
GEOLOGICAL SURVEY OF ALABAMA 
EUGENE ALLEN sMrrn. PH.D., STATE GE0Loo1!i1'J' 

SPECIAL REPORT NO. 14 

GEOLOGY OF ALABAMA 
BY GEORGE I. ADAMS, CHARLES BUTTS, L. W. STEPHENSON 

AND WYTHE COOKE 

EXPLANATORY TEXT TO ACCOMPANY THE GEOLOGICAL l\IAP OF THE STATE 

PREPARED IN CO-OPERATION WITH THE UNITED STATES 

GEOLOGICAL SURVEY 

FILE COPY 
PUBLICATIONS DIV. 

THOMAS V. STONE 
Chief, Publications Division 

GEOLOGICAL SURVEY OF ALABAMA 
P.O. Drawer O 

.University.l Alabama 35486 



GEOLOGICAL SURVEY OF ALABAMA 
EUGENE ALLE~ Sl\U'rH, PH.D., S ·xArE GEOLOGIST 

SPECIAL REPORT NO. 14 

GEOLOGY OF ALABAMA 
BY GEORGE I. ADAMS, CHARLES BU'l'TS, L. W. STEPHENSON 

AND WYTHE COOKE 

EXPLANATORY TEXT TO ACCOMPANY THE GEOLOGICAL MAP OF THE STATE 

PREPARED IN CO-OPERATION WITH THE UNITED STATES 

GEOLOGICAL SURVEY 

SECOND PRINTING, 1979 

UNIVERSITY, ALABAMA 

1926 



---------- - -- ------ ----- ---



LETTER OF TRANSMITTAL 

To His Excellency, 
Governor W.illiam W. Brandon, 
Montgomery, Alabama. 

UNIVERSI'fY, ALABAMA. 

July 1, 1926. 

Sm: I have the honor to transmit herewith the manu­

script on the Geology of Alabama, with the request that it be 

printed as Special Report No: 14, of the Geological Survey 

of Alabama. 

Very respectfully, 

EuGENE A. SMITH, 

State Geologist. 





GEOLOGICAL CORPS 

EUGENE ALLEN SMITH, Ph.D. ____________________________________________ State Geologist 

WALTER BRYAN }ONES, Ph.D ________ _______ C/zief Assistant 

ROBERT S. HooGES, D.Sc.·------ -- -·- Chemfrt 

ROLAND McMILLAN HARPER, Ph.D. Geographer 

HARRY E. W HEELER __________________________________________________ C urator of the Museum 

MRS. HERBERT H. SMITH ________ _________________________________________ Assistant Curator 

A. T. Do No Ho __________________________________________________________________________________ seer et a ry 

RIVER GAUGE HEIGHT OBSERVER 

T. 0. \VATSON ______ _____ ....Elk River at Elkmont, Alabama 





ERRATA 

P. IS, after plate 9, read plate 9A-Crsptocoon, undescribed species? From vicinit)· 
of East Lake, Birmingho.m, p. 86. 

P. 14, 

P. 16, 

plate 28, the title• of cuts A and B are interchanged. Also third li.ne from 
bottom, for Loui.sville age read Lowville nge. 

plate 62Il, for the incomplete .sen tence, The Plotystrophia ···-·------·-{ read 
The Pla t.rstropliia and · H •barrc'lla, pl nte 84, figs. 7-11 and 18-14, were co l"-ctcd 
at thil! pince immcdfately beneath lM green clay. 

PP. 17 and 18, plates 71-76, and p. 84, line 7, for paleographic read paleogeographic. 

P. Sl, first footnote, for "7 Iden," read - Idem. (This part of the footnote refers 
to the work of A. H. Brooks, mentioned in the fourth paragraph.) 

P . 87, line 8, .for "Choctaw Bluff" read Cherokee Bluffs. 

PP. 41, 79, for Ulrich's definition and di•cussion of the Ozarkian System see GP.ol. 
Soc. Am. Bull. 22, pp. 627-647, 1911. 

P . 74, plate 8, £ig. 14. and p. 214, plate 08, figs. 8-9, for Dorypyge aldricl1i read 
Dor)"/Jyge aldrichensis. 

P. 8.8, figs. 28-24, for Schizopea washburnensis read S. woshburnti 

P. 90, line 9 and last line at bottom, for Jefferson County read Blount Co. Also in 
description of figs. 8,9, for locu/suns read /ow losu1", 

P . 94, near middle, for Loca11ospira read Lecanos/lira. 

P 94, fig. 14, for Oneonta read Oneota. 

P. 100, fig. 21, for Goninr11s read Goniurus. 

P. 185, line 6 from bottom, for Pruiton read Pruitton. 

P. 175, footnote, for Coosa Valley Region read Tennessee Valley Region. 

P. 202, line 6 from bottom, for Gloyd read Floyd. 

P. 217, footnote, for 1922 read 1928. 
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PREFACE 

For more than tw nty years the eological Sur\' y of Alabama bas 
ielt the great nceJ of a n :vi · cl edition of the geologic d map o1 the State, 
but the scarcity of funds necessitated con itlernblc delay. Tbree years 
ago the Survey undertook the task f actual revision in coo_peration 
with the U11 ited States Geological Sun·ey, each party lo the contract 
to bear half of the field and office expenses in the preparation of the 
manuscript. In audition to the lllap, ther -was lo be prepared a com­
prehensive report of the Geolog) of Alabama. With the final presen­
tati on of the mann ·cript for both the map and report, the Federa l coopera­
tion was to end, and the publication was to b entirely at tl1e e:---ven e of 
the State of Alabama. 

After many field seasons in Alabama, the specialists detailed to this 
work have completed one of the best and most detailed state geolog·ical 
ma ps issued up to the j)rcsent time. The report '' hich this rnap is to 
accompany is profusely illustrated, and constitutes an excellent outline 
of the salient features of the geology of the State. 

The personnel of the authorship of the new map and report is as 
follows: 

Charles Butts, of the United States Geological tu-vey, revised the 
mapping and classification, and described the Paleozoic strata of the 
State. Mr. Butts has spent a number of years in Alabama, and has 
from time to time issued contributions to this phase of Alabama geology 
and has others prepared and awaiting publication. 

L. W. Stephenson, in charge of the Coastal Plain section of the 
Cnited States Geological Survey, is responsible for the revision of the 
:\Iesozoic division. Dr. Stephenson has been engaged in investigations 
on the Cretaceous of the Atlantic and Gulf coasts for many year-, and 
hi . numerous publications on the subject are everywhere recognized as 
authoritative. 

\ Vythc ooke, f the linited States Geological Smvey, brought 
the Cenozoic cLivi ·ion up to date. Dr. Cooke has spent parts o E a number 
oi yea rs in the labama 'oastaJ Plain region, and that of adjoining states, 
and is excellen tly informed on the Tertiary stratigraphy of lhe State. 

Geo. I. _ dams, P rofessor ot Geology at the University of Alabama, 
revi ·ed the mapping of the crystalline roe.ks and described the fo rmations. 

The work of these authors both in the field and in the office ·was 
accomplished in the years 1D23 to 1925, and the map and descri_ptive text 
practicall) completed in rea tliness for the engravers and printers in the 
iall 0£ 1925. 

The first geological map of the State issued by the Survey was 
:.Iichael Tuomey's map printed in 1849, which was received too late to 
be incorporated in his report of 1850. Tuomey spent some years revising 
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this map, and after his death in March, 1837, his second map was sent to 
press. This map appeared in 1858, and was sent out with Tuomey's 
Second Biennial Report, published the same year. 

The next work done on geological maps of the State was by the 
present incumbent, who revised Tuomey's second map, and had an 
edition printed for his outline of the geology of Alabama, incorporated 
as a part of Saffold Berney's Handbook of Alabama, which was pub­
lished by the State in 1878. In 1894 appeared the large map compiled 
by Eugene A. Smith, Henry McCalley, Joseph Squire, A. M. Gibson, 
Daniel W. Langdon, Jr., and L. C. Johnson. This edition was entirely 
exhausted in less than ten years, leaving a rather acute situation. The 
expense of getting out such a map is very great, and it was not until about 
three years ago that a ray of hope was seen for a revision. During the 
interval between the exhaustion of the 189-! edition and the present, there 
were several editions of a small, double-page general map, which was 
incorporated in several reports of the Survey, and also distributed separ­
ately, whenever desired. This has been of very great help and gave tem­
porary relief. 

It is with a deep sense of satisfaction and gratitude that we an­
nounce the issuance of the present map and report. The task has proved 
to be a large one, and could not have been completed without the most 
hearty and generous support of every one concerned. In connection 
with this we would like to express our sincerest thanks to the Director 
of the United States Geological Survey, for his most effective cooperation, 
in the preparation of the manuscript for both the map and report, ancl 
finally for the engraving and printing of the map. We are also deeply 
indebted to His E xcel lency, Go vernor 'N. V./. Brandon, and to the Secre­
tary of State, Hon. S. H. Blan, who with the writer constitute the Com­
mittee on Publications of the Survey. This Committee was unanimous 
in its decision to have the report printed on the best paper, and to have 
the entire edition bound in cloth. Every wish of the Survey was granted 
and nothing overlooked or denied which would add in any way to the high 
quality of the finished product. We also wish to express our thanks to 
Judge James J. Mayfield, Judge Charles E. McCall, Hon. W. B. Allgood, 
l\fr. C. W . Lee, and others at :Montgomery, for their many courtesies 

--0.11-&-- h-i ~~{h~~~~~~.. J~d.g~~l\.1!:!y-f!~!d ~nd ~.1!:r~!! h2,"P h~Pn _p ~pPr i;:a ll v hPl D~- ~ __ 

ful on numerous occasions. 
It has been our intention to give to the State the very best lieport 

and map that was possible, and no effort has been spared to carry out 
this aim. It is now consigned to the People with the hope that its service 
in the future shall more than justify all of the work and expense entailed 
in its preparation and publication. 

Euc1~xi:; ALLEX SMITH. 
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A. VIE\.\·- OJ\ TIU: OPJ:;LJK,\ l'LXJ'EAli 
Looking north from a. point 2 miles west of Camp Hill, Tallapoosa County. The parallel 

Jines arc ~trips of turf left to prevent wa!->h in contour cL1ltivation. Photo hr Chas. Dutts, 
lfnited State' Geological Survey. 

---

B_ VIEW ON CI-IEAHA MOU1'T.-\IX 
The highest point in the State, in the southwest part of Cleburne County. Its altitude is 2,407 

feet above sea level. Looking southeast. Photo by \Valter B. Jones, 
Geological Sun•ey of Alabama. 

C. LOOKING DO\Vl\ COOSA RIVER FROM THE NARROWS ABOUT 6 MILES 
SOUTHE,\ST OF SHELBY, ALA. 

Shows surface of ,\shland i>latcau incised by the river to a depth of 300 fut. 
Photo by Chas. TI11tts, Cnited States Geological Survey. 



THE CRYSTALLINE ROCKS 

By GEORGE I. ADAMS 

INTRODUCTION 

GEOI,OGIC SE'ITING 

The State of Alabama embraces parts of two geologic provinces-the 
Appalachian province and the Coastal Plain. The irregular boundary 
between these provinces is a continuation of the "Fall line" of the Atlantic 
States. This boundary enters the State at Columbus, Ga., passes near 
Wetumpka and Tuscaloosa, and thence trends northwestward towar~s the 
northwest corner of the State, near which it is indented by the valley of 
Tennessee River. The Appalachian province has three ·major divisions, 
the Piedmont Upland, the Appalachian Valley, and the Appalachian 
Plateau. 

The geologic formations of that part of the State within the Ap­
palachian province range in age from Archean to Carboniferous and in 
that area the structural features trend northeastward,. The Piedmont 
Upland at the southeast is underlain by igneous rocks and crystalline 
schists, mainly of Archean and Algonkian ages, which are thrust-faulted 
and have a very complex structure. The Appalachian Valley, which is the 
median division, is characterized by mountain ridges and longitudinal 
valleys trending in a northeast direction, and the stratified rocks are gen­
erally highly inclined, the structure being due to the folding and faulting 
of the Paleozoic rocks. The Appalachian Plateau at the northwest has 
suffered only minor deformation and the rocks are for the most part 
nearly horizontal. In the extreme northeast part of the State the moun­
tains of the valley region have altitudes of about 1,800 feet above sea level, 
but the surface of the whole Appalachian province descends toward the 
Coastal Plain to altitudes of abo1:1t 700 to 1,000 feet on the divides. The 
highest point in Alabama, 2,407 feet above sea level, is Cheaha Mountain 
in the southwestern part of Cleburne County and 15 miles north of Ash· 
land. 

The Appalachian Valley and the Appalachian plateaus are more fully 
described by Butts in the chapter on the Paleozoic rocks. 

The physiographic divisions of the Appalachian provinces are shown 
on the sketch map (Fig. 1). 
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TOPOGRAPHIC- DIVISIOXS 

The Piedmont Upland, which corresponds in extent to the area of 
crystalline rocks, exhibits two rather distinct topographic divisions. The 
lower division, which is here called the Opelika Plateau, occupies the area 
that is underlain by the Archean rocks. Before the Cretaceous forma­
tions were laid down the Archean surface was peneplained. The subse­
quent removal of the Cretaceous formations reexposed this old surface 
and revived the process of erosion. It has since been incised by the 
tributaries of Chattahoochee River, which forms a part of the eastern 
boundary of the State, and by the tributaries of Tallapoosa River, which 
lies adjacent to the northwest border of the Archean rocks. These rivers 
have cut valleys about 200 feet below the general surface. Portions of 
the valleys of High Pine Creek in Alabama and Town Creek in Georgia, 
which are minor streams, lie along the border of the Archean rocks be­
tween Tallapoosa and Chattahoochee rivers. 

There are no striking topographic features in the Opelika Plateau. 
Away from the breaks near the river this plateau has a gently diversified 
surface that is largely cultivated. The equivalent of the Opelika Plateau 
in Georgia is the Greenville Plateau,' which is more diversified. Some of 
the physical features of this part of the State are shown on Plate 1, A. 

The higher topographic division of the Piedmont Upland is the Ash­
land Plateau, which is diversified by ridges. It is the mountainous 
portion of the Piedmont and includes Cheaha Mountain, the highest point 
in the State (PI. 1, B). This point is at the northern end of Talladega 
Mountain or Rebecca Mountain, which has been called the Blue Ridge 
in Alabama but is not identical with the Blue Ridge proper of the 
Appalachian region. 

Most of the surface of the Ashland Plateau lies at altitudes of 1,000-
1.100 feet above sea level in the northern part, and descends to 500-GOO 
feet in the southwest part (Plate 1, C). The northeastern portion is 
drained by Tallapoosa and Little Tallapoosa rivers. The southeastern 
portion is drained by tributaries of Tallapoosa River, and the northwestern 
and southwestern parts by streams that flow to Coosa River. The a1·ea 
is well dissected. The valleys are narrow and the cultivated lands are 
on the general upland, which has a rolling surface. The valleys and 
narrow ridges are not generally inhabited. 

T he ridge~ all due to tlie presence o ( ha rdcrl·ocRs a110-"1'heir 
trends indicate structure. Black Jack Mountain, altitude 1,350 feet above 
sea level , near the border of Randolph County, just east of the State line 
111 Georgia, is an isolated peak or monadnock. Many of the minor 

1 La.Forge, La.uretH.'e. Georgia Ccol. Sun·ey, Bnll. 4~, pp. 77-78, l92;i. 
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streams are influenced locally by the structure, but the ridges are crossed 
by the larger streams, which are antecedent. 

The Ashland Plateau blends with the Opelika Plateau along the 
valley of High Pine Creek in Randolph County. Its northwest border is 
not definitely marked topographically but descends to the creeks which 
skirt the boundary of the crystalline rocks and which are tributaries of 
the Coosa in the valley region. The deeply i.nci ed valley of the Coosa 
(See Pl. 1, C swings across the southwestern part of the upland whose 
margin is beyond this valley at the edge of the Cretaceous rocks. The 
Ashland Plateau is the equivalent of the Tallapoosa upland 1 in Georgia. 

The rocks of the Ap_palacbian province pass under the formations of 
the Coastal Plain, which strike nearly at right angles to the structure of 
that province. Along the border the Appalachian ro ks are overlain by 
the Cretaceous rocks and farther south they are more deeply buried by 
Tertiary and later sediments. Near the eastern border of the State the 
formations of the Coastal Plain dip east of south; farther west the general 
direction of dip is southerly, and it gradually becemes southwesterly as 
the line of outcrop swings around into the Mississippi embayment. There 
are some resistant formations in the Coastal Plain which give rise to 
irregular escarpments locally called hills and ridges. There are no 
prominent topographic featur~ due to faulting or folding, although some 
local structural features are known. 

No intrusive igneous rocks are found in the Coastal Plain. The 
crystalline rocks, which constitute a part of the floor on which the 
formations of the Coastal Plain were deposited, have been reduced to a 
generally even smface. The slope of this surface has not been adequately 
determined by deep borings. A boring at Snowdoun, 10 miles south of 
Montgomery and about 30 miles from the border of the Piedmont 
Upland, encowuered crystalliue rocks at a depth of 1,895 feet. This 
depth indicates a slope of the crys talline floor of 50 to 60 feet to the mile, 
after the diHerence of altitude is deducted. 

HISTORICAL SUMMARY 

The mapping of the crystalline rocks for the present must be in part 
only tentative and in places generalized. The ages of the formations 
and their structural relations are not fully determined. What is here 
presented is largely a consensus of opinion and is attempted as a sym­
pathetic interpretation of the work of others, made after a general recon­
naisance during which the boundaries of the areas were carried through 
as best the time would allow. It is because of this fact that a sketch of 
what has previously been done is presented here. The writer wishes to 
express his obligations for the helpful counsel of Dr. Eugene A. Smith, 

·1 LaForge. Laurence. Georgia Geol. Suryey, Bull. 4~, pp. 7 -l·i<i, 1!125 . 
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State Geologist of A.labama since 18/'B. Dr. Laurence LaForge, of the 
United States Geological Survey, has given helpful criticism. The note­
books and maps of Dr. Smith and Henry :J[cCalley haYe been freely used. 
:Jir. Charles Uutts accompanied the writer in a part of the field and made 
valuable suggestions. 

On the map accompanying the first report by Tuomey (18-±\l), who 
was the first State Geologist of Alabama, an area of ":Jietamorpbic" rocks 
is shown which agrees in general with the area of crystalline rocks as now 
known. In the text the occurrence of metamorphic rocks at \Vetumpka 
is noted. They are the southern extremity of the "Primary region" 
inscribed on the geologic map of the United States by \Villiam :Maclttre 
(1800). In Tuomey's second report (1858), the same area is shown 
rlrawn with more accuracy and colored as "::vietamorphic." The "Primary 
rocks" were included by Tuomey as a system underlying the ":Jietamor­
phic," but he did not map any areas of them. 

In the first report by Dr. E. A. Smith (181'4), who succeeded Tuomey 
as State Geologist, the term "Archean formations" was used for the area 
called "1''1etarnorphic" by 1''uon1ey. On litho1ogic grounds it 'vas con­
cluded that the Laurentian is probably represented but that the area is 
made up principally of alternations of the Iluronian am! the "\\.hite 
Mountain series." No geologic map accompanied this report, hut the 
"Outline of the Geology of Alabama" by Dr. Smith that was incorporated 
in the Handbook of Alabama, published liy Berney in rn: 8, \Vas accom­
panied by a geologic map that was a reYi~ion of Tuomey's map. On this 
map the boundary of the ":Metamorphic" area was modified to exclude a 
strip along the northwe~tern border that was belie\'ed to be composed of 
metamorphosed Silurian sediments. Southeast of this belt the semi­
mctamorphic slates and conglomerates of the " . .\cadian (Ucoee conglom­
erates and slates of Tennessee)" were noted. \Vi th this comment the 
"Ocoee" problem entered the geologic literature of Alabama. It came 
about as a result of an examination of the exposures near Knox\'ille, 
Tenn., by Dr. Smith in company with Prof. F. I-I. Bradley, of the Univer-
sity of Teuuessee. Tl1e q uartzites of Rebecca l\Jountain were considered 
as probably metamorphosed Potsdam sandstone. In the second revised 
edition of Berney's Hanel hook ( J 8!12) there is no geologic map, but in 
a sketch of the geology of Alabama the crystalline rocks arc called Archean, 
andanole I ma(!c1Tiaf"111e- rc1rRs a foTlg- fhe 110Trirn·esrh0Tde1-an:''prohably-­
metamorphosecl Choccoloco or l\Ionternllo shales and the \ \' eisner 
quartzite." 

In 188.). at the reque,;t of Dr. Smith. a recu1111ai~~~11Ke of the crystal­
line area was made by Prof. C. J f. I [itchcock. of Dartmouth College. for 
the pnrpose of correlation and to show that the crystalline rocks rontinne 
into .\lahama and rlo not stop in ~enrgia. as was thought by ,;ome at that 



THE CRYSTALLINE ROCKS 29 

time. Hitchcock 1 classified the rocks as Ocoee, Huronian, and Lauren­
tian, and stated that the Laurentian is represented around Dadeville. 

On the geologic map of Alabama published by Dr. Smith in 1894 the 
crystalline rocks are represented by two patterns; one for the Talladega 
(Ocoee) formation and other imperfectly crystalline slates and the other 
for the crystalline schists. On the explanatory chart accompanying the 
map the Talladega is classed as "Algonkian, probably in part Cambrian," 
and the fully crystalline rocks are referred to the Archean. 

In Part II of the report on the upper gold belt of Alabama' Dr. Smith 
discusses the crystalline rocks. His statements furnish an interpretation 
of the map published in 1894. The Talladega is described and three 
belts of gneiss are noted, two of which correspond in a general way with 
the positions 'of the granites and gneisses of the present report and the 
third has the same extent as the Archean on the present map. Diorites 
accompanied by hornblende schists in places, corresponding to hornblende 
rocks described in this report as intrusives in the Ashland mica schist, 
are mentioned. The Hillabee schist, which is considered to be an altered 
basic rock, is described as extending from Chilton County through Coosa 
and Clay counties into Cleburne County. The Hillabee as mapped by 
Dr. Smith is shown on the present map as occupying the belt which he 
described. Other basic rocks are noted as occurring in different places 
in the gneiss belt. 

Dr. Smith, accompanied by Van Hise, crossed the c_rystalline area in 
1896. Dr. Smith has reported to :me verbally that on leaving Jacksons 
Gap for Dadeville Van Hise considered that he had found the "original 
Jacob" and had entered the area of typical Archean rocks. In this 
opinion he concurred with Dr. Smith. The limit of the Archean on the 
present map is drawn through this contact, and the Archean area corre­
sponds with the southeastern area of crystalline schists on the map 
published in i894. 

From 1901 to 1904 Henry McCalley spent several months each year 
studying and mapping the crystalline rocks. His untimely death came 
before he had interpreted his field notes or compiled his maps and put 
his results in form to be used for publication. His field map and note­
books are, however, preserved. Prouty used them in making his report 
on Clay County, and the writer has used them extensively in interpreting 
the crystalline rocks. 

On the map accompanying the report by Prouty on the marbles of 
Alabama 3 a portion of the Talladega is mapped and a very small part of 
the Hillabee chlorite schist is shown. 

In the report on Clay County by Prouty • the formations mapped are 

1 H itchcock, C.H., Am. Jour. Sci., Vol. 130, pp. 278-283, 1885. 
2 SrniLh, E . .>.\~, Alabarna Ccul. Sucvcy, Bull r., 1 96. 
3 P routy, W. F., Bull. 18, Alabnrn:1 Ccol. SurYc}', 1916. 
• P routy, , V, E;. , A b bnma Gcol. S un•cy, Coun ty Rept. No. 1, 1923. 
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principally ( 1) the Ashland "series," which he believed to be largely of 
the age of the Carolina and Roan gneisses, which are considered A.rchean 
by Keith, and ( 2) the "Talladega (Ocoee) series," a part of which 
Prouty referred to the Cambrian and the remainder to the 1\'lississippian 
and Pennsylvanian. Typical and altered phases of the Ashland and 
Talladega were differentiated. The correlation of the Ashland made by 
Prouty, however, is not accepted in this report. Prouty mapped basic 
intrusive rocks in the Ashland and noted the occurrence of amphibolites, 
which are probably their equivalents. A part of the Hillabee chlorite 
schist as mapped by Dr. Smith is shown as lying between the Ashland and 
the Talladega. This rock is considered to be an altered diabase intrusfre 
introduced along a thrust fault. The Pinckneyville granite, which Prouty 
regarded as post-Carboniferous, is shown as occupying considerable areas 
and also as forming small intrusive masses both in the Ashland and the 
so-called altered phase of the Talladega. 

The Carboniferous age of a portion of the Talladega had been 
reported by Dr. Smith' on paleontologic evidence obtained from fossil 
plants submitted to Dr. David White, and the name Ashland mica schist, 
introduced by Prouty as equivalent to the fully crystalline schists, was a 
term taken from the maps by Mc Calley. 

In an article on the graphite deposits of Alabama hy Brown" a 
detailed map of a small area of the Ashland rocks is presented and their 
structure and petrography are discussed. The conclusions in his article 
as to the age of the formation are in general agreement with those of 
Prouty but in some respects are a little more definite. 

DESCRIPTION OF FORMATIONS 

ARCHEAN SYSTEM 

The Archean rocks consist principally of schists and gneisses which 
have in general the chemical composition of igneous rocks. They differ 
greatly in lithology and have a complex structure. In the area indicated 
on the geologic map as Archean there are also many small masses of 
intrusive igneous rocks and metamorphosed sediments of later age that 
have not been mapped separately. The Archean rocks contain no indis­
putable fossils. Indirect evidence of the existence of Ii fe has been found 

_ e:lsewhe.re in rQc:l ·~ _oLthls _ae:c but not_au et in b-labama. 
The Archean rocks are characterized by disordered structure caused 

by movements of the earth's crust in remote geologic time. The intrusion 
of later igneous rocks , faultirig, and the infolding of Paleozoic sediments 
and long-continued degradation of the surface have produced a geologic 
pattern showing strips of rocks trending northeastward an<l forming 

1 Smith, E. A., Science, new ser. vol. 18, pp. 244-24G, J903. 
'Brown, John S., Econ. Geology, vol. 20, pp. 208·248, May, 1925. 
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elongate areas and linear elements which, excepting minor areas of meta­
morphosed sedimentary rocks, have thus far been recorded only on recon­
naissance maps. Deep weathering and cultivated lands make detailed 
mapping of the Archean rocks very difficult. 

The iield maps made by McCalley show that he attempted to classify 
the Archean rock and to map strips and areas of basic rocks, granite 
gneisses and mica schists but they were fo und to be too generalized fo r 
publication. 

The rocks examined petrographically by Clements,' which may be 
referred to the area mapped as Archean, were determined to be more or 
less gneissoid biotite granite, biotite gneiss, biotite augen gneiss, biotite­
hornblende gneiss, diorite, olivine diabase, cortlandite, hypersthene gabbro, 
hypersthene-hornblende-biotite gabbro, pyroxene-hornblende rock, augite 
norite or hyperite, amphibolite, serpentine, hornblende-mica schist, and 
quartz schist. 

The rocks determined by Brooks 1 from the area consist of biotite 
gneiss , augen gneiss, granite, diorite, quartz diorite, epidiorite, and quartz 
diabase. 

A specimen of rock collected by Dr. S. J. Lloyd and presented to 
the University of Alabama was determined as a norite. It was found 
east of Soapstone Creek in Tallapoosa County. 

The relative ages of the rocks listed above have not been determined, -
and some of them are probably younger than Archean. The writer ven­
tures the suggestion that the diabase dike from which Dr. Smith col­
lected the specimen that was examined by Clements may be correlated 
with the northwestward-trending trap or diabase dikes in Georgia,' which 
because of their relations have been considered as possibly of Triassic age. 

In the area shown on the map as Archean there are masses of horn­
blendic rocks and gneissic hornblende granite which appear to be intrusive 
into and younger than the Archean rocks. The augen gneiss south of 
Auburn is also probably a later intrusive mass. Cortlandtite, which was 
described by Clements from the Archean area, was recorded by Brown 
as intrusive into the Ashland mica schist. The schists in the Archean 
rocks differ from the Ashland schists, but the only specific difference 
that can now be pointed out is the absence of the graphitic schists in the 
Archean. They also look different and older, possibly because they are 
different rocks and are more intensely metamorphosed. 

The Chewacla marble and the Hollis quartzite, which are discussed 
in detail under the Algonkian system, are presumed to be infolded in 
the Archean area. The bridge over Sowacklahatchee Creek, about 7 
miles south of Auburn, has one end resting on augen gneiss and the other 
end on Hollis quartzite. The augen gneiss is similar to that in the area 

1 Bull. X o. 5 Ceol. Surv. of Al;i., pp. 133-176, 1896, 7 Iden., pp. 177-197. 
''.\fcCa llie, S. W., A preliminary report on the m;i ds nnd road-building materials of Georgia: 

Georgia Geol. Survey , Bull. 8, p. JOU, 1901. 
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mapped as augen gneiss intrusive into Ashland mica schist lying to the 
west of the area designated as Archean. 

No attempt is made here to correlate the Archean rocks of Alabama 
with those in other Appalachian areas which have been mapped as 
Archean, for little is to be gained by such a correlation unless it is done 
by some one who is thoroughly familiar with the whole region. 

ALGONKIAN SYSTEM 

ASHLAND MICA SCHIST 

The Ashland mica schist is composed of metamorphosed sediments 
that have been invaded by igneous rocks of both basic and acid t)-pes, and 
which are not separated on the map. The sedimentary rocks are domin­
antly of two types-a garnetiferous biotite schist, and a siliceous, more or 
less graphitic, muscovite schist. The two types intergrade somewhat, 
and biotite and muscovite are not strictly diagnostic, nor are the garnet 
and graphite everywhere developed to the same degree. 

The principal areas of the graphitic type of schist occur in a rather 
broad northeastward-trending belt that lies west of Ashland, in Clay 
County, and a narrow belt in the western part of Coosa County that 
extends into Chilton County. The limits of the Clay County belt are 
indicated on the map accompanying Prouty's report on that county cited on 
p. 29. The graphitic schists occur in more or less regular bands alter­
nating with non-graphitic schists and strips of hornblende schists and 
are pentrated by acidic intrusive rocks. The graphitic bands, as well as 
the others, are repeated by folding and faulting. The dip is generally 
southeastward, but there are reversals and the structure is complex. The 
writer believes that the graphite has been derived from original carbona­
ceous matter and that the geographic distribution of the graphitic phase 
is a result of lateral variation in the character of the sediments. The 
siliceous schists, which in places contain quartz schist and rocks sug­
gestive of quartzite, resist erosion and have given rise to ridges. In 
the arr.a of thr. Ashland schist in Clay County these ridges, such as Can­
dutchkee Ridge and others indicated on the map of Clay County by 
Prouty, suggest a structural origin, and hy their trends imply extensiye 
overthrusting to the northwest. 

--1' ite ,,. '11 treriter n. bi lit - cir" t- , pc of · .'\:. hl-aa' was-re€oga·i-i!~-

by Dr. Smith in his field notes. especially in the 11orthern part of Talla­
poosa County. Such schists have been recorded at many localities in 
the Ashland area, and in places the country roads are sprinkled with small 
garnet crystals that have weathered out of the schist. 

Prouty mapped altered facies of the Ashland in Clay Co~mty, fol­
lowing tlms a distinction that McCalley attempted to make, as is shown 
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by the latter 's field maps of Coosa County. The altered facies corre­
sponds to the type described in Dr. Smith's field notes as characterized by 
the development of large flakes of greenish mica. Prouty noted that 
the altered Ashland southeast of Ashland toward the Bluff Springs belt 
of granite is "tempered" with broader strips of granitoid gneiss. The 
writer suggests that this distinction, which is recognized on McCalley's 
field map and on the geologic map of Clay County, is due not only to the 
intrusion of the post-Carboniferous granitic magma and its derivatives 
but to a more intense metamorphism of the deeper zones of the sediment­
ary beds that form the Ashland. The northwestern areas of the Ashland 
in Clay and Coosa counties are apparently synclinal areas partly separated 
by a salient of the Talladega slate and a reentrant of the belt of Hillabee 
chlorite schist in southwestern Clay County. 

As the Hollis quartzite and Chewacla marble are believed to be 
infolded in the Archean rocks , it is probable that some Ashland may be 
found there also, but so far none has been identified. The graphitic 
Ashland would scarcely have escaped notice if it were present. 

Possibly the non-graphitic Ashland is represented in the area mapped 
as Talladega. Some exposures in Cleburne County, north of the Hil­
labee chlorite schist area, have the appearance of the Ashland, but the 
rocks of this area have been the least studied of all the crystalline rocks, 
and it is not now possible to differentiate the phases which were seen. 

No estimate of the thickness of the Ashland mica schist has been 
made. The structure indicates repetition by folding and thrust faulting 
which is so complex as to make it difficult to obtain an idea of the thick­
ness, but the opinion is ventured that it is much more than 10,000 feet 
thick. 

The age of the Ashland is placed tentatively as Algonkian, but no 
definite proof of this age can qe deduced. The Ashland is possibly the 
equivalent of the lower part of the Talladega, the age of which is discussed 
by Butts in the next chapter. 

HOLLIS QUARTZITE AND CHEWACLA MARBLE 

In the southern border of the Archean area there are two infolded 
belts of metamorphic sedimentary rocks and a third occurrence of such 
rocks is found as an inlier in the Cretaceous rocks to the southwest. 
Tuomey 1 noted these rocks and referred to the quartzite, which in some 
places, consists of quartz schist, as itacolumite. Dr. Smith' described 
them in considerable detail and gave a section showing their relations. 
Prouty ' mapped and described the Chewacla marble at Chewacla, but he 
did not describe the quartzite. 

1 Alabama Gcol. Su,-vcy, Fi rst Ricn n. Repl., pp. 43 ct seq. 
'Alabama Geo!. Sur,.cy, Ncpt. of Progress, 1873, pp. 104 et seq . 
'Alabama Gc <>l. Sun·ey, Bull. 18, pp. 04-0C. , 1 010. 
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The Hollis quartzite, so named because of its exposures at or near 
Hollis, 5 miles southeast of Opelika, Lee County, Ala., may be the 
equivalent of the quartzite in Pine Mountain and Oak Mountain in 
western Georgia, which was seen locally by the writer. The quartzite is 
exposed 10 miles southwest of Hollis . No evidence of fossils has thus 
far been found in these rocks. They may be the equiya]ent of some of 
the members of the Talladega described later in this report by Butts, 
but whether of the upper or lower part there is now no means of knowing. 
It is probable that the marble was deposited as a local limestone formation , 
for in adjacent areas of the Ashland mica schist and Wedowee forma tion 
no calcareous beds have been found. The formations are tentatively 
referred to the Algot1kian, because calcareous members are more common 
in the lower part of the Talladega and the augen gneiss in contact with the 
quartzite south of Auburn is probably the same as that intrusive in the 
Ashland mica schist, which is referred to the Algonkian. 

IXTRUSIY~S IX ASHLAND MICA SCHIST 

GEXERAL CHARACTER 

The basic intrusive masses that penetrate the Ashland mica schist 
which ha\'e been mentioned aboYe include dikes, sills, and irregular bodies. 
They baYe generally been described as hornblende schist, amphibolite, and 
hornblende gneiss. A specimen from the vicinity of the M itchell dam 
on t::'.oosa River, contributed by Dr. Lloyd, is a quartz hornblende gneiss. 
Th mapping by Dr. Smith and McCalley o f the n_arrow belts o [ basic 
rock peneb·at ii1g the Ashland in the northern part of Coosa County 
shows that they have su f fe re<l de formation along wi th the altered secli­
mc11 ts which form the Ashlru1d. T he discontinuous belts of the ba ic 
rocks are sills. In an exposure of the Ashland where the original bedding 
is apparent the writer observed faulted basic dikes , and Prouty has noted 
such dikes between Berwick and Pyriton and in some of the graphite 
quarries. 

Dr. Smith has noted peridotite in the Ashland northwest of Good­
water, in Cuo a County, and the writer found just such an irregular 
in trusive. T he presence of basic intrusives in the southeastern belt of 
the Ashland has been noted, but they .are not so fully lmown. Dr. Smith's 
field notes record an exposure of peridotite near Fosheeton. The rocks 
tl1at have 15eeu ca lleo perkratile are.--proi ahiy ti1c~:ra1ne <l:.~i lte c0rilu1h:ititc 

which was described by Brown from localities west of Ashland and which 
he regards as a basic segregation of the hornblende diorite magma. 

Basic rocks described by Brooks from the Ashland area were deter­
mined as hornblende schist, amphibolite, diabase schist, quartz diabase 
schist, and pyroxene-epidote schist. 

The acidic intrnsive rocks that penetrate the A.shland include granites 
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and gneisses that contain different quantities of hornblende, aplites, peg­
matite dikes, and quartz veins. Some of the pegniatites ·and quartz 
veins carry large plates of mica, which have been mined in a small way, 
particularly nea r Mica ville in the northwest part of Randolph County. 
The intrusive rocks are probably deri \'ed from the Pi11ckneyville granite 
magma. 'tbese same intrusive r ocks are fou nd in the Wedowee forma­
tion, hereafter described, but there they commonly have the form of 
bosses which are exposed as conspicuous bare areas of gneissoid granite, 
commonly known as "flat rocks." The Ashland is cut by numerous small 
g ranitoid gneiss dikes and sheets parallel with the schistosity. The 
"altered pba se" of the Ashland in places has been literally soaked with 
the granite magma and its derivatives. Where this process has taken 
place flakes of mica are conspicuous on the surface. 

In the southeastern belt o f the Ashland muscovite gneiss is C-'-"POSed 
along the road southwest o f Daviston, soi1th of Harmony, and at a p lace 
about 2 miles south of Nabors. Thi s muscovite gneiss may be related 
to the Pinckneyville granite, which is considered to be of post-Carbonif­
erous age. It is petrographically rather different, but thus far no large 
intrusive masses with which this gneiss may be correlated other than the 
Pinckneyville gr a nite are known in the area. If it is an equivalent of 
the intrusive rocks in the Archean area, which it may very well be, it 
will prove an interesting link in the geologic history. 

BIOTITE AUGEN GNEISS 

A portion of the southeastern belt of Ashland mica schist is exten­
sively intruded by a biotite augen gneiss containing feldspar phenocrysts. 
The gneiss in some places occurs in irregular masses of considerable size 
which weather to immense boulders. Commonly, however, it is exposed 
as a disintegrated rock in which the feldspar crystals are conspicuous. 
Some of the feldspars are more than an inch long and some are but little 
sheared. Small lenses and bands of gneiss lie in the schist parallel with 
the schistosity, but some small intrusive masses cut through the schist. 

The area in which the augen gneiss is found is bounded by the 
Wedowee formation on the southeast, but the northwestern border of it as 
mapped is a generalized line. The augen gneiss is younger than the Ash­
land, in which it is intrusive. It may be of about the same relative age as 
the basic intrusive rocks in that formation. A belt of augen gneiss of 
similar character is found in the Archean near Auburn, where it is closely 
associated with the Hollis quartzite and Chewacla marble. For this 
reason it is believed to be younger than Archean. The attgen gneiss has 
not thus far been found in the Wedowee formation and is therefore prob­
ably older than that formation and also older than the post-Carboniferous 
hornblende granites. 
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HORNBLENDE SCHIST OR GNEISS AND AlllPHIBOLITE AXD PERIDOTITE 

The Ashland mica schist is intruded by basic sills and dikes which 
were intruded before the metamorphism of the formation. They occur 
as sheets of hornblende schist, hornblendite, hornblende gneiss, diorite 
gneiss, and peridotite or cortlandtite. All these rocks are probably closely 
related in origin. Dr. Smith and McCalley mapped some of the belts 
and areas in considerable detail, but many of the exposures are not good, 
and the rocks are probably discontinuous in the belts shown on the field 
maps. Prouty's map of Clay County shows an area of these basic rocks 
in the northeastern part of the county. This area is somewhat extended 
on the State map, and two rather large areas crossed by Coosa River are 
indicated in southwestern Coosa County. 

Some of the narrower belts mapped by Dr. Smith and McCalley 
indicate clearly, by their lines of outcrop, that they were folded and faulted 
along with the Ashland mica schist. These rocks have not been mapped 
or noted in the areas of the Wedowee formation and probably do not 
occur there, which indicates that they may be older than the rocks of that 
formation. 

POST·ALGONKIAN ROCKS 

WEDOWEE FORMATION (CAMBRIAN TO CARBONIFEROUS) 

The formation to which the name Wedowee is here applied (from 
exposures at Wedowee, Randolph County, Alabama), consists of slate, 
phyllite, quartzite, and schist. It is characterized in many places by the 
occurrence of amorphous graphite, which renders the rocks black or 
grayish black where weathered. Much of the formation is, however, 
without graphite but contains such metamorphic minerals as mica, garnet, 
staurolite, and cyanite. 

Wedowee rocks were deposited as sediments, of different sorts, a 
part of which were carbonaceous and in places were highly charged with 
such material. In the areas mapped no calcareous rocks have been found, 
but calcareous rocks in the upper part of the Talladega, which is suspe.r.te.<l 
to be in part at least the equivalent of the Wedowee, are described by 
Butts later in this report. The formation is given a special designation 
here to facilitate discussion and mapping. The areas in Clay County 
fhatat--e-sho"\v11~0Il the0tate map as Y\fetit>W-t:e were IU--.:tppcG «ii<l ,j;;.5.;:<-i-bcd: 
by Prouty as Talladega and "altered Talladega." 

The southeastern belt of the Wedowee formation has been described 
by Dr. Smith as the Devil's Backbone. As exposed in a railway cut at 
Jackson's Gap Plate 2, _ ) on the old location of the line the rocks of 
this belt are black phy!Lite and quartzites cut by quartz tringers and 
containing some pyrite. Farther south a nearly white quartzite forms 
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A. DARK GRAPHITIC SLATE OF THE WEDOWEE FORMATION 
Railroad cut just west of Jacksons Gap, Tallapoosa County. Loi.king northeast. 

Photo by Chas. llutts, United States Geological Sun-oy. 

PLATE 2 

B. OLD DOLOMI'fE QUi\RRY 8 MILES EAST OF JEMISON, CHILTON cour-TY 
The dolomite is the white r·ock at bottom. In Talladega &la te. Looking southeast. 

Photo by Chas. Butts, United States Geological Survey. 
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conspicuous outcrops in the belt, and the occurrence of this rock on the 
ridges gave rise to the local name used by Dr. Smith. The white quartz­
ite is conspicuous at the power site at Choctaw Bluff on Tallapoosa 
River. In places the quartz veins in this belt of Wedowee on breaking 
down have left the surface strewn with fragments. 

The main central belt of the Wedowee formation as mapped in 
Randolph County is bounded by generalized lines, for it was impossible, 
without much more extensive field work, to differentiate the Wedowee 
that does not contain amorphous graphite from certain phases of the 
Ashland. The lines as drawn are taken with little modification from a 
field map by McCalley. The portion of this belt in southeastern Clay 
County was mapped by Prouty as having a median division of normal 
Talladega, in distinction from the "altered Talladega" on the borders in 
which there are granite intrusions. In Turkey Heaven Mountain, which 
marks the position of the peculiarly shaped salient west of Hightower, 
and in the western border of the belt near Hopewell, the black graphitic 
phase of the Wedowee is conspicuously represented. The contact between 
the Wedowee and the normal Talladega of Prouty from Turkey Heaven 
past Hopewell is a clearly marked fault. In Randolph County there are 
belts of the graphitic phase, one of which is near Wedowee, but in much 
of the area this phase is lacking. 

The western belt of the Wedowee in Coosa County is highly graphitic 
only in places. The amorphous graphite characteristic of this phase is 
e:xhibited in a bed just southeast of the railway station at Goodwater, and 
again where the Goodwater-Ashland highway cuts the belt about halfway 
from Goodwater to Millerville. At Rockford, in Coosa County, the 
Wedowee is cut by a boss of granite and by two smaller bodies of granite 
gneiss in it as mapped farther to the south. 

The thickness of the Wedowee is difficult to estimate. It may 
comprise more than 10,000 feet of beds. The black graphitic phase 
reaches a thickness of 2,000 feet in places. All the sediments of this 
series differ in character, and no doubt differ greatly in thickness, in 
different areas. 

The age of the Wedowee is tentatively placed from Carboniferous 
downward into the Cambrian, but the lower limit can not be stated with 
any definiteness. The Carboniferous age of the upper part is supported 
by its similarity to the Carboniferous portion of the Talladega which has 
been determined by fossils as hereinafter shown by Butts. The Wedowee, 
together with the Ashland, are possibly the equivalent of the Talladega. 

A reconnaissance across the formations of the part of the Tallapoosa 
quadrangle that lip:; in Georgia enabled the writer to review the unpub­
lished geologic n~apping done by Hayes, which was seen in the office of 
Dr. McCallie, State geologist of Georgia, and discussed with Dr. LaForge. 
The mapping connects with that done in Alabama, and shows that Hayes 
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recognized in Georgia the same units here described as vVedowee for­
mation Ashland mica schist, and Talladega slate. Furthermore a £on11atitm 
known as the Brevard schist, named by Keith from the town of Brevard, 
Transylvania County, N. C., has been traced by Keith and others to the 
vicinity of Roanoke, Randolph County, Ala., where it ties in with the belt 
of Wedowee running through Jacksons Gap. There seems to be no doubt, 
therefore, that the Wedowee is the same as the Brevard, in part at least. 

