbus . . 
CutleRock 
Silver City . 
Galena-Elizabeth •. 
Minneapolis-SL Paul 
Eureka Sprinp-Ha.rrison . 
Colorado Sptii\Q'$ . . • 
T olchester . • . 
Oettoit ... . 
Lea.venworth·SrniUwille .. 
Deming ....... . 
Colcheater ... Me.comb . 
Newell ...... . 
Herman-Morris .. 
E1kton·Wllming .on . 
Syrar.use ... L.akin .. 
New Athens-Okawville. 
Raton·Brilliant-Koahler . 
Hot Sprinas • • • • • . • . . 
C..rlyle-Centralia 
Ray •• •• ••• 
Riddle 
Central Bla<:k Hills • • 
Gi.ll&spi.-Moun\ ou .... . 
Bes.Mmer-V andive.r 

Colorado • 
New Mui~ 
lllinoit-lowa 
Minn11 t& 
Arkannt-Mi••ouri 
Colorado . 
Moryl&nd . . 
Michia-an 
Mi5$0uri ... K&• . • ,, • 
New M•xieo 
lllinoi.s 
South Dakota 
Minno&Ot.a • • 
Md.-Del.-N. J.-P• 
Kansas • . 

• 

lllino.it 
New Mexico Colorado •• • • 
Arkan1a1 .•••••• 
Illinois •. 
Ari-zona 
Orecon . 1 

$.rl•tth Da\t~ • , ••••••• 
IUilk-' t ........ . ... . 
Alaba.na ..••••.• .•• • 

I These to-:~ are also publisbed in octavo form &t 6 0 c.ntl e.&dl. 
-.;Oct& YO .mtion oal) of tbe$e fo0o. is in t-t«k. 

26 
26 
26 
28 
26 
25 
26 

Qqt of stock. 
26 
60 
25 
25 
26 
25 
26 
25 
25 
28 
80 
28 
2& 
26 
2& 

100 
26 
60 

Clteula.rs st-oowin,z the location of the are& ""..overed by any of L~e above foliol. u well wlnfom.:.tion C«K.efl'lm2 t.opoflT&pbi-e maps a..nd other public.aUom of the Gtolofic.al Sui"Yey, may 
be had on appliQlioo t<> tbo Director. Unit.ecl State. Geolor>cal Survoy. Wuhi~ D. C. 

• 

• 