HILLABEE CHLORITE SCHIST (POST-CARBONIFEROUS?) 

The Hillabee chlorite schist (the Hillabee green schist of Dr. Smith) 
is interpreted as an altered igneous rock intruded along a thrust fault 
between the Ashland mica schist and the Talladega slate. The rock is 
relatively massive in the expanded area in the vicinity of Coleta, where it 
has its greatest thickness and forms Flattop Mountain. In other places, 
where it is schistose, it has been weathered and eroded so that its line 
of outcrop is often in a glade belt. Throughout its extent, which 
measures nearly 100 miles in a straight line and much more along its 
outcrop, it is interrupted for only short distances. 

The Hillabee is shown as mapped by Dr. Smith who described it.' 
I ts petrographic character was reported by Clements and Brooks as 
chlorite-epidote schist, actinolite-epidote schist, or simply chlorite schist 
in the different specimens submitted to them. Brooks says of one speci­
men that it probably is an altered diabase. Coarse-grained specimens 
collected one mile south of Chandler Springs, submitted to Clarence S. 
Ross, of the United States Geological Survey, were described as follows: 

The original texture of the rock has been partly preser
0

ved. Euhedral 
outlines of plagioclase and albite twinning lamellae are occasionally present. 
Hornblende crystals are distorted and more or less altered, but parts of them 
appear to be original. Part of the quartz may be origina_l. The rock is 
altered, and zoisite has form ed at the expense of feldspar, and chlorite from 
hornblende. Veinlets of secondary quartz cut the rock. It has not undergone 
much recrys tallization and much of the original structure has been preserved. 
The structure_ and minerals are those of an igneous rock that was possibly a 
diorite. 

The Hillabee contains considerable pyrite as disseminated crystals, 
~nd at Pyriton and places near there it contains deposits of granular 
pyrite which have been mined. These deposits were described by Prouty 
in his report on Clay County, and he also descrilleu Hie occurrenceot smaii 
bodies of Hillabee schist in the Talladega and in the Ashland mica schist 
near the main body of the intrusive mass. 

The writer has examined the Hillabee in the field at many places and 
lS familiar with its character. Specimem having the general appearance 

1 Alabama Geo!. Survey, Bull. 5, pp 121-122, 1896 
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of the Hillabee haye been collected in the broad belt of Talladega in 
Cleburne County. There are, however, greenish phyllites in the Talladega 
which look much like the Hillabee, and until detailed work is done and 
petrographic studies are made the question of the occurrence of intrusions 
like the Hillabee in the Talladega away from the main mass of the former 
must be left an open question. 

The relation of the Ashland mica schist and the Carboniferous part 
of the Talladega along the fault plane on which the Hillabee was intruded, 
imply a post-Carboniferous age for this formation, but there is no locality' 
now known where the Hillabee has invaded rocks which have been 
definitely determined as Carboniferous. In the vicinity of Erin, where 
the Carboniferous rocks occur, they apparently dip eastward beneath the 
Hillabee, so that if the theory as to the origin of the Hillabee is correct 
it must be post-Carboniferous. 

The Pinckneyville granite is described by Prouty as containing a 
belt of gabbro gneiss having a width of at least 200 feet along the main 
road leading from Guthrie Chapel to Pinckneyville. The writer has seen 
basic dikes in the granite at a number of places. The occurrence of 
such rocks within the granite, which is presumably of post-Carboniferous 
age, implies that there may be larger masses of basic rocks which were 
intruded at about the same time as the granite magma and at about the 
same time as the thrust faulting which is characteristic of the region. The 
Hillabee may be such a rock. 

PINCKNEYVILLE GI!ANITE (POS1'-CARBONIFEROUS) 

The main area of this granite extends from the southern border of 
Clay County through parts of Tallapoosa and Coosa counties into the 
northern part of Elmore County, where it passes under the Cretaceous 
rocks. The name Pinckneyville has been applied to it by Prouty in his 
report on Clay County. There is also a belt northeast of the main area 
extending through Clay County which is occupied by this granite. It 
passes Bluff Springs and includes strips of Wedowee formation which 
were mapped as "altered Talladega" by Prouty. Small areas of the same 
granite are shown on the map at a number of places, as, for example, at 
Rockford in Coosa County, which is a well-known locality, and in other 
exposures in Clay and Randolph counties, which have been recorded and 
described in the various reports of the Alabama Geological Survey as 
"flat rock" exposures. 

The granite has commonly been called a hornblende granite, but it 
differs considerably in the quantity of contained hornblende as well as of 
biotite. The borders of the larger masses and the small intrusive masses 
having the form of bosses, sheets and dikes, are commonly gneissic. 
Adequate petrographic studies of the rock have not been made. Pre-
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sumably all the areas of granite shown on the map are derived from the 
same magma, which has also been the source of the pegmatites and quartz 
veins that are common in the Ashland mica schist and less common in 
the Wedowee formation. 

The muscovite gneiss noted in the description of the southeastern 
belt of the Ashland mica schist as occurring rather conspicuously along 
the road southwest of Daviston, south of Harmony, and south of Nabors, 
may be related to the Pinckneyville granite magma, but it appears to be 
older than the granite. It is probably the same as Prouty's "B type," 
which he described as present in the Ashland in Clay County and noted 
as showning shearing and crushing or folding and which he regarded as 
older than the Pinckneyville "A type." The writer is inclined to believe 
that it may be the equivalent of some of the younger granites in the area 
of Archean rocks because of the similarity of some exposures seen there, 
but these rocks have not been sufficiently studied to warrant a definite 
conclusion. 

NOTE.-The crystalline area of Alabama is usually considered as including 
the Taiiadega slate. Since ihe Talladega is principally composed of metamor­
phosed Palcozoics this part of the crystallines is described in the next chapter by 
Mr. Butts. 



THE PALEOZOIC ROCKS 

By CHARLl\S BUTTS 

INTRODUCTION 

SOURCES AND ACKNOWLEDGMEKTS 

The mapping of the Paleozoic rocks as carried out in this revision of 
the geologic map of Alabama is based upon data drawn from several 
sources. First of all, the present edition of the map follows the main 
alinements of the original edition of 1894 by Smith and McCalley. 
McCalley's descriptions in his two reports on the valley region of Alabama 1 

have been drawn upon for local detail, of which his volumes possess a 
fulness which is beyond the scope of the present work to attempt to equal.' 

It has been found necessary, however, to make changes of two kinds 
in the old mapping. First, there are corrections of actual errors in the 
identifications of some of the formations in some areas. For example, 
the area of Floyd shale lying in general just southeast of Vincent, Shelby 
County, was identified on the old map as Conasauga (Coosa or Flat­
woods) shale. Likewise some of the narrow bands of Frog Mountain 
sandstone in the ridges in northwest Calhoun County were mapped as 
Reel ).fountain on the old map. Second, a greater number of changes have 
been made clue to the later recognition of representa tives of strat:graphic 
units of continental extent within the broader units recognized and mapped 
in the old edition and the consequent subdivision of those more compre­
hensive and heterogeneous units. As examples of such changes may be 
cited the splitt:ng up of the "Pelham limestone" in Cahaba Valley 
into its components of Beekmantown a~1cl Chazy ages; the recognition 
and mapping of two major subdivisions in the underlying Knox dolomite 
of the State reports, which is now separated into six distinct formational 
units ( including the Longview limestone, which was probably included in 
the Knox as cleJ:mited on the old map), five of which, excluding the Long­
view limestone, are broadly classified by the United States Geological Sur­
Yey as Cambrian or Ordovician in age, and which constitute the body of 
dolomite which E. 0. Ulrich as well as the present writer regards as a 
distinct system and for which Ulrich has proposer] the name "Ozarkian 

1 .\lcCaller. JleDr)', Report on the \•n llcy region s of Alabama (P aleozoic strata) ; Part I , On 
the Tcnncoscc Volley region, Alabama Geal. Survey, 436 pp., map, 189G. I elem, Part II, On the 
Coosa \ "aUe)' region, • .\ lnbnm o C eo!. Survey, $62 pp., 1897: 

= Pr ~uty"s r~pa rt on th e ;\larbles of . .\ ln li"= (Bull etin ~o. 18 of the Geo1';1gicnl Survcv of 
A.l:,h. ma J has 11crn dr ~,,·n uµun for the nl:lPJJing of the S;ylacau@a marble memb t" r and either 
forma tions in th~ Sy lac:iug:i area. 
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system." The discontinuance of the old familiar name Knox dolomite is 
a change that will be noticed by those accustomed to the older terminology. 
For reasons stated on pp. 78-79 the name has been regretfully abandoned 
in Alabama. Another example is the breaking up of the heterogeneous 
assemblage of lithologic units comprised under McCalley's designation 
Hartselle sandstones and shales into the Hartselle sandstone restricted, to 
which the name Hartselle is properly applied, and into an older group of 
units included in the Ste. Genevieve-Golconda succession. This subdivision 
of the broader units formerly recognized and mapped into their more homo­
geneous components, which are separately described and mapped, adds 
much of valuable detail to the revised map. 

In addition to the old map the writer has drawn largely upon the 
Rome, Gadsden, and Stephenson folios by Hayes and upon unpublished 
geologic maps of the Anniston, Tallapoo a, and Fort Payne quadrangles 
also by Hayes. AU the detail in the present map in Calhoun and hcrokee 
counties has been obtained from that source. In mapping the Birming­
ham, Montevallo, Columbiana, Bessemer, Vandiver, and Brookwood areas, 
cov-ering about ,000 square miles the author has followed his own m~'lr , 

based upon detai led areal surveys made during the last 20 years. includi.ng 
the published map of the Birmingham folio and unpublished maps of 
the other ar as. The 0U1er area of the State have al o be n personally 
examined by the writer to a greater or less extent in order to acquire suf­
ficient knowledge of the stratigraphy for the proper interpretation of the 
published or tmpublished maps and reports. Particular attention was given 
to the northwestern part of the State and the interpretation of the Missis­
sippian stratigraphy of that part is entirely original. 

The writer is under obligations to many individuals for guidance and 
help and he: takes this opportuni ty to ~-pre s his apprecia tion of and 
gratitude for such help. H e is under e ·pecial obligations to },. . Ulrich, 
t9 whom is due all the credit for the finer stratigraphic deteoninations and 
con-elations not only of the Alabama Paleozoic rocks but of those f the 
entire Appalachian Valley and o f the cntral r gions of the Mi sissippi 
and Ohio valJeys. It is 11ul h1u much to say lhnt. \Vithout Ulrich' s con­
tributions to the paleontolorry and stratigrnphy 0 r the ea!' tern -nited 
~tates. made possibl e throug-h the knowledg- acquir 'd throug h oO years of 
arduous lal.Jors in the field and ffi ce . the j)rcscnt map f the Palezoic 
area of Afabari'iaeowd- not 11avel5een -p1-e1r~rrec.i:- - h -is- furrhermo1-e·-i:o- bc- ­
pointed out and emphasized that without the broad knowledge of regional 
geology bearing upon local problems acquired by Mr. Ulrich and the 
various authors of the map and descriptive text through their connection 
with the United States Geological Survey, the treatment of many of the 
geologic problems involved in the work conic! not have been accomplished 
in as satisfactory a manner as it is felt that it has been accomplished. 
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Others to whom the writer is especially indebted are Dr. R. S. Bassler of 
the United States National Museum, for reviewing and correcting the 
plates of fossils and for furnishing the plate of conodonts; David White, 
for help on the plates of fossil plants and correlation of coal beds; Dr. 
Charles E. Resser, of the United States National Museum for help in the 
identification of fossils and for his skillful photographing of fossils for 
the plates of fossils; and Mr. 0. A. Ljungstedt for his painstaking care 
in drafting the map and sections and attending to the details of supervising 
the engraving and press work on the geologic map. To Mr. G. \V. 
Stose, editor of maps, Miss M. G. Wilmarth, secretary of the Committee 
on Geologic Names, and Mr. A. W. Harkness, of the editorial staff, all 
of the United States Geological Survey, the writer is indebted for careful 
editorial work on the map and text. And finally, it is a great pleasure to 
express appreciation of and thanks for the unfailing and ungrudging 
support in the prosecution of the work given by the venerable and univer­
sally esteemed State Geologist, Dr. Eugene A. Smith. 

GENERAL UELATIONS 

In its general relations the Paleozoic area of Alabama falls into the 
large geographic division of the eastern United States known as the 
Appalachian Highlands which extend from the Coastal Plain on the east 
to the Interior Lowlands of the Mississippi Valley region on the west. 
The eastern boundary of the Highlands follows approximately the well­
known "Fall line" from Washington, D. C., to Columbus, Ga., and thence 
extends in a line curving to the south to the northwest corner of Alabama. 
The western boundary of the Highlands is not agreed upon by all 
geographers, but it seems to the writer that this boundary should approxi­
mately followed a line from Cairo, Ill., to the southwestern angle of Lake 
Erie (see map, fig. 1). 

DESCRIPTION OF THE APPALACHIAN filGHLANDS 

Within the Appalachian Highlands several divisions are recognized 
each of which is characterized throughout its extent by rather distinctive 
rocks, geologic structure, and topography. On the east is the Piedmont 
Upland, which is in general a fairly even surface, sloping from an altitude 
of about 1,000 feet at its western boundary to an altitude of about 500 feet 
at the "Fall line," its approximate southeastern boundary (see Pl. 1, A). 
Two natural subdivisions of the Upland in Alabama are recognized and 
named the Opelika Plateau and the Ashland Plateau. The area of 
crystalline rocks of Alabama lies in the Piedmont Upland, the geology and 
physical features of which have been described by Adams in the preceding 
chapter. 

In northern Georgia. eastern Tennessee, and western North Carolina, 
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the Piedmont Upland is separated from the .\ppalachian Valley by the 
Appalachian l\Iountains, which occupy an elongated area that extends 
from northern Georgia to southern Virginia and that reaches a maximum 
breadth of ~ .) miles in southeastern Tennessee and southwestern N'orth 
Carolina. This truly mountainous area culminates in Black ~fountain 
in Yancey County, N. C .. of which the dominating peak is Mount Uitchell, 
G,~11 feet above sea level. The area is underlain by a great variety of 
complexly crumpled igneous and metamorphic rocks, such as granite, 
gneiss, and schist. 

\Vest of the Appalachian Mountains lies the Appalachian Yalley, 
which extends in Alabama southwestward to the Coastal Plain in Tus­
caloosa, Bibb, and Chilton counties. From northwest Georgia south­
westward the Appalachian Valley adjoins the Piedmont Upland through 
the absence of the Appalachian Mountains. The boundary between the 
two divisions may be taken as the western slope of Choccoloco Mountain 
in Calhoun County and the eastern margin of the belt of Talladega rocks 
thence southwestward to Coosa River. The western boundary is the 
eastern scarps of Lookout and Blount mountains and the eastern margin 
of the Warrior coal field. Farther north the Appalachian Valley is 
bounded on the east by the Blue Ridge of Virginia and on the west by 
the Cumberland escarpment of Tennessee and Virginia and the Allegheny 
Front of Pennsylvania. Within these limits the valley is a belt of country 
50 to 100 miles wide extending in a direction approximately N. 30° E. 
from the Coastal Plain in Alabama to St. Lawrence River in Canada. 
Although in some sections the valley-like character of this belt is not 
evident, in other sections it is obvious, as shown in the profile section at 
the bottom of Figure 1. It is also clearly displayed in section B-B at 
the bottom oi the accon1panying g-euiugic 111ap ul A.~d~d1urt. 'i!1~ , uL~.::> u~ 

the Appalachian Valley are of sedim ntary origin, such as shale, sand.stone. 
and limestone, which, unlike those of the other two divisions already 
described, preserve their original stratification and have undergone no 
more metamorphism than the change of limestone to marble on a relatively 
small scale and stw.h slight mineralogical changes as might accompany the 
development of slaty cleavage. Throughout the length of the valley, 
however, these strata have been strongly folded and faulted by enormous 
lateral pressure exerted from the southeast, so that they are now gen­
\.:1ll]~,;---!ii=-h!y i:;c.lii:;:>.rl :.!=!~ --!!~ -!~ -~:r~~t ~r.rhS_ Qt.:_ tr_0~.el:'l ~ ~n<l _ _a_lsQ _;:irp. 

extensively di located, and great segments of the solid crust haYe been 
thrust northwestward (faulted) over the strata lying in front of or to 
the northwest of them as shown on the structure sections A-A, B-B and 
C-C. 

·within the Appalachian Valley in Alabama there are two fairly dis­
tinct natural subdivisions mutually bounded by a line that follows the 
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southeast side of the Coosa coal field, beyond which at each end the line 
of separation is less definitely marked. The northwestern subdivision is 
named the Cahaba Ridges, the southeastern the Coosa Valley. The 
Cahaba Ridges are characterized by an alternation of fairly straight 
ridges and valleys that trend in the general northeastward direction of the 
Appalachian Valley; for example, Opossum Valley, Enon Ridge, Jones 
ValJey in which are located Birmingham and Bessemer, Red Mountain, 
Shades Valley, Shades Mountain, Cahaba Valley, and Backbone and Oak 
mountains along the west side of Coosa coal field. The entire belt of 
country between Shades Mountain on the northwest side of the Cahaba 
coal field and Sand Mountain on the southeast side of the Warrior field, 
is commonly known as Birmingham Valley. This valley extends from the 
margin of the Coastal Plain in Bibb and Tuscaloosa counties to the north­
east end oi the Cahaba coal field, or possibly it should be regarded as 
extending to the south end of Lookout Mountain. The altitude of the 
floors of the valleys in the Cahaba Ridges ranges from 500 to 750 feet and 
the summits of the ridges range from 100 to 700 feet above the valley 
levels. . Jones Valley at Birmingham is about 600 feet above sea level, 
and the highest knobs in Red Mountain in the vicinity are about 1,100 
feet above sea level, thus giving a local relief of about 500 feet. In 
general the crest of Red Mountain is about 400 feet above Jones Valley 
on the northwest and Shades Valley on the southeast. Bald Rock on 
Backbone Mountain, 1,% miles northwest of Cooks Springs, St. Clair 
County, rises 800 feet above Cahaba Valley at its west base. 

Coosa Valley covers a broad expanse of country of general low 
relief over a large area adjacent to Coosa River in Talladega and St. Clair 
counties, where it ranges from 500 to 600 feet in altitude. Farther east, 
in Calhoun County, it is diversified by low rounded hills or in the north­
west part of the county by straight ridges; as a general rule neither hills 
nor ridges exceed 300 feet above the general level. The low country 
afong Coosa River in Cherokee County and Broomtown Valley to the 
east of Lookout Mountain is included in Coosa Valley. 

West of the Appalachian Valley lie the Appalachian Plateaus, which 
form a division of the Appalachian Highlands. Like the Valley the 
plateau region extends from Alabama to New York. The eastern border 
of the plateaus in Alabama follows the east slopes of Lookout and Blount 
mountains and the east border of the Warrior coal field, and the plateaus 
contain all the areas of Paleozoic rocks in the State northwest of the line 
just indicated except the lowlands in the valley of Tennessee River west 
oi the meridian of Huntsville. The Appalachian plateaus include a 
number of detached or partly detached high areas, such as Lookout, 
Blount, and Sand mountains, and a number of high knobs, mainly in 
Jackson and Madison counties. Sand Mountain is the southern continua-
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tion of Walden Ridge of Tennessee, and the knobs in Jackson, Madison, 
and Marshall counties are residual areas of the Cumberland Plateau of 
Tennessee that have been detached from the main area by stream erosion. 
These detached flat-topped mountains or plateaus, as they are in fact , 
and the smaller knobs coincide in general with the areas of Pottsville 
(Pennsylvan·an) rocks of the State outside of the Coosa, Cahaba and 
Warrior coal fields. If we disregard the irregularities of the surface 
brought about by erosion or if we conceive the valleys to be refilled to the 
level of the mountain tops, there would result a vast upland whose fairly 
even surface would slope gently and uniformly southward from an altitude 
at the northern boundary of the State ranging from 1,600 feet on the west 
in Madison County to 2,000 feet at the north end of Lookout Mountain. 
to an altitude of 500 feet at the margin of the Coastal Pla'n 
in Tuscaloosa County on the south. The former existence of such a 
surface is demonstrated by the general accord in altitude of the summit 
levels of Lookout, Sand, and Blount mountains and of the knobs of 
Jackson and Madison counties, so clearly shown on the structure sections 
A-A and B-B on the lower margin of the geologic map. 

The erosion and transportation visibly in progress at the present day 
would in time, if not compensated by renewed elevation, reduce the present 
plateau region to a plain or peneplain lying near sea level. Such a penepla:n 
is believed to have been formed many million years ago, before the deposi­
tion of the Tuscaloosa formation of Upper Cretaceous age. This peneplain 
was the result of many millions of years of erosion prior to Upper Creta­
ceous time. Since Cretaceous time the eastern part of the United States, 
which was largely occupied by the peneplain, has been uplifted, more to the 
north than to the south, so that the southward slope was given to the 
peneplain. Throughout all the time since the elevation of the country 
erosion has been active, and the present dismemberment of the once 
continuous sloping surface of the peneplain has been effected. The 
great valleys, such as Big Wills and Sequatchie or Browns Valley, have 
been excavated in the limestone belts, which were more rapidly eroded 
than the mountain areas, which are protected by the capping of the rnm­
paratively resistant strata of sandstone and conglomerate. Also the 
infinite detail of surface features has been carved out by running water as 
by an engraver's tool. 

Ti:u:!---Cu1nbe.clauJ· :L-'·ia.lca.u -!u T ~u1ic~-scc is- !Juuu.ci-cd vu- th~ -",~r ~::;t- -~:.· 

an escarpment that descends about 1,000 feet to the Highland Rim, 
which forms a rather narrow shelf or bench, about 1,000 feet above sea 
level, between the Cumberland Plateau and the Nashville Basin. This 
escarpment continues into Alabama, where it forms the western scarp 
of Monte Sano, 1,000 feet high, passing just east of Huntsville. The 
Highland Rim also is continuous into Alabama, where it coincides with 
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the broad valley of Tennessee River west of Huntsville. The general 
level of this area is about 600 feet above sea level, thus indicating a 
southern slope of the Highland Rim like that of the Cumberland Plateau. 

The rocks of the Appalachian Plateau and of the Highland Rim in 
Tennessee Valley consist of limestone, sandstone, and shale as in the 
Appalachian Valley, but unlike the rocks of the valley they are in most 
of the plateau areas but slightly deformed from their original horizontal 
attitude. The exceptions are along the anticlinal Big Wills and Sequatchie 
valleys and along the margins of Lookout and Sand mountains, in which 
some of the strata are sharply upturned to steeply inclined or even to 
vertical attitudes. The varying attitudes of the strata are shown in the 
structure sections on the geologic map. The sections show that along 
the anticlinal strips, which were originally highest, the valleys are now 
situated, whereas the synclinal areas, in which the strata bend downward 
so that those areas were therefore originally the lowest, are now occupied 
by the mountains because those areas have been protected from erosion 
by their protecting cover of resistant sandstone. 

The foregoing brief description at least intimates that the present 
topographic features or landscape of the Paleozoic area of the State has 
had a very long and complex evolutionary history, beginning many mil­
lions of years ago with the deposition in the early Paleozoic seas of the 
strata out of which the physical features are carved. In subsequent 
episodes of this history the earth's crust was elevated above sea level and 
along some belts was thrown into long narrow folds. During and after 
these episodes the uplifted and tilted strata have been continuously acted 
upon by various agents of disintegration and broken down into soil, which 
has been transported by the running water of streams and rivers back 
again to the sea. As the strata are of unequal hardness and unequal 
resistance to the attack of these sculpturing forces, the surface has been 
unequally worn down, so that where hard rocks, such as chert or sand­
stone, crop out, hills and ridges are formed, anci where the softer ro~ks, 
like shale, or more soluble rocks, like limestone or dolomite, crop out, 
valleys are excavated, and where the strata are of homogeneous composi­
tion and not greatly deformed from their original horizontality, level­
topped plateaus or low, fairly even surfaced plains have been developed. 
The present topography is but a passing stage in a continuous process, and 
unless there is renewed uplift of the country the surface inequalities will 
become more and more subdued with the passing ages until the land is 
again worn down to a featureless plain or peneplain lying so near to sea 
level that water practically ceases to flow with transporting power and 
the evolutionary cycle comes to an end. 
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DESCRIPTION OF THE FORMATIONS 

GEXERAL GEOLOGIC STATEMENTS 

The Paleozoic rocks of Alabama include the great succession of 
phyllite, slate, shale, sandstone, conglomerate, dolomite, and limestone 
formations that were accumulated during the Paleozoic era, that very 
long time marked at the beginning by the earliest abundant appearance 
of animals leaving fossilized remains, and at the end by the completion of 
the first great period of the formation of coal known as the Carboniferous 
period. The term "Paleozoic" means ancient life, and the Paleozoic era 
is the era of ancient Ii fe. Rock formations that were laid down in still 
later time belong to the Mesozoic and Cenozoic eras, the rocks of which 
are described by Stephenson and Cooke in other sections of this volume. 

The Paleozoic rocks occupy an area in the northern part of Alabama, 
which is roughly bounded on the south by a curving line drawn from the 
northwest corner of Lamar County through Fayette, Tuscaloosa, Center­
ville, and Clanton to Coosa River, and thence northeastward, passing 5 
miles northwest of Ashland, to the State line in southern Cleburne County. 
South and west of this line the Paleozoic rocks persist for an unknown 
distance, but they are buried beneath a great thickness of Mesozoic and 
Tertiary rocks. The sedimentary Paleozoic rocks probably rest upon still 
older and crystalline rocks, such as granite and schist, in part of Archean 
age and in part of Algonkian age, which extend westward beneath the 
Paleozoic rocks from the area of crystalline rocks described by Adams in 
the preceding chapter. This area of crystalline rocks which extends 
eastward into Georgia, probably formed dry land during Paleozoic time, 
and from this land were probably washed the sand, gravel, and clay of 
such ot the .t'aleozo1c rocks as are composeci oi •nose ingreciiem~. An 
ancient land composed of crystalline rocks may be imagined, the eastern 
part of which remained dry land while the western part sank below sea 
level and formed the basin in which the Paleozoic rocks were deposited. 
This basin at first formed the south end of a relatively narrow body of 
water th;i.t extended northeastward along the Appalachian region to the 
Gulf of St. Lawrence and hence has been named the Appalachian Strait. 
Later this strait expanded westward into a gulf, and the later Palezoic 
formations have a correspondingly greater westward extent. These 

some of which covered hundreds of thousands of square miles, each 
formation obviously being. younger than all of those below it. Many 
of these sheets of rock have entombed within them remains of animals or 
plants ( fo sils), such as the shells of clams or snails that lived in the sea, 
or the leaves or other parts of fernlike plants that lived on the land at the 
time of their deposition. Thus it came about that some of the formations 
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that are present in Alabama extend unbrokenly to Canada on the one 
hand and to Oklahoma on the other, and can be positively identified by 
the fossils which they contain. Owing to oscillations of the earth's 
crust, however, parts of the bottom of the Appalachian Strait or Gulf­
different parts at different times-were elevated above sea level and 
became for the time dry land. If the elevation took place along a coast 
the dry land was continuous with the preexisting bordering land; if the 
elevation took place within the submerged area at a distance from the 
bordering land an island resulted which might act as a barrier between 
the parts of the strait on each side. During such a course of events, 
in areas where the water remained continuously deposition was continuous 
and a full sequence of strata was deposited. Generally, however, no 
deposition takes place on dry land, but on the contrary sediment is washed 
off the land into the sea, so that no strata would be laid down on the areas 
of land. Upon the resubmergence of such areas, however, sediment was 
again deposited upon them, of course upon some of the strata which had 
been deposited before the emergence. Consequently there would be 
absence from the formerly emerged areas of any strata corresponding 
to those which were laid down in the bordering waters during the time of 
the emergence. There would thus result over such an area what is 
variously known as an unconformity, stratigraphic gap, hiatus, or non­
sequence. As will appear later on, such unconformities are as sig­
nificant in the geologic history of a region as the strata that actually 
were deposited. The preceding explanation is illustrated by Figure 2. 

The succession of the Paleozoic rock formations in the order of 
their ages, from the oldest and lowest to the youngest and highest, is 
shown on the right margin of the geologic map (in pocket), under the 
heading "explanation," in the columnar section on the left margin of the 
map, and in the correlation chart, p. 80. The description of these forma­
tions will begin with that of the oldest, the Talladega slate, which is 
believed to be of Paleozoic and possibly in part of pre-Paleozoic or Algon­
kian age. 

TALLADEGA SLATE' (ALGONKIAN? AND PALEOZOIC) 

Character and distribution.-The Talladega slate occupies a belt of 
country 6 to 10 miles or more wide, extending northeastward from 
Chilton and Shelby counties to the State line in Cleburne County. On 
the southeast the Talladega is bounded for most of the distance by a 
schistose or locally massive greenstone, the Hillabee chlorite schist, 
described by Adams in the preceding section of this book. On the 

1 The designation Talladega series or Talladega phyllite would have been prefer.<'ed by the 
Alabama Geological Survey. 
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northwest the Talladega is bounded by several Paleozoic formations up 
to the Floyd shale, as shown on the map. 

Much the greater part of the Talladega mass, which possibly 
aggregates a thickness of 30,000 feet, consists either of slate or sericitic 
phyllite, a metamorphic rock intermediate between slate and schist. Inter­
bedded in the phyllite, as minor constituents of the mass, are beds of 
conglomerate, sandstone, limestone, marble, dolomite, chert, grar>hitic 
phyllite, and quartz schist, as described beyond. The predominating 
phyllite of the formation is usually a dark slate-colored or slightly greenish, 
fine-grained rock resembling ordinary roofing slate but very smooth and 
silky looking upon cleavage surfaces. Where the rock has weathered a 
long time near the surface of the ground it becomes grayish, pale 
ocherous, or splotched with pale pink tints. On extreme weathering, the 
phyllite is commonly reduced to a condition resembling a semihardened, 
laminated, gray or light-brown clay. This type of rock is made up gen­
erally of sericite in fine flakes and shreds, finely divided quartz, and a 
small quantity of chlorite. Larsen thus describes typical specimens from 
thin sections : 

1. Slate, very fine-textured rock with slaty cleavage due to the 
parallel arrangement of the minute shreds of sericite, chlorite, kaolinite, 
and other minerals. There are a very few small grains of quartz. 

2. Sericitic quartzite. Over half of this specimen consists of 
minute grains of quartz vith a few of feldspar. These grains are 
embedded in a matrix composed of shreds of sericite, kaolinite, chlorite, 
etc.-probably derived from <!. sandy shale. 

Seddte is a variety of mica of light color and silky luster, whence its 
name, from a Latin word meaning silken. None of the minerals named 
except quartz were original constituents ot tlle Silts from wnicn me 
phyllite was derived. They are known as secondary minerals and were 
formed in the process of change brought about by heat and pressure 
through the recombination of the original elementary constituents of the 
fine sediment. Such a change is known as metamorphism, and the 
resulting rocks are k'llown as metamorphic rorkR. Phyllite is more meta­
morphosed than slate, in which the formation of new minetals has hardly 
'begun, and less metamorpho ed than schist, in which recrystallization has 
progressed much further. In a few places, as along Shinbone Ridge 

- in norri:1wesu::1 u cray - eou11 Ly cu1J .;.!.;,;;5 ':r:alfo.tl~g<:. f"';:;~ ~-:-~!:! -:-£-'!~JI<>- _ 
dega, the metamorphosed rock bas seemingly almost become mica schist. 

Several of the members of the Talladega slate referred to above are 
described below. Besides the members that are described there are other 
conglomerates and sandstones of considerable thickness and extent, as, 
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for example, one a short distance below the Sawyer limestone m the 
northern part of T. 24 N., R. 14 E., and another at and east of the 
Narrows of Coosa River about 60 miles southeast of Shelby. 

Sawyer limestone membcr.-The Sawyer limestone, which lies about 
4,500 feet above the base of the Talladega slate, makes a sinuous outcrop 
in T. 24 N., Rs. 14 and 15 E., and underlies Sawyer Cove, from which 
it takes its name. It has been traced to the road in the northwest corner 
of sec. 2, T. 23 N., R. 15 E. 1 where it strikes about N. 80° E. It is well 
exposed along Buxahatchee Creek, at the west side of Sawyer Cove, and in 
the road and on the bluff at the southwest corner of sec. 22, T. 22 S., 
R. 1 W., about 3 miles west-southwest of Shelby, where layers mottled 
with pale pink and yellow occur. In the large cove 3 miles west-south­
west of Shelby, in sec. 21, T. 22 S., R. 1 W., and sec. 2, T. 24 N., R. 14 
E., there are many small exposures of nearly flat limestone, some of 
which is a white marble like the Sylacauga marble and some is slightly 
tinted with pink, as it common with the Sawyer limestone. At one of 
the small exposures in this cove fossils like Cryptozoon or Graysonia were 
found in the limestone. (See Pl. 9, fig. 17.) 

The Sawyer includes beds of highly variegated marble of unknown 
extent, the best exhibition of which is just south of Buxahatchee Creek, 
in the NW. y,j'., NE. y,j'., sec. 8, T. 24 N., R. 14 E. Here is exposed 
about 25 feet of marble, which is fine-grained and gray, variegated with 
red, pink, and pale yellow, and shot through with veins of white calcite. 
It takes a good polish. 

The thickness of the Sawyer has not been reliably determined, but 
100 to 500 feet are indicated at different exposures. 

Sylacauga marble membcr.1-The known outcrop of the marble here 
named Sylacauga marble member of the Talladega slate extends from a 
point 1 mile north-northeast of Marble Valley, in Coosa County, to the 
McKenzie quarries in sec. 7, T. 19 S., R. 6 E., 4 miles southeast of 
Talladega, and it probably extends a few miles farther to the northeast. 
The marble is a fine-grained white or cream-tinted translucent rock, more 
or less clouded with green, from thin layers of green phyllite within the 
limestone. It is suitable for exterior construction, interior finish, and 
statuary. Marble from the quarries in the vicinity of Sylacauga con­
tains 96 to 99 per cent calcium carbonate. Prouty has included in his 
map unit of the marble around Sylacauga beds that are supposed to carry 
considerable dolomite. The present writer, however, has not observed 
dolomite within the marble, but undoubtedly there are large thicknesses 
of dolomite closely associated with it. It is believed, however, that the 

1 The Sylacauga marble has been mapped and described by William F. Prouty in Alabama 
Geo!. Survey Bull. 18, 1916, although he did not apply to it the name Sylacauga marble. 
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marble has been faulted into that relation, and that the dolomite is of 
much later age. 

Prouty has expressed the opinion that the marble is of various ages, 
from Upper Cambrian (Conasauga) to Ordovician (Chickamauga), ac­
cording to locality. The present writer, however, believes that it is all of 
the same age and that it all lies within the Talladega slate. He thinks 
furthermore that there is a strong probability that the Sylacauga marble 
and Sawyer limestone are the same, and that both lie at the same horizon 
in the Talladega, about 4,500 feet above its base. That the Sylacauga 
marble is a member of the Talladega is clearly shown by the fact that it 
is both overlain and underlain by phyllite, as shown by Prouty himself in 
sections and photographs in the report on the marble just mentioned. 
Further, the layers of green phyllite in the marble are unknown in any 
limestone of Cambrian or Ordovician age. The contiguity of the Syla­
cauga marble and the Cambrian or Ordovician dolomites, which in this 
particular area are undifferentiated on the map, is explained on the 
assumption that the stratigraphic displacement along the Sylacauga out­
crop was several thousand feet less than it was in the synclinal area south­
west of Columbiana, where the Sawyer limestone (which may be the 
same as the Sylacauga marble) lies about 4,500 feet above the bottom of 
the Talladega. (See description of fault, pp. 58-59). It is assumed that 
the older rocks of the Talladega that underlie the Sawyer limestone ::tlso 
underlie, at a depth of several thousand feet, the Sylacauga marble south­
east of its present outcrop. 

Brewer phyllite member.' -The Brewer phyllite member of the Talla­
dega slate-named from exposures at the Brewer School, in the Colum­
biana quadrangle, Chilton County-is a few hundred feet above the Saw­
~'"r lim<><:trmP m<>mh<>r T t rrn~<: rn1t in :i c;im1011c; hr.lt from the mare-in 
of the Coastal Plain about 3 miles northwest of Jemison to Coosa River 
in the southeast corner of T. 24 N., R. 15 E . . It is composed of sericitic 
phyllite of the ordinary type but of a deep purplish or chocolate color, 
by which it can easily be recognized. It appears to reach a maximum 
thickness of 1,000 feet in T. 24 N., R. 14 E., and to thin eastward to the 
river, east of which it is inconspicuous and its recognition uncertain. 

Above the Brewer phyllite lies about 5,000 feet of rock predominantly 
like the mass below the Brewer but containing a considerable· proportion 
of more sandy beds, and in places, especially 2 to 4 miles southeast of 
Sylacauga, including many heds of coarse ·sandstone or arkose ·and . .lOca l 

beds of conglomerate, none of which seem to be more than 20 feet thick. 
Another feature of this part of the Talladega is the large amount of quartz 
float derived from veins that penetrate the mass. Gold dust found in 

1 In folio in course of publication lhc Brewer phyllite is !li,·cn the rank of a fo rmn.tion 
and t he port of the T~lladega he.low it , in cluding the Saw)•er limestone member, and several 
thousand fee t nbove it, nrc .a lso treated a.s formations and given names. 
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the creek sands is supposed to be derived from these quartz veins. 
Ferruginous sandstone member.-The ferruginous sandstone member 

of the Talladega slate crops out in general parallel to the Brewer phyllite 
member, and appears to lie about 1,000 feet above the Brewer. It is a 
fairly persistent highly ferruginous sandstone about 100 feet thick. 

Quartzite member in T. 23, N., R. 14 E.-A hard quartzite makes a 
prominent ridge extending from the west side of sec. 2, T. 23 N., R. 14 E., 
southwestward across sec. 3 of the same ~ownship . In the west part of 
sec. 6 of the same township is another ridge made by a heavy sandstone 
which is supposed to be the same as that in secs. 2 and 3. This hard 
quartzite reaches a thickness of 200 feet, as observed in sec. 3. It is 
estimated to lie stratigraphically 3,000 feet above the ferruginous sand­
stone member last described, the intervening rocks being, so far as known, 
mostly slate of the usual Talladega type. The quartzite was traced in 
the field in secs. 2, 3 and 6, but its supposed curving connection south 
of the north tier of sections of this township was not verified by field 
tracing. 

Jumbo dolomite member.-A dolomite member of the Talladega 
slate, which lies apparently several thousand feet above the ferruginous 
sandstone described above, extends from the NE. 34, sec. 4, T. 23 N., R. 
16 E., southward and westward to a locality half a mile west of old 
Jumbo Post Office (Chilton County), in the W. 0 sec. 19, T. 23 N., R. 
15 E., where it was quarried for use in the construction of dam No. 12 
of the Alabama Power Co. on Coosa River, 6 miles east of Jumbo. This 
dolomite is here named the Jumbo dolomite member. At the Jumbo 
quarry 30 feet of dolomite is now exposed above the water filling the 
lower part of the excavation, which is reported to have been 60 feet deep, 
indicating a thickness of at least 100 feet for the dolomite. The dolomite 
is overlain and underlain by the ordinary phyllite of the Talladega. A 
photograph of this quarry is shown in Plate 2, B. It is reported by 
S. J. Lloyd, geologist of the Alabama Power Co., that the dolomite here 
is so inconstant in thickness and character that the quarry was abandoned. 
At another quarry midway between Jumbo and the river the section of 
this member from above downward is as follows : dolomite 60 feet, phyllite 
40 feet, and dolomite 20 feet, the bottom not being exposed. At this 
place the dolomite is immediately overlain by 20 feet of coarse conglom­
erate with pebbles reaching a diameter of 6 inches. 

Westward from the old quarry at Jumbo the dolomite is not known, 
but it must curve northwestward in conformity with the outcrop of the 
other members mapped and it is supposed to swing southward into the 
space between the sandstone in T. 24 N. and the Butting Ram sandstone, 
next described. Eastward from Jumbo it is reported to cross Coosa 
river above dam No. 12. In a ravine half a mile north of backwater 
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at the mouth of Paint Creek, in the southeastern part of the NE. ~ sec. 
4, T. 23 N., R. 16 E., is exposed 100 feet of dolomite, supposed to be 
the Jumbo, with phyllite above and below, both contacts being p ractically 
visible. W ithin half a mile west of Marble Valley, Coosa Cow1ty, and 
3 miles north of the exposure of dolomite last described, occur several 
outcrops of very dense thick-bedded chert supposed to be derived from 
this dolomite, although that may not be so. The south end of the known 
Sylacauga marble lies 2 miles farther northeast in the same direction, 
making it appear that the dolomite may run into the marble. Probably, 
however, the appearance is due to structural complications, such as fold­
ing and torsion, or of faulting. The quarry at Jumbo is about 3 miles 
south of the outcrop of the ferruginous sandstone member, and on the 
basis of an average southward dip of 30° the Jumbo dolomite member 
appears to lie about 7 ,500 feet above the ferruginous sandstone member. 

Cheaha sandstone niember.-Rebecca Mountain, or Talladega Moun­
tain (not Talladega Hills), midway between Talladega and Ashland, is 
formed by a thick sandstone and conglomerate to which the name Cheaha 
sandstone member is here applied. The mountain extends as a con­
spicuous ridge from a point about 5 miles southeast of Sylacauga north­
eastward and seems to end in Blue Mountain 10 miles south of Anniston. 
Cheaha Mountain, the highest point in the State, 2,407 feet in altitude, on 
this ridge, 12 miles south of Anniston, has furnished the name of this 
member. 

A section in Bull Gap, 11 miles east-northeast of Sylacauga, shows 
the sandstone to be about 1,000 feet thick at that place. It is composed 
of about 200 feet of coarse quartz conglomerate at the base and of thin­
bedded, rather soft standstone interbedded with local layers of purplish 

., ,,. . ' ,,...1. . _, _ , _ -- - · - 1 :.1... ___ :..:r _ _ .l! - -~-- ... - f';l -!1-. .... ,..,..,. .... .. i.. 
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west of Bull Gap, but whether through faulting or thinning out is 
unknown. At the north end also the ridge ends in Blue Mountain. 
About 10 miles to the east of Blue Mountain is Horseblock Mountain, 
which may be made by the Cheaha sandstone, offset by a fault . If so, 
the Cheaha member has thinned considerably, as shown on the top of the 
ridge half a mile west of Abel, 10 miles southeast of Anniston. The 
standstone does not appear along the highway to the west of Heflin and 
probably its outcrop does not extend that far north. Its horizon in the 
;!_ rP<>_ <.:QJ.!th~P_"1 0L.t~_<:n11thwPsLi'!l_d_nf °RPQ!"C'C'~ MQ1_mtai~here _th_e~i~ 

no comparable sandstone in the geologic section, is not known, but it is 
certainly above the sandy division of the Talladega slate which overlies 
the Brewer phyllite member, and it seems highly probable that it is the 
same as the Butting Ram sandstone member next to be described. 

Butting Ram sa11dsto11a member.-The next prominent member of the 
Talladega is a thick sandstone and conglomerate named from Butting Ram 
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shoals on Coosa River, about 3 miles south of dam No. 12 and about 10 
miles northeast of Clanton. The shoals are believed to be made by the 
sandstone, which was traced to a point 1 mile west of the river, where it 
strikes in the direction of the shoals. Below this sandstone along the 
valley of Yellow Leaf Creek, 7 miles southeast of Jemison, steeply dipping 
slate is continuously exposed through a space more than a mile wide 
immediately northeast of the outcrop of the member, and so far as 
known, the entire space, 3 miles wide, between the Jumbo dolomite and 
the Butting Ram sandstone is occupied mainly by slate, which, therefore, 
on the basis of the general dip of 30°, is 7 ,500 feet thick. 

The Butting Ram sandstone member is well exposed on the head­
waters of Mahan Creek, 4 miles west-southwest of Jemison, and has 
been closely traced from a point about 2 miles east-northeast of Jemison, 
to a point within a mile of Coosa River. The outcrop follows a 
west-southwest course from a point about 3 miles east-northeast of 
Jemison. At that point the outcrop makes a sharp bend to the south and 
follows a southeast course for a distance of 7 miles, where it bends to 
an east course and continues, gradually turning to a course N. 50° E. 
to Coosa River in the vicinity of Butting Ram shoals. It makes a wooded 
scarp very conspicuous as viewed from the north, following just south­
west of the northwest branch of Yellow Leaf Creek passing about 1 mile 
southwest of Mimms Cross Roads and also makes Jem:son Mountain 
shown on the topographic map of the Clanton quadrangle. 

This member includes coarse conglomerate at bottom with white 
quartz pebbles reaching a size 2 inches in diameter; higher it seems to 
be composed of thick-bedded quartzite or quartzose sandstone toward the 
west. At least that is the only kind of rock visible except the conglom­
erate. Eastward, however, in the part examined 1 to 2 miles west of 
Coosa River, it is made up of separated beds of such standstone inter­
calated with cleaved slate or phyllite of the usual Talladega character. 
This succession seems to occupy a space as much as 2,000 feet wide. As 
the dip is 25° to 30° to the south a thickness of 1,000 feet for the com­
posite member in the vicinity of Coosa River is indicated. At the point 3 
miles east-northeast of Jemison, where the bend in the outcrop is located, 
the ground through the width of half a mile is thickly strewn with sand­
stone, quartzite, and conglomerate boulders, indicating a larger proportion 
of sandstone than near the river and a thickness as great as it has near 
the river. 

The Butting Ram sandstone is believed to be the same as the Cheaha 
sandstone, but as that identity has not been established the sandstone is 
here named and described as if it were a distinct lithologic unit. Some of 
the reasons for this belief in the equivalency of the sandstones are that 
the trend of the outcrop of the Butting Ram sandstone at Coosa River is 
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directly toward the southwest end of Rebecca Mountain, 5 miles southeast 
of Sylacauga, which is made of the Cheaha sandstone. Reedy and York 
mountains, about 8 miles northeast of Butting Ram shoals, and mainly 
in the southwest corner of T . 24 N. , R. 17 E., in the southwest part of 
the Gannts Quarry quadrangle, and shown on the topographic map of 
that quadrangle, indicate a sandstone in the general line of strike between 
the Butting Ram and Cheaha sandstones; and the two sandstones agree 
closely in thickness and general character, both having coarse conglomerate 
at the base and alternating beds of sandstone and slate above. However, 
through faulting or nondeposition, there is a break in the continuity of the 
Butting Ram and Cheaha for part of the distance between the southwest 
end of Rebecca Mountain and Coosa River, where the Butting Ram is 
present, so that it may not be possible to establish their identity through 
continuity of outcrop. 

Upper part of the Talladega slate.-Under this head is included all 
of the mass of slate lying between the Cheaha and Butting Ram sandstones 
below and the Hillabee chlorite schist above. In the lower part of this 
mass is the marble member near Dempseys described below, the exact age 
of which is unknown, and three other units, the age of which has been 
determined by their invertebrate and plant fossils. These units are the 
Jemison chert, shown on the old edition of the map as Knox dolomite but 
certainly Lower Devonian and p robably r iskany age; the Yellow Leaf 
quartz schist, of Devonian age and younger than the Jemison chert; and 
the Erin shale, of Carboniferous and probably Pennsylvanian age. As 
the Jemison chert was identified as Knox dolomite by the authors of the 
old map it is clear that in their thought it was excluded from the Talladega 
slate, although as an actual physical fact it is included in the Talladega 
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the Talladega mass is, so far as known, made up entirely of slate identical 
in character with the part of the Talladega below the Cheaha and Butting 
Ram sandstones. The total thickness of this part of the Talladega may 
be 5,000 feet or more. 

Tn the top of the Talladega sonth~;ist of Rehec:c:a Mountain in north­
western Clay County there is a considerable thickness, perhaps 1,000 to 
2,000 feet, of crumpled green phyllite or perhaps more properly schist, 
shot through with thin veins and small nodules of quartz. This schistose 

of Rebecca Mountain, extends for a distance of 12 miles in the region. 

In the lower part of the slate above the Cheaha sandstone is a bed 
of finely crystalline light-gray marble, which crops out near the middle 
of the south half of the line between secs. 22 and 23, T. 18 S., R. 8 E., 
about half a mile west of Union Church and one-fourth mile northwest 
of Dempsey's house. Its known thickness is reported to be about 20 
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feet. From the active effervescence in acid the marble appears to be 
nearly pure calcium carbonate. According to Mr. Dempsey it was once 
exposed in the bed of a small stream and was quarried and burned for 
lime. In strike with the marble and one-fourth of a mile to the north­
west of the point where it was exposed, is a limonite pit in which the 
ore occurs in a vertical "vein" about 50 feet thick between walls of 
ordinary greenish phyllite. It is believed that the ore has formed upon 
the outcrop of the marble as limonite commonly does upon a carbonate 
rock. The ore and marble are on the east flank of a spur extending south­
ward from Cheaha Mountain, the high knob on the summit of Rebecca 
Mountain, and stratigraphically they are apparently not more than 1,000 
feet above the Cheaha sandstone and are probably much less. Ore in this 
position was reported by Mr. Dempsey to occur all along the east flank 
of the mountain from Abel on the north to Pyriton on the south, which is 
an indication of the persistence of the stratum of marble through that 
distance. 

The Jemison chert and Yell ow Leaf quartz schist mentioned above 
and which are formally described under the heading Devonian system, 
were observed to a point 5 miles southeast of Jemison, but 4 miles 
farther southeast, at the gap and to the east of it at the place named Hunt 
Mill on the topographic map of the Clanton quadrangle, the Jemison and 
Yellow Leaf formations are absent and the Butting Ram standstone is 
immediately overlain by typical Talladega slate indistinguishable litholog­
ically from that part of the Talladega below the Butting Ram sandstone. 
To the northeast, in Clay County, the succession is the same above the 
Cheaha sandstone, which is provisionally correlated with the Butting Ram. 

At Erin and vicinity, in Clay County, and at a distance above the 
Cheaha sandstone estimated to be as much as 2,000 to 3,000 feet, is 
a black carbonaceous shale or slate carrying plant fossils of Carboniferous 
age, here named the Erin shale and described under the heading Penn­
sylvanian series. This shale is so like the Talladega slate and is so inti­
mately associated with the slate that it would be difficult or impossible 
to separate it sharply from the Talladega under the conditions of exposure 
existing in the region, but a small area of it has been shown under a 
separate symbol on the accompanying map. 

The absence of the Jemison chert and Yellow Leaf quartz schist 
east of Hunt Mill, as described above, could be ascribed to faulting, 
through which Talladega beds older than the Butting Ram and Cheaha 
sandstones had been overthrust upon those members. In view of the 
sinuous outcrop of those members, however, and the improbability that 
a fault would follow such an outcrop line so closely, the writer prefers 
to interpret the relations as an unconformable deposition of these higher 
Talladega slates upon the Butting Ram and Cheaha sandstones through 
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the absence of the Devonian beds elsewhere than at Jemison and vicinity. 
Another argument against the faulting hypothesis is the presence of the 
Erin shale, of Carboniferous age. It has already been shown that the 
Butting Ram sandstone, and presumably the Cheaha sandstone also, is 
of pre-Devonian age. But if the Erin shale had been overthrust so as 
to lie above the Cheaha it would imply that it normally underlies the 
Cheaha and thus the Cheaha would be of Carboniferous or post-Carbon­
iferous instead of pre-Devonian age. Or it would imply that the faulting 
had taken place before the deposition of the Erin. Of course the first 
implication has been disproved and the second is improbable because no 
such thrusting is known to have taken place in the Appalachian region 
prior to the post-Carboniferous period of faulting, when all the great 
overthrust faults of the Appalachian Valley originated. 

Thickness.-No reliable determinations of the thickness of the Tal­
ladega slate can be made, but an estimate has bee.n based on the width 
of the outcrop and the dip in the vicinity of Jemison. The width of the 
outcrop between the Hillabee chlorite schist and the northwestern edge 
of the Talladega on a line passing near Jemison is about 12 miles. Most 
observations show a southeastward dip of more than 40°. However, the 
general structure of the Talladega to the northeast of the line of measure­
ment indicates folds by which the outcrop of the beds would be repeated 
to some extent. So, in order to compensate for the effect of the folds 
an average southeastward dip of 30° is assumed for the full distance of 
12 miles across the outcrop. The thickness resulting from this calculation 
is 6 miles or 30,000 feet, which is probably not excessive. 

Structure.-The main belt of Talladega slate dips at a remarkably 
uniform rate to the southeast at a predominating angle of 25° to 30°, 
The slatv cleavage seems in the main to be parallel to the bedding, but 
where, as on the minor folds, the beds in places take an eastward strike 
the cleavage cuts across them in a northeastward direction parallel to the 
general strike of the mass. At the southwest end of the Talladega belt 
a broad syncline extends northward to Columbiana Mountain. Four miles 
southeast of Shelby the strata swing eastward around the south end of 
Lhe Lroau Kelley Mountain anticline and thence continue in a northeast­
ward course to the State line in Cleburne County. These broader 
features of structure are clearly shown by the mapping of the several mem­
bers, such as the Sawyer limestone. There are minor structural features, 

----- ----- - ---------- such as cru.mpiing,- s·mait-ciosed-fuicir,a11d --.f-axd.i~,-vv-i.d-r~n-L-hc-iim-s-.;-do-o.-&~- - -
less very many more than are known. (See Pl. 3, A.) 

On the west side the Talladega beds have been overthrust upon 
various younger bodies of rock just as the Ashland mica schist on the east 
has been overthrust upon the Talladega slate on the west. From Colum­
biana Mountain southwestward to the deposits of the Coastal Plain the 
Talladega is in contact with and probably overlies the eastern margin of 
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..\. CRUMPT,ED TALLADEGA SLATE IN CHILTON COUNTY 

Seven miles south of Shelby. Looking northeast. 

B. ALPINE MOUNTAIN MADE BY THE WEISNER QU,\RTZITE 

.·\t the base i a fault along which the Weisoer has been thrnst northward over the Copper Ridg., 
dolomite, whicli underlie> the flat fore~round. Looldng sotttheo.st from a point about 5 .miles 
weH of Talladega, Ala. ,\Jl photographs b)' the author. Ori inals in files of t he Unito<l 
States G~ologic:tl Survey. 
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the Floyd shale, of Mississippian age. The Talladega along this margin 
has been thrust westward on an approximately horizontal thrust plane 
from an original site probably at least 15 miles southeast of its present 
pos1t10n. At the time that the thrusting took place there is assumed to 
have been a continuous sheet of Talladega rocks extending from the 
present northwestern margin of the main area which passes northeastward 
through Sylacauga to the extreme western margin of the overthrust mass 
which, before erosion, was still farther west heyoncl its present position. 
Likewise the overthrust Talladega sheet has been completely eroded from 
large parts of the region between Columbiana Mountain in Shelby County 
in the main existing belt of the southeast of Sylacauga and Talladega, 
leaving only detached or residual areas, such as Katala and Kahatchee 
mountains, as witnesses of the former presence of the Talladega sheet 
over all the area. It is conceivable that the extreme western margin of 
the overthrust reached the southeast side of the Coosa coal field and to 
the same relative position on a line prolonged northeastward to the boun­
dary of the State in southeastern Cherokee County. 

A ge and strotigraphic relatio11s.-The age and stratigraphic relations 
of the Talladega slate arc obscure. The Talladega rocks are believed by 
the writer, however , to be younger than the Ashland mica schist, to the 
east, with which they are in contact locally through the absence of the 
Hillabee chlorite schist. Although the Ashland mica schist as described 
by Prmtty' dips eastward, as does the Talladega, o that the Talladega 
underlies the _ shlaud, that relation is abnormal and has been brought 
about through thrust faulting, by which the underlying Ashland rocks are 
thrust upward and westward over the Talladega. Good evidence of that 
condition is fom1d in the triangular area of Talladega slate which projects 
eastward into the Ashland area in Clay County in T. 21 S., Rs. 6 and 7 E., 
and also in the circular area nearly surrounded by Ashland rocks in the 
northwest corner of T. 22 S., R. 6 E, The eastward-curving course of 
the Cheaha sand tone and of other beds mapped by Prouty show that the 
triangular area is a low, eastward-pitching anticline from which the 
overthrust Ashland rocks have been eroded and the overridden Talladega 
slate brought to light. Northeastward in Georgia and Tennessee, where 
detailed smveys ha:ve been made by Keith and LaForge, formations 
equivalent to the Talladega slate in plaees have been found normally over­
lying rocks correlated with the Ashland mica schist, which seems to 
establish the post-Ashland age of the Talladega. 

Smith and Prouty' have expressed the opinions that the basal Tal­
ladega rocks are of the age of the "Montevallo' (Rome) formation, basing 
their opinions upon observations in the vicinity of South Calera, in Shelby 

1 Smith, E. A., and Prouty, Vl. F., Report on Clay County, pp. 10·21, Alabama Geo!. Survey, 
1922. 

' Smith, E. A., and Prouty, ·w. F., op. cit., pp. 40·41. 
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County. The present writer has been over this ground in detail, and in 
his judgment the "Montevallo" is not represented there. ·what possibly 
was taken for "MontevalJo" which is largely red, is weathered phyllite, 
which is gray with a pink tint due to the oxidation of the small iron con­
tent. Fresh rock, as shown in a prospect pit for roofing slate in this 
vicin'.ty, is uniformly of a dark slate color. The pink color due to weather­
ing is a feature of the basal Talladega rocks all along the western side of 
this area. However, neither in color nor any other feature is there 
resemblance between these rocks and the well-characterizecl "l\fontevalJo" 
rocks in the vicinity of Monte\·allo, 7' miles west of Calera, with their pre­
ponderance of deep-red shale. The rocks of the large area north of 
Shelby and extend:ng northward to Columbiana, mapped as "~fontevallo" 
on the old State map, are lithologically absolutely indistinguishable from 
and physically continuous with (that is, strike directly into) the rocks 
mapped as Talladega in the northeast corner of Chilton County. The area 
between Shelby and Columbiana is thus proven to be occup:ecl by Talladega 
slate instead of the "Montevallo" formation. 

It seems to be the consensus of opinion that the Talladega slate of 
Alabama includes the equivalent of the Ocoee group of Safford in Ten­
nessee. The part of the Tallaclega below the Sawyer limestone member 
and its possible equivalent the Sylacauga marble member, corresponds in 
position and lithologic character to the Hiawassee slate on Hiawassee 
River, Tenn., and the part above the Brewer phyllite member in some 
localities, as southeast of Sylacauga, where beds of arkosic sandstone or 
graywacke are common, and even possibly including the Cheaha sandstone 
member bears a fairly strong resemblance to the Great Smoky conglom­
erate and is tentatively correlated therewith. Keith believes that all the 
Talladega and ··ucoee'" rocks are ot Lower Camorian age, uecau!:ie u1 l;u::i1 

lithologic sameness and the apparent unbroken downward sequence of their 
deposition with that of the proven Cambrian. Others, however, have 
entertained the possibility that the lower and unfossiliferous beds of the 
"Ocoee" and Talladega may be pre-Cambrian. Certainly the character 
of these deposits, whirh rnnsist largely of fine water-laid silts, indicate 
that they were laid down under conditions favorable to Lower Cambrian 
forms of life and to the preservation of their remains. The universal 
absence of fossils in these rocks may, therefore, indicate that they were 

pre-Cambrian time. The Devonian and Carboniferous invertebrate and 
plant fossils already spoken of (p. 5G) are decisive as to the post-Devonian 
age of the upper part of the Talladega slate. It seems probable, therefore, 
that the Talladega mass represents a time beginning possibly in the Algon­
kian period and extending as now known late into the Paleozoic era. 
Furthermore, thick parts of the full pre-Devonian Paleozoic section may 
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be wanting through nondeposition, causing widespread unconformities 
within the mass. 

As an example of the possibil ity of unc011 fon11itie it may he men­
tioned here, although the rela ir:ll1 is descr ihecl more foll: in a more ap­
proprjate connection, that the DeYonian and arboni ferous rock of \la­
bama succeed older and older rocks from west to east across the 
State, so that they might have been deposited upon rocks of Cambrian 
age, or even older, in the eastern part of the State. Similar transgres­
sions may have occurred at other times within the long Paleozoic era . 
Until fossils arc cJjscovered, however. the d·~posits laid down during such 
transgressions can not easily be differentiated in the great thickness of 
rocks of such umform cl1aracter as the Talladega, a better understanding 
of which must await extended researches in the future. It seems safe to 
say however that the Talladega is composed of the shoreward elastic 
deposits accumulated at intervals during the whole time that the predom­
inantly calcareous Paleozoic rocks were being deposited in the open sea to 
the westward. 

CAl\IBRIAX SYSTF:l\1 

The rock formations of Alabama that are of undoubted Cambrian 
age are, in ascending order, tbe \Veisner quartzite, Shady ('Aldrich." 
"Beaver" ) limestone, Rome (" i\fonte\·allo") formation, and Conasauga 
("Coo a') formation. 

WRISXEH Ql."ARTZITE 

The main areas of the \Veisner quartzite include Columbiana Moun­
tain, Shelby County; Talladega Hills in Talladega County; and Coldwater, 
Choccolocco, and Du(Tger (Terrapin or Lacliga 1\fountains in Calhoun 
and Cleburne counties. 

There are smaller areas of the Weisner on the summits of Katala 
and Kahatchee mountains in Talladega County, and it makes a few out­
lying knobs in southern Cherokee County, including Indian Mountain and 
Mount Weisner, from which the formatic)n is named. Owi11g to its 
hardness and consequent resistance to erosion it make prominent ridges 
like the m01.mtains named above. A view of Alpine i\1om1tain is shown 
in Plate 3, B. 

In Columbiana Mountain, the only place where the Weisner has 
been examined in detail by the writer, the formation is made up of shale 
or slate including relatively thin beds of quartzite and conglomerate, the 
whole being about 1,700 feet thick. There are at least six beds of 
quartzite 5 to 100 feet thick distributed through the formation. The basal 
bed is a fine quartzite conglomerate. 30 feet thick, with abundant quartz 
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pebbles one-fourth of an inch in diamett:r ur less. The shale or slate 
that makes up the main bocly of the iormatiun in Columbiana ~Iountain 
is dark bluish and weathers yellmyish gray. It is slightly metamorphosed. 
Lenses or more extensiYe layers ui sandy hematite occur. The thickest oi 
these lenses is in the northern encl of the \\·est prong of Culumhiana :Moun­
tain in secs. : , 8, and rn, T. :!! S., R. 1 E. Here, at a prospect pit, a 
ferruginous bed 10 feet thick includes a layer of ore ;;0 feet thick which 
is reported to carry o\·er .io per rent of metallic iron. The ir n is 
siliceous. howeYer, and is reported to he Yery refractory in the blast fur­
nace. Katala :-fountain is rapped with two heds of r1uartzite folded into 
e; synclii1e whose east limh is oyerturnecl to the west. .-\ thick stratum 
of quartzite that strikes east is well exposed at the gap of Kahatchie 
Creek in sec. 2 .• T. 21 S .. K '~ E.. and probably extends eastward along 
the crest of Kahatchee :'.\Iountain. This stratum. as well as additional 
parts of the mountain rocks which cannot lie separated from the Talladega 
at present, is helic:n:d to belong in the \Veisner . In all the other area · 
of the \\'eisner. so far as the \\"ritcr's ohsernrion goes and accordin g; to 
the accounts of ~IcCalley and Hayes, quoted below, it has a constitution 
similar to that which it has in Columbiana :;\fountain, but the proportion 
of sandstone is greater and no interstrati iied ore beds are reported. 
McCalley 1 thus describes the \\'eisner of Calhoun County: 

"It is made up of hard qttartzites and conglomerates with interstrati­
fied softer strata or shales. . The main mountains, as well as 
their spurs have usually along their crests ledges or backbones of the hard 
massive quartzites and conglomerates. The hard rocks frequently crop 
out as high bluffs and broad rocky rows that extend conti1mou. ly for 
miles." 

tain in the southeastern part of Cherokee County: 
"The most prominent member of the formation is a hard vitreous 

quartzite, but it contains also conglomerates, sandstones, and sandy shales. 
The coarser elements of the formation constitute a series of lenses, variable 
in extent and thickness, which are interbedded with the finer-grained 
rocks. The latter make up the bulk of the formation." 

The thickness of the \Veisner rocks, except in Columbiana 2\Iountain, 
has not been accurately determined. This is due to faulting and repeti-

___ tion and to inadeauate exposures. In Columbiana Mountain the thickness 
is about 1,700 feet. McCalley estimates perhaps 2,500 feet in Choccolocco 
Mountain, and Hayes states in the Rome folio that in the section from 
Rock Run to Bluffton, in the southeast corner of Cherokee County, the 
apparent thickness is 10,000 feet, but that it is by no means certain that 
this apparent thickness is not due in some measure to repetition by fault-

1 McCallei·. Henry. Report on the ,·alley regions of 1\lah;una, Part II, pp. G74 et seq., 
Alabama Geol. Sun-cy, 18D7. 
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ing. In the columnar section for the Rome folio Hayes gives the thick­
ness as 5,500 feet. 

Sandstone or quartzite from the Weisner in the vicinity of R ock 
Run, in Cherokee County, is used for the manufacture of silica brick, 
and such rock was formerly quarried at Piedmont, Calhoun County, for 
the same purpose. 

Now here in Alabama and in but few places elsewhere does the Weis­
ner or its equivalent rocks lie in normal sequence upon the original base­
ment. In all the areas where it can be identified with certainty the 
·weisner is displaced by thrust faulti ng, as can be seen by its abnormal 
contacts in Columbiana Mountain, the north side of the Talladega Hills, 
and the west side of Choccolocco Mountain. The key to its age and 
stratigraphic relations is found in Choccolocco Valley and especially in 
Columbiana Mountain. Here there is plainly displayed, £rom above 
downward, the Copper Ridge dolomite, the Conasauga formation, the 
Rome formation, the Shady limestone, and the Weisner quartzite. Rocks 
corresponding to these formations are recognizable throughout the Ap­
palachian Valley, from Alabama to Pennsylvania, although different names 
are applied to the formations in different parts of the region. Through­
out the Valley there is a series of shales and sandstones beneath a lime­
stone like the Shady. This series of shales and sandstones makes the 
Blue Ridge of Virginia and South Mountain in Pennsylvania. In Ten­
nessee there is in general the following downward sequence of formations: 
Shady limestone, Hesse quartzite, Murray shale, Nebo quartzite, Nichols 
shale, Cochran conglomerate, and Sandsuck shale. In Maryland and 
southern Pennsylvania the equivalent succession is as follows: Tomstown 
limestone, Antietam sandstone, Harpers shale, W everton sandstone, and 
Loudoun formation. 

The similarity of the general composition of this sequence below the 
Tomstown and Shady limestones to that of the Weisner is obvious, 
although the Weisner is not divisible into as well defined units as is the 
elastic mass that crops out along the Blue Ridge in Virginia or in South 
Mountain of Pennsylvania. 

No fossils have been found in the Weisner in Alabama, but according 
to Walcott Lower Cambrian fossils (Olenellus thonipsoni, Obolella minor, 
and Hyolithes c01nmunis) occur in the Antietam sandstone in Maryland, 
and Olenellus with brachiopods at the top of the Hesse quartzite and in 
the Erwin quartzite and the Murray shale of Tennessee. Those from 
the Murray shale, so far as the writer can find out, are the lowest and 
oldest fossils found in the series, although worm borings ( S colithus tubes) 
are common in the Harpers shale and in immediate association with the 
other fossils cited. Fossils, including Olenellus thompsoni and Archeo­
c'yatlms, as identified by Walcott, have been found by S. W. McCallie in 
Bartow County, Ga., in rocks referred to the Weisner. The upper part 
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of the \\-ei:mer and of beds in the same stratigraphic position in .Maryland 
and Pennsylvania have been proved by direct fossil evidence to be Lower 
Cambrian in age, and it is universally accepted that the subjacent rocks, 
down to a horizon at least as low as the base of the \Veverton sandstone 
of :\Iaryland, the base of the Cochran conglomerate of southern Tennessee, 
and the base of the \Veisner quartzite are also Lower Cambrian. 

SHADY LDU-:STOXK 

The Shady limestone is the same as the "Beaver" limestone of several 
folios of the Cnited States Geological Survey in Tennessee, Georgia, and 
:\.labama, and as the ".-\ldrich'' (''Beaver" ) limestone of the Alabama 
Geological Survey. It has been discovered, however, that the typical 
"Beaver" limestone, of Beaver Ridge, Tenn. , is not the same as the lime­
stone here described hut is a younger formation and that the limestone at 
.-\ldrich, 2 miles west of :\lontevallo, Shelby County, is in the Conasauga 
formation , which at that place lies in a narrow overturned fold, so that it 
appears to underlie the Rome ("Montevallo") formation, whereas it is 
in reality a younger formation that normally overlies the Rome. Both 
" :\lei rich" and "Beaver" having been found inapplicable, and this lime­
stone in . .\lahama having been proved to be the same as the Shady lime­
stone of Shady Valley, Johnson County, Tenn., the name Shady has been 
substituted for the other names. 

The Shady limestone occurs within the curve of Columbiana Moun­
tain, immediately at its north foot, and along the southeast base of the 
Talladega Hills 2 miles northwest of Talladega. It nearly surrounds 
Coldwater :.\fountain, underlies a con ·iderable part of Anniston, and 
occupies part of Choccolocco Valley to the east of Choccolocco and Dugger 

. ' . 
\ 1 errap111) wuu11La111!>. 

The outcrop of the Shady in much of its extent is marked by a deep 
decomposition product of clay covered by a strong red soil several feet 
deep. In these residual accumulations deposits of limonite or brown 
hematite were formed at many places and have been e.xtc>nsively worked 
for ore. .\ notable example is the old diggings just southwest of Annis­
ton. on the northwestward-sloping angle of Coldwater Mountain, as shown 
in Plate -! , A. The main deposits of ore are closely related to the junction 
or former junction of the Shady limestone and the underlying Weisner 

-- ~j ~: :! ~· zi ~~- '.!'h.e nnl: ph rP k own to the writer whe~ the Shadv is at a_II __ 
well exposed is in the bed of Beeswax Creek in the S. 0 sec. 8, T . 21 S., 
R. 1 E .. and just southeast of the gap which is 3 miles northeast of Colum­
biana. Shelby County. There are also small exposures in the bed of Bees­
\Yax Creek in the W. 0 sec. 21, or E. 0 sec. 20, T. 21 S., R. 1 E., 2 miles 
southeast of the place first described. :\'fcCalley' states that the limestone 

'~lcCalley, Henry, Report on the valley regions of Alabama (Paleozoic strata), Part II, 
p. 004, 1807. 
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A. OLD RRO\\'X ORF. (l,DIOXITE) nJCGJ?\(;S O!'\ TllE OUTCROP OF TIIE 
STL\DY l,L\IESTOXE 

Xortheast slope of Colrlwatrr :\To1111tain in the south\\·est en,·irons of .\nni~tnn .. \la . 
Looking ~outhwcst. 

B. COX.\S,\UC.\ LDlmiTO!\F. ?\E.\R BOYLES, IX 'fill~ l\ORTHEAST i,;xnRONS 
OF DIR'.\lINl;Ji.Dl 

Shows fl:1t\\oml~ ~urfal·c c..·h;1r:1ch.·ri!'tic of outc.:rop of Cona!!iauga. Looking northeast. 
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was penetrated at Anniston by a bore hole that reached the underlying 
quartzite and was found to be 518 feet thick. Elsewhere he says that 
it is visible at many places along the southeast foot of the Talladega Hills 
or Alpine Mountain. A narrow valley, evidently on the outcrop of the 
Shady, extends along this strip between the Weisner ridge on the north­
west and a ridge made by a resistant member of the Rome ("Montevallo") 
formation on the southeast. 

The limestone on Beeswax Creek is rather thick bedded, and in part 
fine-grained, so that it takes a good polish and would rank as a marble. 
So far as examined it is bluish gray or pale yellowish gray. 

The thickness of the Shady on Beeswax Creek is estimated to be 500 
to 600 feet. Hayes gives the thickness in southeastern Cherokee County 
as 800 to 1,200 feet, and McCalley reports it to be about 500 feet at 
Anniston. These thicknesses agree well with the thickness generally of 
1,000 feet or less given for the Shady limestone of Tennessee and the 
Tomstown limestone of Maryland and Pennsylvania. 

The only fossil recorded for the Shady limestone in Alabama is 
Salterella, which is mentioned by McCalley 1 as being abundant in places. 
Salterella and fragments of Olenellu.s are reported from the equivalent 
Tomstown limestone of Maryland and Pennsylvania, and Archeocyathus 
has been found in the "Sherwood" limestone of Virginia, also regarded as 
equivalent to the Shady and Tomstown, and the same form has been 
found in the Shady limestone in Georgia. It is generally regarded as of 
Lower Cambrian age. 

ROME ( "MO:STEV ALLO") FORMA TIO:S 

The body of rocks here described was named the "Montevallo or 
Choccolocco shales" by the Alabama Geological Survey. The name 
"Montevallo" was first published in 1890 and the name Rome was first 
published, by Hayes, in February, 1891. While, therefore, "Montevallo" 
has a prior claim to recognition, the name Rome has been used in so many 
publications of the United States Geological Survey, covering areas in 
Tennessee, Georgia, and Alabama, and has gained so wide a currency in 
geological literature, that it has been thought best to continue its use. 

The largest areas of Rome are in the vicinity of Montevallo and 
along Choccolocco Valley in Calhoun County. There is a curving strip 
within the horseshoe-shaped ridge of Columbiana Mountain; a long nar­
row strip on the east side of the Cahaba coal field, which is believed to 
extend north to Coosa River, although its continuity north of the Cahaba 
coal field has not been veri fiecl; three long strips in the vicinity of 
Talladega, including that along the southeast side of the Talladega Hills; 
and several strips and patches west of Choccolocco ~Iountain and north 

1 ~lcCalley, llenry, op. cit., p. 41. 
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of Piedmont in Calhoun County. Most of the areas are hounded hy 
a fault on the northwest side. The strip along Choccolocco Valley is 
offset at several places by faults <liagonai to the strike. Good exposures 
can be found in any of these areas except along Choccolocco \i alley, at 
least in those parts of the valley where the writer has crossed. Perhap~ 

the thickest and best exposed section is along the road to Dogwood north 
of Montevallo. There are excellent exposures also along the road from 
Montevallo to Aldrich, on the road between Helena and Maylene, and 
southwest of Aldrich to the Coastal Plain deposits northeast of CenterYille. 
The Rome makes low ridges or hills, which are generally red, from the 
red shale, or commonly strewed with fragments of chocolate or rust­
colored sandstone. 

The Rome is a rather heterogeneous formation, being composed of 
red shale, green shale, reddish or chocolate sandstone, light-gray, rusty­
weathering calcareous sandstone, and local beds of fairly pure limestone 
and dolomite. The red shale and the rusty-weathering calcareous sand­
stone are the most characteristic features and are unmistakable markers 
of the formation. 

At the top of the formation in the strip northeast of Columbiana 
Mountain there is a persistent bed of calcareous sandstone about 50 feet 
thick, which weathers to a rusty porous light-weight rock through the 
solution and removal of its lime. In the SW. % SW. Y<!- sec. 29, T. 18 
S., R. 5 E., 3 0 miles west of Talladega, is an exposure of coarse bluish­
gray dolomite 50 to 7 5 feet thick. About a mile north of Talladega and 
on the strike of this dolomite there are a good many boulders of chert 
that were probably derived from the dolomite. Chalce<lonic chert is a 
rather striking feature of the formation along Estaboga Creek and on 
~!:~ !:~!! ~ ...... ~~:: ~~ ~:;-::::~, C::!!':~!!!'! C>_:i,_~~~:.' . ~T~:_ r ~h~ rP1,tPr "'f fO:.Pt .. 1 () 

T. 22 S., R. 3 W ., 20 miles northeast of Montevallo, there is about 30 
feet of rather coarsely crystalline dark-bluish fossiliferous limestone, and 
about half a mile north of Fitch bridge, 5 miles southwest of Montevallo, 
in a ravine on the west side of Little Cahaba River, there are two ex­
posures of thick-bedded blue limestone. Thick beds of hard, fine-grained, 
ferrugineous and calcareous sandstone show in the road to Dogwood 
on top of the hill 2 miles north of Montevallo. 

The thickness of the Rome has not been accurately determined. Its 
hn t tnm · c:. nn t Pi..JID~ N l in the M nnt<~va ll area. but th~wide OUt9:.QE.S 

where the beds are nearly vertical south of Helena, Shelby County, indi­
cate that the exposed thickness can hardly be less than 1,000 feet. The 
thickness on Beeswax Creek, within Columbiana Mountain, where both 
top and bottom can be located within narrow limits, can not be more than 
1,000 feet. Just north of Talladega its apparent thickness determined 
from the width of its outcrop and its dip is 4,000 feet, which is probably 
excessive and due to repetition of the same beds through faults and folds. 
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Hayes gives 7'00 to 1,000 feet as the thickness m southeast Cherokee 
County, and McCalley estimates 1,250 to 2,250 feet for the thickness in 
Calhoun County, after deducting 250 feet, the estimated thickness of the 
Shady ("Aldrich") limestone, which he includes in the Rome ("Monte­
vallo.,) in his description and estimates. 

Fossils have been found at a few horizons in the Rome or in its 
equivalent rocks under some other name in the Appalachian Valley. In 
Alabama they have been collected at points along the road following 
Dividing Ridge within about 3 miles northeast of Helena and in the same 
belt of outcrop 4 miles south of Helena. These fossils occur in a green 
shale several hundred feet below the local top of the Rome. Other 
localities are about half a mile northwest of the school at Montevallo in the 
SW. ?:t NE. ?:t sec. 20, T. 22 S. , R. 3 W., and about 1 mile nearly due 
north of the school on the west side of the road near the center of the 
SW. ,0 sec. 16, T. 22 S., R. 3 W. At these places innumerable heads 
and a very few entire specimens of Olcnellzts, perhaps 0. thompsoni, 
occur in a compact yellow clay, which is the leached product from an 
argillaceous limestone. The horizon is 100 to 200 feet below the top of 
the Rome, a few thin streaks of red shale occurring above it. Some of 
the fossils found at these localities are Micromitra major, M. williardi, 
Obolus smithi, Wimanella shelbye11sis, Olenellus thonipsoni?, Paedumias 

tra11sita11s, and Wamzeria lzalli. (See Pl. 5, figs. 1-4 and 20-22.) Ole11ellus, 
Paedumias, and W aimeria are very closely related genera of the same 
family characterized, for one thing, by the cheeks being firmly united to 
the rest of the head, so that they do not separate in fossilization as do 
the members of most all other families of trilobites. (Compare Pl. 5, 
figs. 20-22 and 8-13; and Pl. 8, figs. 1-5 and 10-11.) The forms named 
are generally regarded as of Lower Cambrian age, and as Olencllus occurs 
near the top of the Rome formation, the age of most of it is, by this 
criterion, fixed as Lower Cambrian. Ulrich, however, for good reasons, 
which can not be appropriately presented here, regards the Rome as all of 
l\fi<l<lle Cambrian age. 

A body of rocks of the Rome type extends northwestward into Penn­
sylrnnia. On the west side of the Valley of Tennessee it is known as 
the Rome formation, on the east side as the Watauga shale; in Virginia 
it is known as the Russell formation and has also been called the "Buena 
Vista" formation; in Maryland and Pennsylvania it is known as the 
\\'ayneshoro ·formation. There is some doubt as to whether the Rome 
and \Yatauga are exactly equivaient. 

CO:"<ASA"LGA ("COOSA") FORMATIO:\' 

The names "Coosa shale" and "Flatwoods shale" (published by the 
Alabama Geological Survey in 1890) were the first to he applied to the 
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l'L.\TE 5 

Ex1•1,.\.\A'J JU.\ 

X 1 =natural size; X 2=cnlargl'd to 2 diameters; X 4=cnlarged to 4 diameters 

Fies. 1-2. Tl"i11w11clla s/1clbyc1Jsis, X2. Fig. 1, dorsal, fig. 2, ventral valve. Rome 
for111atio11, iig. 1, one-fourth mile northeast of Helena; fig. 2, four 
miks south ui Hdena, Shdby County. 

FIGS, 3-4. Obu/1Js s111it/1i, X2. Fig. 1, Ventral, fig. 2, dorsal valve, Rome forma­
tion, ro;:d one-fourth mile north of Helena, Shelby County. 

FIG. 5. Obo/11s sp ,•, X2. Ventral valve. Base of Conasauga formation, road 
3 miles west oi Talladega, Alabama. 

FIGS. 6-19. Dolicho111ctop11s !' product11s, X 1. Figs. 6-7, free cheeks, 6, greatly dis­
torted by prcssllrc; figs. 8-13, heads minus the free cheeks, all but Nos. 
8 and 12 more or less distorted by pressure; Nos. 8, 11 and 12 show 
base of neck spine; figs. 14-16, pygidia (tails) distorted by pressure; 
figs. 17-18, tails preserving natural shape; fig. 19, thoracic (body) seg­
ment. All but No. 9 from base of Conasauga formation. Figs. 8, 12, 
17, and 18, Aldrich, Ala.; figs. 6 and 7, 10, 11, 13-16, road 3 miles west 
of Talladega. Fig. 9, specimen from Colorado. Besides its occurrence 
in Alabama, this species is known at places in the western Rocky ]\foun­
tain States and at Vam1s Valley, Ga., on the Southern Railway between 
Can: Spring and Rome, where it occurs at the same horizon as in 
Alabama, vi~.: in the green shale just above the red shale of the 
Rome formatio\1. 

FIGS. 20-22. Olc1Jcl/11s thol/lpso11i, X 1. Figs. 20 and 21, heads retaining free cheek; 
fig. 22, nearly entire specimen. Rome formation about 200 feet below 
the top; fig. 20, shale one-half mile west of 1Iontcvallo; figs. 21 and 
22, same bed 10 miles north of Montevallo. Two other genera closely 

' n ' lt:':l\..'.11JIJUJ1b llU;:, Ul....LUl.::> JU ..').lcllJ<1111cL, Yl"~· l'I ltH/ll./ IU ciuu J. llC:..lUd11lllHIJ• 

They arc all alike in one respect in which they differ from almost all 
other trilobites. The free cheeks are so close'ly united with the rest 
of the head that they generally remain in place in fossilization as in the 
specimens shown. The di ffcrencc is seen at Ot1Ce on comparing figs. 
20-22 with figs. S to 13 au<l fig. 23. Oll'1Jl'll11s is generally assigned 
exclusively to the Lower C:imbrian, but L'lrich places it in the Middle 
Cambrian also. 

FIGS. 23-24. Zacanf/l()idcs orie11talis n. S[l., X 1. Fig. 23, Head, minus the free 
cheeks; fig. 24, piece of slab showing two spiny tails and two heads. 
One head is iust above the lower tail and the other head is in the upper 
left corner. There are also heads of A 111ccr:phal11s, one in right center 
between the two tails and one to left of lower tail. Six Mile Creek 
about IV, miles northwest of Six Mile. Basal part of Conasauga 
formation. All but one or two of the known species of Zaca11thoidcs 
are assigned to the Middle Cambrian. The genus and possibly this 
species occurs in the Rutledge limestone of Tennessee. also regarderl 
as !\Tidrllc Camhri:in. 
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C:\.\IIlRL\N FOSS! LS 

Fig~. 1-4 and :!Cl-'.!~, Rome formation; figs. Ci-18 and :!;j-:!4, ba::c of Conasauga. formation. 
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formation here described. In 18Ul, however, the United States Geological 
Survey applied the name Conasauga shale to rocks in Tennessee and 
Georgia that are now known to be the same as the ''Coosa" shale of 
Alabama. For the same reason as that stated under the description of the 
Rome formation (p. 65) the name Conasauga is retained. The name 
is from outcrops along Conasauga River in northwestern Georgia and in 
Tennessee east of Chattanooga. 

The main area of the Conasauga formation extends from the north 
end of the Cahaba coal field in St. Clair County via Ashville, Gadsden, 
and the southern part of Cherokee County into Georgia. A second con­
siderable area is in Jones Valley, where the Conasauga underlies part of 
the city of Birmingham and extends southwestward through Bessemer to 
the vicinity of Vance, Tuscaloosa County. A third narrow strip is in 
Opossum Valley and extends from Woodward to Mount Pinson, where 
it is interrupted for a few miles and then reappears in Murphrees Valley 
and continues northeastward as far as Oneonta. It surrounds the area 
of the Rome formation in the vicinity of Montevallo and extends south­
westward to the deposits of the Coastal Plain in Bibb County. There is a 
V-shaped area within the ridges of Columbiana Mountain northeast 
of Columbiana and a number of detached strips and more expanded areas 
in Tallaclega and Calhoun counties, including the nearly continuous belt in 
Choccolocco Valley. 

The Conasauga is made up of limestone, clolomite, and shale of vary­
ing proportions in different areas. The Opossum Valley strip is mostly 
limestone, which is particularly well displayed just southeast of Boyles 
Gap in the northwest environs of Birmingham. (See PL 4, B.) The 
Murphrees Valley and the Columbiana Mountain areas are likewise mostly 
limestone. so far as exposed to view, although some beds of shale occur. 
The Jones Valley strip is composed of mixed limestone and shale, but 
limestone is preclominant. The shale occurs either as partings between 
the layers of limestone or in thicker heels, one of which is exposed opposite 
the street car harn at Fourth Avenue ancl Eleventh Street, Birmingham. 
There are excellent displays of the limestone of this belt along the South 
Bessemer electric car line, along the railroads between Birmingham and 
Bessemer, ancl also in the west environs of Bessemer. 

;\Jong the western side of' the large area in St. Clair County is an 
apparently great thickness of limestone, as shown just west of \Vhitney, 
where there is an almost continuous exposure 3,tiOO feet wide directly 
across the strike of the heels which are overturned and dip about G0° E. 
The indicakd thickness seems excessiye and suggests repetition hy close 
folding. 

The limestone in all these western helts is dark bluish. fine-g-rained, 
and mo~tly thin-hedcled. ( ~ee l'I. (i, A.) l\Iuch of it is highly argillaceons 
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and, through leaching of its content of lime, it weathers to clay which 
preserves the original bedding and apparently nearly the original thickness 
of the limestone. .\.n example of this phenomenon is exhibited in a cut in 
the Louisville & X ash Yi lie Railroad at Chamblee, Tuscaloosa County, as 
shown in the photograph, Plate 6 .• B. 

In the :\Iontevallo region the Conasauga is about one-third limestone 
and dolomite and two-thirds shale. These beds are well exposed at Aldrich 
and vicinity , along the roacl just west of ~Ionte,· allo, and on the road north­
east of :\lonteYallo in secs. J .j and Hi, T. 22 S., R. 3 \V. _.\t Aldrich 
the Conasauga lies in a narrow overturned syncline and clips eastward 
beneath the Rome. below which it can actually be seen on Davis Creek a 
few hundred feet east of the railroad bridge north of .-\.ldrich. For this 
reason the formation here was mistaken by ;\IcCalley for the Shady lime­
stone. which underlies the Rome ("Montevallo") formation, hence the name 
"Aldrich ( BeaYer) limestone ." applied by McCalley in his report in the 
Yalley region of _AJahama. fo r the Shady limestone. 'I hat the beds in 
question at Aldrich a re Conasauga is proved both by foss il s and by the 
fact that they have been traced from Montevallo, where the two formations 
are in normal relations, around the Rome area to the north of Montevallo 
by way o i Dogwood to .-\ldrich. A new a11d very characteri stically marked 
species oi trilobite. provisiona Uy referred by Resser to the genus Doryp3·r;c . 
was collected iu the belt in normal relations just \vest of ::\Iontevallo and 
also in the oyerturned belt at Aldrich (PI. 8, fig. 14.) Several specimens 
of this fossil as well as other identical species, were collected at both 
places. 

The limestone of the Conasauga in the Montevallo region is blue, 
mainly fine-grained, thick and thin-bedded, and much of it is conspicuously 

clayey layers from whi ch the lime has been leached out on the surface. 
There are in place- thick beds of dolomite as at the bridge over Shoal 
Creek northeast o f Montevallo, in the west part of .sec. 15, T. 29 S., R. 3 
\V., and al.ong Davis Creek north of A ld rich in the >.W. y.J: sec. l!l , 
T. 9 2 S. R. 3 \ . A.t the fi rst place J OO f eet of thick-bt:dded dm·k 
dolomite is i.m:lo:;ed by 100 feet or so of limestone on both sides. T he 
occurr,ence o f dolomite eems to be local aud is perhap the result of 
r ecent change fro m limestone by substih1t ion of magne ium fo r part o-f the 
c:i lr"11m of the original limestone. 

A notable fact about the Conasauga in Cahaba Valley is that, as 
observed by the writer, it is absent in outcrop from Maylene nearly to the 
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A. CONTOHTED CON.\SAUGA LBIESTO!\E 

Cut of the Louis\'illc & Nasln·illc Railroad ot Chamblee, Tuscaloosa Co., looking- cast 

D. CONTOH'fED CONASAUGA LBIESTOl\E 

Same :ls:\, bllt nt:an..'.r the stirfocc and more we::ithcrcd. The limy content has been leached 
out, lcaying only clay, which prc~cryc -:; the original bedding-
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north end of the Cahaha coal field . .-\long this strip the ]{ome is imme­
diately overlain by the Ketona dolomite, described on page 81, the Brier­
iiel<l dolomite, which normally immediately underlies the Ketona, and the 
Conasauga, which normally w1derlies the Brierfield , both being absent. 
There is almost surely an unconformity here. (Seep. 82.) In the same 
Line northeastward , just ·outh of P ermita Creek in tbe south pa[t of T. 
1 ;1 S., R. 5 E ., on the road from V aughan's Cros · H.mtcl s to reensport, 
there is an e.-xposure o f typical Rome hale and andstone ·e,·eral hundred 
feet thick in which the heels dip east. Immediately east of this ex1>osure 
there is a wide strip of Copper Ridge dolomite, which clearly succeeds 
the Rome above, the I libb, Ketona, and Brierfield dolomites and the 
Conasauga all being absent. 

In the outcrop northeast of Columbiana Mountain several hundred 
feet of Conasauga limestone, bluish and rather thick-bedded, is exposed 
along Beeswax Creek, in the SE. 14 sec. 17, T. 21 S., R. 1 E. In the 
faulted strips in the vicinity of Talladega but little was seen of the Con­
asauga. Thick-bedded dark-gray limestone, apparently nearly pure, about 
100 feet thick, is exposed in the NE. X SW. ~ sec. 1, T. 1!) S., R. 4 \V., 
and there was once a quarry in this limestone about 1 mile south-south­
west of Barclay, in the NE. % sec. 6, T . HI S., R. 5 W. McCalley' 
states that besides the places just described the limestone is exposed in 
many other places along the Talladega Hills belt, including an exposure 
of flaggy limestone in the east part of the city of Talladega. A small 
thickness of green shale exposed in the road a short distance south of 
Alpine is probably Conasauga. 

McCalley also refers the marble at and northeast of Sylacauga 
(herein named Sylacauga marble member of Talladega slate) to the 
Conasauga, but in the writer's opinion incorrectly. (Seep. 52.) 

The Conasauga is generally poorly exposed in Calhoun County. 
There is a small exposure of shale of the Conasauga type along the road 
about three-fourths of a mile northeast of Oxford Lake and another a 
short distance east of Jackson Creek, about 2 miles east of De Armanville. 

C. ,V. Hayes, on an unpublished map of the Anniston quadrangle, has 
shown a large area of Conasauga mainly southwest of Alexandria. 
Typical yellow weathering, finely broken Conasauga shale is exposed in 
this area, especially long the main road to J'vfiddleton, about 10 miles 
northwest of Alexandria. Considerable chert from the limestone of the 
formation is scattered OYer the ground 2 miles north of Alexandria 
along the road to Gadsden, and just below the bridge across Tallassee­
hatchie Creek on this road a bed of limestone is exposed. Around and 
within the southwest margins of the area mapped as Conasauga by Hayes 
west and southwest of Alexandria there are occasional exposures of a 
coarse~grained, thick-bedded dolomite that yields a yery red deep soil 

1 !\l cCalley, Henry, op. cit., p. :1!J:!. 
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suggestive of the Drierfield dolomite described l>eyond. Probably this 
marginal strip is really underlain by dolomite that overlies the Conasauga. 
The area is on a broad anticline that pitches at a low angle to the south­
west, ancl the Conasauga naturally crops out tn the nortbP.'1 st and nearer 
the center, whereas the overlying beds crop out around the margins. 
Green shale of Conasauga type is exposed in places on the margin of the 
Cambrian area in the vicinity of Mink, about 5 miles northwest of Jack­
sonville, Calhoun County. Except for the limestone along the western 
margin in St. Clair County, described on page 69, the Conasauga of the 
big area in St. Clair and Cherokee counties consists mainly of dark-green 
or yellow-green shale. The shale includes many thin layers of limestone 
and some thicker beds and in places includes considerable thicknesses 
of rock filled with innumerable small lenses of limestone a few inches 
across. These pieces of limestone accumulate in bare and weathered 
places and are especially well displayed along the railroad between Whit­
ney and Attalla. There are also in spots, as in the vicinity of Blaine, 3 
miles east of Center, Cherokee County, a great many flint nodules con­
taining fossil trilobites. These nodules seem to be enclosed in the ordi­
nary green shale of the formation and probably originated locally through 
the silicification of the limestone lenses just mentioned. (See Pl. 8, figs. 
5, 15, and 16.) 

This great area of Conasauga has been, by thrust faulting, displaced 
to the northwest an unknown distance, probably several miles, and as it 
is almost wholly composed of thin-bedded weak rocks it has been intensely 
crumpled, so that the beds are generally highly inclined, and this with the 
great breadth of the area gives a deceptive appearance of thickness much 
greater than the formation really has. The general composition of the 
iui 1uaLiuu cu1J. ~l.::, \...vulv~ ~~~ ~C~~~i!:c :: :::-:. :-:~.~~:.!e~ ~~r ~~~0~11r':"c:: nn tliP. 

bank of Coosa River at Cedar Bluff in Cherokee County, views of which 
are shown in Plate 7. 

The thickness of the Conasauga is about 1,900 feet in Opossum Valley 
west of Birmingham, where the bottom is not exposed; about 800 to 1,000 
feet in the Montev;illo region, and possibly 1,000 feet or more in the 
Columbiana Mountain belt. It does not appear to be over 500 feet thick 
in the Talladega belts. In other areas the exposures are so inadequate 
and the deformation so great that no reliable estimate of the thickness is 
po,, --1-t k. 

The Consauga is in places highly fossiliferous. The fos ils occur 
in both the shale and limestone more or less plentifully distributed 
throughout the Conasauga area and from bottom to tqp of the formation. 

As the fossils of the northwestern belt of the Conasauga in Bir­
mingham Valley and of the wide area along Coosa River in Cherokee 
County are different from those of the southeastern belts of Cahaba 
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A. Contortc<l shale and limestone in the Conasauga formation, with Crepicephah1s texanus (Plate !J, fig. 11). Cedar Bluff, Cherokee Co., looking northwest. 

n. Same as A, different view 
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Valley and of Coosa Valley in Calhoun and Talladega counties, no species, 
perhaps no genera, being, so far as known, common to the two belts, the 
paleontology and the age of the formation in each belt will be separately 
discussed. 

In the southeastern belts of the Conasauga fossils have been col­
lected from Sixmile Creek 1,Yi miles northwest of Sixmile, Bibb County, 
at Aldrich, one-half mile west of Montevallo, and at a locality 2,Yi miles 
nearly west of the public square in Talladega. At the Sixmile locality 
trilobites of the genera Dorypyge, Z(lcanthoides, Amecephalus, and 
Dolichometopus have been collected probably all undescribed species, 
although the DQlichometopns may be D. productus. The second two are 
shown in Plate 5, figures 23 and 24, and Dolichometopus productus in 
Plate 5, figures 6-19. For the Zacanthoides the name Z. oricntalis is pro­
posed, which is appropriate because most of the other known species occur 
in the far West. At Aldrich Dolichometopus proditctus and a new species 
of Dorypyge have been collected. For the DoryP:/ge the name D. aldrichi 
is here proposed. This species was also found half a mile west of Monte­
vallo. (See Pl. 8, fig. 14,· and Pl. 68, figs. 8-9.) At the locality 2 Yi miles 
west of Talladega Dolichometopus produ.ctus occurs in compact green 
shale or mud rock that has been powerfully squeezed and the fossils 
greatly distorted (Pl. 5, figs. 6-8 and 10-18). At all localities these forms 
occur in the shale and limestone immediately above the Rome formation, 
and the horizon of the collection including Dorypygc aldrichi half a mile 
west of Montevallo is about at the base of the upper third of the formation 
which, in that section, is about 900 feet thick. 

Every one of the fossils named belongs in an assemblage .of genera 
elsewhere occurring so far as known only in formations of Middle Cam­
br:an age, with possible exception of the genus Dorypyge, which may be 
represented in the Lower Cambrian of current usage. As representatives 
of this assemblage are now known to range through the lower two-thirds 
of the Conasauga in the vicinity of Montevallo, and as no distinctly Upper 
Cambrian fossils are known from any part of the formation in the south­
eastern belts, it seems safe to assume, tentatively at least, that the entire 
formation in those belts is of Middle Cambrian age. 

Zacanthoides is represented in the Rutledge limestone of Tennessee 
perhaps by the same species as in Alabama. A sl_lecies of Doliclzomctof111s 
occurs just above the base of the Elbro k limestone at Waynesboro, Pa., 
and has been figured by Bassler in the volume on the Cambrian and 
Ordovician of Maryland. Dorypyge ranges throughout the Appalachian 
Valley into Canada and to northern Greenland and, in association with 
Ameceplwlus and Zacanthoides, it occurs also in the Middle Cambrian 
of the northwestern United States and British Columbia. On the basis 
of the fossil evidence, therefore, the Conasauga of the southeastern belts 
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PLATE 8 

Ccdaria f'rolifirn, X2. Head slightly distorted on right side. Con­
asauga formation, 2 miles northwest of Allsup, Calhoun County. 
Occurs also at Cedar Bluff, Cherokee County, Ala. This genus but 
not this species in the Upper Cambrian of \Visconsin . 

Asaf'liiscus ( Blai11ia) gregariu, X 1. Fig·s. 2-4 nearly complete speci­
men;:, sho,,·ing the heads with free cheeks in p'iace, the trilobed thorax, 
and pygidia (tails); fig:. 5, chert nodule with SL'veral specimens at· 
tached to or imbedded in it. Conasauga formation nl'ar Blaine, 3 miles 
cast oi Center, Cherokee County. 

Diccl/011111s af'palaclt ·ia, X2. Common brachiopod of the Conasauga 
formation. Fig. 6, ventral valve from Cedar Bluff. Cherokee County; 
fig. 7, dorsal vah·e from Murphrees Valley, Blount County. 

Frcs. 8-9. Li11g11/clla buttsi, X 1. Fig. 8, dorsal; fig. 9, nntral nlve. Conasauga 
formation, Kimbrel , Tuscaloosa County. 

Fies. 10-11. Crcf'iccf'/ialus tcxa111ts, X 1. Fig. 10, head minus the free checks; fig. 
11, nearly complete specimen. The detached tails with the long curving 
spines are often found and are so characteristic as to identify the 
species. Conasauga formation Cedar Bluff, Cherokee County (see 
plate 7) . Occurs also commonly in the Conasauga elsewhere in 
the S\atc. 

Frcs. 12-13. Heads of an undetermined species possibly allied to Zaca11tltoides, 
associated w1t11 the tails ot J.Jorypygc snown m iig. i<+ ar J-1.·iu•icn auu 
one-fourth mile west of Montevallo. The outline of fig. 13 on left is 
drawn a little too far to the left. It is marked by the inner groove. 

Frc. 14. Dor.\'/'Y[JC aldric/1i, n. sp., X 1. Tail. Limestone in the Conasauga 
formation one-fourth mile west of Montevallo. Shelby County. Same 
species common in certain limestone layers at the railroad bridge across 
Davis Creek, just north of Aldrich, thus proving that fhe limestone at 
Aldrich is Conasauga. 

Frcs. 15-16. N colc1111s (0/enoides) curticci, X 1. Attached to chert nodules occur­
ring in the Conasauga formation 3 miles east of Center, Cherokee 
Coullly. - T-he ta lrs hown inlig. 15 may belong to a different species 
from N. c11rt1ce1. 
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C\:\lnRL\N FOSS! LS 

Upper and l\Iiddlc Cambrian fossils of the Con:t~auga formation 
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in Alabama is correlated with the Rutledge limestone of Tennessee and 
with the lower part of the Elbrook limestone of Pennsylvania. 

Ulrich, who has recently been studying the distribution of this fauna, 
concludes that it is of Arctic origin and migrated southward along com­
paratively narrow seaways into Alabama on the east and into British 
Columbia and farther south on the west. 

The most prolific localities for fossils in the Binniugba m Valley­
Cherokee aunty belt are edar B luff and the v.icinity o f enter , in 
Cherokee County. A great many trilobi tes are attached to tbe flint 
nodules found east of Center, Cherokee County, six or more species of 
which have been described by Walcott. In the shale and limestone at 
Cedar Bluff (Plate , trilobi tes are also especially abundant, 9 species of 
which have been described by Walcott, and there a re still a good many 
undescribed species. A good number of fossi1s, some o f the same species 
as tho e in Cherokee County, have been found at other localit ies in this 
belt, as at Whitney, Ketona, Murphrees Valley, Birmingham, Bessemer, 
and vVoo<lstock, in 1'uscaloosa ounty. everal o( the onasauga species 
are figured on plate 5, , and H. ome of the more common and si -
nifican t species a re Diccll01 11 11s appalarhia, Li11q11lella bnttsi Crepicepha.lus 
te.1:an11s, wi th the long inward-cu rving tail spine , N orwoodia ( 3 species) 
A sa.phisrns (B lni11ia) 3 species Neolcnus (O le11oides) rnrticei, Ole1111s 
tru11catus ?, Pseudagnost11s reticulatus?, Cedaria prnlifirn, and Dendro­
graptus halli. 

Two of the forms listed above-namely, Neo fo n.11s (Ole11oides) rni·tici 
and the species of Asapl1iscus ( Blffi11io )-stand apart from the others. 
These forms occur on the siliceous nodules referred to above, found 
in the vicinity of Blaine, 3 miles east of Center, the county seat of Chero­
kee County. (See PL 8, figs. 2-5 and 15-16.) These trilobites are 
especially significant because of their manner of occurrence and because 
Neole11us, of which several species are known, mainly from the north­
western United States and British Columbia, is in those regions an 
exclusively Middle Cambrian genus associated with Dorypyge and the 
other members of the same fauna. The forms identified as Asaph:·s­
rns (Blai11ia) are .. according to Resser, probably not true Asaphisczts and 
as they are unknown elsewhere they have no stratigraphic significance 
beyon<l the fact o f the.i r resemblance to true .A.saplz isrns, which, although 
in the main a :Middle Cambrian genus, ranges into the U pper Cambrian 
a lso. >n the evidence of "cole1111s it is therefore thought probable that 
the ::\Jidclle Cambrian i s represented in the basal part o £ the Conasauga in 
Cherokee County. T his tentative conclusion is supported by the fu rther 
fact that . .so fa r a: the large [auna of the nodule and associated hale. 
estimated hy Resser to amount to as many as 100 uncle crihecl spe 'ies. 
has heen examined . nn umlouhtecl Cpper Cambrian fossi ls have been 
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PLATE 9 

Fi r,~ . 1-4. .\"nr•,•ovdic1 yracilis_, X 1. Figs. 1-3, heads showing various ieaturcs 
especially the free checks without the cheek spines which are borne by 
the iixcd cheeks. Fig. 4, a fixed cheek with lo11g cheek spine. This 
i; one oi the earliest repn·,;entatives of the order Proparia in which 
the trilobites have the cheek spines on the fixed instead of the fre ~ 

cheeks as in the case of most of the class of trilobites. Conasauga 
formation, Cedar Bluff, Cherokee County. 

Psc11da ,1111os/11s rctint!a111s, X4. Entire specimen. 
asauga formation. Cedar Bluff, Cherokee County. 
Floyd County, Ga. 

:'\ear top of Con­
_-\lso ;-it Livingsto11, 

F1Gs. 6-7. Oh·1111s cf. 0. tr1111cat11s, X 1. Fig. 7 shows the assoc1at1on of Olenus 
and Pscudagnostus. In England and ScandinaYia these t\\'o trilobites 
are associated in the Upper Cambrian but they arc unk11own in North 
_-\merica except in this small area of Alabama and Georgia. Conasauga 
formation, Cedar Bluff, Cherokee County. 

Fie. S. Crcpiccpha/us/ sp., X2. Head and part of thorax. Conasanga forma­
tion, shale in front of car barn on 11th Street, Birmingh·u11 . 

Fie. 9. Crcpiccplia/us consc11sis, X 1. Conasauga formation; S·!-iale in front of 
car barn on 11th Street, Birmingham. 

F1e. 10. Agnostus ~-'ari11S, X4. Entire specimen, the head and thorax prt!scrving 
the original carapace, the tail being a mould of the interi or. Conasanga 
formation, Cedar Bluff, Cherokee County. 

Fies. 11-12. Proag11 asf'11S bu/bus, X 4. Fig. 11 mould of outside of tail · fig. 12 entire 
specimen. Tbe head pre cn•es the original car<1pace, the tail is a mould 
of the interior qf the carapace which is not prese.rvcd. Crimi ·auga 
fnrm~tinn. C.erla1· Bluff. Cherokee County. 

Fie. 13. 

FIG. 14. 

Fie. 15. 

FIG. 16. 

FIG. 17. 

Crcpicephfllus tlwnsia, X2. Head thickly set with small pustules. 
Conasauga formation ; shale in front of car barn at 4th .-\,·e., and 11th 
Street, Birmingham. 

Cr3•pto:::oon cf. C. prolifcrn m. Redwrr1 as shown by scale, which is 6 
inches long. Chert f.rom Copper Ridge dolomi te, :.\Iosteller, Shelby 
County. 

Crypto:::oo11 sp. undesc.ribed. Similar to C. 1111duhrtw11 Bassler, b ut with 
separate but contiguous tubes instea<l oi confluent Lubes as in C. undu­
latnm. Reduced as shown b_y scalt!. Chert from Copper Ridge dolo-
mite near Huffman, miles no inmngfiarn.--

Natural section of a specimen of CrJ•Pto:::oo1t, showing lamellar in­
ternal structure. Copper Ridge dolomite. 

Cr-ypto:::oo11 or Graysonia ?, X 1. Polished slab showing a number of 
individuals. Sawyer limestone member of the Talladega slate. Cove 
3 miles southwest of Shelby, Shelby County. 
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C.\~IBRIAN AND CAMBRIAN OR ORDOVICIAN FOSSILS 

l-JJP<r Cambrian fo,sils of the Cunasauga formation, fii:s. l.-18; fossils of the Copper Ridge 
d1"JJt1·mitc (Cambrian or Ordov-ic:ian) , figS... )4~10 ; and the Sawyer Jim~LDne member 

(_.\Jgonki:m? or Cnmbrian ?) of the Talladega sla t~. fig . 17 
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Cn·pto:oou, undescribed species? About two-thirds natural size. From vicinity of East I.ake, Birmingham. 
· fhoto by Rober\ S. Hod~es, Gcolosical Survey of Alabama, 
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found in it. However, such good Upper Cambrian fossils as N orwoodia 
and C cdaria occur in apparently close proximity to the beds that contain 
the nodules that carry Neolc11us. As the nodule-bearing beds occur well 
out in the central part of the Conasauga area of Cherokee County, these 
beds of possible Middle Cambrian age, and therefore presumably low in 
the Conasauga of the region, may have been brought up to the surface 
on the crest of a broad anticline or they may have been brought up by a 
fault . 

All the other fossils listed above are well-established Upper Cam­
brian forms, some of which, such as species of N omwodia and Crepicc­
pha111s, occur in shale in front of the street car barn at Eleventh Street and 
Fourth Avenue, Birmingham. From its position on an anticline this 
shale seem to he low in the Conasauga of Birmingham Valley. Nearly all 
these fossils, except of course the N eolc11us and Asaphisrns, occur in close 
association in the part of the formation exposed at Cedar Bluff, Cherokee 
County (Pis. 8 and 9). As Crcpiceplzalus te:i:anus is known to occur high 
in the Conasauga elsewhere, as about half a mile west of "Whitney, St. 
Clair County, and at Ketona quarry, Jefferson County, the horizon of the 
Cedar Bluff occurrence is proved to he high in the Conasauga. A notable 
fossil occurrence is reported by Ulrich, who found in the Conasauga of 
:rviurphree's Valley, about half a mile southeast of Chepultepec, on slabs 
of limestone about 100 feet below the top of the formation. fine specimens 
of Dc11drograpt11s halli. This species also occurs in \Visconsin in the 
Lodi shale memher of the St. Lawrence ("Trempealeau") formation, of 
Upper Cambrian age, and suggests the equivalence of the upper part of 
the Conasauga at this locality with the Locli's shale of \Visconsin. In 
Europe the genus Olc1111s is a marker for the Upper Cambrian, which is 
frequently referred to as the "Olenus beds." 

On the basis of the fossil evidence, therefore, the greater part of the 
Conasauga of the northwestern belt is assignable to the Upper Cambrian 
and is correlated with the l\'IaryYille limestone and N olichucky shale of 
Tennessee. 

Crcpiccpl111l11s tc.ra1111s rang-es westward through Texas and the moun­
tain States to llfontana; the genus Ccdaria ranges through \Visconsin to 
the northwestern States; Coosia seems to have its main development in 
China; Nor<('oodia also rang-es far westward. The most interesting forms 
from the standpoint of geographic distribution. however, are Olc1rns 
tru11cat11s/ ancl Psc11da.q11ost11s rctirnla.f11s/ These forms are unknown 
ebewhere in North America. Their known habitat-except for their 
oecnrrence in .-\lahama-is in Sweclen. England, and \Vales. where they 
ocrnr together as in . \lahama. hut by what inland water route they 
migrakcl to northern A.lahama is not definitely known. 
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From the ioregoing discussion of the age and correlation of the 
Conasauga it appears that in early :.Iiddle Cambrian time the sea im·aderl 
:\lahama from the northeast along the .\ppalachian Valley. thu~ affording 
the . \retie J>or_\'f'_\'f/C fauna access into the southeastern belt,; of the Con­
asauga. Somewhat later. perhaps in late ).'[idc\le Cambrian time. the sea 
may haYe inrnded this part of the .-\.ppalachian Valley from the H.ocky 
l\Iountain region. reaching as far as the region around KnoxyilJe. Tenn .. 
hy way of Cherokee County, Ala., thus admitting Xcolrn11s into the 
western part of the Valley. This area may have remained submerged into 
"Cpper Cambrian time and eyentually the sea may have spread out broadly 
toward the upper :Yiississippi Valley. ln this sea the Crcpiccthalus fauna 
of early Upper Cambrian time gained access from the Pacific Ocean. 
which seems to be its place of origin. Later Dc11dror1raf'f11s came in from 
the northern liississippi \"alley. Finally a sea way was opened out intr1 
the . \tlantic basin, and the Olc1111s fauna came in from northwestern 
Europe. possibly across northern Georgia and South Carolina. 

There is no eYidence known at present to show that the early :.riddle 
Cambrian sea. in which were laid clown the deposits of the southeastern 
belts in A .. lahama. at any time inncled the area of the northwestern belts in 
Birmingham Valley and Cherokee County. from which. if true. it follows 
that the deposits of those two areas now assigned to the Conasauga were in 
fact physically separated by a barrier. presumably that describe<l on page 
]1.). and illustratecl in !'late ~ i as underlying the eastern edge of the 
Cahaha coal field . Jf this hypothesis should be verified by future investi­
gations the beds of the southeastern belts should be removed from the 
Conasauga and given a new formation name, leaving the pre~ent name to 
apply in the northwestern belts, which are physically continuous with the 
Cona,;auga of the type locality. 

C.\MBRIAX OR OHDOYICIAX SYSTE:U 

CI.ASSl1"1CATIOX .\X IJ CH;XIUIA!. CIIAR\C'l'Ell 

l'ncler the hea<li11g Camhriari or OrdO\·ician System is de~crilied the 
greater part of the 111;1ss nf <lo'lomite hitherto designated Knox dolomite in 
:\lahama. The mass as a whole does not, however, correspond exactly 
to the Knox dolomite of most of Tennessee, which is approximately 
eqniYalent to the upper half of the :\lahama Knox combined with the lower 
bai f- an<i"'" n1cnt:- of-i+11.~-if1r1e:-1hnt ;,,-8h .a : ,;r~t1Jls· , .. '?ii:;-; th~ktis-l~:·~t .... +'}~n 
been designated "Pelham" limestone by the Alabama Geological Sun·ey 
and Chickamauga limestone in the Birmingham folio of the l,"nited States 
( ;eological Sur,·ey.' These various usages are shown in the correlation 
chart. p. RO. :\ccor<ling to l.'lrich. hmrever, the lower part of the _.\labma 
Knux i:-; repre:->entecl in the Knox in the Yicinity of Greem·ille. Tenn. 

1 C. S. Crol. Sun·cy Ceol. ~\tlas, Rirmingham folio (No. 175). l!JlO. 
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The Knox dolomite u f previous Alahama reports has now heen suh­
diviclecl into the following· formations, in ascending order. llrierfield 
dolomite, Ketona dolomite. Bihb dolomite, Copper Ridge dolomite, and 
Chepultepec dolomite.' On account of its cherty character the Longview 
limestone also was probably included in the Knox hy the Alahama Survey. 
The Longview is, however, of tmc1uestioned OrdO\·ician age. and therefore 
is described under the heading Orclcn·ician system. 

Ulrich proposes a new system. which shall include this maso; of 
dolomite in Alabama ( Brierfield dolomite to Chepultepec dolomite. both 
inclusive) and equivalent strata elsewhere. and which he has named the 
"Ozarkian system.'' from the Ozark region of :'I [issouri. Some of the 
reasons for making a new system of this great mass of dolomite, 5,000 
feet or more thick, are as follows: 

First: The formations included represent a great period of time. If 
.we cons "der the predominantly elastic nature of the OrdO\·ician and Silnri·an 
systems in Engfanc1; where they were established, the proposed "Ozarkian 
system" would represent a period of time at least as long as either of those 
systems. In parts .of the earth where this period of time is not represented 
by deposits there is obviously an unconformity clue to their absence. 
"Ozarkian'' rocks have been recognized, however. in many parts of the 
United States, in eastern and western Canada, ;n the Arctic regions (north­
ern Greenland and Spitz bergen). 1 t has therefore a geographic range 
comparable to the Ordovician or Silurian. 

Second: The deposition of these rocks was preceded and followed 
by earth rno,·ements, resulting in unconformities of considerable magnitude 
between them and the underlying Cambrian rocks on one hand and the 
overlying Ordovician rocks on the other hand, and in extensive overlap 
of the younger "Ozarkian" formations beyond the limits of the earlier 
ones. Thus the Brierfield dolomite rests upon the Conasauga limestone 
in Alabama, whereas the much younger Copper Ridge dolomite rests upon 
the Conasauga or its equivalent in Tennessee. where, in most of the State. 
the Brierfielcl, Ketona, and Bibb dolomites are absent. The basal un­
conformity is probably much greater than appears from the succession 
in Alabama, for there are reasons for believing that the Upper Cambrian 
of the Rocky Mountain region includes a considerable thickness of lime­
stone younger than the uppermost part of the Conasauga and absent in 
Alabama, so that the Brierfield dolomite is separated from the Conasauga 
by a much larger break even than appears from the sequence in the 
southern Appalachian region. The basis for this belief is the fact that 
the Crepiccplzalus fauna (See PL 8), which occurs in the top of the 
Conasauga of Alabama. is represented well down below the top or toward 
the base of the Upper Cambrian of the West. 

1 l n \' itm~ of the (net. UJoi s hu,,·11 above. th:it there is no natural unit large or small in . \labama 
corrc.spo11d;11 g to the typiet\ I K.no.x dolomite, it has hren found necessary to abandon the use of 

the name a·ltogether in tl1e •lll le. - C. Il. 
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The unconformity at the top of the Chepultepec is perhaps of less 
magnitude . There is, bowe\'er , in t4e southen1 .-\ppalachian Valley no 
representative of the Stonehenge limestone, the basal formation f the 
Ordov ician system in ·outhern Pennsylvania. where it li es between t he 
equivalents of the Cbepultepec dolomite and the Longview limestone. 
Moreover the Chepultepec al so is very commonly absent in ea t Tennessee 
and rather generally is not represented by deposits in the .<\ppalachian 
Valley farther north, so t hat in many places the hiatus between the 
"Ozarkian" ancl the overlying Ordovician rocks is measured by the 
absence of at least hoth the Chepultepec dolomite and the Stonehenge 
limestone. 

Third: .-\s regards the paleontologic evidence-the present known 
"Ozarkian" fauna o f m·er liOO species is di st'nct from both the preceding 
Cambrian and the succeeding Ordovician faunas. ).Jo Cambrian species 
enter it from below and no "Ozarkian" species pass into the Ordovician 
above. These facts have heen fully established hy the recent extensive 
labors and i1n-estig-ations of Ulrich and 'Vakott. '\Talcott has found 
that these fact s hole! in British Columbia, where he recognizes at least 
3,000 feet of "Ozarkian" rocks. 

The proposed "Ozarkiru1 ~ystem' thus posse.-;~es all he a tt ri hutes 
of a sy ·tem a nd is fully coordinate wi th the O rdm·ician . S ilurian. or 
Devonian svstems. The writer is in favor o f adopting thi 11roposed new 
system . hu t pending a deri.· ion of the quest ion the U nited Stat es eo­
logical Suney cl esig-nates the rocks to he inclurlecl as Cambrian or O rc1 0-
v1oan. 

These rocks in Alabama are predominantly dolomite hut include in 
the upper part heels of pure limestone. They have been clividecl. upon 
the bases of lithologic clifferenres and of fossil contents. mto the t1ve 
formations already mentionecl-Brierfielcl dolomite. Ketona dolomite, 
Bibb dolomite. Copper H.iclge dolomite. and Chepultepec dolomite. 

Because of certain lithnlog-ic resemhlances and stratigraphic ancl geo­
graphic re lationships the low r th ree fo rmat ions ( Hri rfielrl. Vetona . a nd 
Tiibh ) han ! been c<imhined nnd represent d 1111 tht'. an"<J11 1p<l11y i 11g 

map hy one pattern and the upper twn ( Copper Riclg-e and Chepulte1 ec) 
have been rnm binecl unrler another patt~·rn . 1n the Sylacaug-a -'J'alladega 
belt. howeyer. where these rocks haYe not yet heen :-::uli<liYiclecl. the entire 
mass has heen mapped uncler a third pattern. 

------

T hi.s g reat mass n f rliJl1J1ni te re:-; t:.; up•m t he L'nnasnug-a inrmation 
except alon~ the east side of the Cahaha coal fi eld . and po: si hly a long the 
same belt no rthwanl to Etowah County see p. 71 ) . where th e. Conasauga 
is ahsent and the!'e rocks succeecl the Rome formation. leaY in~ a strati­
graphic gap or 1mcon formity ( p. k'.!) het\\·een them . This unrnn formity 
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BRIERFIELD DOLOMITE 

A. 1\tass of Brierficld dolomite coated with a fretwork of silica deposited in the pr·occ:o;:; of 
weathering. Three-fourths mile northwest of Six i.\1ile, Bibb Co. Characteristic 

feature of the Brierfield and Ribb dolomites 

B. Boulders of cavernous 
dolomite. 

silica, Bricrfield, Ala ., derived through wc;ithcring 
Characteristic of both Ribb and Tiricrficld dolomite~ 

from Dih/J 
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in Alabama seems to reach a maximum extent on Permita Creek, as 
described on page 71, where the Copper Ridge dolomite suc<:eeds the 
Rome formation, the Conasauga, Brierfielcl. Ketona, and Bibb all being 
absent. The absence of the Brierfield, Ketona, ancl Bibb dolomites in 
the Knoxville region of Tennessee, where the Copper Ridge rests uncon­
formably upon the Conasauga shale, is one of the principal differences 
between the Knox of the Alabama Geological Survey and the Knox of the 
Knoxville region . 

BRIERFIELD DOJ.OMITE 

The Brierf ield dolomite is certainly k 11ow11 only i n Cahaba Valley 
south of the latitude of Maylene, Shelby County. It is almost fully 
exposed on Si.""'1nile 'reek in sec. 31, T. 24 N.; and ·ec. Ci T. 23 N. , R. 
11 E . There are also good e~-posures on Mahan reek in the vicinity of 
Bricrfield and on pting Creek in t he town o f Montevallo. 

The Brierfield is a thick-bedded, coarse-grained, steely blue, and, in 
part at least, highly siliceous dolomite. Specimens collected at Brierfield 
contain 40 per cent silica. The silica accumulates as a fret work on 
weathered surfaces (PI. 10, A) or as a cavernous incrustation of consid­
erable depth on residual boulders of tbe dolomite, as shown iu Plate 10, B. 
T hese boulders are commonly dolomite inside. The} are very distinctive 
markers for the Brierfi eld. Boulders o f dense chert of smoolh and 
rounded contours are also formed at a horizon rather low in the Brierfiel<l. 
Another hatacteri ·tic o f the Brierfield is the cavernous or pi tted surface 
of the well-weathered layers in some par ts at lea. t o f the fo rmation, a 
feat ure well di splayed along Spring Creek in the tow n o f ::v[ontevallo. 

The thidmes of the Brierfield on Sixmile Creek, where the con­
ditions for mea: nring are f;.ryora lile, is about 1 .• iOO feet. 

The only foss ils fo und in t he Brierf iekl rnnsist o-f a large clu tcr o f 
Cryp to::oo 11 pro!ifcrurn. some individua l · of which a re 18 inches in 
diameter. This form i . a I romiuent feature f the Hoyt lime ·t ne of 
Ne \v York , which O\·e.rl ies the P otsdam sandstone and has recently l)een 
found in the Gatesburg dolomite of central Peunsyl rnnia . Lit hologically 
and in stratig raph'ic position the Brierfield bea rs a strong resemblance to 
the Ga.tesburg,, which carri es a goocl fa una of trilobi tes as \\· ell as a few 
lar0 ·e heads of Cryf>t o::oon prolifr ru 111 , all of which afford adequate 
gr ounds for correlating the ;a tesbura in a general way with the Li ttle 
1' all s dolomite ex cept the chert beds at top I . the Hoyt limes tone. and the 
l'otsclam sands tone of :\ ew Y ()rk. 

Ii:io:TO:'\ .. \ JlOl.O.\rITE 

The Ketona dolomite was named from Ketona, Jefferson County. 
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Ala., where there is a big quarry in the formation. the rock from which is 
used for blast-inrnace flux. 

The Ketona is known in southern Cahaba Valley. in Birmingham 
Valley, and in :\Iurphrees Valley as far north as Chepultepec. Its 
extreme northern limit in either Yalley has not been determined. It has 
not been id en ti fied on the soutlrn·est sicle of Jones Valley south of Cleve­
land midway between 1Jirmingham and Bessemer nor on the northwest 
side far south of Bessemer. 

All the area mapped under the Brieriiehl. Ketona, and 1Jihb symbol 
in Birmingham and :\[urphrees ,·alleys and all so mapped in Cahaba 
Valley north of :\Iaylene is Ketona. whereas south of :\Iaylene to the 
deposits of the Coastal l'lain in Cahaba Valley the Ketona occupies a 
strip near the miclclle llt the area so mapped . The largest areas of 
Ketona occur in the Yicinity oi Birming·ham. where the formation is 
extensiYely exposed in a m1mber of 11uarries. as at Thomas, Ketona, and 
Dolcito. l t also Ol'L'npies a wide strip in the nlley,; of Shoal Creek ancl 
Beaverdam Creek between Dogwllod and JI elena. in Shelby County. .-\ 
good expo:mre is seen on Shoal Creek abllnt -±Vz miles north of :\Ionte­
vallo. in the S\\·. 0 :\"E. ~~ sec. :la. T. ·21 S .. K :J \V. The Ketona is 
exposed het\Yeen the l:rierfidd and the I libh dolomite in the lied of Sixmile 
Creek beneath the bridge at Sixmile. Hihb County. 

In the southern part of Cahalia Valley the Ketona cnn formably suc­
ceeds the Brieriielcl dolomite. hut north of :\[aylene. where the Brierfield 
and Conasauga are absent. it unconiormalily succeeds the Rome (":\Ionte­
vallo") formation . In Birmingham Valley it unconformably succeeds the 
Conasauga formation. the Brieriielcl being absent. 

'11 1 ... .... T.r';' ............... ~ · ...., ,.,...,. .... ·1-.T u , ,,., .,-~ ,., Tl;,,n 1; .. Tl,+ , ,..,."'' " tJ,;,,l_-_h,,,rlrl " rl rln.ln_ 
....... .. ...... .a.. .. ..:. · ·~ ··..,~ · · • ~ · .. .. .. . . . .... . ; ......... . .......... _, ··o··· ;:-,·· -. · . - -~ - - - ....... __ _ , --- -

mit~ that is a remarkably pure carbonate of magnesium and calcium. The 
ratio of calcium carbonate tn magnesium carbonate is Yery close to that 
of the theoretic dolomite. The most distinctiYe feature of the Ketona 
is its purity and freedom from chert or siliceous residual material of any 
kind. Thick parts of the formati on as disclosed in quarrying operations 
ayerage less than '2 per cent of insoluble impurities. silica. and alumina. 
A suite of specimens irom a thickness of '200 feet that is exposed in 
Shoal Creek \·alley ~.Vi miles north of :\f onteYallo, as described above, 

the Ketona is in rernarkalile contrast with all the other dolomite forma­
tions of the region. which are highly siliceous ancl yield much chert or 
siliceous residue upon \\·cathering. The character of the beclcling is 
illustrated in Plate 11 .. \ . 

In the outcrop on ~ixmile Creek the l~ ctona is only about ;2.J() feet 
thick. I 11 the strip from Dogw11wl to 1 f ell'na in :-;Jielhy County it :-tppears 
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KETONA DOLOMITE 

A. Quarry in Ketona dolomite, North Birmingham, looking southwest 

H. C'hl'rt pit for road metal, three m.iles ttorthwest of Anniston, Ala. Shows deep decay 
of Copper Ridge do lomite. Looking nortl1east 
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from the breadth of outcrop to be much thicker than elsewhere, which 
may be due to the inclusion in it of marginal portions of the Brierfield 
dolomite below and the Bibb dolomite above, which are thinning out and 
losing some of the distinctive characters by which they could readily 
be identified. In Birmingham Valley the thickness of the Ketona ap­
pears to be 400 to 600 feet. 

The Ketona is of great economic value as a fluxing material for use 
in smelting the iron ores of the region. Large quarri€s are operated 
for rock for this purpose at Thomas, Ketona, and Dolcito, in the vicinity 
of Birmingham. 

No fossils have been found in the Ketona, and there are no known 
formations elsewhere with which it can be correlated. Its position in 
the general time scale is indicated on the correlation chart. 

BIBB DOLOJlllTE 

The Bibb dolomite is named from the old Bibb Furnace, about 2 
miles west of Brierfield, Bibb County, which is located upon the outcrop 
of the formation, which however at that point does not very well display 
its characteristic features . It rests upon the Ketona dolomite, conform­
ably so far as known. Its outcrop extends from the margin of the 
deposits of the Coastal Plain in the vicinity of Centerville, Bibb County, 
northward into Shoal Creek Valley to a point within 2 miles of Maylene, 
beyond which its peculiar products of weathering could not be found. 
Instead, north of Maylene the Ketona seems to extend upward to the 
base of the Copper Ridge dolomite, next described. Apparently the 
Bibb dies out here, although it may gradually change to a Ketona facies 
and be represented in the upper part of the Ketona as identified north­
ward toward Helena, for in this strip of outcrops the Ketona seems to 
be unusually thick. 

The lithologic character of the Bibb is so similar to that of the 
Brierfield that they would not be separated if it were not for the inter­
calation of the pure Ketona dolomite between them. The Bibb is thick­
bedded, dark, coarsely crystalline, and highly siliceous and yields boulders 
deeply incrusted with cavernous drusy silica, like those from the Brier­
f ield shown in Plate 10, B. In places the weathered layers are deeply 
pitted , like those of the Brierfield. These pitted beds are exposed in the 
road to Calera just east of Spring Creek ford near Montevallo and are 
especially well displayed along Spring Creek in the northwest corner of 
sec. 13 and the SW. ~ sec. 12, T. 22 S., R. 3 W., 3 miles northeast of 
:i\Iontevallo. 

The thickness of the Bibb at Sixmile is about 250 feet, but it seems 
to reach a maximum thickness of 500 feet. 
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The Bibb is unfossiliferous, but in character and stratigraphic rela­
tions it is similar to the Potosi dolomite of Missouri with which it is ten­
tatively correlated. 

T he geograpllic distribution o t the J3iblJ, Ketona _. and Brierf ield 
dolomites sugo·ests that the sea transgressed northward up to a time 
marked by the greate t nort hward e .... tent of the K ctona, and then receded 
southward again until the end of Bibb time. ( ee paleograpbic maps, Pl. 
'II , C and D , and P l. , '>, A. \ i\/hile the sea was adva1~cing and receding 
much silica was contributed t o it, but during the period of !!featest 
advance, that is in Ketona time, the shores were at such a distance from 
the Birmingham district that very little silica· and alumina were received 
and pu re car bonate sediment was deposited to fo rm the Ketona. 

There is a question whether the Bibb K etona, or Brierfie1d or all 
of them are represented in the great area o f dolomile .in 'J a lladega and 
Calhoun counties. This question ean not be answered at present , but 
it seems certain that the peculiar residual products, cavernous boulders and 
other features of the Brierfield and Bibb type do not occur in the region, 
and without these features it would be difficult to identify with certainty 
the formations where the exposures are as rare as in this region. At 
only one point was dolomite seen that might fall within the limits of these 
formations, and that is on the west end of Brock Mountain, 4 miles south 
of Anniston, where several hundred feet of dark, coarsely crystalline, 
noncherty dolomite might fairly be correlated with the Ketona on the 
basis of lithology and position . This dolomite closely overlies the Cona­
sauga formation at this point and dips beneath dolomite yielding a pro­
fusion of dense chert like that of the Copper Ridge dolomite, next 
described. 

COPPER RIDGE DOLOlU'l'E 

The Copper Ridge dolomite was named from Copper Ridge, a 
prominent ridge made by the formation in northwestern Knox County, 
Tenn. The Copper Ridg-e as now defined constitutes the lower and most 
characteristic half of the Knox dolomite of Knox County, Tenn., where 
it lies upon the N olichucky shale, which is regarded as equivalent to the 
upper part of the Conasauga formation. 

I~ A .. ~!tibrl~11P1..-thr .... r'r\p.• 'er--."flirl~~ 2.1 ne-_ntr· 1 1 .. ::i lLQf the ~f'..-1Lll_1_a9pW __ 
as Copper Ridge and Chepultepec dolomites in Birmingham and Broom­
town valleys, the latter being the large area east of Lookout Mountain. 
The formation crops out on Gravelly Ridge and Chert Mountain in 
Murphrees Valley and on Newhope Mountain in Cahaba Valley .. It also 
occupies much the greater part of the large area so mapped in Talladega 
and Calhoun counties. 
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View looking west about two miles southwest of Clay, Jefferson Co. Shows the rolling topography characteristic of the areas umlcrlain 
by the Copper Ridge dolomite 
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The only fairly complete exposure of the Copper Ridge known to 
the writer is on Alligator Creek, in secs. 7' and 8, T. 24 N., R. 11 E. This 
stream is just west of the Montevallo quadrangle and about 10 miles west­
southwest of :Montevallo. There is an exposure of 100 feet in an old 
quarry about 1 mile south of the highway bridge across Coosa River, 
about 8 miles northwest of Talladega, and exposures are reported in the 
river for several miles below the old quarry. There was once a fine 
exposure at Fort \i\Tilliam Shoals, about 4 miles west of Fayetteville, in 
Talladega County, but it is now submerged through damming the river. 
The Copper Ridge is the imrnecliatcly underlying formation oYer large 
areas in the northeastern part of the State. These areas are generally 
marked by a rolling surface of moderate relief, as shown in Plate 12. 
Where the beds dip steeply, however, the Copper Ridge makes high ridges, 
as Newhope Ridge in Cahaba Valley. 

The prevailing deep-reel soil of some areas underlain by the Copper 
Ridge is of good or of high fertility. Other large areas on the ridges and 
rolling ground are, however, covered with a gray, stony sterile soil. 

The Copper Ridge dolomite is generally rather thick-bedded, light 
gray, fine or coarse-grained and presumably siliceous. The lower 200 to 
300 feet in the sections on Alligator Creek is notably fine grained or even 
compact and light gray, so that at first it was identified as limestone, but 
the acid test shows it to be highly magnesian if not a dolomite. The for­
mation as a whole is a genuine dolomite. 

The most obvious and characteristic feature of the Copper Ridge is 
its chert, which is not to any great degree an original constituent but is 
developed superficially in the process of weathering. Wherever the 
dolomite can be seen, as in river gorges below upland levels covered deeply 
with chert debris, there is very little or no chert in the freshly exposed 
beds. Some of the beds, however, are completely converted into chert on 
weathered surfaces through replacement of their calcareous contents with 
silica. Steeply dipping beds in stream channels are commonly changed 
to chert. Here and there the layers of chert project above the surface like 
dikes. Two such steeply dipping beds, each 10 feet thick or more in a 
thousand feet or more of exposed dolomite, extend up the faces of the low 
bluffs on Alligator Creek. Ultimately in the course of weathering these 
layers of chert break up into pieces ranging from small fragments up to 
masses several feet in diameter. One of the best displays of the masses 
of chert is in the gorge of Mahan Creek, in the NE. 0 sec. 29, T. 24 ?\., 
R. 12 E. This cherty rock waste covers almost the entire area of the 
Copper ].(iclge, parts of it to great depths, as shown in Plate 11, I.: , so 
that exposures of bedrock are rare and of small extent. 

The chert of the Copper Ridge dolomite is distinctive. It is compact, 
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dense, tough, and hard, generally white or yellowish gray, and pieces of 
whatever size are usually jagged on the surface. It breaks up along joint 
fracture planes but does not abrade by transportation nor take on smooth 
or rounded forms by ordinary weathering. Chert gravel along stream 
beds is sharply angular whatever its size. These characteristics are- well 
shown :n Plate lH, A. 

C. vV. vVashburne found by microscopic examination of thin sections 
that the chert is completely crystalline and is an aggregate of quartz 
crystals the smallest of which are visible under low powers of the micro­
scope. 

The thickness of the Copper Ridge dolomite is about 1,800 feet on 
Alligator Creek (p. 85 ) , the only place where an approximately reliable 
measurement can be made. It has usually been estimated as ~~ .000 feet 
thick in the Birmingham district, and probably reaches that or a greater 
thickness in the great area in Talladega and Calhoun counties. 

Fossils are scarce in the Copper Ridge formation. The most com­
mon are Crypto::oa, which are believed to be of algal origin, that is, they 
were originally bodies of calcium carbonate precipitated through the agency 
of filamentous blue-green algae. Similar bodies, known as water biscuit, 
are known to be formed by such algae at the present time. The bodies 
have specific forms depending upon ~he species of alga that produced 
them. They have undergone silicification to laminated chert of various 
forms, two of which are illustrated in Plate 9, Figures H-16. 

These forms, although apparently nowhere abundant, are still quite 
uniformly distributed throughout the areas underlain by the Copper Ridge. 
The most abundant species resembles the older Crypto:;oon 1rndulat11111 
R::issli>r. hnt differs in that the laminated columns are contie-uous but not 
confluent. A larger form resembles C. pro/if erum. Other specimens, 
perhaps a distinct species, are shown in Plate 9, A. In fact, however. 
these forms are really not uncommon and are often displayed inside of 
large broken boulders of chert. This is particularly true of the smaller 
species. The sections of its colonies show it to consist of vertical and 
nearly contiguous cylinders with arching laminae 1/ 32 inch or so apart. 
As these particular forms of Crypto:;oa are unknown in any other forma­
tion in Alabama they are reliable indicators of the Copper Ridge dolomite. 

--------"--"-'f~e'-'-w'-'s'-"p'-"e~ci~· e,,,,s~9£ !!a. troood (snail) shell s and fewer trilobites have 
been found, most of them from three localities-the hills west of Spring­
ville, St. Clair County; the road about half a mile west of Chalkville, 
Jefferson County; and the road in the NW. 74 NE. 74 sec. 1.'5 , T. 2-± N., 
R. 15 E., in Chilton County, about 4 miles southeast of Shelby. Some 
fragments ?f trilobites were found in Broomtown Valley east of Blanche 
add Taff. Gastropods were found along the road to Talladega about 2 
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A. Chert from the Copper Ridge dolomite. Newhope Mountain, between Helena and Pelham, 
Shelby Co. This dense, jagged chert largely predominates in the Copper Ridge. 

B. Chert from the Chcpultcpec dolomite. Same locality as A. It is soft, mealy, and strongly 
contrasted with the chert of the Copper Ridge dolomite a~ shown in A. 
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r.niles east of Easonville, St. Clair County, and about 3 miles south of 
Talladega on the road to Taylors Mill. In all 14 species have been 
identified by Ulrich, and there are a few unidentified forms, making per­
haps 20 species in all. 

These fossils are invariably silicified casts of the interior of the snail 
shells embedded in boulders of chert. These boulders are derived from 
rare layers or lenses of fossiliferous limestone, and thus here and there a 
fossiliferous boulder is mixed with a great abundance of boulders without 
fossils, so that the fossiliferous boulders are very scarce and are seldom 
found. Most of them are full of fossils, however, indicating highly fos­
siliferous layers as their source. \iVith time and persistent search more 
fossils will be found, and a much fuller knowledge of the life of the Copper 
Ridge epoch will be acquired. A few of the more common and significant 
fossils are shown on Plate 14. Scae<Jogyra aff. swee:::yi is a highly char­
acteristic form, because it has a sinistral or left-handed coil, as appears on 
comparison with the adjacent figure of Sinnopca typicalis, which has a 
right-handed coil, as is common with gastropods. The Scaevom1ra, though 
originally described from the older Mendota limestone of Wisconsin, is 
known to be also represented by similar species in Missouri, where it 
occurs in beds thought to be of the same age as the Copper Ridge. 
Si1111opea t31picalis and the type species of Schi:::opca, which is very similar 
to the specimen from Alabama, are associated with the Scacvogyra in 
Missouri. Through these fauna! similarities the Copper Ridge dolomite 
is known to be represented in :Missouri by beds which, according to Ulrich, 
lie between the Eminence and Proctor dolomites of the Missouri section. 
Finally this mass of dolomite in Alabama can be proved by continuous 
outcrop to be the same as the cherty dolomite of Copper Ridge in Tennes­
see, from which the formation takes its name. 

CHEPGLTEPEC DOLO~llT•: 

The Chepultepec dolomite received its name from the town of Chepul­
tepec, in Murphrees Valley, Blount County, one-third of a mile west of 
which is the richest locality for its distinctive fossils. As now defined 
it includes all ·the rocks in Alabama between the Copper Ridge dolomite 
and the Longview limestone, next described. 

The formation is present in Sequatchie Valley in north Alabama and 
in Tennessee, in Big \Vills Valley, ~forphrees Valley, on the east slope 
of Xewhope Ridge in Cahaba Valley, and along that belt by way of the 
north side of Colvin :\fountain to Georgia. It is present and is probably 
rather extensive in the central part of the area in Talladega and Calhoun 
counties that is mapped as Copper Ridge and Chepultepec dolomites. The 
eastern narrow strip of these rocks in Cahaha \-alley in Ts. 18 and J!) S., 
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PLATE 14 

F1Gs. 1-4. Lcr;isocei·as, sp. ?, X 1. Foerste, genus. Figs. 1-3, living chamber minus 
septate lower end; figs. 1-2, views at right angles to each other of the 
same specimen. Fig. 3, another specimen. Copper Ridge dolomite, 30 
miles southeast of Shelby, Shelby County, Ala. Fig. 4, Eminence dolo­
mite, :-fo., shows part of septate lower end which has been separated 
from specimens shown in figs. 1-3. 

F1Gs. S-9. Qucbccoccrns, sp. ?, X 1. Foerste, genus. Fig. 5, Eminence dolomite, 
:Mo., for comparison with figs. 6 to 9; figs. 6-7, living chamber minus 
the septate lower end, Copper Ridge dolomite, 3~ miles southeast of 
Shelby, Shelby County; figs. 8-9, side and edge views of same speci­
men, Copper Ridge dolomite about 1~ miles southeast of Old 
Jonesboro and 3 miles southwest of Bessemer, Jefferson County. 

FH:. 10. Pelagie/la, sp. ?, X 1. Umbilical view. This is a left-handed or sinistral 
genus' like Scaevogyra and Lcca11ospira (q.v.). Cambrian or Ordovician 
("Ozarkian") dolomite probably in beds corresponding to some part of 
the mass from Brierfeild to Bibb dolomites, indusive. About 10 
miles south of Talladega on Taylor's Mill road. This species sug­
gests Pcla.<Jiclla hoyti of the Hoyt limestone, immediately overlying 
the Potsdam sandstone, Saratoga County, New York. It is, however, 
about S times the si7.e of the specimen of P. hoyti figured by Walcott 
from the Hoyt, but agrees in proportions and all other features. This 
tends to indicate the Potsdam or Hoyt age of the dolomite south of 
Ta·llaclega. 

VH:s. 11-13. Scc11clla. 1 or 2 sp., X 1. Copper Ridge dolomite about one-half mile 
west of Chalkville, ] efferson County, and about 10 miles southeast of 
Birmingham. 

VIGS. 14-15. Si111wpea typicalis, X 1. Genus and species Ulrich (Ms). Copper Ridge 
clolomitc one-half mile west of Chalkville, Jefferson County. 

Fir.s. 16-17. Si1111of>ca /111111i/is, n. sp., X 1. Copper Ridge dolomite about 2 miles 
east of Easonville, St. Clair County. Differs from other species of 
Si1111of>ca in its low spire. 

F1r.s. 18-20. Scacr.'ugyra ci. S. swce:;yi, X 1. Copper Ridge dolomite. Figs. 18 and 
20 from about 1 mile west of Springville, St. Clair County. Fig. 19 
(partly restored), from 30 miles southeast of Shelby, Shelby County, 
where it was obtained from the same boulder as the specimens of figs. 
1-3 and 6-7. This fine shell is sinistral or left-handed. In fig. 15 
ur 17, if Liu:: cuih lie lraced from the cent~r ontward, the movement 
is from left to right as move the hands of a watch; in fig. 20, how­
ever, the movement is from right to left. This species is of peculiar 
interest as being the same as, or very closely related to, S. s·wee:;yi of 
the Mendota dolomite of Wisconsin, from which the type specimen \\'as 
obtained. 

FIGS. 21-22. E11co11ia ?, X 1. Copper Ridge <lO'lomite one-half mile west of Chalk­
ville. 

FIGS. 23-24. Scki:;opca washb11rnc11sis. n. sp., X 1. Top and profile views. Copper 
Ridge dolomite, North Birmingham. This is a new genus established 
by Ulrich (Ms). The specific name is given in honor of C. W. ·wash­
burne, the finder. The genus occurs also in the Eminence and Gas­
conade dolomites of Missouri. 
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FOSSII,S Ol' THE COPPER RIDGE DOi,02\fITE 
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Rs. 1 and 2 W., is Chepultepec, and so is the small area south of Wilson­
ville in T. 21 S., R. 2 E. The Chepultepec is also present in the areas 
east of Shelby in the eastern part of Shelby County. There is no Chepul­
tepec in Birmingham Valley nor, so far as known, in Broomtown Valley 
east of Lookout Mountain, where formations much younger than the 
Chepultepec rest unconformably upon the eroded and uneven surface of 
the Copper Ridge dolomite, as described beyond. 

The best exposures of the Chepultepec are on Alligator Creek. 
described above, and in a ravine running north from the apex of the bend 
in Little Cahaba River in sec. 17, T. 24 N., R. 11 E ., 10 miles southwest 
of Montevallo. An excellent exposure of the characteristic "worn1 eaten" 
chert of the Chepultepec is seen on the road down Shepherd Branch west 
of the main highway in Cahaha Valley on the west side of sec. 11, T. 18 S., 
R.1 w. 

The lower 350 feet of the Chepultepec on Alligator Creek is mostly 
compact, light-gray thick-bedded limestone, some layers of which contain 
fossil gastropods, sections of which can he seen on smoothly weathered 
surfaces. Some dolomite is interbeddecl with the limestone in this part 
of the section. Probably there is a similar limestone in the lower part of 
the Chepultepec at the village of Chepultepec, as the village is located 
in a strike valley between Chert Mountain, occupied by the Copper Ridge 
dolomite, on the southeast and a less prominent cherty ridge known to he 
occupied by fossiliferous cherty dolomite of the Chepultepec on the north­
west. The valley between the two ridges suggests an underlying limestone, 
upon the outcrop of which the valley is eroded as commonly happens in 
such circumstances. ( See the topographic map of the Birmingham quad­
rangle). Above the limestone part on A.lligator Creek the Chepultepec is all 
dark-bluish, coarsely crystalline dolomite, both thick-heclclecl and thin­
bedded. It yields abundant cavernous and fossiliferous chert, and the upper 
700 to 800 feet of the Chepultepec is almost certainly everywhere chert­
bearing dolomite, as it is seen to be on Alligator Creek. The Chepultepec 
is particularly distinguished by a peculiar soft, mealy, ca,·ernous chert. 
which looks like a piece of worm-eaten wood, as shown in Plate 13, B. Not 
all of the chert from the Chepultepec is like the specimen illustrated, but 
this variety is so common as to be useful in identifying the formation. _-\]­
though a little similar chert occurs here and there in the Copper Ridge 
dolomite .. the dense jagged type shown in Plate 1:3, A, is so much more 
common and abundant than the cavernous type in that formation that 
there is little chance of a mistake in distinguishing the two formations hy 
the character of the chert. 

The thickness of the Chepultepec as delimited and measured on 
Alligator Creek (p. 8.5) is 1,100 feet. ~ o other place was found where 
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PLATE i.; 

FIGS. 1-7. H clicoto111a 1111ia11g11/ata, X 1. Fig. 1, top Yie11· of an internal cast of a 
small specimen in can~rnons chert, showing usual mode of occurrence. 
L. & N. R. R., cut midway between Helena and Pelham, Shelby County. 
Fig. 2, top Yiew of an internal cast; fig. 4, view from a wax "squeeze" 
a mould of the exterior of the upper or spiral side showing character of 
ornamentation; the outer margin of the whorl with the carina is 11ot 
preserved; fig. 6, umbilical Yiew of an internal cast; figs. 2, 4 and 6 
from about one-third mile west of Chcpultepcc, Jefferson County: 
fig. 3, top view of exterior from a wax "squeeze'' of a mould, Oneota 
dolomite, 'Wisconsin; fig. 5, top Yiew of exterior showing a little of 
the ornamentation, plaster cast of the tyi)e of the species, from the 
chert at the top of the Little Falls dolomite, Saratoga Counly, l\ cw 
York. This was described and figured by James Hall as li110111f>ha/11s 

1111ia11,q11/at1ts. Pal. N. Y. Vol. 1, plate 3, figs. 1, 1-a. Fig. 7. 
umbilical view of large specimen found one-ha! f mile west of Calera. 
Shelby County. This wide-ranging species is the main guide fossil of 
the Chepultepcc dolomite and equiya\ent formations in other states, in 
which it is generally distributed. It can easily be identified by the 
prominent keel on the outside of the top of the whorls as shown in 
figs. 2, 3, and 5 

FrG. 10. 

FrG. 11. 

FrG. 12. 

n11rntnrans lnn1/.w111 X 1. Ulrich :Ms. Fi!!'. 8. >ide view of internal 
cast showing living chamber and part of septate part; fig. 9. end 
view of another specimen showing marginal position of the siplrnncle 
and lateral median depression. Chepultepec clolomite 2YJ miles east of 
Jasper, Tenn., in Sequatchie Valley. Occurs at Chepultepec, Ala. 

Si1111nf>ca obcsa. X 1. Ulrich :\Is. 

Si1111of>c<1 H11111crosa. X 1. Ulrich l\Is. 

Si1111of>ca rc_c1alis, X 1. l'.lrich :Ms. Sp('cimen:; shown in figs. 10-12 
from Chcp11ltepec dolomite one-third mile west of Chepultepcc. J efier­
son County. 
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reliahle determinations could l>c macle. although if correctly delimited at 
Chepultepec it must he at least 1 ,000 feet thick. It seems to he less thick 
in the eastern areas, as in eastern Shelby County, and of cour . .;e it thins 
out through nondeposition or through ero;.;ion after deposition toward the 
areas where it is a\Jsent in the unconformity at the top of the Copper 
I\.iclgc dolomite as in I :irmingham \-alley. 

Jlcsides the can~rnous chert. the fairly almndant occurrence of fossils 
is a highly distinctive character of the Chepultepec. The fossils are 
mainly gastropods (snails), and im·ariahly occur as siliceous casts of the 
inside of the shells. It is common to fine! in a boulder of the cayernous 
rhert a foot or so in diameter seyeral species and many indiYiduals of these 
fossils lying in the caYities of the chert as shown in Plate Li. Figure 1. 
In all about ;"?·2 species haYc l>een discriminated hy Clrich from the Chepul­
tepec. most of them. and more than at any other locality. occurring 
about one-third mile west of Chqmltepec. Some of the more clistincti,·e 
and hcst preserYed species are illustrated in Plate 1 :1. The most useful 
fossil for correlation. and the principal guide fossil for the Chepultepec 
and the formations of this stratigraphic horizon else\\·here under whatever 
name. is H clicoto111a 1111ia 11r111Jata. shown in Plate 13, figures 1-I. This 
fossil was originally de,;crihed hy James Hall as E11ornplwl11s u11ianr;ulata, 
from a specimen found loose in Saratoga County, X. Y. Plate l•), Figure 
.'), is a photograph of a plaster cast of the type specimen. It owes its 
importance to its common occurrence in the Chepultepec or equivalent 
rocks througout their wide geographic range and to its restricted vertical 
range. It occurs in a chert heel at the top of the Little Falls dolomite of 
New York. whence came the type, in the Larke dolomite of central Penn­
syh-ania. the Chepultepec dolom:te of 1\ la ha ma. the Gasconade dolomite 
of Missouri. and the Oneota dolomite of \\'isrnnsin and adjacent States. 
Thus it fixes very definitely the stratigraphic position of the Chepultepec. 
Another striking form is 011cotoccras lornlus11111. shown in Plate 15, 
Figures fl and H. This peculiar. laterally cono;trictecl. cnrvecl cephalopocl 
is common to the Chepultepec and to the Oneota dolomite of \Visconsin, 
and many if not quite all of the Chepultepec species occur also in the 
Oneota or in the Gasconade dolomite of l\·1issouri. The Chepultepec is 
therefore correlated with the Oneota and Gasconade and is also repre­
sented in l\ ew York IJ\' the chert heel referred to above at the top of the 
Little Falls dolomite. 

OHDOYICL\X SYSTE~I 

GEXEHAL CH.\.RAC'TEl1 

The Ordovician svstem as used in this report succeeds the rocks of 
Cambrian or Onlm·ician ( "Ozarkian") age and includes rocks of Beek-
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mantown, Chazy (including Stones H.iYer). Blal'k H.iwr. Trenton, ancl 
Lorraine ag-es, as shown in the correlation chart and on the accumpanying 
map and as explained in the clesrriptions of the iormations which iollow. 
Beds ui H.ichmoncl ag-e where recognized are abu incluclccl in the < hdu­
,-1uan. The formations of 13eekmant0\n1 ag-e are the LongYiew lime­
stone. the ~ ewala limestone. and the ( klem·illt'. limestrnw; the formations 
of e:1rly Chazy age are the ::\fnshcim limestone and the Lenoir limestone; 
the formations of late Chazy age are the . \thens shale and the Little Uak 
limestone; and in the Chickamauga limestone. which name applies 1lnly in 
I :irmingham and l\roomto\\'11 \'alleys and nortlrn·t'st oi them, are included 
rocks of early and late Chazy, Black l\.iye1-. Trenton. and I ,orraine ages 
and. locally at least_. heels of H.ichmond age. The total thickness is ·z.:rno 
to 3,000 feet, nearly all limestone. .-\II but the LongYiew limestone. which 
probably was referred to the "Knox dolomite.' ' \\'ere included in the l'el­
ham limestone of pre,·ious maps and reports uf the .\laharna Geolog·ical 
Sun-ey. (See correlation chart.) ..-\s this mass of limestone was subdivided 
into its lithologic and chronologic unit;,, the1·e remained no part to \\'hich 
the name "Pelham" could be applied without leading to confusion. :\lso. 
as used in its original and broacl application. "1 'elham" \Ya,;, as shown on 
the correlation chart. approximately equivalent to the long-establishecl 
name Ordovician. For these reasons it became necessary to discontinue 
the use of the name Pelham. 

LO:\"G\'n:W LDIESTO'."~: 

In Caha!Ja ancl Sec1uatchie Yalleys ancl perhap.-; along the northwest 
sicle of the large dolomite area in Talladega and Calhoun counties. the 
Chepultepec dolomite is succeeded above by several hundred feet of chert 
producing rocks which seem to be mainly limestone but which include 
some dolomite. This formation is here named the Longview limestone. 
from Longview, Shelby County, which is situated upon a hroacl area of 
the limestone caused by the flattening of the strata around the south encl 
of the great syncline of the Coosa coal field. 

There is a slight unconformity bet\\'een the Chepultepec and Long­
view due to the absence of beds equivalent to the Stonehenge limestone 

__Qf__Pennsvlvania and Maryland. the strati.graphic po,;itinn of which 1s 

between the Chepultepec and Longview. 

The best exposures of the LongYiew are on Little Cahalia l\.iy,~r. in 
sec. 1;. T. :z± X .. R. 11 E.; on Buck Creek between II elena and Pelham; 
ancl in Cahaba Valley just north of the resen·oir of the Birmingham 
waterworks. in the XE. 0 sec. rn, T . JS S .. R 1 \V .. "·here there is a 
completely exposed section along the north bank of Little Cahaha J\iver at 
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the north margin of the reservoir and another along the road one-fifth 
of a mile farther northeast. 

The Longview is composed of cherty limestone and dolomite, mostly 
limestone. The limestone is thick-bedded and light gray. The chert of 
the Longview is compact but brittle and fragile, so that most of it readily 
weathers down to small fragments. The larger chunks have generally a 
smooth even surface. Through its chert the Longview can be distin­
guished from the overlying Newala limestone, which yields no chert or 
very little, from the underlying Chepultepec dolomite, which is charac­
terized by mealy, cavernous chert, as described above, and from the 
Copper Ridge dolomite, which yields a dense, tough, and jagged chert. 

As delimited in the vicinity of the reserYoir of the Birmingham 
waterworks in Cahaba Valley as described above, the outcrop of the 
Longview is 600 feet wide and the dip is 50° E., thus giving a thickness 
of fully 500 feet, which is taken as the usual thickness of the Longview. 

As the Longview is cherty, it was probably included in the Knox 
dolomite in the reports of the Alabama Geological Survey. It is impossible 
to determine exactly where the boundary, between the "Knox" and "Pel­
ham" was placed. 

The Longview has a few species of fossils, which, though not 
abundant as individuals, are so generally distributed that specimens can 
usually be found on careful search in the loose chert of the formation. 
By far the most significant of these fossils are the species of Lecanospira 
figured on Plate 16. These forms mark constantly a zone extending 
without a break from Alabama to Canada. They occur abundantly in 
the lower part of the Beekmantown limestone at Beekmantown, in north­
eastern New York. The same species of Lecanospira have been collected 
in Alabama, Tennessee, Virginia, Maryland, Pennsylvania, New York and 
Canada and also in the Roubidoux formation of Missouri and in the 
middle of the Arbuckle limestone of Oklahoma. This is one of the most 
instructive and convincing examples of the value of fossils in correlation. 
These fossils are thus distributed because the animals were living in a 
body of sea water that extended from Canada to Oklahoma and their 
shells naturally became entombed in the sediment that accumulated upon 
the sea bottom. As the animals lived at the same time everywhere their 
fossils necessarily prove the unity and contemporaneity of the rocks that 
now contain them. The lower part of the Beekmantown of Canada and 
northeastern Xe\V York, the Nittany dolomite of central Pennsylvania, an 
intermediate part of the Knox dolomite of Virginia and Tennessee, the 
Longview limestone of Alabama, the Roubidoux formation of Missouri, 
and the middle part of the Arbuckle limestone of Oklahoma were all laid 
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PL\TE lG 

f1r.s. 1-2 a11<l G-9. 1 ... ca11osf'ira (Uf'/Ji/cfla) co111f'aclu XI. L"lrich, grnus. :--rs. 
Long\·iew limestone. Fig. 1, top view of an internal ca>t i:1 chert from 
half a mile southwest of Ellintts\·ille Clmrc.h an<l abr.ut 2 mile, south­
west of Siluria, Shelby Co.; fig. 2, cast of the conca\·e side, one-fourth 
mile llOrtheast of :--lcGuire Ford, 10 miles southwest of :--Ir:tlte\·all11. 
Tliis is the lllO>t common mode oi presen·ation. J f the \1·.!Jorls in fig. 1 
could be removed. a cast of the lower or collGLVc side would remain 
just like that shown in fig. 2. fig. 6, cast of conca\·e side; iig. i, 
sectional vie\v showing flat upper >idc, concan~ lower side, and shape of 
whorls; fig. S, top view from a "squeeze" of a natural mould showing 
the exterior of the shell with its ornamentation; fig. 9, top \·icw of an 
internal cast. Figs. 6. 8 and 9, from BC'auharnois near :--lontreal, 
Canada; fig. 7, after \Vhitficld, of a specimen from llcekmantown, 
N. Y. 

fH;s. 3-5 and 10. Lcca11osf'iru co11fcrta, Ulrich ills. XI. Longview limestone. Di i­
f ers from L. co111f'actn in having a greater number and narrow.:r 
whorls. In the specimen shown in fig. 3, top view, the inner whorls 
arc missing and the cast of the under or concave side is shown a; in 
the center of Fig. 5. Fig. 4 shows Lhe inner whorls wanting in th<! 
specimen sho"·n in fig. 3. Figs. 3 and 4 about hali a mile south of 
Bowles Spring Church, Cah::.ba Valley, i miles southwest of Leeds. 
Fig. 5. cast of concave side, Columbiana road, 2 miles west of 
::--rontcqrllo, Shelby County; fig. 10, internal cast showing top or flat 
side, Bridgeport, Sequatchie Valley, Jackson County. Viewed from the 
flat side, Locauospira is a left-handed s-hell. Compare with fig. 11 and 
figs. 14 to 17. It is diagnostic of the Longview limestone in Alabama 
and Tennessee. the Roubidoux formation of l'vlissouri, and the lower 
part oi the Beekmantown limestone in New York and Canada. This 
genus has usually been gi\·en the name Op/Ji/elta but the true Ophiletta 

F1G. 11. 

frG. 13. 

Fie. 14. 

1 • .1 1 1 _ 11 _ _ L - --·•· 
a~ ueu:: 11111ucu •J)' l.._,JlJ\..,11 1 1::> <l l._11. .... '\.Lld.l Ul l.l5llL ll(lllUt,,..U Jll\...U u.~ 

in figs. 14-17. Ulrich has named the new genus here shown 
Lcca11ospira. 

0 p/Jilettn so Iida n. 
N ewala lirnC'stone. 
Bibb County. 

sp., XI. Longview limestone or basal part of 
Rocky Brnnch, 4 miles northeast of Centerville, 

Fi11 kcl11bcrgia. X 1. N ewala limestone, Sequatchie Valley, 6 mil"' 
southeast of Scottsboro, where it is associated with Oros/'irn bir1r0110sa 

(see plate 17, figs . 12-13). 

N". gen. and sp., X 1. Internal cast of ventral valve. Longview or 
N PW~ la limt>,;tonc Rockv Branch. 4 miles northeast of Centerville, 
Bibb Co. Probably same as shown on Plate 17, figs. 1-3. 

Op/Jilettn grm1dis. X 1. OnC'onta dolomite, Wisconsin. Correlated with 
Chcpultepec dolomite. 

F1Gs. 15-16. Of'/1ilctta cf. 0. s11prapla11c1, X 1, Ulrich :Ms. 

FIGS. 17-18. Ophiletta cf. 0. subnlatn, X 1, Ulrich Ms. Figs. 15-18, Chepultepec 
dolomite, Cahaba Valley, 1 mile southwest of Lees Store and about 8 
miles southwest of Leeds. 
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Fossils of the Oneota dolomite, Wis., fig. 14; Chepultepec dolomite, figs. 15-18; J,ongview 
limestone, figs. 1-11 and fig. 13; and Newala Jimestone, fig. 12 
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down upon the same continuous sea floor during the same geologically 
short period of time. 

NEWALA LIMESTONE 

The Newala limestone is named from Newala post office, midway 
between Calera and Montevallo, Shelby County, Ala., this place being 
located upon a broad belt of the formation, which is well exposed at 
several large quarries in the vicinity. The formation has the same dis­
tribution as the Longview limestone, and underlies about the eastern two­
thirds of the belts mapped as Newala and Longview. It is one of the 
best-exposed formations in the Paleozoic area of the State. It can be 
seen along both sides of Cahaba River 4 miles north-northeast of Center­
ville, Bibb County; on Little Cahaba River in sec. 17, T. 24 N., R. 11 E.; 
at Calera; at several quarries between Calera and Pelham; on Buck Creek 
immediately west of Pelham; on the Montgomery road about 3 miles north 
of Pelham; at Leeds and northward to Moodys Crossroads; and at Rock 
Springs in Etowah County G miles southeast of Gadsden. Farther east 
there are extensive exposures at the northwest base of Columbiana Moun­
tain, west of Nelson Station, and 3 miles northeast of Columbiana; on 
Fourmile Creek still farther north; along the west side of the highway 
between Wilsonville and Harpersville in St. Clair County; and on Kelley 
Creek half a mile east of Montpelier (Kendrick) mill. The limestone 
quarried at Calcis, probably Mosheim at top (see p. 101), may include 
Newala below. There are fairly good exposures of typical Newala at 
Zula, Sulphur Springs, and Angel Station (Tampa) and about 1 mile 
northwest of Prices, all in Calhoun County. Dolomite exposed on Big 
Wills Creek immediately west of the bridge 2 miles west of Fort Payne 
may be either Newala or Longview. 

The Newala is composed of much limestone and proportionately little 
dolomite. Most of the limestone is thick-bedded, compact or non­
crystalline or textureless, dark gray, pearl-gray, and bluish gray. The 
pearl-gray color perhaps predominates and is most characteristic. For 
such compact limestone Kindle has recently proposed the name vaughanite 
and identified a specimen of Newala as a typical vaughanite. The dolo­
mite of the formation occurs either as aggregates of separate layers as 
much as 20 feet or more thick or as interfingerings of dolomite in layers 
of limestone which produce a mottled rock that characterizes limestone 
undergoing change to dolomite by replacement processes. The best 
exhibition of dolomite beds in the Newala observed by the writer is on 
Little Cahaba River a short distance below McGuire's Ford, in sec. 17, 
T. 24 N., R. 11 E., 10 miles southwest of Montevallo. Here are, in the 
upper part of the N ewala, beds of dolomite, made up of thick coarse-
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PLATE 17 

F1G". 1-3. :'\ ew genus an<l species allic<l to S_1·11trophia, X 1. Like S.1•11trop!tia but 
with a sessile spondylium in the ventral valve (fig. 3) instead of a 
spondylium supported by a septum. Fig. 1, outside of ventral valve; 
fig. 2, dorsal min', iig. 3, interior of fig. 1 showing the spondylium. 
:'\ awala limestone, Pelham, Alabama. 

Fir. . 4. Hor1110!0111a .1Jra(i/,·11s, X 4Y,. Beekmantown limestone, l:~eekmantown , 
~. Y .. "·hct·e it is associated with Lcca11ospira co111pa(/a. After 
\Vhitiicl<l . This lypc oi shell is common in the Newa·la limestone, 
although it may not he this species. It can be seen in abundance on 
the weathcre<l layers oi the limestone at Rock Springs quarry about 7 
miks southeast of Ga<ls<len. 

Fie:'. 5-i. Coc/orn11/11s afi. C. li11caris, XL Fig. 5, internal cast; fig. 7, longi­
tudinal section on the surface of a piece of limestone. The specimen 
in the upper left corner shows a part of t·he central canal that extends 

·the iull length of the shell and suggests the generic name. Newala 
lime,;tonc on Spring Creek, 5 miles southeast of Shelby, Shelby County. 

FH;. 6. C oclocn11/11s li11caris, X 1. Reproduction of Billings figure of the type. 
Limestone of supposed Chazy age on :-ringan J slands, St. Lawrence 
Ri\·er, Qncbec, C.tt1ada. 

fie~. 8-9. Ilor1110/0111a crr/c'l/Tcsia. Fig. 8, rl·storation showing the appearance of 
the shell in life; fig. 9, internal cast of three whorls. Beekmantown 
limcstot1e, counties of Leeds and Gren\'ilk, province of Quebec, Canada . 
. \ itcr Hillings. 

FH;;-. 10-11. llur1110/0111e1 afi. lf. artc111c.1·icr.'. XI. fig. 10, near Bowden's quarry 1 
mile s, •uthea,;t of Silnria, Shelby County; fig. 11, Spring Creek 1 mile 
n nrt lnn·st nf Vincent, St. Clair County. 

Fie. 14. 

I ligh spired gastropod,; of the types of Cocloca11!11s, H11r1110/011w, 
ancl T11rrilo111cr (fig. L'l) arc common 111 the ~e\\·ala limestone and 
entirely characteristic of it in . ..\labama. 

Oros/'ira bi<Jrtlll<l.rn, X 1. Crlich :--rs. genu,; and species. Cast of nm­
liilical sick of ,;hell. :'\ ewala limestone it1 Sequatchie Valley, 6 miles 
<:11111hwt·st of Scottsli111·0 in J acks11t1 County. 

Part of slah with sc\ t'ral specimens of Orosrira bi!1ra11osa. T111"rito111c1 
sp., (high spin·d form) an cl pos,;ibly of Ophilctla (small flat forms) . 
Cotter clolomite, of l'pper Beekmantown ~ g~ 

Chri,;tian County, :--lo. .\ftcr l:lrich :-Is. 
. \ rm,;trong mines, 

Tarphyccras or li11rys/0111ilcs. .-\ laq;-e coiled cephalopncl. Sections 
of this form are occasionally found on the \\'eathercd >urface oi the 
:'\aw ala limc,;tone. The >pecimt·n figured was found at :'.\kGnircs' 
forcl, 10 miles soutlnnst of ::--Iontevallo. Th ~ two genera named arr. 

Ca;;sin. Vt. on Lake Champlain. 

F1Gs. 15-16. Ro11bidoruia dcprcssa, n. sp., X 1. l_' lric-h :-1 s. gl·nus. \\'ax "squeeze" of 
;t natural mould of the exterior of the spiral side. Fon ml in a piece of 
chrrt in Cahal1a Valley 3 miles snutlrn·e,;t of Ll'e<k Probably Newala, 
li11t may lie Long\'ie\\' limestone. The same nr ycry ,-i111ila1· form was 
i nuncl at Hri<lgeport in Sequatchie Valley. Jackson Cn1111ty. Ro11bi­
do11.ric1 is a new gvncric 11:1me introclnce<I hy l"lrich. \Is. 
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grained layers that prevail through a thickness of 100 feet or more. 
The beds of dolomite on account of their coarse-grained texture are called 
sandstone by the quarrymen in Cahaba Valley. A notable characteristic 
of the New~la is the general absence or relative scarcity of chert, in 
which it contrasts very strongly with the underlying dolomite formations 
as well as with the Longview limestone and with the equivalent dolomite 
facies that constitutes the upper part of the Knox dolomite of Tennessee. 

The compact limestone, or vaughanite, of the N ewala is a very pure 
calcium carbonate. Five general average samples of this type of , rock 
from four quarries in Cababa Valley, collected and analyzed by Mr. R. S. 
Hodges, chemist of the Alabam~ Geological Survey, contained respectively 
96.10, 96.13, 97.77, 98.56, and 99.13 per cent of calcium carbonate, the 
balance to make 100 per cent in the first two samples including a little 
over 3 per cent magnesium carbonate. Two. samples of magnesian rock 
gave the following results: 

Calcium carbonate. Magnesium caN>onate. 

No. 1... .... ·----··---77.66 22.01 
No. 2_ _______ 54.64 41.50 

No. 2 contains calcium and magnesium carbonates very nearly in the 
dolomite ratio, viz: CaCO, 54.35 per cent and MgCOa 45.65 per cent. 

The abundance and great purity of most of the Newala gives it great 
economic value for some purposes, such as making lime, but the occur­
rence of the dolomite layers detracts much from its value where a pure 
calcium carbonate rock in large quantities is required, as in certain metal­
lurgic processes, for owing to the distribution of the magnesian or 
dolomite layers throughout the body of the Newala, a sufficient thickness 
of pure limestone for the most economical quarrying apparently has not 
been found, and it is impractical to separate out the magnesian rock. 

The Newala is about 1,000 feet thick in Cahaba Valley, where con­
ditions for measuring are the most favorable. 

Fossils are fairl y plentiful in the Newala but are usually firmly 
imbedded in the matrix so that they appear only in section on smoothly 
weathered surfaces. T hey can be seen in almost any exposure of the 
limestone, but they are especially abundant in some of the layers at Rock 
Springs quarry southeast of Gadsden. Two general forms prevail-tall, 
high-spired gastropods, such as H ormotoma and C oelocaulus (Pl. 17, 
figs. 4-11), and flat coiled gastropods, like M aclurea and Ophiletta (Pl. 
17, figs. 12 and 15-16 and Pl. 18, figs. 9-10). Generally the fossils 
disclosed io this condition can not be specificalJy identified with certainty, 
but now and then a better preserved specimen is found. The following 
or very similar species are believed to be among the forms present : 
Hormotoma artemesia, Hormotoma gracilens, Coelocaulus linearis, Tur-
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ritv111a cf. T. acrca. and Jfacl11rca affi11is. Orospira bir;ra11osa occurs m 
Sequatchie Valley, and Gyro11c111a striate/Irr! was found in Cahaba Valley. 
Ccratopca J..·citlzi (Pl. 18, figs. 3-8), is a form that can be definitely 
recognized. Large coiled, many-chambered cephalopocls, like Tarph:yccras 
or Eurysto111itcs (Pl. 1: .. fig. H). are occasionally seen, and a brachiopod 
allied lu Sy11 !1 uj•ltiu ( rl. 1;. f ig:>. 1-2) , and u smo.ll orthoid, D e!t!!f rc ta 

fillistriata, characterized liy its clelticlium, small size, and filiform striae 
(Pl. 18, figs . 1-±) occur but are rarely found. 

Though small high- spired o-astropods resembling t11e O rdovician 
genera H ormotoma and C oclowulns appear rarely in older formations, the 
larger and well-established fo rms, such as occur in the ~ ewala first 
become common in deposits of Beekmantown age. Everywhere, from 
Newfoundland to Oklahoma, they occur most abundantly in formations 
that succeed those which, like the Longview last described, carry Lcca110-
sp1ra. 

Turritorna acrca and !lfaclurca affi11is are recorded from Newfound­
land and are known southwestward to Pennsylvania and 1viaryland, where 
they occur above the Lecanospira zone. H onnotoma artcmcsia occurs in 
Quebec in the upper part of the Beekmantown and also southwestward 
along the Appalachian Valley to Alabama. Orospira bigra11osa is a char­
acteristic fossil of the upper 2,000 feet of the A-.rbuckle limestone of 
Oklahoma and, with several undescribed species of Turritoma , is found' 
in great abundance in the Cotter dolomite of Arkansas and Missouri . 
One of the most characteristic fossils of this zone is Ccratopea kcithi , 
which is found as far northeast as central Pennsylvania, where it occurs in 
the Bellefonte dolomite, the highest formation of Beekmantown age in that 
State. \Vestward it is an abundant fossil in the Cotter dolomite of 
Arkans·as and in the upper 2,000 feet or so of the Arbuckle limestone of 
Oklahoma, where it is associated in the same beds with the other forms 
cited from those localities. 

The Newala is then part of a great sheet of limestone or dolomite,. 
which stretches from :;-.;ewfoundland on the northeast to Oklahoma on 
the southwest, which was laid down on the bottom of a continuous sea, 
and which includes the remains of the animals that lived in that sea, some 
of which probably ranged throughout its extent. 

The :N"ewala is represented in parts of Tennessee by limestone or 
dolomite that has been included in the Knox dolomite, of which, in places 
it possibly makes the whole mass, as in the vicinity of Jonesboro, Wash-­
ington County, though in other regions it makes only the upper half or­
more, as along the southeast slope of Copper Ridge in Grainger County, 
where fossils characteristic of the abundantly fossil ferous Cotter dolo­
mite and Powell limestone of Arkansas (of upper Beekmantown age) 
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occur. According to Ulrich, the N ewala is not represented in the Knox 
dolomite at Knoxville, although beds corresponding to the Longview 
( Lecm1ospira zone) are represented there by a large thickness of dolomite 
and similarly cherty limestone. 

ODENVILLE Lli\IES1'0XE 

The name Odenville limestone is here given to beds that lie between 
the top of the Newala limestone and the base of the Mosheim rmestone, 
next described. The Odenville limestone is exposed only in a cut or 
borrow pit on the north side of the Seaboard Air Line Railway about 
one-third of a mile east of Odenville, St. Clair County. It is an impure, 
argillaceous, and siliceous, dark, fine-grained , cherty limestone about 50 
feet thick. No other exposure of this limestone is known, but its fossils 
have been found at the same horizon-just above the N ewala limestone­
at several places in Cahaba Valley between Leeds, in Jefferson County, 
and Saginaw, in Shelby County. 

This bed rs of great interest on account of its fossils, all of which 
appear to be undescribed species and a few of which are shown in Plate 18. 
A unique form is a species allied to Chiton and perhaps referable to the 
genus Priscochitou, which was founded upon a Black River species. The 
most abundant form is an operculum of some unknown but rather large 
gastropod, supposedly allied on the one hand to Mac/urea and to Ceratopea 
on the other (Pl. 18, fig. 26). There is also a good-sized species of 
Madurea with an operculum more normal for the genus. Two forms of 
orthoceroids occur and at least one species of two undescribed genera of 
brachiopods, for which Ulrich proposes the names Taffia (Pl. 18, figs. 
13-17') and Dcltatrcta (Pl. 18, figs. 18-20 and fig. 27') . There are two 
or three genera of trilobites represented by one species each, a Goniurns, 
(see Pl. 18, fig. 21) a Cybele, and a Hystricurus apparently allied to 
H. conicus ( Bath:.•rus couicus) Billings. Another peculiar form is a 
sponge that suggests Calathium (Pl. 19, figs. 17'-18). 

According to Ulrich, some of the elements of this fauna are not 
known above the Beekmantown elsewhere, as the genus Goniurus, the 
Taffia, and the Deltatreta. The Goniurzrs is a Beekmantown form 
occurring in Canada, and Taffili and Deltratreta occur in the upper part 
of the Arbuckle limestone of Oklahoma. Calathium-like species of 
sponges are especially characteristic of Lower Ordovician rocks. Accord­
ing to Foerste the orthoceroids (Pi. 12·, figs. 22-25), also present certain 
characters unknown in any post-Beekmantown forms. The Odenville is 
therefore of pre-Chazy age and is correlated with the uppermost beds of 
the . ..\.rbuckle limestone. On the map it is included with the Newala and 
I .ongYie\\· limestones. 
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FIGS. 1-4. 

FIGS. 5-8. 

FIGS. 9-10. 

FIGS. 11-12. 

FrGs. 13-17. 

FIGS. 18-20 
· and 27. 

FrG. 21. 

FIGS. 22-23. 

FrGs. 24-25. 

F1G. 26. 

F1GS. 28-29. 

FIGS. 30-31. 

GEOLOGICAL SURVEY OF ALABA:\IA 

PLATE 18 
De//alrL'la f illislria/11, ll . Sp., X 2. Fig. l , dorsa l ya Ive; i jg. 2, side view 
sl10wing ourline of valves and dd tidium; fig. 3, ventral valve; fig. 4. 
areal view showin~ deltidium. Diffe rs fr om Orthis in the possession 
o f a deltidium. l· or this generic type Ulrich ·!las proposed the name 
Dc.//atrcla. T he single specimen ·figured was found in the N ewala 
limes tone in Cahaba Val ley abmtt 4 miles north of Pelham, Shelby 

.. Co.un ~·._Th _.enus occ.ui:s · doJoi:ujte eo_uiy_aleo L age, th Co,tter 
dolomite of A rkan s:is, and another species occurs in the OdenviHe 
limestone ( See figs. 18-20). 
Cera topea keithi, X I. Figs. 5 and 6. Cotter and Powell dolomites of 
Arkan sas ; iigs. 7 and 8, Newala limestone on Six-mile Creek, 6 mi•les 
northw est of Randolph, Chilton County. Thi s is th ought to be the 
opcrculum ·of an urik11own species of gastropod of the u me natu re 
as the operculum of \ilacl11rea figured in Plate 21, figs. 4-6. The C. 
keitlii is one of the pri ncipal guide foss ils ior limestone of Newala age 
in the Appalac;hfan Vall ey and in A rkansas, Oklahoma and T ex.as. 
};Jac/1'rea affi11is, X 1. Top view, and sectional. view s-howing shape 
of whorls. Resembl es L.:cmwspira, whence the specific name 11.ffin is. 
F rom limestone of Beekmantown age Keppel Island, New Foundland. 
After Billings. It is believed tbar flat coiled specimens showii1g in 
~ec!-!~~ !~ ~c ~! '!'"~ 1 2 !! !'!"' !! _t~ ~'! :! .. '! t h~! ~?~": ! 6 ~ . 
Ple11 ro!omaria I' obcsa, n. sp., X 1. Newala limestone. About 3 miles 
south east of Cdl umbiana, Shelby County. . 
Taff ia p/a110 co11ve.rn . Fig. 13, X4, others X l. Fig. 13, view of the 
area showing the deltidium ; fig. 14, a vent ral va lve preserving the 
striae; fig. 15, view of the a rea o f the same with dt'llid-ium mostly 
broken away but preserving a remnant of it; f ig. 16, ventral and f ig. 17 
dorsal views o f anot-her sp_ecimen. This seems to 'be an ea rly repre­
sentative o f the stromphomenoid type of bracli iopo<ls for which Ulric·~ 
(M s. ) has proposed the name Ta f fia. It is kQow n elsewhere only in 
the upper part <'I f t he A rbuckle limestone of Oklahoma. In Alabama it 
occurs in the Odenvi.Jle limestone only and has been fo und near New­
Jiope Church 7 miles -northeast of Pelham and other local iti es. 
Della trcta e/eg.ant11/a, n. sp., X2. Ventr al, dorsa1 and p rofile views 
respectively. T ;!ie deJtidi um has been broken away in the specimen 
£i1w red, b.ut other specimens ret_aiiUt; f ig. 27, view of the interior of a 
small dorsal valve. 
Go11inrus caudatu,r, XI. After Billings. Beds of Beekmantown age at 
Port Aux Chaix, Newfoundland. A species of this genus occurs in 
the OdenvHle limestone at Odenville. 
Orthoceras? adamsi n. sp., XI. Fig. 22, a natural longitudinal section 
showing the siphuncle at top and the septa; fig. 23, eL1d view showin g 
th'e central position ol the siphuncJ e. -This is a trausve..rse ly striated 
species and , according to Foerste, is probably a new genus. Fairly 
abund.ant in the O denville limestone at all local ities in Cab aba Vall ey. 
Named for Dr. George I. Adams, Professor of Geology in the Univer­
sity of Alabama. 
ProtoC'ycloceras foerstei, n. sp., XI. Side view of the exterior and 
transverse section showing the exce11tric position of the siphuncle. 
Odenville limestone, Cahaba Valley. 

According to Foerste, fo r w hom thi s species is named, and who 
has made prolo11ged study of the Paleozoic cephal opods and who has 
examined the species figured, ( figs. 22-25) they possess characte rs 
unknown in post-Beekmantown fo rms. 
M aclurea? odenville11sis, X 1., n. sp. Operculum of a gastropod, of 
similar nature to the operculum of Mac/urea figured on plate 21, figs. 
4 to 6. This is t'he most abundant and characteristic foss il of the 
Odenville limestone. 
Po /~1to echia sym111etrica, n. sp., XI. In terior and exterior views of a 
' 'entral valve. Odenville limestone, Cababa Valfoy. 
Priscochitonl mirabilis. n. sp., XI. Dorsal and perspective views of 
the same specimen. Odenville limestone. This rare and interesting 
form is fairly abundant about 1 mile southwest of Hebron Church, 5 
miles southwest of Leeds. 
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Fossils of the Newala limestone, figs. 1·12; and Odenville limestone 
figs. 13-20 and 2~-31 

PI.ATE 18 
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As shown in the preceding paragraphs, the Odenville limestone 
carries fossils that correlate it with the upper part of the Arbuckle lime­
stone of Oklahoma. ...\ s locally developed in Oklahoma, however, there 
is, according to l;lrich, JOO to 1,000 feet of shale aboYe the massive lime­
stones of the . .\rlmckle formation that carries graptolites which are cer­
tainly of pre- 'hazy age, and probably younger than any faunas properly 
referable to the B eekmantown epoch. In Oklahoma this shale is followed 
alioYe hy the great Simpson formation ome median or lower part of 
which is represented in the Appalachian Valley by the Mosheim limestone, 
which in :\laliama succeeds the denville limestone. ln Alabama, how­
tYer. there is no shale corresponding to that above the massive limestones 
of the .-\rlmckle limestone in O klahoma, mentioned above. and further, 
the \\'ell-known antl still younger St. Peter sandstone of the Mississippi 
Valley and associated beds ("Big Buffalo series" o f rich are absent 
in Alabama. If present in labama tbe. e beds would Jie between the 

dem·ille and l\fosheim lime tones, so. that there is an unconformity 
uetween the5e tw o formation which would be measured by the thickness, 
l , OI)()' to 2.000 feet, of the absen t strata . 

JIOSH l~DI J.11\IESTOX~; 

Immediately above the Odenville limestone lies the Mosheim lime­
stone, named by Ulrich, from ~fosheim, Tenn., about 6 miles west of 
Greenville. The Lenoir ("Mocl11rea") limestone as defined by Sa fford 
and Killebrew may have included the :Mosheim limestone as its basal 
member, or the l\fo ·beim may ha,·e been included in the underlying Knox 
dolomi te uf tho e authors. O wing to it · lithoJogic character and f sits. 
however, the 1'.fosheim i. a well-defined unit, whic.h i.n Tennessee is separ­
ated from the O\'erlying and underlying beds by an erosional uncon f rmity. 

In Alabama the Mosheim lime tone is e..xposed in a cut or borrow pit 
of tbe Seaboard Air L ine Railway about half a mile west of denville, 
in the. west side of the quarry of the cement works at Leeds, at Newhope 
Church in Cahaba Valley 1 miles northeast of Pelham, and in the road 
-± miles southea t oE Shelby in the NW. }~ NE. )4 sec. 11, T. 24 N .. 
R. 1.) E. It i a thick-bedded, compact, brittle bluish-gray limestone. In 
tex ture is a typical vanghanite. See p. 95. n weathering under 
cover a thick white or gray chalky crust fom1s upon it, which, although not 
peculiar to the 1\foshe.im, is so well deyeJope<l as to be a conspicuous 
feature of it . The thickness of the Mosheim i. not .kno,vn t e..xceed 50 
feet in Alabama. 

The Mosheim is particularly characterized hy the abundance and 
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PLATE 19 

FIGS. 1-2. Telephus gelasillosa, Ulrich Ms., X2. Top and frout \'ic:w of head, 
fig. 2 sl10wi11g the two tooth-like spines on the frontal lobe charac­
teristic of the genus Tel l!plr11s. Limestone in base of _.\thens shale 
slw1 l J;~la••.:.c .'.4St vf bridge ut Prntt~ Ferry, Bibb County. 

FIGS. 3-6. R oucryia ul/11!1tia, tl. sp., X I. Figs. 3 and 4 free chct·k~ of the right 
side; Hg. 4 pygidium (tail) \\'ith toothed or dcntate posterior margin; 
fig. 5, partly preserved head, thorax, and pygidium. .\thens shale 
near Cam p Branch cliurrl1, 2 rni!e, southc.a3t Cl f $ agi 11nw, Shel!Jy 
County. 

Fies. 7-8. R o/)(:rgia 111ojor, Raymond, X 1. Fig. 7 head; fig. 8 tail. Athens shale 
vicinity of Saltville, Va. These are the only known occurrences of 
this genus outside of Scandinavia and perhaps India. 

Fies. 9-10. Cercmriira glabra, n. sp., Ulrich Ms., Xl. Limestone in base of Athens 
sha•le. Short distance east of .Pratts l' erry, "•bb County. 

FIG. 11. Re11rip/c11ridt>s grandis, n. sp., Ulrich Ms., X 1. Limestone in base of 
Athens slmle. Short distance east of bridge at Pratts Ferry, Ribb 
Count~. 

FIG. 12. Ag11ostus, uudescribed sp., X4. Blacksburg, Va., from limestone equiv­
alent to limestone in base of Athens shale in Alabama. Occurs m Ala. 

Frcs. 13-14. Nid11/ites cf. N . fa<ms. Fig. 13, X l. View of entire specimen, fig. 
14, X2, enlarged view of part of surface of specimen shown in fig. 13. 
Little Oak limestone 3 miles northeast of Pelham, Shelby County. 

FIG. 15. 

FIG. 16. 

Playfoirio? pu/chro, n. sp., X 2. This elegant little shell is rare in the 
limestone in the base of Athens shale a short distance east of bridge at 
Pratts Ferry, Bibb County. 

Omospira odvmta, n. sp., X 1. Mosheim limestone, New hope church 7 
miles southeast of Pelham, Shelby County. 

FIGS. 17-18. Sponge allied to Calutlri11m, XL Odenville limestone, Cahaba Valley. 

Frc. 19. 

FIG. 20. 

FIG. 21. 

FIG. 22. 

FIG. 23. 

FIG. 24. 

FIG. 25. 

According to Ulrich this type of sponge is unknown later than Beek-
mantown time. 

Lophospira superba, n. sp., X 1. Mosheim limestone half a mile east of 
Odenville, St. Clair County. 

Lophospira grandis, n. sp., X 1. Mosheim limestone, Odenville. 

Lophospira Jrumilis, n. sp., X 1. Mosheim limestone, Odenville. 

Euconia 111osheime11sis, n. sp., X 1. Mosheim limestone, QdenviUe. 

Lophospira troc11oforniis, n. sp., Xl. ·Mosheim limestone, Odenville. 

Lophospira angulata, n. sp., X 1. Mosheim limestone, Odenville. 

Lophospira elongata, n. sp., X 1. Mosheim limestone, Odenville. 

FIGS. 26-27. Lophospira conica, X 1. Mosheim limestone. N ewhope Church, 7 miles 
northeast of Pelham, Shelby County. 
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PLATE 19 

Fossils of the Odenville limestone, figs, 17-18; Mosheim limestone, figs. 1G and 19-27; Athens 
shale, figs. 1-12, and fig. 15; and Little Oak lime;tone, figs. 13-14 
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A. Basal part of the Lenoir limestone with pebbles of chert and limestone, 
l Yz miles south of Keystone, Shelby Co. 

PLATE 20 

IL View of a mass of .Attalla conglomerate, showing Jarge irregular pehhles of chert. 
011e mile west of 1\ttalla, Etowah Co. 
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variety of gastropods, mostly belonging to the genus Loplwspira. (See 
Pl. 19.) These forms take the place of the high-spired crenera H onno­
toma and Coelocauliis characteristic of the Newala, which emigrated from 
the Appalachian region after the Newala epoch and according to Ulrich, 
did not return until long afterward , in early Black River (LowviJle) time. 
Several species of Mosheim L oplwspiras are shown in Plate 19, Figures 
16 and 19-27. It also contains a species of Maclurca very similar to 
M aclurca magna. 

The fine assemblage of Lophospiras and the constant lithologic char­
<J.Cter of t he fo rn1ation distinguish the Mosheim all along its outcrops, from 
Alabama into Virginia. Throughout this di stance it immediately follows 
beds of Beekmantown age and is immediately over lain by the Lenoir 
limestone, as in Alabama. Although thus persistent and true to type 
the Moshei111 nowhere seems to be more than 100 feet thick and is gen­
erally less. T he known Mosheim fauna, which consists of over 50 
undescribed species, is much more closely related to succeeding than to 
preceding faunas and thus clearly indicates its post-Beekmantown age. 

LE:SOIR LIMESTONE 

The Lenoir limestone takes its name from Lenoir City, Tenn., where. 
as in Alabama, it succeeds the Mosheim limestone. In Alabama there 
is believed to be more or less of an unconformity between the two forma­
tions, as there is known to be in Tennessee and Virginia. 

So far as definitely known the Lenoir crops out in . .\lahama in one 
belt, which begins at the margin of the deposits of the Coastal Plain about 
3 miles north of Centerville in Bibb County and extends northeastward in 
Cahaba Valley, along the northwest base of Little Oak Ridge north of 
Siluria, in Shelby County, through Pelham and Leeds and along the 
northwest base of Beaver Creek Mountains 4 miles southeast of Ashville, 
St. Clair County. The belt crosses Coosa River at Greensport and con­
tinues northeastward along the northwest flank of Greens Creek Moun­
tains to Rock Spring Gap at the west end of Colvin Mountain, east of 
which the Lenoir has not been identified, although it is probably present. 
It is best exposed along Cahaba River at and south of the bridge at 
Pratts Ferry, Bibb County. In this vicinity certa:n layers were once 
quarried in a small way for marble locally known as the "Pratts Ferry 
marble." That some at least of the marble is in the Lenoir is proved by 
the sections of the large flat snail shell lvlaclurca in the polished slabs 
that are found in the neighborhood. Another good exposure is at an old 
quarry about one-fourth of a mile south of Rock Creek school, 10 miles 
southwest of Montevallo, in the N. 0 sec. 20, T. 24 N., R. 11 E. The 
quarry of the cement plant at Leeds is mainly in the Lenoir limestone, 
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which can also be seen in the streets in the northern part of the town, 
showing the ection.s of the large shells of Maclttrea. Still another good 
exposure is in the railroad cuts half a mile to a mile east of den ville , t. 
Clair County. few layers arc exposed 011 the outh side of 'oosa 
Ri\·er at Greensport FeITy, amt the~e also show a numher of specimeus o t 
11luc Im rn 2 tu 4 inches across. 

The Lenoir is preYailingly a dark, finely crystalline, medium thick­
bedcled, apparently non-magnesian or low-magnesian limestone. Its free­
dom from magnesium is inferred from the fact that it is used in making 
cement, for which a high magnesian limestone is unsuitable. It contain!; 
hcnvever, some clay or other very fine, grained impurities, which are 
reyealed on weathered surfaces as slightly raised gray anastcJmosing bands 
that form a rude network on the surfaces of the layers with a mesh about 
1 inch across. 

Between Siluria and .1:-'elham m Cahaba Vaiiey the basai iayers of rhe 
Lenoir are conglomeratic, the pebbles being mainly partly rounded or 
subangular chert and rmestone. The best exhibition of this feature is 
at a small exposure between the highway and the right of way of the 
Louisville & Nashville Railroad about lYi miles north of Siluria, where 
the photograph shown in Plate 20, A, was taken. This conglomeratic 
streak was traced northward to Pelham where it seems to pass beneath 
the Louisville & Nashville Railroad station and marks the base of the 
Lenoir at that place. At Pelham it has decreased to a thickness of a 
foot or two of very small pebbles of limestone and probably other material 
in a limestone matrix. 

The thickness of the Lenoir in Cahaba Valley and as far north as 
Odenville is about 500 feet, although it may exceed this thickness locally. 
In the quarries at Rock Spring, 6 miles northeast of Gadsden, the Lenoir 
has greatly decreased in thickness. 

The only present economic utilization of the Lenoir is for making 
cement at the cement plant at Leeds. In the vicinity of Pratts Ferry. 
Bibb County, some parts of it are, according to Prouty,' semi-crystalline 
and slightly mottled with pink and take a beautiful polish. Marble from 
this locality was used in the courthouse at Marion, Ala. It seems to 
have economic possibilities. 

The Lenoir is fairly fossiliferous, a few of the forms being shown 
in Plates 21 and 22. The most common and striking fossils are the 
large flat cpilecl snail shells known as Mac/urea of which there are two 
and in some places three species present. They appear commonly as 
sections of the coils on the weathered surfaces of the limestone. 

1 Prouty, \.'{. F .. P1-el imim1ry report on the crystalline and other marbles of Alabama ; ~-\la.bama 
Geo\. Survey Rull. 18. p. 85, 11110. 
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Occasionally a specimen is partly freed from the matrix by weather­
ing as the one shown in Plate 21, figures 2-6. A peculiarity of these 
shells is that like the shells of Lecanospira described on a former page, 
if held with the flat side uppermost they are seen to be wound from 
right to left, opposite to the direction in which the hands of a watch move. 
(Compare Pl. 22, figs. 2 and 3, with Pl. 16, figs. 1-10.) It is believed 
that most of the specimens are identical with .~1 aclurea magna of the 
Chazy limestone at Crown Point .. N. Y., and other localities in the Lake 
Champlain region. Examples are shown in Plate 21, figures 2-3, and 
Plate 22, figure 2. In Alabama shells of this type are so common in the 
Lenoir and so rare or of such plainly different species in other limestones. 
that the presence of the shells or their opercula (Pl. 21, figs. 4-6) in any 
numbers is sufficient to identify the containing limestone as Lenoir. They 
also serve to correlate the Lenoir unmistakably with the middle part of 
the Chazy limestone of the type locality in northeastern New York. 
M aclurea niag11a occurs rarely in the Ridley limestone of the Stones River 
group in Middle Tennessee, and by this means the Lenoir is correlated 
with the Ridley. 

As a general rule the eastern part of the Appalachian Valley was 
separated by a land barrier from the western part of the valley and 
the regions stJl farther west, so that the contemporaneous inhabitants of 
the generally separated seas commingled only occasionally and usually for 
comparatively short times when the barrier was locally submerged in some 
locality. It was probably under such conditions that Maclurea invaded 
the interior sea in Lenoir time. The intercommunication did not take· 
place in Alabama, for in that State the fossil faunas of Chazy age in 
Birmingham and Cahaba Valleys are almost if not completely different 
from each other, although the present outcrop of the Lenoir is less than 
10 miles distant southeastward from contemporaneous deposits along the 
west face of Red Mountain in Birmingham Valley. Indeed these contem­
poraneons formations are practically withont any common fossils. Ee­
t\\·een the two areas is the great Helena overthrust fanlt along the east side 
of the Cahaba coal field , along which the westward movement may have· 
been several miles. so that the trough in which the Lenoir limestone was 
deposited was at the time of its deposition several miles farther removed' 
from the Birmingham \"alley belt than it is today. (See Pl. 27.) 

l'X('OXFOR.\IITY 

In A.labama the Lenoir limestone is succeeded hy the Athens shale. 
In the Knoxville region of Tennessee the Holston marble ("Tennessee red 
marble") immediately succeeds the Lenoir. and there are cogent reasons 
for believing that the Holston underlies the horizon of the A thens shale, 
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PLATE 2i 

Frc. 1. 111 a cl urea 111ag11a, X 1. Side view of specimen shown in plate 22, fig. 3. 
Chazy limestone. Basin Harbor, Vermont. 

Frcs. 2-6. M aclun:a profimda, n. sp., X 1. Figs. 2 and 3, side and umbilical views 
of the same specimen. (See also plate 22, fig. 2). Figs. 4 and 5, 
opposite views of an operculum belonging to this species. Fig. 4 shows 
tubercle for attachment of retractor muscle used in closing the shell. 
Fig. 6, another specimen of the operculum of this speci~s. A side view 
of this specimen is shown in plate 22, fig. 1. These bodies were used by 
the animal in closing the shell when withdrawn within it. See also 
Ceratopea. plate 18, figs 5-8. Lenoir limestone, railroad cuts three­
fourths mile east of Odenville, St. Clair County. This is a relatively 
thicker form than 111aclurea 111ag11a as can be seen on comparison of 
figs. 1 and 2. The specimen of M. magna shown in fig. 1, although 
wider than that shown in fig. 2, lacks considerable of having the 
thickness of the latter. Compare also figs. 2 and 3, plate 22. 
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which is not present in the belts where the Holston crops out. As the 
Holston is absent in Alabama there is a consequent unconformity or time 
gap between the Lenoir and Athens in that State. 

ATHENS SHAJ.E 

The Athens shale was named from Athens, Tenn. In Cahaba Valley, 
Ala., it crops out from a locality about 3 miles north of Centerville north­
ward to the vicinity of Keystone, the northernmost point at which it has 
been seen in that belt being about 2 miles south of Pelham at the west 
base of Little Oak Mountain. The Athens is exposed in the small anti­
clinal area on Page Spring Branch, in the west part of T. 20 S., R. 1 E., 
and most of the narrow strip mapped as Mosheim and associated rocks 
inclosing the oblong area that extends south of Vincent, in Shelby County, 
is occupied by the Athens shale. Another outcrop is in the central part 
of Camp McClellan, G miles northeast of Anniston. It occurs also at 
Rockmart, Ga., still farther to the northeast, along this general belt. It 
is known to be present at several places in the large oval area largely 
occupied by Floyd shale between Shelby and Talladega Springs, but its 
exposures are small and only a small thickness is indicated. The full 
thickness, estimated to be 300 feet, is exposed on the north end of the 
high bluff about 5 miles northeast of Centerville, in the SE. 1:4 sec. 32, 
T. 24: N., R. 10 E., and about the lower 100 feet, including the basal lime­
stone member described beyond and the contact with the underlying Lenoir 
limestone, are exposed in the road just east of Pratts Ferry in Bibb 
County, G miles northeast of Cente~ville. One of the best exposures 
is at Simpson Spring, about 2 miles northwest of Calera, Shelby County, 
and there are other exposures in the vicinity of Calera and along the south 
hase of the sinuous ridge from Camp Branch Church in sec. lG, T. 21 S., 
R. 2 W .. to Alabaster, 1 mile north of Siluria in Shelby County. Other 
fine exposures occur in the rciad near the center of sec. 14, T. 20 S., 
R. 2 E .. about ;1 miles southeast of Harpersville and on the Central of 
Georgia Railway, beginning about 500 feet northwest of the station at 
Vincent. There is also a very good exposure just east of the main 
buildings at Camp McClellan and another about half a mile farther 
east. 

The distribution of the Athens indicates that it was deposited in a 
body of water or broad trough whose northwestern limit lay 2 or 3 miles 
northwest of Centerville and thence extended northeastward, passing some 
distance nortlnYest of Anniston, as far as the vicinity of Rockmart, Ga .. 
and beyond into Tennessee. Northwest of that line formations of a 
younger age than the .-\thens are in contact with those older than the 
:\thens. so that no _-\thens is present. It is inferred that dry land was 
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PLATE 22 

Fies. 1-2. Mac/11ra1 profu11da, n. sp., X 1. Fig. 1, side view of operculum shown 
in plate 21, fig. 6; fig. 2, top view of specimen presening muc:h of the 
original shell but showing a little of the internal cast. Lenoir lime­
stone. Odenville. 

Fie. 3. M ac/11rca 111ag11a, X 1. Shows part of shell and parts of the internal 
cast. Chazy limestone, Basin Harbor, Vt. 

Jtfacl11rea is another left-handed sheH when viewed from the flat 
side. Compare with figs. 7-9. showing a right-handed shell. These 
large Maclureas are mostly confined to the Lenoir limestone in Ala-. 
bama. A specimen found near Rock School, 10 miles southwest of 
MontevaHo, is 8 to 10 inches across. Horizontal sections showing the 
thin edges only of the shells are common on the surface of the Lenoir 
limestone where it has been weathered for a long time. 

Frc. 4. Ca111amtoecliia p/ena?, X2. Ventral valve of a small specimen. Lenoir 
limestone one mile southwest of Pratts Ferry, Bibb County. 

Fie. 5. Ca111a1·otoechia ple11a, X 1. Lenoir limestone. 

Fie. 6. Orthis 11ucle11s, n. sp., Xl. Ventral valve, Lenoir limestone one mile 
southwest of Pratts Ferry, Bibb County. 

Frcs. 7-9. Rapl1isto111a staminea, X 1. Figs. 7 and 9, top and side views of same 
specimen; fig. 8, top view of a larger specimen. Basal conglomeratic 
limestone of the Lenoir. (Plate 20, A.) Highway near railroad about 
1 mile north of Alabaster, Shelby County. 

Frc. 10. Cli111acograptus scharenbergi, X 1. Athens shale. North end of high 
knob by Cahaba River, 4 miles northeast of Centerville, Bibb County. 

Fies. 11-12. Li11g11/a fostermonte11sis, n. sp., X 1. Fig. 11 dorsal, fig. 12 ventral 
valve. Basal shale of Chickamauga limestone at west base of Foster 
Mountain, one mile northwest of Clay, Jefferson County. 

Fie. 13. Saltcrella billillgsi, X 1. Longitudinal sections of three specimens. 
Lower beds of Chickamauga limestone near quarry one-half mile north 
of Gate City in northeast environs of Birmingham. This species is 
one of the common forms of the Murfreesboro limestone, basal fonna­
tion of t!le Stones River group, in the l\' ash ville basin of middle 
Tennessee. 
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Fossils of the Le11oir limestone, figs. 1-2 and 4-fl; Chazy limestone, fig~: .\tl1ens shale, fig. 10; 
and Chickamauga limestone, !\[urfrC'cshoro horizon, fig~. 11-1:~ 
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present to the northwest during Athens time and was bordered by the 
Athens sea on the southeast. 

The main body of the :\thens is a black fissile shale, but it includes 
layers of impure dark to hlack limestone and a few thin layers of gray 
compact limestone. In reality the unweathered material of the Athens 
is highly calcareous and in a perfectly fresh condition would probably 
pass for an argillaceous limestone. It certainly has that aspect on the 
steep bluff 5 miles northeast of Centerville that is described above. The 
shale is believed to owe its black color to carbonaceous matter derfred 
from organic sources. 

The thickness of the Athens shale varies greatly in short distances. 
On the bluff ;j miles northeast of Centerville just mentioned it is 250 to 
:rno feet thick. It is 300 feet or more thick at Simpson Spring, 2 miles 
northwest of Calera, but, strange to say, 2 miles a little southeast from 
Simpson Spring, on a little knoll about one-fourth of a mile east of the 
railroad and half a mile northeast of Calera, it is only about 15 feet 
thick. It is very thin in the region to the east of Shelby, but thickens to 
200 feet or more at and south of Vincent. In Camp McClellan also it 
appears to be perhaps as much as 200 feet thick. 

The most distinctive feature of the Athens, however, is its fossils, 
especially its graptolites, which are extremely abundant in some layers 
and at some localities, of which Pratts Ferry, Simpson Spring, and Vin­
cent may be mentioned. They may be found in great numbers in the 
black shale just beneath the Devonian Fr<;>g Mountain sandstone in the 
cut at the south side of the main road 2 Yz miles west of Calera. 

Graptolites are an extinct order of marine organisms of uncertain 
zoological relations but commonly supposed to be related to the existing 
hydrozoa. A number of species are figured on Plate 23. ~ost of the 
types that occur in the Athens shale became extinct at or before the 
end of the Ordovician period. These fossils are especially useful in the 
i~lentification and correlation of the Athens, for, so far as known, no 
graptolites occur in any other formation in the State. N emograpt1,s, 
which contains seven species and varieties, seems to be entirely confined 
to the Athens and contempo1-aneous beds throughout the earth. 

Graptolites were pelagic or floating organisms and were easily dis­
tributed over the earth, so that a few species at least were living contem­
poraneously in all parts and afford a basis for world-wide correlation 
of the deposits of the time. Thus, N cmograptus gracilis (Pl. 23, figs. 
4-G) is found in Alabama, Arkansas, New York, Scotland. Scandinavia 
and Australia. In New York it occurs in the N ormanskill shale, in 
Scotland in the Glenkiln shale. These, like the Athens, are hlack shales. 
The Athens is therefore correlated with the Norrnanskill and Glenkiln 
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FIG. 1. 

FIG. 2. 
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PLATE 23 

D1'.cellograptus 111offate11sis, X 1. Var. alaba111c11sis. Athens shale, 
Pratts Ferry, Bibb County. 

Diccllograptus s111ithi, X 1. Athens shale, Pratts Ferry. 

FIGS. 3 and 10. Glossograptus ciliatus, X 1. Athens shale, Pratts Ferry. 

F1Gs. 4 and 6. Ncmagraptus gracilis, Xl. Fig. 6, XS. Athens shale, Pratts Ferry 
and Simpsons Spring northwest of Calera, Shelby County. 

FIGS. 7-8 and 11-12. Dip/ograptus foliacens. Athens shale, Pratts Ferry. Fig. 11, 
front view; fig. 12 view at right angles to front. 

FIG. 9. Dicranograptus spi11ifer, X 1. Whi·le Dicranograptus is not recorded 
from the Athens shale of Alabama it probably occurs there. 
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shales and with the beds carrying N emograptus gracilis in Scandinavia 
and Australia. Beds crowded with the Athens graptolites persist north­
ward from Alabama along the Appalachian Valley to Staunton, Va., and 
beyond. In southeastern Pennsylvania the Athens is represented in the 
Cocalico shale and in New York it is represented in the N ormanskill 
shale. As the Athens graptolites are especially abundant in the Norman­
skill shale, and many species from that source have been exhaustively 
studied and described by Ruedemann,' the N ormanskill shale is regarded as 
the type of the deposits carrying this particular assemblage of graptolites 
in the United States, and the assemblage is universally and properly 
known as the Normanskill graptolites. But graptolites do not by any 
means constitute the whole of the Athens fauna. Trilobites, brachiopods, 
and rare cystids and sponges also occur. One of the peculiar trilobites is 
Robcrgia athcnia, which is illustrated in Plate 19, figures 3-8. The only 
other place in the United States where a species of this genus has been 
found is Saltville, Va., where it also occurs in the Athens shale. The 
genus seems to be known elsewhere only in Scandinavia. 

Basal limestone member.-At the base of the Athens shale, in places 
at least, from Pratts Ferry, Ala., to southwestern Virginia, lies a rather 
persistent bed of highly fossiliferous limestone. This bed is known as 
far north as Lexington, Va., where it lies at the base of the Liberty Hall 
limestone of the Virginia Geological Survey. In Tennessee a limestone 
that carries the same fauna occurs in the Chickamauga limestone and is 
locally thick enough to be treated as a distinct formation as at Whitesburg, 
10 miles northeast of Morristown, Hamblen County, Tenn., but in Ala­
bama it is very thin and not known to be of more than local occurrence. 
It is therefore treated in this report as a member of the Athens shale. 
In Alabama it has been observed only in the road about one-fourth of a 
mile east of Pratts Ferry, where it is 10 feet thick and lies above the 
Lenoir limestone and at the base of the Athens shale. A few fossils 
in a rotten limestone found loose on Page Spring Branch about 6 miles 
northwest of Wilsonville indicate the presence of this limestone in that 
locality also. It is thin-bedded, rather coarsely crystalline, and drab in 
color. Although at Pratts Ferry this limestone lies on the top of the 
Lenoir limestone, at Lexington, Va., it is separated from a limestone 

that is regarded as the same as the Lenoir by the Murat limeston~, which 
is several hundred feet thick. At Lexington, too, it lies at the base of 
the limestone (Liberty Hall limestone) that is considered to be the 
equivalent of the Athens shale. These relations suggest an unconformity 
between the Athens and Lenoir in Alabama clue to the absence of the 

1 Ruedemann, Rudolf, Graptolites of New York; Part 2, Graptolites of the higher beds: 
New York State Mus. Mem. 11, 1908. 
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Murat limestone or any ec~uivalent of it. The clistinctiYe an<l most 
significant feature of this limestone i,; its abundant diminuti,·e fossils. 
Ulrich has identified H~ species from Pratts Ferry alone. a few of which 
are shown in Plate 1 !J, figures 1-1 :! and 1 :;, According to l:lrich. the 
fauna of this heel from all localit:es. from Alahama to Virginia. includes 
aliout 1.iu species. !\ gooci many Of tile ·.r rans~Ferr:• species ucrur in 
the limestone at other places through its geographic range. Owing to its 
thinness. persistency. constant relation to the· Athens shale or its equiv­
alents. and its distincti\'e fauna, this bed i~ an invaluahle datum plane 
for correlation in the Appalachian Valley. Some remarkable facts about 
this fauna and associated fauna~ are discussed on page 11.i, after the 
description of the Little Oak limestone. 

The name Little Oak limestone. here used for the first time. is derived 
from that of Little Oak Ridge. in Cahaha Valley. which lies mainly south 
of Leeds. On the west front of this ridge the limestone crops out from 
the vicinity of Siluria to the Yicinity of Oclem·ille. the exact northern encl 
of its outcrop not haying heen determined. It crops out along the west 
side of another long. narrow, prominent ridge composed of Devonian 
sandstone and Fort Payne chert from the vicinity of Peeks Hill, in the 
southeast part of sec. ;lli, T. 13 S., R. (i E., southwestward by Janey 
Mountain, crosses Coosa River at Lock Three. passes 1 Yi miles southwest 
of Ragland through Mitchell l\fountain, Yi mile west of Eden and follows 
the valley of \V~lf Creek into sec. 2;i, T. 17 S., R. 2 E. On the west 
this belt is faulted against the Floyd shale. The limestone quarry for the 
Ragland cement mill is located upon the Little Oak limestone at Mitchell 
Mountain, in the southeast 1)art of T. 15 S., R. 4 E. A third area of 
outcrop, offset slightly at several places by faults, extends along the 
chert ridges east of Ohatchie Creek by Grayton, Hebron, and Reads to an 
unknown terminatioi1 some distance northeast of Reads. Along the two 
belts last desc'ribecl the Little Oak constitutes all of the rocks shown by its 
map pattern. neither the Lenoir nor Athens being present or- if present 
nowhere exposed. The Little Oak seems to be faulted on the west into 
contact with the Floyd shale. so that there is no room for the outcrop of 
any lower formation. 

The Little Oak is present in places along, if not all around, the area 
of Floyd shale south of Vincent, in Tps. 19 and 20, R. 2 E., and also in 
a large area between Shelby and Talladega Springs, where it, together 
with the Athens shale, occupies the narrow belt covered by its map pattern 
in that region. Southward in Cahaba Valley the Little Oak limestone 
thins out entirely from the geologic section, and its outcrop disappears 
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:\. . Quarry 3 miles ~outhwcst of "Ragland, St. Clair Co. T.ciokin1! nurtlica:.t 

H. )[as;-; of limC' ... tOIH' from the top of the Little Oak limc . ..:tonc. with coar~c mc?'h of clay 
Y<:'ins c11clClsi11~ p:1tchcs of hluc limestone. .Kcl~on 1Jol1ow, ~Yi mile~ northeast of 

l'dham. Shclhy C'-'· 
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at a point on the ridge about 1 mile southeast of Siluria in Shelby County, 
south of which, all through the Saginaw-Calera region, the Fort Payne 
chert or the thin Devonian sandstone comes down to rest upon the Athens 
shale, which normally underlies the Little Oak limestone. (See Pl. 25, B.) 
The limestone appears to have been beveled off from the top downward 
by pre-Devonian erosion, as hereinafter described. 

The Little Oak limestone can be seen at many places along Little 
Oak ridge, the best exposures being in the knot of hills just southeast of 
Pelham and on the north point of the prominent ridge about 1 mile south­
west of New Hope Church, on the east side of sec. 28, T. 19 S., R. 2 W. 
Other good exhibits are in the abandoned quarry 1;~ miles southeast of 
Ragland and in the active quarry 3 miles southwest of Ragland, in St. 
Clair County. A view of the first quarry is shown in Plate -Hi0, A, 
and the second in Plate 2±, A. 

The Little Oak is generally a thick-heclcled dark, rather coarsely 
crystalline limestone. In places it ·contains a good many nodules of chert, 
as on the hills half a mile southeast of Pelham and on the face of the 
ridge at the quarry for road metal about ;1 miles northeast of Pelham. 
Locally, as at the southern encl of the ridge one-third of a mile north of 
Pelham, an abundance of rather small fossiliferous pieces of chert derived 
from the Little Oak has accumulated at the base of the ridge. On its 
outcrop around the rudely oval area between Shelby and Talladega· the 
Little Oak yields locally considerable sparingly fossiliferous chert in rather 
large chunks. This chert becomes mingled with Fort Payne chert, derived 
from heels higher up on the slopes. and it requires close observation to 
distinguish the two. 

A certain thickness at the top of the Little Oak is very argillaceous, 
at least at Pelham, where weathered material excavated from the cut of 
the Atlanta. Birmingham & Atlant:c Railway just southeast of town is 
composed of a hrownish, fragile mudrock, which is residual from the 
originally argillaceous limestone which has lost its cpntent of lime 
through leaching. It is eYiclently very clayey also in places east of 
Shelby, as at the cut on the Louisville & Xashville Railroad shown in 
l'late ;2.'), c\, where the Devonian sandstone is underlain by L3 feet of 
clay derived from the Little Oak. 

In the railroad cut at the south encl of the ridge 1-3 mile southeast of 
Pelham and northward along the same ridge for at least 2 miles the top 
bed of the J .ittle Oak is full oi clayey veins, which show on weathered 
surfaces as a coarse network that indoses clear patches of blue, smooth­
\\'eathering limestone, as illustrated in the photograph (Pl. U, B). 
~fasse~ of such limestone occur also in the cut at Pelham. 

J?c11to11itc.-In the northernmost of two abandoned quarries 10 
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miles south-southeast of Ragland t\vo layers of hentonite each about ] 
foot thick occur in the upper 10 or .t.3 ieet of the Little Oak limestone. 
See also description of bentonite beds on p. 1;n. 

The Little Oak appears to reach its maximum thickness of ahuut ;300 

feet along the Cahaba \'alley and H.aglan<l be1ts. In the oval area 
Between heiby and Tal·I tie~ 
the thickness is probably about ;)() feet. Irregularity in thickness would 
be expected from the fact that the formation had been subjected to 
long erosion before being buried hy subsequent deposits. 

The Little Oak limestone is utilized for the manufacture of cement 
by the cement works at Ragland and doubtless is suitable for such use 
throughout most of its extent. It is also used for road metal in Cahaba 
Valley and is quarried for that purpose 3 miles north of Pelham. 

Fossils are rather abundant in the Little Oak, both in species and 
individuals. The best-preserved fossils are in the chert that has accumu­
lated in considerable quantity one-third of a mile north of Pelham and at 
the road intersection about ~ miles northeast of Newhope Church and !l 

miles northeast of Pelham. The fossils are estimated to number about 
!iO species, mostly undescribed brachiopods and gastropods. A few are 
illustrated on Plate ;;!IL The most significant probably from the stand­
point of stratigraphy and correlation are two pecie. o-f Clrristiania, one 
pecie.s being closely related to if not identical with C. trrnf o111·11sis of 

New York- !"PL ~Ii. fig . ~·J-->+ and the other being apparently an uncl~­
scribed species which · ']rich in manuscript) has named C. la111 ellosa 
(Pl. 2H. figs. '.ll-:l-t ) . Another species wl-Uch is fairly commcm is an 
Ortlzis of the 0 . triccnaria. typ apparently closely allied to Ortlris 
(Orl ha111 bo11itrs) pm1drria11a, here named 0. crassicosfa.. (Pl. 2R , figs. 
1~-1-1. There are everal . pecies of small Pier ta 111bo11itcs and small 
Dalma1U:llas and a ·pecies of large Lr pcrditia.. which is abunda11t. 
Nidulitrs is another interesting form (Pl. HI, figs. 13-1-t) which occurs 

also in the Lenoir limestone. 

Christiania, trcuto11c11sis! and Orthis crassicosta occur als in the 
railroad cut :Jy? miles east of Shelby CPL ?-'l, A and . erve to identify 
the Little Oak in that reg-ion. A closel~ allied species of Christiania 
occur· al o i11 the top f the Lenoir limeston at Pratt ' FetTy. and 
another species has also been found in the Lenoir in Alabama. 

The fossils show that the Lenoir, the Athens shale with its profusely 
fossiJiferou. ha al limestone member. and the Little ak- Jim one are 
all linked together through their common origin in a hroad trough, 
bounded on the east hy the old land are:'l. now crnpied hy the mountains 
of eastern Tennessee and western Xorth Carolina and the still more 
eastern Piedmont region, and on the west by a land harrier along the 
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B. Cut on Southern Railway half a mile northeast of Calera, Shelby Co. Frog Mountain 
Cltristiauia trc11Jo11cusi.f in this clay. Louisville & Nashville R. R., about 4 miles 

east of Shelby, Shelby Co. Looking west 

H. Cut on Southern Railway, half a mile northeast of Calera, Shelby Co., Frog i\founta'n 
~:i.n<l!"tone, marked by hammer, resting upon Athens shale with graptolites. 

Hase- of Fort Payne chert on right. Looking north 
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middle of the Appalachian Valley province. (See the paleogeographic 
maps, Pis. 71-76.) All these deposits are characterized also by a fauna! 
unity distinctly Chazyan in aspect, so that they are properly included by 
Ulrich in the Chazy epoch. 

The fauna is notable for two reasons. First, it is with few exceptioni> 
confined to the eastern troughs of the Appalachian Valley in the United 
States, and, second, its larger geographic connections are with Great 
Britain and Scandinavia. Some of its members , however, like the grapto­
lites, traveled around the southern end of the Appalachian region and 
entered the Oklahoma and Arkansas basins. It is a marvelous fact that 
of the thousands of species that occur in the Chazy rocks of this eastern 
trough very few are ever found on the western side of the Appalachian 
Valley and still fewer in the interior basin of Tennessee and Kentucky. 
It is upon this separation of the faunas that the exi tence of a land barrier 
along the middle part of the Appalachian Valley effectually separating 
the two seas is postulated. Yet any one familiar with this eastern fauna 
examining a plate of illustrations of fossils from the G.irvan district of 
Scotland or from parts of Scandinavia would feel that he was looking 
upon very familiar forms. It is highly probable that when these eastern 
Appalachian faunas are adequately studied and compared with those from 
Europe many specific identities will be found. These faunas, which are 
shallow water bottom dwellers, intermigrated by way of a land bridge 
which connected the two continents across the northern Atlantic. 

The ideal sections of Plate 27 are designed to illustrate the origin 
of a barrier and the differential oscillations of the earth's crust which have 
controlled the distribution of land and sea in the Appalachian Valley 
in P aleozoic time as exemplified in this par ticular region. 

UNCONFORMITY 

The unconformity at the base of the Mosheim limestone in Cahaba 
\ ·alley has already been described (p. 101). In Cahaba Valley the uncon­
formity extends down to the top of the Odenville limestone but throughout 
a wide area of country, including Birmingham Valley ~nd Broomtown 
Valley, next east of Lookout Mountain, the unconformity extends much 
lower. In that area no rocks of Beekmantown and Chepultepec ages are 
known, and they are certainly absent in all parts that have been adequately 
surveyed, so that the Chickamauga limestone, next to be described, the 
base of which is of about the same age as the Mosheim limestone, rests 
upon an uneven floor of Copper Ridge dolomite. At Interurban Heights, 
on the North Bessemer trolley line, the basal red limestone and shale of 
the Chickamauga rest in the hollow between two chert-covered ridges of 
Copper Ridge dolomite-Flint Ridge on the west, which rises 120 feet 
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FJGS. 1 and 2. I.cpcrditia o;:·,r/is, n. sp., X2. Chert from Little Oak limestone !talf 
a mile north of Pelham. 

I -.:- Drrlr;; ::-.•/fr; fr;-:fi wlal1:; 11 • .,;1i., X-2. G!11!rt fFoH. Lirt!e- 0 2k inie .,, n ~c 

half a mile north of Pelham. 

FIGS. 5 to 8. I'leurvto111aria l'Uco11ica, n. sp., X 1.. Figs. 5 and 8, views of opposite 
sides of the same specimen; figs. 6 and 7 top am! side views of another 
>pccime11. Chert irom Little Oak limestone half a mile north of 
Pelham. 

F1Gs. 9-11. Rapliisto111a pc:lha111c11sis, n. sp., X 1. Top, side, and umbilical views of 
a specimen. Chert from Little Oak limestone ha! f a mile north of 
Pelham. 

F1c.s. 12-1.l. T etnrnola cf. T. obsolcta, X 1. Chert from Little Oak limestone half 
a mile north of Pelham. 

Fies. 14-15. Orth is crasicvsta. n. sp., X 1. Chert from Little Oak limestone half a 
mile nort·h of Pelham. _\!so just under Frog :\fountain sandstone, 3 
mil~s east of Shelby, Shelby County. 

Fies. 16-17. Stropl10111c11a ;:•c11tro-cari1wta, X 1. Fig. 16 ventral; fig. 17, dorsal 
valve. Curvature of shell as in Strophomena. Characterized by nar­
row fold on ventral valve and shallow suktts on dorsal ,·ah-e. Little 
Oak lime>tone -!talf a mile north of Pelham. 

FIGS. 18-19. Plccta111bo11iles cf. P. pis11m, X2. Figs. 18-19 ventral and dorsal 
and 36-37. views of specimen ; figs. 36-37, ventral and dorsal views of a larger 

specimen. X ot quite so arcuate as P. pisum as d~scrihe<l by Ruede­
mann. Chert from Litle Oak limestone half a mile north of Pelham. 

FIGS. 20-21. Plccta111bo11itcs dclicarula, n. sp., X2. Chert from Little Oak limestone 
half a mile north of Pelham. 

F1Gs. 22-24. Christiania trc11tonc11sis, X 1. Chert from Little Oak limestone half a 
mile north of Pelham. 

Frcs. 25-26. Po/j•lechia! oakc,11sis, n. sp., X2. Fig. 25 dorsal, fig. 26 ventral views. 
Chert from Little Oak limestone half a mile north of Pelham. 

Frcs. 27-28. Oxj•discus cf. 0. s11bae11t11s, X2. Fig. 27 edge; fig. 28 side view. 
Chert from Little Oak limestone half a mile north of Pelha~1. 

Frcs. 29-30. Rafi11esq11i11a obsoleta, n. sp., X2. Chert from Little Oak limestone 
half a mile north of Pelham. 

Frcs. 31-34. Cliristia11ia la111e/losa, n. sp., Ulrich ~Is. Figs. 31-32 and 34, ventral, 
dorsal. and profile views, X2: fig. 33, ventral view of a larger specime11, 
X 1. Chert from Little Oak limestone half a mile north of Pelham. 

FIG. 35. lifacl11rca sp. ?, X 1. Chert from Little Oak limestone half a mile north 
of Pelham. 
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and the ridge on the east, which rises liO feet ahow the limestone in the 
vallev between them. The same condition is exhibited between Foster 
and Black Oak mountains, about 18 miles northeast of Birmingham. Still 
another good exhibition of this feature is in Broomtown Valley, 2 miles 
~outheast of l\lanche, on the east sicle of the roacl to Story. Here the 
hills of Copper Riclge rise as much as ;iQO feet above a small patch of 
limestone near the bottom of the valley which carries fossils of Stones 
l{iver type. Howeyer, in this place, for lack of exposures, it is not certain 
that the explanation giYen is the true one. The situation could have been 
the result of folding, a little of the limestone in the bottom of a syncline 
having escaped erosion. Another effect of the long pre-Chickamauga 
erosion of the region here under discussion was the formation of coarse 
chert conglomerate or breccia and thick aggregations of finer stream­
borne chert, which haye heen preserved and now occur in scattered small 
areas in Birmingham Valley and the southern end of Big \i\Tills Valley. 
These accumulations of chert debris are entirely similar to those that 
form along the stream heels of the region at the present time. The 
phenome11a just described are such as would result from the gradual sub­
sidence and submergence· of the present uneven surface of Birmingham 
Valley hy an invading sea. The valleys would he first occupied by the 
water and deposits of sediment of various kinds washed from the 
adjoining higher ground would be laid down, in places upon chert gravel 
bars, which would subsequently he cemented into conglomerates such as 
are found at the present day. In quiet places that received but little 
earthy sediment limestone would he laid clown, its layers abutting against 
the submerged slopes. 

Just when the uplift of the area occupied by the Birmingham-Broom­
town valleys took place is not known, except that it was after the deposi­
tion of the Copper Ridge dolomite and before the beginning of the deposi­
tion of the Chickamauga. It seems at least probable that the elevation 
began before the deposition of the Longview limestone in Cahaba Valley, 
for there is a considerable unconformity at the base of that formation, 
which indicates an elevatory movement before its depos:tion, and this move­
ment may have continued during Beekmantown time in Birmingham Valley 
so that it was dry land subject to erosion during all of Beekmantown time 
and also during the time of the deposition of the St. Peter sandstone ~ncl 
a~sociated limestones in ).Iissouri and el sew here. (See p. 101.) There 
was thus ample time for the removal of the Chepultepec dolomite, which 
may have originally covered the area, and for erosion to cut deep into the 
Copper Ridge dolomite before the heg:nning of resuhmergence and of the 
deposition of the Chickamauga limestone. 
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I~T \ 'l'T,' n ... 
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l(lcal ~n·lio11!:- n11111ing· rnn-tl1\n.•:-;t f rom the ca:-t ~idc of tllC Coosa cual field tu Birmingham \"all(.•y, 
pa~~ing J101·th of l lelena, representing hypothetical conditions at successive stages of deptJ:sition 
from Chepultept.·c to Pennsylvania time. ] >esignecl to explain the tliffcrence in the strati­
gra11hic !"Cqm .. ·ncc and faunas of the Cahaha (eastern) belt from those of the Dirmingham 

Yalley (western) helt hy a persistent 1irJ1·theast-soutJn,·est barrier located approximately along 
tile prc~ent ~outheastern border of the Cahaha coal field. It ahio illustrates the idea that the 
locus of the great thrust faults of the Appalachian Valley was dete1·mined by structural con­
ditions initiated in remote geologic time. ..:\ line of weakness arose through the initial up­
bending of the sti·ata and through the less thickness of the rocks above the barrier. A, Che­
pultepec time; B, l,ongview and Newala time; C .. upper Beekmantown and St. Peter time; 
D, lower Chickamauga (Lenoir and l\Iosheim) time; E, Athens time; F, Little Oak time; 
G, up11er Chickamauga (Black River) time and nearly the same conditions through Mo­
liawkiau and Cincinnatia11 lime:; H, Red ~[ou11tain time and continuliig ncar1y the same 
through the remainder of Silurian and through Devonian time; I, end of Chester time; J, 
Parkwood time; J.;., Pottsville time, location of faults indicated; L, present time. (The Cona­
sauga limestone ~houlcl have been shown beneath the Coosa coal field.) Cr, Rome forma· 
tion; Cc_. Conasauga formation; COcr, Copper Ridge and Ketona dolomites; COc, Chepul­
tepec dolomite; 0111 .. Longview, Kewala, and Odenville limestones; Ol, Lenoir and ~Iosheim 
limestones; Oa, Athens shale; Olo_. Little Oak limestone; Ole, lower Chickamauga limestone 
(of Stones River age); Ouc, upper Chickamauga limestone (of Black RiYer) age; Sr, Red 
1\Iountain formation, Frog ~·lountain sandstone and Chattanooga sha1e: Cff" .. Fort Payne 
chert to Floyd shale: Cf>, Parkwood formation; Cf'<' .. Pottsville formation. 
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CHICKAMAUG.\ Lll\IES'.l'ONE 

The name Chickamauga, from Chickamauga Creek, in northwestern 
Georgia and southeastern Tennessee east of Chattanooga, has been exten­
sively applied by the United States Geological Survey in different parts 
of the southern Appalachian States to all the limestones above the Knox 
dolomite and below the Rockwood formation, which latter includes the 

- equivalent of the Red Mountain formation of Alabama. 
The equivalent of the N ewala limestone, which composes the basal 

part of the "Pelham" limestone of Alabama, was included in the Knox 
dolomite of Tennessee and therefore excluded from the Chickamauga; 
hence the Chickamauga is not the e."<act equivalent of the "Pelham" lime­
stone. (See correlation chart, p. 80.) 

As herein used the name Chickamauga limestone is applied only in the 
part of Alabama that lies northwest of the Cahaba coal field; in and 
northwest of Beaver Creek Mountain in St. Clair County, and in and 
northwest of Colvin fountain in northern Calhoun County; and north­
we. t of Dirtseller Mountain in northeastern Cherokee County. It is 
intended to include as nearly as po sible limestone that was deposited at 
ciifferent times northwest of the old barrier discussed on pages 114-115, 
and whose geographic, stratigraphic, and paleontologic connections are 
with the interior basin of Tennessee, Ohio, and Kentucky. Also, the name 
cove!'s the whole mas of rock, mainly limestone, in the area specified 
which lies below the Red Mountain formation or below the horizon of 
its bottom where that formation is ab ent, and according to the locality, 
lies above the Copper Ridge dolomite, as at Birmingham or the Chepulte­
pec. dolomite, as west of Attalla, or the Newala limestone, as in the 
northern part of Big Wills Valley and i.n equatcbie Valley. ( See 
correlation chart. 

The main outcrops of the Chickamauga are on the west side of Dirt­
seller Mountain, in Cherokee County; along the northwest slope of Red 
Mountain, through Bessemer and Birmingham; very notably on the knobs 
at the south end of Blount Mountain and along the east side of Blount 
and ChandJer mountain ; along the east side of Big Wills Valley; along 
the west side of Murphrees Valley; along the east side of Sequatchie 
( Browns) ,Valley extending clear across that valley for 15 miles north­
east of Guntersville and 10 miles southwest of that town. There are small 
area. of Chickamauga in the northwestern part of the State, on Elk 
River and Limestone Creek. A red shale with coarse sandstone and a 
little limestone corresponding to part of the Chick-amauga lies along 
Colvin l' fountain in Calhoun County, and Beaver Creek fountain in 
St. Clair County, a far outh as Odenville. Some o{ the localities where 
the Chickamauga is well exposed are southwest of Vance. in Tuscaloosa 
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County: on the west scarp of Red :.\fountain at Birmingham (l'I. ~8, A). 
ancl a -mile north of Gate City; on Foster am! Butler mountains at the 
~outhwest end of mount :.\fountain, where nearly every foot is exposed 
i rom bottom to top; and at the quarry northwest of Chepultepec. On 
Elk River in Limestone County only the upper beds of the Chickamauga 
hmestunc l, mere o·f- Lrni ne and- 1 . 1 . I. 

At the base of the Chickamauga in places lies a conglomerate. which 
1s prohalily a· con oliclation oi accumulations u i 1lcl chert <Travel on the 
i1re.-Chickamauga brnl of Bisming'ham Valley a11cl elsewhere. There is a 
ron:picuous display of this conglomerate ah ut 1 mile we: t of .-\ttalla, 
from which is \\"as named the .-\ttalla cOng'lvmerate member of the Cbicka'-
11 1auga limestone (Pl. ~O, B, pa•1e llJ '.! l. Scattered I atches of this con­
glomcrat nccur in the Copper l<idg dolomite <11·ca northeast of Birming­
ham, and a number of patch : were mapped in the Him1ingham folio .' 
_ \ narrow strip. about 1 mile long. \\"hich is suggestive of a channel 
filling, li es ju: I west of the main highway that run s northeastward from 
East Lake. Bim1ingham, in sct·s. 1. ~. and l I. T. J ;" S .. R. 2 \V. There 
are seyeral small accumulations of fine chert sandstone on the crest of 
Enon or Flint Ridge from Birmingham to \Vooclward. and also on the 
Salem Hills southwest of Bessemer. Knolls of such material including 
also pebbles of quartzite on the Conasauga area just southwest of Bir­
mingham suggest ancient sink-hole accumulations. 

In places the .--\ttalla rnnglnmerate includes large well-rounded pebbles 
nf quartzite.' which must iia Ye been transported into the region from a 
distant sonrce. Such pebbles ncrnr just east of H uffrnan, about 2 miles 
northeast of East Lake. 

-:\ext younger than the .-\ttalla, and in places. as at Sloss No. 1 mine, 
Bessemer. actually OYerlying the .--\.ttalla, are local deposits of ordinary 
greenish clay shale. Besides the occurrence of this member at the Sloss 
mine. where it is 50 to 100 feet thick. there is another at Fourteenth 
Street and Fourteenth Avenue, South, in Birmingham, and an especially 
good dnelopment in the ravine between Foster and mack Oak }fountains 
and at the west base of Foster ~fountain ] 3 miles northeast of Birming­
ham. At the last place the shale includes several thin layers of gray 
argillaceous nodular limestone. This shale carries a large species of 
Li11911/a, some specimens of which are an inch long (PI. 22, figs. 11-12). 

Above the shale. or immediately succeeding the Copper Ridge dolo-­
mite in Birmingham Valley, where both the Attalla conglomerate and the 
shale are absent, there is in places a greater or less thickness of red lime· 
stone or limestone mottled with pink or red. Reel limestone is exposed 
m a mt on the :North Bessemer trolley line near Interurhan Heights 

1 Geol. ~-\t1as, U. S. Dirminghnm Folio Xo. l'i;J, lDlO . 
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Station, and variegated beds have been observed at the foot of McAshan 
Mountain about 13/z miles northwest of McCalla in Jefferson County, in 
places along the South Highlands in Birmingham, and at the west bases 
of Foster and Butler mountains where they are especially well displayed. 
A slight pinkish mottling marks some of the boulders at the small outlier 
of basal Chickamauga that lies in a deep valley in the Copper Ridge 
dolomite in Broomtown Valley, 2 miles southwest of Blanche, which is 
described on page 117. 

The Attalla conglomerate, the overlying shale, and .the still younger 
variegated limestone are regarded as basal features of the transgressive 
deposits upon the old Copper Ridge land. 

Most of the Chickamauga above the basal parts just described is 
composed of medium thick-bedded, blue, fine-grained limestone which, in 
places carries one or two beds of cobbly limestone as much as 20 feet thick 
in the lower 7'5 feet. This part of the formation is of Stones River and 
Black River ages. The general features of its bedding are exhibited in 
Plate 28, E. 

The strip of Chickamauga limestone mapped along Colvin Mountain 
in northern Calhoun County, on Green Creek }fountain between Calhoun 
and Etowah counties. and on Bea\'er Creek :.\fountain, in St. Clair County, 
as far south as clenville is a red shale facies of deposits of Black Ri ver 
a"e corresponding to the Mocca:in limestone <Uld the typical Bay of 
Tennessee and to 1 000 feet of reel shale at H.ocky Face in the Ringgold 
quadnmgle, Ga. which was mapped as ~ockwood formation in the Ring­
gold folio. Tctracliurn ccll11/orn111 found in limestone in the ba e of this 
red shale at Rock Spring, Gap on Colvin ?\fountain. and the same species 
found in limestone at the top in \Vatkins Cut in Heaver Creek }.fountain. 
1 mile east of Odenville ( Xo. 2 of . ection on p. 1.31) proves its early 
Black River 'Lowville) age. On >hatchie Creek half a mile south of 
Reads, Calhoun County, the reel shale overlies the Little Oak limestone of 
rhe Ragland-Janey }[ountain belt and affords a very welcome confirmation 
of the Chazy age of the Little Oak. This red shale is well e:-.-posed in 
·watkins 'ut, 1 mile east of Ocien\"i!Je. in ),kCrory and Cox gaps of 
Deaver Creek Mountain southeast of . sbville .. in the gap in Colvi n Moun­
tain east of Cobb, l ;h miles southeast of Rock Springs, in l{ock Spring 
Gap in Colvin }.fountain :J miles northeast of Rock Spring~. ancl in the 
road cut just southeast of Ohatchie Creek at Reads. Calhoun County. 

At the top of the Chickamauga. directly ah ve the quarry .shown in 
l'late ~R. B, and el. ewhere along Reel }.fountain. lies a variable thickness 
of thin-bedded argillaceous lime:tone with thin shaly partings. as shown 
in Plate ~8, ~-\. This limestone is of Trenton age. Thiu-heclcled hut 
purer, rather coarsely crystalline gray limestone, also of Trenton age, 
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forms the topmost 50 feet of the Chickamauga on Foster and Butler moun­
tains, at the south end of Blount Mountain. 

Along the east side of Big Wills Valley and in Sequatchie Valley the 
upper beds of the Chickamauga as here mapped, supposed to be about 
lUO feet thick, are in part thin-bedded largely argillaceous limestone, as 
shown in Plate 2!), A, and in part shale. On long weathering mucb of 
this limestone loses its lime and becomes shale, some of which is red or 
green, for which reason they and corresponding beds in Tennessee were 
commonly referred to the overlying Rockwood formation, whic.h includes 
also the equivalent of the Red Mountain formation of Alabama. There is 
also in this part at least one bed of cross-bedded coarse-grained ferrugin­
ous sandstone resembling a Red Mountain ore bed as shown in Plate 
29, B. Sufficient investigation has not been made to determine the top 
and bottom limits of these beds, which correspond to the Sequatchie 
formation, of Richmond age, in Tennessee and Virginia. The Richmond 
is the uppermost division of the Upper Ordovician or Cincinnatian series. 

In the Elk River area the lowest beds exposed are rather thick layers 
of partly crystalline gray or bluish limesone of Trenton age and of unde­
termined thickness. Above these beds lie thin-bedded, cobbly, highly fos­
siliferous limestone with clayey partings, of Lorraine age and also of 
undetermined thickness but probably not more than 50 or 75 feet thick. 
At the very top in the Elk Valley area lies in places a thin reddish coarsely 
crystalline limestone of Fernvale (Richmond) age, which is known, how­
ever, only from boulders that lie at the foot of a slope underlain by older 
beds. This layer probably immediately underlies the Chattanooga shale 
where both are present. 

The thickness of the Chickamauga differs from place to place. At 
the south encl of Blount Mountain, in Foster and Butler mountains, the 
bases of which nearly coincide with the bottom and the summits with the 
top of the Chickamauga which there is nearly horizontal, the thickness 
is approximately the height of the mountains or about TJOO feet. At 
Birmingham and along on the west slope of Red Mountain generally 
the thickness is apparently about 2.10 feet. It appears not to exceed, if 
it reaches , 200 feet along the east side of Blount Mountain for a distance 
of 1.5 milet> between Springville and Steeles Station. No determinations 
of its thickness have been made by the writer in Big vVills and Sequatchie 
Yalleys, although it must be several hundred feet. On Elk River probably 
:!llO feet crops out and an unknown thickness of beds below doe!i not all 
crop out even on the summit of the Nashville dome, in middle Tennessee 
toward which all the strata of northern Alabama and southern middle 
Tennessee rise. 
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THIN-BEDDED LD'1ESTONE; OF EARLY TRENTON AGE 

A. Qycrhanging thick bed :i.t top of limesto ne on ri ght is the basal becl of th e Red l\{ountain 
formation. ~·{ountain Tcrr:i.ce road, top of Red l\1ou ntain , Birmingham. Looking sou theast 

n. C.hi-ckamanga limes to ne. ju.!'t lldow the li'me~ tt'H'le Shflwn in . \ . Looking ~a!;t . 'l'h c ))3rt 
;ihovc the rnrLia g at the le,-cl of tb e man•• head is of L owville rtgc: ] ;)·20 feet below the 
puning, fo. sil < occur that Ul rich refer• to t.hc Lrhonon li.m.,st<>nc of tbc Stones Riw-r 
group of Middle Tcnnc,;scc. The parti ng is helieved to ~c the Joe.us of an unconform ity 
in which <lr"C nb~c 11 t the . \th ens ~ha le ilncl Little Oa.k Hm c..,-ionc of Caha.ba Va11ey , as 
well a< the lto lston nrn rlllc .. \tlie1fs . ha le, Tellico snntl~ttmc nnd the typical Se\'i er s h<lle, 
ai,;gn.~·~adn~ li,oon to Ji: .O UO (C'C't i11 th ick 11 e~~ in Tt-J llH!~"il' •. 
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THIN-BEDDED LIMESTONE OF SEQUATCHIE (RICHMOND) AGE 

A. Just below bed shown in B, which appears at the right. Road through Red Mountain, 
1 mile west of Collinsville, DeKalb Co. Looking east 

n. Cro!\....; ·hcc1dt!d, coari!4c-.grained , f~r-rugioous sandsto ne within the fonnatjon nf ScQU3tchic 
(Richmond) age in the gnp l mile west pf CoUiu.w illc, :\la., loo khiit northwes t . Lime· 
s tone c;.uryrng Rhy1u·hotrc11w rnpa.r, a chaTnCteri!rtic fo s:SJl of the .Richmond group, lies 
just abo-vc this ~ anclstone, w h.iclt in the field was miHa.kenly but nnturally regarded :t'i 
tile hns.11 lied M the Reel :.\louatain formation 
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It has been intimated already that the Chickamauga limestone is made 
up of several elements of the general geologic column of Ordovician time, 
separated by unconformities that are due to the absence of several thick 
units of the Ordovician column elsewhere developed. 

The facts regarding the Chickamauga in Alabama as well as else­
where in the Appalachian Valley have been worked out by Ulrich in the 
course of many years of study of the fossils and their stratigraphic 
relations. By this means he has been able to determine that about the 
lower 300 feet of the Chickamauga, as developed, for example, on Foster 
:Mountain, 18 miles northeast of Birmingham, corresponds to the Stones 
River group of Safford on the Nashville dome in Middle Tennessee, 
excluding, however, the Carters limestone at the top, whose fossils are 
now determined to be of early Black River (Lowville) age. Among the 
identical species in the Stones River group and the lower Chickamauga 
rocks a few are cited below : 

Tetradium syringoporoides. 
Nicholsonella pulchra. 
Pachydictya cf. P. robusta. 
Rhinidictya aff. R. nicholsoni? 
Rhinidictya aff. R. trentonensis. 
Other Bryozoa probably identical with 

Pierce limestone species. 
Pianodema (Dalmanella) subequata. 
Plectambonites subcarinatus. 
Rafinesquina near R. deltoidea. 
Rafinesquina near R. minnesotensis. 
Rafine.squina near R. incrassata. 

Strophomena near S. planoconvexa. 
Strophomena near S. trentonensis. 
Rhynchotrema minnesotensis. 
Rhynchotrema plena. 
Lophospira perangulata. 
Helicotoma tennesseensis. 
Salterella billingsi. 
Isochilina cf. I. ottawa. 
Leperditia fabulites-pinguis . 
Krausella cf. K. inequalis. 
Homotelus cf. H. obtusum. 
Pterygometopus cf. P. intermedius. 

Not only do these fossils prove that the lower part of the Chicka­
mauga is equivalent to the Stones River group, but Ulrich has been able 
to recognize the formations of that group in this part of the Chickamauga, 
in ascending order, the J\fodreesboro, Pierce, Ridley, and Lebanon lime­
stones, but for the purpose of this description further details are unneces­
sary. The principal guide fossils, illustrated on Plates 30 and 31, are 
there referred to their respective horizons. Studies have not yet been 
thorough enough to determine the exact limits of faunas or zones in the 
rocks of Stones River age in Alabama. 



124 GEOLOGICA.L SURVEY OF AL\BA!\L\ 

PLATE 30 

F1r.s. 1-2. lsochili1111 oftau:arnsis, X2. Fig. 1, right; fig. 2, left rnh·e. Chicka­
mauga limestone, Ridley or basal Lebanon horiznn. Cedar .\I ountain, 
2 miles southwest of Argo, Jefferson County. 

Fie:. 3. Lcj>rrditia fab11/itrs . X 1. Chickamauga li111e~tone. Ridley or hasal 
Lebanon horizon, Cedar l\lountain. 

F1c;s. 4-7. Lej>erditia fab11/itcs-pi11y11is. Figs. 4 and 7, X 1: figs. 5 and 6, X2. 

Fie. 8. 

Fie. 9. 

Fie. 10. 

Fie.. 11. 

Fir.. 12. 

Fir.. 13. 

Fie.. 14. 

Chickamauga limestone, Ridley or hasa·l Ld1a11011 horizon, Cedar .\loun­
tain. 

Sc/1111idtrlla crassi111ar11i1111ta, X4. Chickamauga lim~stone, Lchanun 
horiwn, Cedar :Mountain. 

1:111·3•c/1ili11a s11bradiata, X4. Chickamauga limestone. Lcha11011 horizon, 
Cedar Mountain. 

Lopl1osj>ira bici11cla, X 1. I\iurfrecsuoro limestone, ftlurfreesboro, 
Tenn. After ' lrich. Ea·sal Chickam:mga, Ridley o:- ba~al Lebanon 
horiwn, Cedar Mountain and Gate Ciiy. 

Loj>lwsj>ira pcra11yulata. X 1. :1\Iurfrccshoro limestone, l\Inrfrecshoro, 
Tenn. After Ulrich. Basal Chickamauga limestone, Ridley or basa•l 
Lebanon horizon, Gate City and Cedar I\lountain. 

Helicolo111a tc1111esscr11si.1, X 1. Chickamauga limestone, Ridky nr basal 

Lebanon horizon , Cedar Mountain, 2 miles southwe51 of Argo. 

Ramose hryozoan. X 1. Basal Chickamauga limestone one-ha! f mile 
IJOrth of Gate City. 

Rlii11idictya tre11fo11c11sis, X 1. Chickamauga limestone Lebanon hori­
zon, Cedar Mountain. 

Fie. 15. Pachydictya ,-ob11st11 ?, X2. Basal Chickamauga limestone. prohably 
Ridley or Pierce ·horizon, one-half mile north of Quarry, Gate City. 

Fre. 16. Dckayella ridleya11a, X 1. Basal Chickamauga limestone, Pierce or 
Ridley hori r.on; Quarry one-half mile north of Gate City. 

F1Gs. 17-19. Massive hryozoan g rowing upon a v;;i lve of Strapl10111c11a. Fig. 17, X 1, 
basal side of the head ; fig. 18, X 1, side view; iig. 19, part of surface 
shown in fig. 18, X4. Basal Chickamauga limestone, qnarry one-half 
mile north of Gate City. 
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FOSSILS OF l,OWER P.\RT OF THE CHICKA:.\IAUGA Lli\IF.STO~E 

(Stone~ Rin.·r horizon) 
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c\lim·e the heels oi Stones H.iYcr age in the Chickamauga lime:;tone 
of Alabama is limestone that corresponds in age to the Black Rh·er gToup, 
which succeeds the Chazy group in Xew York. Some of the distinctive 
fossils uf this group are li1ted below: 

Camarocladia rugosmn. 
Cryptoph ragmt1,; a11tiquatns=l lea tric~a . 

Stroma toccrium rugo,;um. 
Tctradimn ccllulosum. 
. -\nolotichia impolita. 
}lonotrypa magna. 
Escharopora conflucns. 
Phyllodictya Yaria . 
Orthis tricc11aria. 

I 'ianoclcma suhacquata. 
Vanuxemia crassa? 
Priscochiton? sellaeformis. 
Solenospira prisca. 
Schm idtella crassimarginata . 
Eurychilina sulm1diata. 
Bumastus trentonensis. 
Hathyrns spini~er . 
Ptcrygometopus cf. I'. calliccphalus. 

The lie<ls that carry this fauna are undouhteclly of early Black River 
( LowYille) age. The two most reliable guide fossils of the Lowville 
("Birdseye") limestone of New York occur near the base of the rocks 
correlated with this group both on Foster Mountain ancl at Gate City 
quarries. That is. they occur hut little above beds that carry fossils 
belonging to the upper heels of the Stones River group. The forms 
rtferred to are Cryttothra911111s a11tiq11atus Raymond (=Bcatricca _qracilis 
Ulrich) and Tctradium cellulosum, one of the forms making the "eyes" 
that suggested the name "Birclsye" limestone, which in the early clays was 
applied to the Lowville limestone. These two forms, which are illustrated 
in Plate :~2, figures 1-~·, occur in close association all the way clown the 
Appalachian Valley from Canada to Alabama and undoubtedly mark a 
rather narrow zone which lies at about the same horizon throughout. 
Most of the other fossils listed are characteristic of the Lowville or of 
higher beds of the Black River group. 

A very interesting and si <Ynificau t revelation appears through an 
understanding of the facts of stratigraphy set for th above in connection 
with another set of facts that pertain to the stratigraphy of Cahaba Valley 
and eastern Tennessee. The facts regarding the situation in Cahaba 
Valley have already been set forth. As already stated, the Lenoir lime­
stone i correlated with the Ridley limestone of the Stones Rive1· group, 
and the Ridley part of the Chickamauga limestone is separated from 
the L owville part or base o f the Black River group, by beds that cor­
respond to only the Lebanon limestone, which apparently are not very thick 
in A labama. N ow, east of Knoxville T enn. the Lenoir limestone is 
separated from the typical Bays sandstone by several thousand feet of 
rocks, including the R oi ton marble, Athens shale, Tellico sandstone, and 
Sevier shale of the Kno. ·ville folio, which aggregate a maximu m of several 
thousand feet in thickness. Furthermore, at the base of the Bays sand-
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PLATE 31 

R/1_r11clrolrc111a f'/c11:1, X 1. Chickamauga limestone: Re<l shale of 
early Black River (Lowville or :\Ioccasin) age. Rock Spring Gap in 
C' l iu ....)J ru1ma.in, 1 m.il _w · · i ' . nt. • 11 UJ.L.Co nt . ~ 
red shale with thin sandstone layers and these same fossils continues 
southwest along Beaver Creek :\fountain to and south of Watkins 
Cut on the Seaboard Railroad, 1 mile east of Odenville. 

Fie~. 2 and 3. Carabocri1111s, sp .. X 1. Drt;ichecl plates. Chickamauga limestone, 
Hlack Rivn horixon. Fig. 2, :\fountain Terrace, Birmingham; fig. 3, 
quarry about 1 mile northeast oi Gate City which is in the northeast en­
virons of Birmingham. 

Fn:. 4. Jfrtr1111aria prism. X 1. Chickamauga limestone, Black River horizon, 
10 feet below hentonite bed on 20th Street road near crest of Red 
:\fountain, Birmingham. 

F1c.s. 5 arnl 6. Strcf'lelasma prof1t11da, X 1. Chickamauga limestone, Black River 
horiwn, :\fountain Terrace, Birmingham. 

Fie. 7. Priscochitan sellaefor111is, n. sp., X l. Chickamauga limestone, Black 
River horizon, :Mountain Terrace, Birmingham. 

H ebatclla bcllarngosa, X 1. Chickamauga limestone, Ridley (Stones 
River) horizon, Gap of Blackburn Fork through Red :Mountain, 2 miles 
northwest of Swansea or Inland, Blount Co. 

Fie~. 9-15. P/,.,-fcrn1ba11ites s11bcari11at11s, X 1, n. sp. Ulrich :\Ts. Chickamauga 

F1G. 16. 

limestone, Ridley or basal Leba11011 horizon. Cedar :\fountain, 2 miles 
southwest of Argo. Figs. 9-10 and 14-15, Ventrnl valves; fig. 11, in­
tl'rior of ventral valve; fig. 12, interior of dorsal valve; fig. 13, ex­
terior of dorsal valve. 

Dal111a11ella slo11e11sis, X 1. Chickamauga limestone, Ridley or Lebanon 
110rizon, Cedar :Mountain. 

F1c.s. 17-18. I'tcryyo111cto/11Cs, n. sp., X 1. Fig. 17, tail; fig. 18, head. Chickamauga 
limestone, Ridley or basal Lebanon horizon, Cedar :Mountain. 

Fres. 19-20. Rafi11esq11i11a aff. R. deltoid ca, X 1. hickamauga limestone, Ridley or 
basal Lcbam>n horizon. Gap of Blackburn Fork, 2 miles northwest of 
Swansea or Inland. 

F1r.s. 21-22. Cliftouia accidc11ro/i,- , n. sp., X 1. Fig. 21,. nntral, and fi g. 22, dorsal 
view. Basal Chickamauga limestone, probably Ridley horizon. Old 
quarry half a mile northeast of Gate City. 

Fres. 23-24. R11fi11csq11i11a aff. R. 111i1111csote11sis, X 1. Basil! Chickamauga limestone, 
Ridley horizon? Old quarry half a mile nnrtheast of Gate City. 

Fies. 25-27. Strof'ho111e11a i11rnrn1ta, X 1. Ventral, profile, and dorsal views of a 
specimen. Basal Chickamauga limestone, Ridley horizon? Old quarry 
half a mile northeast of Gate City. 
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FOSSILS OF 'l'HE CHICKAMAUGA LIMESTONE 

Lower part (Stem es River horizon), figs. 8-27; an<l middle part (Black River horizon), 
figs. 1-7 
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stone lies a limestone with a Black River fauna that indicates a Lowville 
age. There is other and cogent evidence for identifying the typical Bays 
as in part at least of Lowville age. 

As none of the units mentioned above which intervene between the 
Lenoir and typical Bays in Tennessee are represented between the equiv­
alents of the Lenoir and Lowville in the Chickamauga of Alabama, there 
is a very great stratigraphic hiatus and time gap (unconformity) at the 
base of the Black River part of the Chickamauga. This fact is plainly 
expressed on the general correlation chart (p. 80). The Athens shale and 
Little Oak limestone of Cahaba Valley, nearly 1,000 feet thick, are of 
course left out through this unconformity within the Chickamauga. 

Limestone representing in different localities different units of Tren­
ton age as known in Tennessee and Kentucky succeeds the Black River 
constituent of the Chickamauga, apparently in unbroken and normal 
sequence. 

Immediately above the beds of Black River age at Birmingham comes 
thin-bedded limestone of basal Trenton age as much as 20 feet thick, 
including the bed of volcanic ash (bentonite) in the bottom. These beds 
are shown in Plate 28, A. They are characterized by the large species 
of Plectambonites, P. curdsvillensis, shown in Plate 33, figures 2, 5-6. 
This form takes its name from the fact of its occurrence in a limestone 
of basal Trenton age to which the name Curdsville has been applied in 
Kentucky. Associated species are Dalmanella testudinaria, Dinorthis 
pectinella, H eterorthis clytie, Rafinesquina alternata, Strophomena cf. 
S. fillitexta, Isotelus cf. I. gigas, and E11cri11urus vannulus. On the top of 
Foster Mountain such fossils as were obtained indicate the presence of 
representatives of the Cannon and Catheys limestones, the highest forma­
tions of Trenton age in middle Tennessee. Likewise, on Elk River in 
Limestone County, 10 miles northwest of Athens, the occurrence of 
Rhynchotrema increbescens proves the presence there of a representative 
of the Cannon limestone. Beds at the horizons of the Hermitage and 
Bigby limestones (the phosphatic zones of Tennessee) do not crop out in 
northwestern Alabama; they are certainly absent on Red Mountain in 
Birmingham Valley, and if they are represented in the Chickamauga of 
Sequatchie and Big Wills valleys they have not been recognized. 

Next above the few feet of limestone of basal Trenton age on Red 
Mountain between Birmingham and Bessemer a few slabs of rotten sand­
stone have been found that carry fossils of Eden age-that is to say, 
fossils of an age corresponding to the lower Lorraine of New York. The 
specifically identified fossils of this horizon are Conchicolites corrugatus, 
Aspidopora cf. A . bell1tla, Pholidops cincinna.tiensis, Dalmanella cyclus, 
D. multisecta (see Pl. 34, fig. 19), Rafinesquina ulrichi, Isotelus maximus. 



128 GEOLOGICAL SURVEY OF ALABA!\L\ 

PLATE 32 

F1Gs. 1-3. Tetmdium cellulosum, a coral with four septae and square cross sec­
tion. Fig. 1, X2, part of slab of limestone with several clusters of 
coralites in longitudinal section; figs. 2 and 3, parts of a polished 
section of the same slab cut at right angles to the surface. Shows 
quadrate cross sections, with the four septac, of several clusters of 
Tetradi11111 imbedded in the rock and a fongitudinal section in fig. 2 
sho.wing the introduction of. :t septum in one of the tubes . Ahove the 
3 of fig. 3, is a copy of a cross section, and to the right is a longi­
tudinal section of the cells showing tabulae. Based on Hall's figs. 1 
and la, Pal, N. Y., Vol. 1, Plate 9. Hall's specimens were from the 
Lowville ( "Birdseye") limestone at Watertown, N. Y. Chickamauga 
limestone, early Black River (Lowville) horizon; at old quarry half a 
mile north of Gate City in northeast environs of Birmingham. About 
15 feet above bottom of Black River horizon and the specimens of 
Cr11ptophragm11s shown in figs. 4 and S were obtained from the same 
bed. These arc the main guide fossils of the Lowville horizon from 
Canada to Alabama. 

FrGs. 4-7. Cr1•ptopl1ragm11s a11tiquat11s. Raymond, or Beairicea yraciiis Ulric·!-1. All 
figures X 1. These forms are supposed to be all ied to certain genera 
o f fos ·1 sponges. Figs. 4 and 5, old quarr y half a mile north of Gate 
City, from same bed as specimens of Te tradiztm sh wn in. Hgs. 1-3; 
fig. 6, Lowville limestone, Blair Co., Pa. ; fig. 7, after Raymond, from 
vicinity of Carden, 150 mil s west of Ottawa, Canada. The horizon 
is identified by Raymond as just beneath the Lowville at that lo­
cality. This is one of the main guide fossils of the Lowvi-lle horizon 
from Canada to Alabama. 

FrG. 8. Stro111atoceri11m rugosum, X 1. Chickamauga limestone, Black River 
horizon, 10 feet below bentonitc bed, 20th Street road, Birmingham. 
Very closely resembles in size anc.I configuration Hall's type specimen. 
H all states th ;q t this f ossil is confined to B lack River group i·n cw 
York. 
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FOSSILS OF MIDDLE P.\RT OF THE CHICKA:'IL\UGA LDIESTONE 

(Black River horizon) 
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Calyinene granulosa, and Lepidocoleus jamesi. The species listed are all 
associated in the Eden of the Cincinnati region, so that no other conclusion 
is warranted than that the bed in which they occur in Alabama is of Eden 
age. Since the Utica shale of New York rests upon the top of the typical 
Trenton limestone, whereas the thin representative of the younger Eden 
in Alabama rests upon beds corresponding to the very base of the Trenton, 
there is here another unconformity within the Chickamauga due to the 
absence of any representative of the Utica in Alabama. 

These thin deposits of Eden age must have been laid down in a 
shallow and probably narrow lagoon of the Eden sea, which temporarily 
invaded the reg:on. No other deposits of this age are known in Alabama, 
but in the vicinity of Kingston, Tenn., there is a thick development of 
shale including beds of Eden, Maysville, and Richmond ages, all of which 
were included in the Rockwood formation in the Kingston folio of the 
United States Geological Survey. 

The next younger component of the Chickamauga limestone in Ala­
bama is an unknown thickness, probably not over 50 or 75 feet, of 
irregular and cobbly limestone layers with clay partings that crop out in 
Elk River Valley at and above water level at Elk River Mills, 10 miles 
west of Athens, in Limestone County. Besides a host of ramose and 
massive bryozoa and a great profusion of large heads of Solenopora, 
these beds carry an abundance of a large species of Platystrophia (Pl. 34, 
figs. 7-10), and a good many specimens of H ebertella sinuata (Pl. 34, 
figs. 11, 13-14). The beds correspond to the Leipers limestone of 
middle Tennessee, which has long been known to be of the age of the 
lower part of the Maysville group of the Cincinnati region, a group which 
corresponds to the upper half of the Lorraine group of New York and 
to some younger beds. (See correlation chart, p. 80.) 

As there is no known representative of the Utica shale or of the 
Eden group in Elk River Valley there is an unconformity in that area 
between the beds of Trenton and those of Maysville age. 

The Richmond age of the terminal member of the Chickamauga lime­
stone in the inclusive sense in which the name is here used in text and map 
is shown by the occurrence of Rhy11chotre11ia capax and Dinorthis 
retrorsa above the ferruginous sandstone (Pl. 29, B) 1 mile west of 
Collinsville, DeKalb County, and of Rhombotr3•pa quadrata, Platystrophia 
ponderosa, and Opistoptera fissicosta in the vicinity of Wauhatchie, Ga., 
in the continuation of Big \i\Tills Valley, about 25 miles northeast of the 
Alabama State line. Rhynchotrcnm capax and C31clonema bilix (Pl. 34, 
figs. 12, 15-16) occur in the red limestone (see p. 122) in Elk River 
Valley and prove its Fernvale age. These fossils are diagnostic of the 
lower third of the Richmond group, which overlies the Maysville group in 
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FIG. 1. 

FIG. 2. 
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Camarocladia sp., X 1. Chickamauga limestone, early Black River 
(Lowville) horizon, Gate City. Occurs in close association with 
Tetradium cellulosum and Cryptophmgmus at this locality. 

Slab of limestone from bottom of Woodward shaft, 3 miles east of 
Bessemer, at depth of 1,200 feet, X 1. Associated with the bentonite 
bed (see p. 131 and Plate 35, B.) The large shells on the left are 
Plectambo11ites curdsvillensis. On the right are two specimens of 
Dalmanella testudinaria, ventral valve above, dorsal valve below. Top 
of Chickamauga limestone, basal Trenton horizon. 

FrGs. 3 and 4. Strophme11a i11curvata? X 1. Fig. 3, exterior; fig. 4, interior of 
ventral valve. Top of Chickamauga limestone, basal Trenton horizon, 
Mountain Terrace, Birmingham. 

FIGS. 5-6. Plectambonites curdsvillensis, X 1. Fig. 5, dorsal; fig. 6, ventral valve. 
Chickamauga limestone, basal Trenton horizon, Mountain Terrace, Bir­
mingham. (See Plate 28, A.) 

FIGS. 7-9. Rh)•1tchotn:111a. increbescens, X 1. Dorsal, end, and ventral views. 
Chickamauga limestone, Tr.enton (Cannon) horizon. Elk River, 10 
miles northwest of Athens, Limestone Co. 

FIGS. 10-11. Sinuites cancellatus? X 1. Fig. 10, view of body whorl; fig. 11, side 
view showing small umbilicus. Top of Chickamauga limestone, basal 
Trenton horizon, Mountain Terrace, Birmingham. 

FIGS. 12-14. Liospira progne, X 1. Top, edge, and umbilical views. Has a low spire, 
but the specimen is so posed in fig. 13 that the spire is hidden. Chicka­
mauga limestone, basal Trenton horizon, Mountain Terrace, Birming­
ham. 
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FOSSILS OF THE CHICKAMAUGA LIMESTONE 

Black River horizon, fig. 1; and Trenton horizon, figs. 2-14. 
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southwestern Ohio and southeastern Indiana, and leave no doubt as to 
the correctness of the age assigned to the beds here discussed. In 
Sequatchie Valley of Tennessee, in the Pikeville region, Bledsoe County, 
the Eden and Maysville groups are not represented by deposits and the 
Sequatchie formation, of Richmond age, rests upon the Catheys lime­
stone, the uppermost formation of Trenton age. So far as known, the 
same relation holds in Sequatchie and Big Wills valleys of Alabama, so 
that there is still another unconformity within the Chickamauga. 

It is also of interest that the Richmond group is of the same age as 
the red Queenston shale, which crops out conspicuously opposite Queens­
ton, Canada, at the north end of the Niagara gorge, and the Queenston 
is in turn a northwestward extension of the Juniata formation of central 
Pennsylvania, which also extends from Pennsylvania southwestward well 
across Virginia, where, in the vicinity of Big Stone Gap, it passes into 
the marine beds known as the Sequatchie formation, which extends into 
Alabama. 

It has been shown how the Chickamauga limestone is an aggregate 
of limestone deposits that were laid down in seas which invaded the 
western Appalachian Valley and the interior region at widely separated 
intervals, between which the region was probably low land that was under­
going slight erosion. Owing to the warping of the earth's crust the 
sites of succeeding seas in which the rocks were deposited did not coincide 
with one another, hence the sequence and ages of the formations of this 
generalized stratigraphic unit differ greatly from place to place. Ulti­
mately the several units of which the Chickamauga is composed will be 
accurately delimited and separately mapped and described and then the 
name will pass out of use. 

BENTO NI TE 

Beds of bentonite occur at two horizons in the Chickamauga lime­
stone of Alabama. The oldest bed is in limestone of early Black River 
(Lowville) age and is exposed on the west slope of Red Mountain, 2 
miles northwest of Attalla. A photograph of this exposure is shown in 
Plate 35, A. The other bed is in the base of the limestone of Trenton 
age on Red Mountain, Birmingham, and in the bottom of the Woodward 
shaft in Shades Valley about 3 miles southeast of Bessemer. At both 
these localities it has the large Plectambonites, P. rnrdsvillensis (Pl. 33, 
figs. 2, 5-6) of basal Trenton age, above it, immediately below it, and 
even within it. Plate 35, B, is a photograph of this bed at Birmingham. 

Bentonite has some uses in the arts, but the demand is not great, and 
there are unlimited quantities easily obtainable in the West, so that it is 
not probable that these deposits in Alabama will ever have any commercial 



132 GEOLOGICAL SURVEY OF ALABAMA 

PLATE 34 

FIGS. 1-3. H eterorthis clytie, X 1. Fig. 1, ventral; fig. 2, dorsal valve; fig. 3, in­
terior of dorsal valve. Chickamauga limestone, basal Trenton horizon, 
Mountain Terrace, Birmingham. 

FIGS. 4-6. Ort his tricenaria, X 1. Profile, ventral and dorsal views of a com­
plete specimen. Limestone of Trenton age at Curdsville, Ky. Occurs 
in Aiabama in Chickamauga iimestone, Lebanon (Black River) and 
Trenton horizons. 

FIGS. 7-10. Platystrophia ponderosa, X 1. Figs. 7, 8 and 10, ventral, dorsal and 
profile views of the same specimen; fig. 9, ventral view of another 
specimen. Chickamauga limestone, Maysville (Leipers) horizon, Elk 
River Mills, Limestone Co. 

FIGS. 11-13-14. H ebertella sinuata, X 1. Ventral, dorsal and profile views respect­
ively. Chickamauga limestone, Maysville (Leipers) horizon, Elk River 
Mills, Limestone Co. 

FIG. 12. Cyclonema bilix, X2. Red crystalline limestone at top of Chickamauga, 
Richmond (Fernva!e) horizon. Near· big bend in Elk River, 10 miles 
northwest of Athens, Limestone Co. 

FIGS. 15-18. Rhynchotrema capax, X 1. Figs. 15 and 16, dorsal and ventral views 
of a specimen from red crystalline limestone on Elk River, 10 miles 
northwest of Athens. Associated with Cyclonema bi/ix. Figs. 17 and 
18 from Ohio. C. bi/ix and R. capax are characteristic Richmond fossils. 

FIG. 19. Dalmanella multisecta, X 1. Eden group, Cincinnati, Ohio. Occurs 
locally at base of Red Mountain formation between Birmingham and 
Bessemer. 

FIGS. 20-22. Orth is f labellites, X 1. Fig. 20, exterior of dorsal valve; fig. 21, in­
terior of ventral valve; fig. 22, interior of dorsal valve. Red Moun­
tain formation, lower or Medina (Brassfield) horizon, about 1 mile 
west of Collinsville, DeKalb Co. 
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FOSSILS OF THE CHICKAMAUGA LIMESTONE 

Trenton horizQn, fi gs. l ·G : Eden horizon, fig. HI; Mays•·ille horizon, figs. 7-11 and 13-14; 
and Sequatchie, or Richmond, horizon, figs . 12 a nd 15-18. Also Red Mountain 

formation, Brassfield (Medina) horiton1 figs. 20-2~ 
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yalue. Their main interest lies in the fact that they are derived from a 
Yolcanic ash and thus show that there were active volcanoes in Ordovician 
times near enough to the Appalachian Valley, so that the ash was carried 
by wind and deposited in the Appalachian seas. Deposits of this kind 
ranging from Chazy to Trenton age are now known from Alabama to 
Pennsylvania. Bentonite also occurs in the Little Oak limestone southeast 
of Ragland, as mentioned on p. 114. 

UNCONFOUMITY 

The Red Mountain formation, next in the upward succession in 
Alabama, lies upon rocks of various horizons widely separated in age. 
On Flint Ridge southwest of Birmingham it is practically in contact 
with the Copper Ridge dolomite; on Colvin and Beaver Creek mountains, 
north of the latitude of Odenville, St. Clair County, it lies upon red shale 
of Lowville age, which is described on page 121 ; on Red Mountain 
through Bessemer and northward through Birmingham it lies upon lime­
stone of lower Trenton age with here and there a patch of rock, very thin , 
of Eden age intervening; at the south end of Blount Mountain it succeeds 
beds of upper Trenton age, and in Big Wills and Sequatchie valleys it 
follows the rocks of Richmond age (Sequatchie formation) in nearly 
normal sequence. The lower part of the Red Mountain is of Brassfield 
age. and in Ohio the Brassfield limestone lies next above the Richmond 
group, of which the Sequatchie formation represents a considerable part. 

The Red Mountain, then, was deposited in a sea which spread over 
an old land, the strata of which had first been slightly folded and then 
eroded down to a fairly even surface, so that different formations cropped 
out in different places and after submergence formed the bottom of the 
sea in which the Red Mountain formation was deposited. Hence the 
greatly differing ages of the formations upon which the Red Mountain 
formation lies. 

SILURIAN SYS'l'EM 

RED MOUNTAIN FOUMATION 

The rocks of Silurian age in Alabama are included in the Red Moun­
tain formation, so named by the Alabama Geological Survey, presumably 
from East Red Mountain, which e:>..1:ends through Bessemer and Birming­
ham. Although the elastic type of the formation occurs in the ridges 
designated Red Mountain in Birmingham Valley, there is included in it 
for the purpose of mapping, in the northwestern part of the State, lime­
stones of the same age. The Reel Mountain formation generally crops 
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out near the crest of a prominent ridge of which there are several named 
Red Mountain in different parts of the State. 

The existing southern limit of the Red Mountain formation in the 
State is approximately marked by a line on the map which curves to the 
northwest, is drawn southwestward from the eastern end of Colvin Moun­
tain in the southv.·~t p:i~t c-f T. 12· S., R. 9 E., .and pa.ss~ng a lit:tle n_Qrth 
of Odenville, and it follows thence the eastern and southeastern 
sides of the Cahaba coal field, where the formation is cut off by the 
Helena fault at a great depth. The rocks of all the strips southeast of 
this line that are shown on the old geologic map as Re::<l Mountain arc in 
reality sandstone of Devonian age. The Red Mountain formation 
is present in McCrory Gap, in Beaver Creek Mounta_in, 5 miles south­
southwest of Ashville; it was not noted in the Gap, in the same ridge, 
6 miles southwest of McCrory Gap, and is certainly absent in Watkins 
Cut on the Seaboard Railroad 1 mile east of Odenville. It surely pinches 
out between McCrory Gap and Watkins Cut. The formation is absent 
all along Little Oak Ridge from Odenville to Pelham and southward and 
also from the high knob that contains its horizon 5 miles northeast of 
Centerville, where the Frog Mountain sandstone, of Devonian age, is in 
unconformable contact with' the Athens shale. Northwest of the line 
described, the lower (Brassfield) part of the Red Mountain formation is 
believed to have originally spread over the rest of the State, but for 
reasons stated by Ulrich ' the sea in which the main upper part of the Red 
Mountain was deposited is believed not to have been contemporaneous 
with the sea in which were laid down the deposits of Niagara age in the 
northwestern part of the State. From large areas, as Birmingham, 
Broomt9wn, and Big Wills valleys, and the northern part of Sequatchie 
Valley the Red Mountain has been eroded away. It now underlies the 
Cahaba coal field, Lookout Mountain, Sand Mountain, the eastern part 
of the Warrior coal field, and, except the ore-bearing Clinton part, 
Tennessee Valley. 

The Red Mountain formation has been penetrated by deep borings 
at several points in the Warrior coal field, as at Mulga, where it lies 
about 3 500 feet deep. Beds believed to represent some portion of its 
upper part have been recognized from some peculiar fossils found in 
drillings from oil test wells in northeastern Mississippi, and limestone of 
the same age is exposed in two small areas just south of tbe State line 
in the northwestern part of that State. 

As the Red Mountain formation is composed in part of resistant 
sandstone and as it is closely associated with the overlying Fort Payne 
chert, which is also very resistant, and as both are tilted up at steep 
angles, the formation expresses itself topographically in long straight 

1 Macyland Geological Survey, Silurian, 1023. 
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A. Bed of bentonite in the Chickamauga limestone, Lowville horizon. A slab of limestone with 
Tetradium cel/ulosum was found on the slope above this bed. Road on west face 
of Red Mountain, about ll/z miles north of Attalla, Ala. Looking north 

B. Bed of bentonite about 2 feet thick between the two layers of limestone. Basar-Trenton age. 
Plectambo>1ites curdfi•illensis (Plate 33, figs. 5-6) above and just below the bentonite. 

Twentieth St. road, near top of Red Mountain, Birmingham. Looking southeast. 
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Lower part of Red Mountain formation. Big seam at top on extreme right. Below the sandstone, in lower left corner, is about 34 feet of thin beds, like 
those above the sandstone, extending down to the top of the Chickamauga limestone, ' near the bentonite bed shown in Plate 85A. The thickness shown 
in the photograph, below the Big •earn, and including the Irondale seam, is about 75 feet. This is the Br·assfield (Medina) part of tl1e Re<l Moun­
t~in formation. Twentieth St., at top of Red Mountain, Birmingham, looking northeast. 
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Big <eam of iron ore and red rnndstone above it. The top and bottom of the Big seam are marked by the Jines. 'fhe bottom beds shown in this plate join 
the top beds shown in Plate 36. This is the Clinton horizon of the Red Mountain formation. The Pentmnerns bearing bed (Hickory Nut seam) is 
al)out 30 f~et ahove the top of the rocks shown in the upper left corner. Twentieth St., on top of Red Mountain, Birmingham. Looking west. 
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ridges. The soil on one side of these ridges is commonly stained a deep 
red by iron oxide derived through decay from iron ore or red sandstone, 
which has suggested the appropriate name Red Mountain for a number 
of them. Thus there is the typical East Red Mountain at Birmingham, 
West Red Mountain along the west side of Birmingham Valley, Red 
Mountain along the west side of Murphrees Valley, and Red Mountain 
that extends as a long straight ridge along the southeast side of Big 
Wills Valley from Attalla northeastward to the State line. 

Equally conspicuous ridges extend along both sides of Sequatchie 
(Browns) V .alley, and the westernmost one is terminated by a fault in 
the vicinity of Scottsboro. There is a wide area of Red Mountain toward 
the south end of the valley, where the strata extend over the low arch of 
the southward-pitching Sequatchie anticline. The formation also makes 
Dirtseller Ridge, in eastern Cherokee County ; a narrow ridge along the 
southeast side of Lookout Mountain known as Shinbone Ridge; and in­
terrupted ridges along the faulted west side of Big Wills Valley. 

One of the best and most convenient exposures of the Red Mountain 
formation is at the Twentieth Street crossing of Red Mountain, Birming­
ham. Here nearly the full thickness, including the Big seam of ore, is 
exposed in the highway cut as shown in Plates 36, 37, and 40. 

The upper 50 to 75 feet of the formation, above the beds shown 
in Plate 37, is only partly exposed in the Twentieth Street section. How­
ever, it is only necessary to explore along the crest of Red Mountain 
in the vicinity of Birmingham to fill up any gaps not exposed there. 
Another excellent exposure, which shows a partly different facies of 
the formation, is seen in the railroad cut on the siding to the old Dale 
limestone quarry west of Village Springs at the entrance to Murphrees 
Valley. The formation in Red Mountain on the southeast side of Big 
\Vills Valley is also nearly all exposed in the new highway cut just west 
of Collinsville. 

On the west side of Sequatchie Valley there is a fairly complete 
exposure in a gap through the ridge composed of the Red Mountain 
formation and Fort Payne chert about 3 miles northeast of Columbus City 
on the road to Pine Island Landing. A thickness of 180 feet-nearly the 
full thickness of the formation in that belt-is exposed here. The lime­
stone facies in the northwestern part of the State is exposed on Butler 
Creek half a mile south of Pruiton and on Flint River on the pike road 
4: miles west-northwest of New Market, in the southeast corner of sec. 27, 
T. 1 S., R. 1 E. 

Except in the northwest corner of the State the Red Mountain 
formation is almost wholly elastic-that is, it is made up of fragmentaI 
material-sand, pebbles, and day-which was washed into the sea from 
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the land. In the northwestern part of the State the equivalent beds are 
all limestone. 

The· proportion of sandstone and shale differs in different localities. 
At Birmingham the lower 100 feet is predominantly shaly and there is a 
20-foot bed of thick-layered sandstone 34 feet above the bottom. (See 
Pl. 36.) Above this shaly part lies tlie lrondale ore oed, whi.Ch is separ­
ated from the Big seam of iron ore by a few feet of shale and of sandstone 
layers that carry large and small waterworn pebbles. Next above lies the 
Big seam, about 17 feet thick, above which there is about 38 feet of red 
sandstone that carries small quartz pebbles, the lower 14 feet of which 
has yellow shale about equal in amount to sandstone. About 30 feet 
still higher is the Pentamcrus-bearing bed (Hickory Nut seam), a ferru­
ginous sandstone full of casts of the interiors of the big brachiopod 
Pentamerus oblongus (Pl. 43, figs. 1-7). There is still about 70 feet 
more of sandstone, largely reddish, and shale to the top of the Red Moun­
tain formation, making a total thickness in this part of Red Mountain of 
about 260 feet. 

On West Red Mountain there is a larger proportion of sandstone, 
including green and gray sandstone, both thick and thin bedded. An 
excellent example of the fine-grained, thin-bedded green sandstone is 
exposed in the railroad cut on the siding to the old Dale quarry, a mile 
or so west of Village Springs, in Murphrees Valley. 

In the Red Mountain ridge alOng the southeast side of Big Wills 
Valley the lower half of the formation is shaly and carries ferruginous 
beds and the upper part consists of shale and beds of fine-grained, even, 
and rather thick-layered greenish or gray sandstone. One bed is about 
100 and another about 50 feet thick (Pl. 38, A). 

In its eastern outcrops along Beaver Creek and Colvin mountains, in 
St. Clair and Calhoun counties, the basal part of the formation is com­
posed of a thick-bedded hard gray sandstone about 50 feet thick and the 
upper part is composed of shale with ferruginous brown sandstone beds. 
In the small areas in the northwestern part of the State the formation is 
represented by limestone. Even at Mulga, 12 miles west of Birmingham, 
the formation appears to consist largely of limestone in the fresh condition 
in which it was brought up in a drill core from the depth of 3,500 to 
4,000 feet. The formation undoubtedly undergoes a change to limestone 
westward under the cover of younger formations. 

The thickness of the Red Mountain formation on Red Mountain 
between Bessemer and Birmingham seems to range from 180 to 270 feet. 
Westward it is thicker, being about 500 feet near Mt. Pinson, 360 feet 
near Village Springs, and 600 to 700 feet at Collinsville and Fort Payne. 
On the west side of Sequatchie Valley north of Guntersville it is 200 feet 
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A. Sandstone, about 100 feet thick, in Red Mountain formation, upper, or Clinton part. 
Road about half a mile west of Collinsville, DeKalb Co. Looking west 

B. View showing relations of Big seam and Irondale seam. Ruffner No. 1 mine, about 1 
mile north of Irondale, Ala. Upper opening on Big, lower on Irondale seam, Shale 
between 27 feet thick Looking north. 
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A. West face of Red Mountain. Outcrop of the Big seam, marked by the nearly continuous trench made in the early days of open pit mining. The ore bed 
dips southeast away from the observe~. Looking southeast from a point east of Grasselli, Ala. 

13. Tipple and mouth of Alice mine, east of Grasselli. Looking northwest across Jones Valley to the plateau of the Warrior coal field. 
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thick. In the Mulga drill hole the thickness is doubtful because its bottom 
is not certainly determined, but it may be as much as 500 feet. The 
partial equivalent of the formation in Lauderdale and Madison counties in 
the northwestern part of the State consists of limestone which probably 
does not exceed 25 feet in thickness. 

The most interesting and valuable feature of the Red Mountain 
formation is its iron ore, which is the chief cornerstone of Alabama's 
industrial structure. Although ore of good quality and of workable 
thickness occurs elsewhere, as at Attalla and on Red Mountain along 
the west side of Murphrees Valley, the main deposit, the Big seam, lies 
under Shades Valley and the part of the Cababa coal field southeast of 
that part of Red Mountain which extends from a point a mile or two 
southwest of Bessemer to Morrow Gap about 8 miles northeast of Bir­
mingham. The outcrop of the Big seam on the northwest escarpment 
of Red Mountain is shown in Plate 39, A, and its appearance in a freshly 
c'ut surface interbedded with its inclosing rocks is shown in Plate 40. 

As shown on page 136 the Big seam lies about in the middle of the 
Red Mountain formation near Birminghai~1. The thickest and best 
grade of ore underlies the territory between lines drawn in a general 
southeastward direction from Bessemer and Birmingham to the east side 
of the Cahaba coal field. Between Birmingham and Bessemer the Big 
seam is 16 to 18 feet thick, the upper 'l' to 10 feet being the mining bench. 
One of the mines on this strip is shown in Plate 39, B. 

Below the Big seam is the Irondale seam, which is of minable thick­
ness and grade only in the area immediately northwest of Irondale, where 
it is 27 feet below the Big seam and± to 5,0 feet thick. (See Pl. 38, B.) 
It extends as a workable bed for an unknown distance beneath Shades 
Valley to the southeast of its workable outcrop on Red Mountain in the 
vicinity of Irondale. Southward from Irondale the Irondale seam ap­
proaches the Big seam and east of Birmingham the t\.vo are separated by 
about 3 feet of shale and sandstone with conglomerate layers, as shown 
in Plate 41. The pebbles of the conglomerate are of the same kind of 
limestone as the "jack rock" at the top of the Irondale seam at the Ruffner 
mine about 1 mile north of Irondale and have the same kind and abund­
ance of fossils. (See Pl. 44, fig. 6.) They are waterworn, discoid, and 
reach a diameter of 4 inches. 

After the deposition of the Irondale seam the country south of Iron­
dale,. where the Irondale seam is very close to the Big seam and where 
the conglomerate is present, was uplifted and eroded before the deposition 
of the Big seam, as shown by the formation of the pebbles in the small 
thickness of rock present between the two seams at Helen Bess mine and 
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southward, whereas at Ruffner that thickness is 27 feet. The difference 
is due to the erosion of the uplifted area. 

The Ida seam, 2 to 6 feet thick, is locally developed 20 to -!O feet 
above the Big seam in Red Mountain in the Birmingham-Bessemer district. 
It can hardJy be con~idered a workable bed under present conditions. At a 
variable distance above the Ida seam, on an average possibly ~u teer, iie~ 
a persistent ferruginous sandy bed called the Hickory );'ut seam, because 
it is crowded with the casts of the interiors of a large fossil brachiopod 
known as Pantamerns oblongu.s. These casts bear a remote resemblance 
to the partly opened hull of a hickory nut. (See Pl. 4:3, fig. 7.) This 
bed is really not an ore bed at all. An ore bed 1G inches to 3 y.? feet 
thick extends along Red Mountain west of Murphrees Valley from the 
vicinity of Village Springs to Chepultepec. It was once mined at Comp­
ton. where it yields a good grade of ore. 

The only place outside of the Birmingham-Bessemer strip where 
Red Mountain ores are now b~ing mined is at Attalla. where the ore is 
2 y.? to 3 y.? feet thick and at Crudup, where the thickness is ') ,% lo 5 feet. 
This bed is known to persist along the Red Mountain on the southeast of 
Big Wills Valley to the State line, where it ranges in thjd:ness from 1;4 to 
4y.? feet. There is ore generally elsewhere in the formation_. but, so far as 
known, outside of the areas particularly mentioned above it is not of 
sufficient thickness and quality to be minable under present conditions. 

The Red Mountain ores are known as red fossil ore, because originally 
the iron accumulated in extensive beds of fragments of fossils, principally 
the hard parts of crinoids, bryozoans, and brachiopods. The iron, from 
solution in some form, was precipitated upon and within these beds of 
fossil fragments and thus the ore beds are simply a particular kind oi 
sedimentary layers inclosed in ordinary sediment shales and and ­
stones, composing the bulk of the Red Mountain formation. As the fossil 
fragments were composed of calcium carbonate, which is the mineral that 
forms limestone, the iron ore beds at depth, where they are unweathered 
and where there has been no condition that permitted leaching of the lime 
content, carry a considerable percentage of lime, so that the ore is self­
fluxing. Another type of ore is oolite ore, in which the iron oxide occurs 
in the form of small lenticular pellets. The precipitation of the iron that 
forms this ore started around some minute particle like a small grain of 
sand or fragment of fossil and built up a lenticular body. The two kinds 
of ore are more or less mixed or one or the other may predominate in a 
particular layer of ore. 

As the ore beds are inclosed in the stratified series of rocks of the 
region and occupy a regular position in the sequence, they have been 
folded into arches and troughs-anticlines and synclines-just as has the 
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A. Big seam above, Irondale seam below, with about S feet of shale and sandstone between. 
Helen Bess mine, northeast environs of Birmingham 

B. Slab of sandstone with large discoid pebbles of limestone from parting between Big 
and Irondale seams shown in A 

8 
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general body of strata. of which they form a part. Where the arches 
have been eroded away the inclined ore beds crop out along the flanks of 
the arches, just as the Big seam does along the crest of Red Mountain, 
and the dip carries them downward beneath the pile of rocks preserved 
from erosion in the troughs (synclines). Thus the Big seam extends 
eastward beneath Shades Valley and the Cahaba coal field, lying at a 
depth of 2,000 feet at the foot of Shades Mountain and probably at 5,000 
feet in the deeper parts of the Cahaba trough. 

At Mulga, 12 miles west of Birmingham, the Red Mountain formation 
was reached by drilling at the depth of 3,500 feet. Along Sand Moun­
tain, 2 miles west of Birmingham, the formation crops out 600 feet above 
sea level; at Mulga its top is about 3,000 feet below sea level, which 
makes a total descent of 3,600 feet in 10 miles. 

As determined by Ulrich, through the study of its fossils, the Red 
Mountain formation is correlated with two divisions of the general 
Silurian stratigraphic succession. The lower part, which differs in thick­
ness from place to place, is of late Medina (Albion age, and the upper 
part is of early Niagara (Clinton) age. The Medina part extends to the 
top of the Irondale seam. Plate 36 shows its development at Birming­
ham. It is probable that the Red Mountain formation in Sequatchie 
Valley includes only the Medina part, as that part only is known to occur 
farther north in ;;equatchie Valley, in Tennessee. The Medina part of 
the Red Mountain is about 100 feet thick at Birmingham, 25Q feet thick 
along the east side o f Big Wills Valley, 200 feet in Sequatchie Valley, 
and about 15 feet thick in the northern part of Lauderdale County, in 
Shoal Creek Valley near Pruiton. In Grea y Cove, abou t 10 miles west 
of Ashville, there appears to be a thickness of over 00 feet and every 
fossiliferous layer observed up to layers within the upper third carry the 
Brassfield fauna so that the whole thickness there is of Medina age. 

The Medina part o f the Red Mountain formation corresponds to the 
Brassfield lime tone of Ohio and Kentucky and perhaps in part or in 
whole to the Clinch sand stone of Tennessee and Virginia and to the Tus­
carora quartzite of P ennsyh,ania, and these fo rmations occupy the posi­
tion and doubtless correspond in part or whole to the upper part of the 
old Medi na sand stone of New Y ork, now known as Albion sandstone, 
which is well clisplayed in Niagara Gorge opposite Queenston, Canada, and 
at many places between Niagara River and Medina, N. Y. The white 
sandstone at the base of the Reel Mountain in Beaver Creek Mountains 
east of Ashville and in Colvin Mountain is also regarded as of Medina 
age. 

Some of the fos il s that correlate the lower part of the Red Mountain 
with the Brassfic:ld and Albion are H elopora fra.r;ilis, Plie11op om ensifor-



140 GEOLOGICAL SURVEY OF ALABAMA 

PLATE 42 

FIG. 1. Slab with many specimens of Helopora fragilis, X4. Irondale seam, 

same as the smaller cylindrical Bryozoa of figs. 2 and 3. 

FIGS. 2-3. Slab with abundant Heloporo, fragilis and several specimens of Phaeno­
pora ensiformis. Fig. 2, X 1; fig. 3, X4. Cataract formation, forks 
of Credit River, province of Ontario, Canada. 

FIGs. 4-5. Phaen opo•ra c11sifor111is. Fig. 4, X 1; fig. 5, X4. Drawing in upper 
left comer of fig. 5, XB; fig. 4, the lower end of a frond or zoraium 
of another specimen showing its sword-like form. Irondale seam, 
Ruffner mine, 1 mile northeast of Irondale. 

Fies. 6-9. Stem plates of an unknown species of crinoid, X 1. Figs. 6 and 8, base 
of Red Mountain formation, top of Hayes Mountain, 20 miles south­
east of Village Spring, Blount Co.; fig. 7, vicinity of Ishkooda mine, 
Red Mountain, between Birmmgham and Bessemer; fig. 9, Brassfield 
limestone, Adams Co., Ohio. The forms are all highly characteristic 
of the Brassfield limestone or its equivalents and are of the age of the 
Albion ("White Medina" ) sa11dstone of western New York. Accord­
ing to Ulrich, this type of crinoidal stem plate is unknown at any other 
geologic horfaon than the Brassfield and so arc absolutely diagnostic 
of it. 
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FOSSILS OF THE RED MOUNTAIN FORMATION, BRASSFIELD HORIZOX, (~!EDINA) 
AND OF THE CATARACT FORMATION ONTARIO, CANADA. 
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111is, Orthis f/ab ellitcs one of the Brassfield va1-ietie Stricldandinia 
trip lc.~ia 11a, and certain very peculiar crinoid stem plates or buttons, some 
of which are scalloped on the margins. These peculiar stem plates are, 
ace rding to Ulrich, known elsewhere only in the Brassfield limestone or 
c 111ivalent trata. The fossils named arc shown on Plate 3-± figures 0-~ · , 
and Plate ,J,->. There are ma.nr other Brassfield fossils, among which is 
a bryozoan, RhiJJopora 11errucosa, from wlcich the Brassfield assemblage 
is also known as the Rh£nopora 1•t•1-ru,cosa fa una. The Irondale seam is 
at the top of the Medina part of the Red Mountain. It is correlated 
with the seam that is mined at Chamberlain and Rockwood, Tenn. and 
that was once mined at Inman Tenn. in Sequatchie Valley northeast of 
Bridgeport. It is of interest to note that a bed of fossil ore occurs in 
the Brassfield limestone near Owino-. ville. Ky., which is not very distant 
from the type localit; of the Brassfield. 

The Clinton a o-e of the upper part of the Red Mountain formation is 
very definitely established by the presence of P entaincrus oblong us, one 
of the most characteristic Clinton fossils. nother form equally char­
acteristic and very abundant in the Clinton throughout the Appalachian 
belt to ew York is A11oplothccn hemispherica. In the very top of the 
Clinton occurs Dolmanitcs li11111/ur11s, a characteristic fossil of the Roches­
ter shale, which is well exposed in Niagara Gorge and at other places 
eastward to Ro hester. The Rochester shale corresponds to the upper 
part of the typical Clinton at Clinton N. Y. common form in these 
upper beds in Alabama is the peculiar coral P.roctaria alabamense (Pl. 4 , 
figs. 1-2 . .'\II the £o sil s just mentioned are shown on Plates 43 l;lnd 44. 

UNCON"FORMITY 

Except in the extreme northwest corner of the State, where lime­
stone of Helderherg age ( basal Devonian) ucceeds limestone of late 
Silurian (possibly Sali na) age with little or no break in deposition, there 
is a o-reat unconformity between any deposits of Devonian age and the 
formation~ upon which they rest. On Red Mountain at Birmingham the 
a sumed Devonian sa.ndstone rest upon the upper or Clinton part of the 
Red Mountain formation. the youngest Silurian (Lockport dolomite and 
the salt-bearjng Salina formation) and the Helder berg limestone ( basal 
Devonian ) of the complete geologic section being unrepresented. On 
Little Oak Ridge, on the east side of Cahaba Valley. the Devonian sand­
stone lies upon the Little Oak limestone, and in the vicinity of Calera the 
Devonian lies upon the Athens shale, as shown in P late 25, B, the basal 
Devonian Helderberg limestone. the entire Silurian system, and the Upper 
Ordm·ician down to the Athens shale (of Chazy aae) being absent. In 
other words. the time that elapsed between the deposition o{ the Athens 
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PLATE 43 

Fies. 1-7. Pnntnmcrus o/Jlo11g11s, X 1. Figs. 1-2, exterior of ventral valves; fig. 
3, opposite side of fig. 2, showing binge Line, area, and spondyilium, 
the triangular, centraUy depressed plate just below beak ; fig. 4, side 
view of fig. 1. Red Mountain formation, Big Spring, 2Y, miles ~outh 
of Woodstock, Tuscaloosa Co. From old iron ore prospect These 
specimens preserve the posterior part of the original shell, which has 
been partly destroyed in front. Fig. 2 shows the median septum of 
the ventral valve, which grew ou.twai:d from the interior surface into 
Lit e l.d\';~)' u~ ~~"-- O!~"-!!, '!'!~~ ,:'.!_=.:-!: :;:=:: ::: :~:.!: ~;~~ ,...; t.\.i,:a C<1:1!"t11rn ::lf'P 

made by the ferruginous rock fihling the cavity. Upon removal of the 
shell and septum by solution the insoluble internal cast would remain 
with a long, narrow wedge-shaped slit like most of the casts on the 
slab shown in fig. 7. The smaller (dorsal) valve has two septa which 
are indicated in the casts by two parallel slits as in the specimen in the 
lower left corner of fig. 7. Figs, 5-6, dorsal and side views of a com­
plete specimen, preserving both valves, from rocks of Clinton age in 
Iowa. Fig. 7, part of a piece of rock from the "Hickory Nut seam" at 
lshkooda mine, showing the internal casts of Pcntamer11s. Innumerable 
numbers of dead shells accumulated in places 011 ilic sea bottom, their 
cavities were filled with ferruginous mud, which solidified into rock, 
and after the solution of the shells preserved the shapes of the in­
teriors. This particular variety of Pe11la111u11s obl<nzgus is a strictly 
Clinton fossil. Other varieties occur as high as the top of the Niagara 
group. P1mtainer11s occurs in Afabama and northwest Georgia, but not 
in Virginia and Pennsylvania. It also occurs in western New York, but 
not in the Clinton of the type locality of eastern New York. It must 
have found a channel of communication between New York and Ala­
bama along the line of the Appalachian plateau. 

Fie. 8. A 11oplotheca hemisplicrica, X 1. Red Mountain fonnation, Clinton 
horizon, Colvin Mountain, l~ miles west of Cold Spring Gap, CalboW1 
or Cherokee Co. This is a common Clinton fossil in the Appalachian 
Valley, north of Alabama. ft bas not been found, however, in the 
Birmingham region. This is one of the few fosshls occurring in 
abundance in the Clinton horizon of the Appalachian Valley, north 
of Alabama to Pennsylvania, that also found its way into Alabama. 
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and that of the sandstone lying upon it was sufficient for the deposition 
of probably 10,000 feet of rocks in eastern Tennessee and central Penn­
sylvania. In northeastern Calhoun County the Devonian sandstone is in 
contact with the N ewala limestone, of Beekmantown age, which makes a 
considerably greater gap below the sandstone. 

DEVONIAN SYSTEM 

The Devonian system is not well represented in Alabama. There is a 
very small area of limestone of Helderberg age in the extreme northwest 
corner of the State; also the Jemison chert (of Lower Devonian, probably 
Oriskany, age) and the Yellow Leaf quartz schist in the vicinity of 
Jemison, Chilton County; and sandstones of Oriskany, Onondaga, and 
probably Marcellus and Hamilton ages (all of which have been included 
in the Frog Mountain sandstone), which are of general but irregular 
occurrence in a broad belt extending from the margin of the Coastal 
Plain between Tuscaloosa and Talladega counties northwestward to the 
State line in Cherokee County. 

LIMESTONE OF HELDERBERG AGE 

Limestone of Helderberg age crops out over a few square miles in 
the northwest corner of Lauderdale County. It enters Alabama from 
Tennessee, where it crops out extensively along Tennessee River. It was 
not seen by the writer within the State but is exposed just north of the 
State line, 011 a bluff about hal f a mile east of Tennessee River and per­
haps 40 or 50 feet above river level. It occurs also on the opposite side 
of the river in Missi ·sippi . bove the limestone lies sandstone, which is 
probably in place and which must be the Hardin sandstone, the basal 
member of the Chattanooga shale, so that only the limestone of Helderberg 
age can be present. 

The limestone is dull gray, of somewhat earthy-appearing texture, 
and where weathered it is thin layered, irregularly laminated, and shelly. 
Fifteen feet of the limestone is exposed and the full thickness that crops 
out down to river level is about 50 feet. The southward dip would carry 
this limestone below river level a few miles south of the State line. 

The limestone at this place carries Rhipidomclla oblata, S pirif er 
cyclof'tcrus (abundant), Platystorira sp., Dalmanites pleu1·optyx , and 
another species of Dalmanitcs that has a slender tail spine about half an 
inch long (Pl. 45, figs. 1-4, 8-9). The brachiopods and D. pleuroptv.ic 
are mentioned by Dunbar' as occurring together in his Flat Gap lime­
stone member of the Olive Hill formation of Tennessee, and there 

1 P unb1r. C 0 .. Stratigr:i.phy and co rrelat io n of the DeYonian of we~tern Tcnnc~~cc. 
T en1wssee Ceo!. Sun·ey, lll19. 
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PLATE 44 

F1r.s. 1-2. Proctcria alabam1mse, X 1. Fig. 1, top ; fig. 2, basal vi ew, Red 
.\lountain formation, about upper 50 feet (Rochester shale horizon). 
Common and diagnostic fossil of the upper part of the Red Moun­
tain formation. 

FIGS. 3-4. Fa<.'osites favosus, X 1. Red Mountain formation, just beneath Chat­
tanooga shale. Quicks Mill, on Flint River, 4 miles west of New 
M,.rk1>t. Madison Co. Niagara, probably Clinton age. 

FIG. 5. Halysites cantmularia, chain coral, X 1. Same locality and bed as 
specimens shown in figs. 3-4. 

FIG. 6. Slab full of strophomenoid or orthoid brachiopod shells, X 1. Red 
Mountain formation, Ruffner mine, 1 mile northwest of Irondale. 
Piece of the "jack rock," capping the Irondale ore ~earn. This same 
kind of rock, with the same fossils, make some at least of the pebbles 
between the Irondale and Big seams at Helen Bess mine, in the north­
east environs of Birmingham. (See Plate 41A and B.) 

FIGS. 7-8. Dalmanites limulurus, XI. Internal cast of a pygidium (tail). Red 
Mountain formation, 4 miles south of Vance, Tuscaloosa Co., in asso­
ciation with the Procteria shown in figs. 1-2. D. limulurus is a Roch­
ester shale (upper Clinton) species and indicates the Rochester age 
of the upper 50 feet or so of the Red Mountain formation . The tail of 
·this species tapered into a long slender spi ne, which is not preserved in 
these specimens, although such a terminal spine is indicated by the 
tapering extremity. 

FIGS. 9-10 and 12. Stricklandinia triplesiana, X 1 Fig. 12, hinge view showing 

FIG. 11. 

small spondylium. The others are partly exfoliated ventral valves. 
Red Mountain formation, Ruffner mine, in Irondale seam, 1 mile 
northwest of Irondale. This is a characteristic Brassfield (Medina) 
fossil 

Strick/andinia sp.? X 1. Internal cast of ventral valve, showing notch 
made by spondylium. The apical part of these casts, showing a notch, 
are common in the Red Mountain sandstones above the Big scam. 
This specimen, from cut on A. G. S. railroad, about 2 miles west of 
Vance, Tuscaloosa Co. 
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Late Clinton (Rochester) horizon, figs. 1-2 and 7-8; early Clinton horizon, figs. 3-5 and 
11?; Brassfield (Medina) horizon, figs. 9-10 and 12 



THE PALEOZOIC ROCKS 145 

1s no doulJt that the beds here described belong m part to that 
member. The fossils are cummon Helderlierg species and the beds 
that carry them are referred preferably by Dunbar to the Coeymans 

horizon of the Helderberg, although they might with equal reason be 

referred to the New Scotland horizon. Dunbar states that in the vicinity 

of 'vValnut Grove, not far north of the ' tate line, the Flat Gap member 
is 2'"' feet thick and that it is there underlain by the next lower Bear 

Branch ) member also 2;i feet thick of the li ve Hill formation. T ims 
there is sufficient reason for believing that both these members , and 

perhaps still lower beds, crop out along Tennessee River in Alabama. No 
unquestioned Devonian is present, however, in any of the localities 30 
miles east of Tennessee River, as on Shoal Creek and Elk River, where 

the Devonian horizon is exposed. 

JE~HSON CHERT 

A hove the Hutting Ram sand Mone member of the 'T'allaclega slate 
in the vicinity of Jemison, Ch ilton County,. which is de ·cribed on page 5.'5 
lies a rnlcareow: hed. limestone or dol mite. knnwn only bv much chert 
:i.long ir s ou tcro1 . This heel apparently lies 110 great dista nce above the 
I lutting Ram sandstone member, and in places seems even to be in contact 
with that sandstone. 

A thickness ( 20 to :10 feet of the chert was observetl in place, 
about 4 miles southwest of Jemison, mear Mahan Creek, apparently in 
the S\V. ~ sec. :rn, T. 2::! N. , H.. l:J E., and the chert is reported to 
extend southwest !Jey 1.1d Mahan Creek to Sixmile Creek, 4 miles north­
east of Ra11dol1)h. lt i · exposed in place ior about 500 feet along a road 
that ttu-ns north from the main highway about 10 miles east of Jemison. 
There is al.mndant chert in the ·outh environs of Jemison, and the belt, 
which is covered mud1 of the way with abundant boulders of chert 
extends east-northeast for about 2 miles -from Jemison to a locality where 
it curves to a southeast course and is supposed to e:-..--tend about ti mile 
in that direction. It was observed at a point 5 miles southeast of 
Jemison, where chert debris occurs very close ro a thick bed f sandstone 
that is expo. ed in place, indicating that the chert immediately succeeds 
the sandstone at that place. Still farther southeast, beyond the place 

named Hunt l\'lill on the Clanton topographic map, neither tbe Jemi on 
chert nor the next overlying formation, the Yellow Leaf quartz schist 
are present, tbe Butting Ham sandstone member being imme<liately suc­
ceeded above hy slat t: of true Talladega type and it appears, therefore, that 
ea t of Hunt :VIill the Jemison chert and _Ycllow Leaf quartz sch ist are 
either cm LlUt IJy a iault or overlap1 ed by a younger slate. The chert 
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PLATE 45 

Fies. 1, 2 and 4. 1Jal111anilcs p/c11rvpil;;x, X 1. Fig. 1, part of a fre e cheek; iig. ~. 

head; fig. 4, tail. Limestone of Hcldcrberg age, near Tennc see River. 
in extreme northwest corner of the State. 

Fie. 3. 

Fie. 5. 

Dal111a11ites S/>., x I. Tail with spine. May he n. p/cttroPtyx also. 
Same lornlity. 

Anoplia 11uclcota, X2. Camden chert, western Tennessee. Occur; 
about one mile west of Vance, in Tuscaloosa Co. 

Fies. 6-7. A 11 op lotli ec11 flab cllitcs , X 1. Oriskany sandstone, Cumberland, Mary­
land. ccurs in Frog ~fountain sandstone of Alabama at Clear 
B1·a11cb Gap, 5 miles southwest of Bessemer and I mile west of Vance. 
Usually :'ln Oriskany fossil, bt1t said to occur rn heds of Onond;iga 
age a·lso. 

Frcs. 8-9. Rliipido111ello ol'/ala, X 1. Ventral and dorsal vtc\ s of partly cxioli­
ated shell. Limestone of H(•lclerbcrg age, in l'XtTemc northwest corner 
of the state. 

Fie~. 10-11. Eato11ia pcci.li<Jris, X 1. Fig. 10, dorsal; flg. 11, ventral valve. Chert 
of Orisk;1ny age, Catoosa Co., Ga. Occurs in Frog Mountain sand­
stone of Alabama at Clear Branch Gap, S miles southwest of Bessemer , 
in association with M eristdla latrr and Hippariony:i; pro~·i111us, of certain 
Oriskany age. 

Fies. 12 and 13. llf eristella lat a, X 1. Fig. 12, dorsal; fig. 13, ventral valve. 
Oriskany sandstone, Cumberland, Md. Occurs in Frog Mountain 
sandstone at Cle:1r Branch Gap, 5 miles southwest of Bessemer. 

F1cs. 14-16. Hippario 11 y.r /!ro."Vimrrs, X 1. Fig. 14, profile view; fi g. 15, dorsal 
valve ; fig. 16, ventral al e, ·partly exfoliatcd, showing large muscle 
scar, characteristic of the genus. Specimen from Oriskany sandstone, 
province o·f Ontario, Canada. Occurs in Frog Mountain sandstone of 
Alabama, at Clear Branch Gap, 5 miles southwest of .Bessemer. 
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Fossils of the Helder berg horizon, figs. 1·4 and 8·9; and of thin bed of Frog Mountain sandstone, 
Oriskany horizon, at Clear Branch Gap through Red Mountain, 5 miles southwest of Bes­
semer, Ala., figs. 6-7 and 10-lG 
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is generally light gray or iron stained, dense, greatly sheared, jagged, 
and rough in its contours and entirely comparable in general appearance 
to the Copper Ridge cherf, which is described on pp. 85-86. Doubtless 
from this character of the chert the bed from which it is derived was 
identified and mapped as Knox dolomite on the old State map. As shown 
below, however, the bed is much younger. 'This calcareous bed in its 
natural state is a carbonate rock, as only such would yield chert, but 
whether the rock is dolomite or limestone is unknown, as it has not been 
observed in its natural state. 

On the road mentioned above that runs north from the main highway 
east of Jemison, about 2,000 feet north of its intersection with the main 
east-west highway, the chert is largely exposed through a distance of 400 
or 500 feet and the exposed part probably extends nearly to the top of the 
formation. The dip ranges from 15° to 25° S. and the average is esti­
mated at 20°. This attitude and width of outcrop would indicate an 
exposed thickness of 150 to 200 feet, and the distribution of chert debris 
still farther north beyond the exposed beds indicates as great a thickness 
of still lower chert not exposed. It is, therefore, believed that the Jemi­
son chert is at least 500 feet thick at Jemison. 

The most notable feature of this chert is that it carries invertebrate 
fossils, which, mostly in fragmentary and poorly preserved specimens, 
were found at Jemison and 2 miles east of that place. The most sig­
nificant fossil is a broad species of M cristella, with a little doubt identified 
as M. lata. (See Pl. 47A, fig. 16.) There are in addition a cyathophylloid 
coral, a .Favosites (honeycomb coral), a large Spirifer, a shell suggesting 
Delthyris, a strophomenoid shell like Orthotetes or S1tropheodonta, and 
an orthoceroid suggestive of Actinoceras. The genus Meristella ranges 
in age from Helderberg to Onondaga. M eristella lata is an Oriskany 
species, and if the specimens from the Jemison chert are correctly ide\1-
tified as of that species the chert is of Oriskany age. Other foss.ils of 
this chert are shown in Plate 52, figures 5-7. · 

YELLOW LEAF QUARTZ SCHIST 

Above the Jemison chert lies an unknown thickness of thin-layered 
fine-grained siliceous rock, which varies in composition and texture from 
an argillite to a fine-grained sandstone, the sandstone greatly predominat­
ing. As the rock has a well-developed schistose structure, which is the 
result of the deformative stresses to which the region has been subjected, 
it is thought that the lithologic designation quartz schist can most appro­
priately be applied to it, and as it is best displayed on the headwaters of 
Yellow Leaf Creek immediately east of Jemison the formational name 
Yell ow Leaf quartz schist is here given to it. 

· The thin layers of the formation are exposed just above the inter-
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section of the first road which at a point about 10 miles east of Jemison 
turns north up the hill from the main road that runs due east from 
Jemison. The thin, slabby gray debris of the formation conspicuously 
strews the surface of much of a wide area immediately north of the road 
east and southeast of Jemison for as much as 4 or 5 miles slightly south­
eastwara Irom tne wwn. 111e suuu1 111ull ui Li1e i-eiiuw :l.,t:ai LJ.Udlll. 

schist has not been determined and owing to the cover of the Cretaceous 
sand of the region may not be determinable. As the known width of the 
belt of outcrop 10 miles east of Jemison is 1,200 feet and as the dip at 
the exposure near the road intersection described above is 25° to 30° S .. 
the known thickness is at least .soo feet. 

The Yellow Leaf quartz schist has not as yet yielded any fossils 
except some minute forms that suggest sponge spicules which are seen 
under the microscope in thin sections of the rock. As, however, it overlies 
beds of known Uriskany age 1t 1s ot course presumal)ly ot either Late 
Oriskany or still later Devonian age. 

The relation of the Jemison chert and the Yellow Leaf quartz schist 
to the Talladega slate has been discussed on page 5G . 

The Frog Mountain sandstone was so named by Hayes, from Frog 
Mountain, Cherokee County, Ala., which is made by the sandstone. As 
now used the name applies to any sandstone in Alabama that is of Devon­
ian age and that underlies the Fort Payne chert or the Chattanooga shale. 
As explained beyond, the typical Frog Mountain sandstone is of Onondaga 
age, but elsewhere in the State sandstones of Oriskany and of probable 
Marcellus and Hamilton ages have been included in the Frog Mountain. 

As already outlined, sandstone of Devonian age occurs quite gen­
erally in outcrop at its proper horizon in a broad belt that is roughly 
bounded on the northwest by a line drawn from Vance, Tuscaloosa 
County, on the southwest to the south end of Blount Mountain, thence 
more easterly, south of Colvin Mountain, in northern Calhoun County. 
and thence across southeastern Cherokee County northwest of Frog 
Mountain. Its southeastern boundary begins on the southwest at least 
as far east as Talladega Springs, whence it extends northeastward, near 
Piedmont, to the State line. The sandstone is not known outside these 
limits. It is exposed in many places, among which a few are mentioned. 
On the synclinal knob 5 miles northeast of Centerville; on the Alabama 
Great Southern Railroad about 1 mile west of Vance; in cuts on the 
Southern Railway within 3 miles west of Calera; in the railroad cut a Lout 
3 miles east of Shelby, shown in Plate 25, A; 10 miles northwest of 
Talladega Springs, in the SE. ;;.+ sec. 5, T. 22 S., R. 2 E.; at many places-
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.\ . I'rog Mountain sandston e. Overlain by green and pmple shale, 18 inche.s thick, sup!lO~ed _to represent. the Ch:ttt:mo_oga shale; thin layered chert and 
sh~le, base of Fort Payne, at ~op. Watkms cut, 1 m de c:L•t of Oden \'1lle, St. Clair Co. Lookin g southeast 

B. Fine~grainc<l calcareous sandstone. Bottom of !'andstone shown in ~per right corner of 
A appears in upper left corner of this photograph, slu1le betwel!n. Same locality 

:is A. J.,-Ooklr1~ •Outhwc~t. 
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along Little Oak Ridge on the east side of Cahaba Valley, where it out­
crops near the crest, between the Little Oak limestone and the Fort 
Payne chert; in Watkins cut on the Seaboard Air Line Railway 1 mle 
east of Odenville, ..,vhere it is e pecially well exposed lPL 4!i, A); 
along the crests of the narrow ridges in the vicinity of Ohatchie, 
Grayton, Dukes, and near-by localities; in the railroad cut at 
Grayton; and along the narrow ridge between Piedmont and Allsup. 
On all these r '.dges in Calhoun and Cherokee counties it was 
identified and mapped as Silurian Red Mountain formation) on the old 
edition of the State map. Indeed, the Frog Mountain sandstone bear 
in places along these outcrops a very close similarity in character ancJ 
thickness to the sandstone of Medina age in the Red Mountain formation 
on Colvin and Beaver Creek mountains, a few miles to the north and west 
of the Frog Mountain outcrops. However, the first mentioned sandstone 
lies below beds that carry Clinton fos ils, whereas the last-mentioned 
sandstone carries fossils of Devonian age, so that they are definitely 
proved to be different formations. 

The Frog Mountain differs in character from place to place. ·west 
of Vance it has two phases, one a very coarse, friable thick-bedded sand­
stone and the other a chalky fossiliferous rock, a single piece of which 
containing a good assemblage of Devonian fossils has been found but 
whose source has not been located. At Clear Branch Gap through Red 
Ylountain, 5 miles south of Bessemer there is a hard quartzite -I inches 
thick, practically in contact with the Fort Payne chert above, which carries 
the Oriskany fauna listed beyond. Below lies 5 feet of coarse brown 
sandstone that may be of Oriskany age or that may belong in the Red 
Mountain formation. In the vicinity of Calera the Frog Mountain is a 
rather coarse-grained sandstone; east of Shelby it is a very hard dark. 
rather coarse-grained thick-bedded sandstone, which stands vertically ancl 
projects above the ground in places like a dike. Along Little Oak Ridge 
it is a pinkish-brown, soft, fine-grained rock. with difficulty dist1nouished 
from Fort Payne chert, with which it float i. mingled on the slopes; in 
Watkins cut east of Odenville it is a hard , fine-grained, medium thick­
hedded dark sandstone above and a very fine-grained, probably calcareous 
siliceous rock below. ( See Pl. 46, B, also section, p. 151.) 

North of ·watkins cut, on the crest of Beaver Creek Mountain on 
the . .\shville-Ragland road, and also at Grayton, beds of hard, dark, silic­
eou · shale similar to the rock shown in Plate -W, B, come into the forma­
tion. On tire knobs between Duke and Reads, in Calhoun County, the 
Frog :\fountain consists of a very coarse, friable, thick-bedded sandstone. 
A. few fragments of fossiliferous chert picked up on the slope below the 
sandstone here may indicate that it is underlain by chert of unknown thick-
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ness. Hayes in the Rome folio describes the Frog Mountain sandstone of 
Cherokee County as white quartzitic sandstone and yellow porous sand­
stone, including some sandy shale. 

The· thickness of the Frog Mountain sandstone is as variable as its 
character. In the knob northeast of Centerville it is 10 feet thick; at 
Vance it may be 50 feet thick and at Clear Branch Gap in Red Mountain 
5 miles south of Bessemer it is about 6 feet thick. In the vicinity of 
Calera it ranges from 4 inches to 2 feet thick; along Little Oak Ridge it 
is generally about 10 feet; east of Shelby it is 20 feet or more; and in its 
more northeasterly outcrops, in St. Clair, Calhoun, and Cherokee counties, 
so far as observed by the writer, it is 20 feet to 50 feet thick. According 
to Hayes it is 800 to 1,200 feet thick in the Frog Mountain region in 
southeastern Cherokee County, but according to Ulrich (see section, p. 
157) it is only 350 feet thick in Frog Mountain. 

The Frog Mountain sandstone has hitherto been classified as of 
Oriskany age. As a result of recent investigation by the writer, however, 
it has been discovered that the sandstone which occupies the position of 
the Frog Mountain in different parts of the State ranges in age from 
Oriskany to probably Hamilton. The facts on which the above assertion 
is based are stated below. 

At Clear Branch, described aboYe, the following section is exposed: 

Fort Payne chert: 
5. Chert .. . ... 

Chattanooga shale (?): 
4. Shale green ..... .. . ......... __ ........................................... . 

Frog Mountain sandstone: 
3. Quartzite (lens) 
2. Chert. hlack (lens)......... . . . 
1. ~ancl;;tnnc with fine prhbles of quartz 

Ft. In. 

50± 

6 

4 
4 

5 

From the 4 inches of quartzite Xo. :1 of the ahoYe section fossils were 
collected and identified by Ulrich and subsequently by Kindle as follows: 
Hippario11ix prosimus*, Spirifcr tribulis*, Anoplot/zcca flabcllitcs*, 
Eatouia. pcculiaris*, and Mcristclla cf. M. lata*, all Oriskany species. To 
these are added the following species, identified by Kindle which occur 
in a chalky rock found near the railroad a mile or two west of Vance, 
Tuscaloosa County: Strophcodo11ta unclescribed species, Lcptostroplzia 
unclescribed species, Lcptostroplzia cf. L. orisllania*, A11oplia 11uclcata*, 
Spirifcr cf. S. sub11111cro11at11s*, Spirifcr undescribed species, and A11oplo­
thcca flabcllites.* A few forms are shown in Plate 45, figures 5-7, 10-Hi. 
The soft, white, chalky rock carrying these fossils is probably·decqmposed 
chert, and was mistaken in the field for the Fort Payne, which crops out 
at the same point continuously with the Devonian bed. 

The species marked with an asterisk (*) constitute a distinctly 
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Oriskany fauna, and there can be no reasonable doubt that the rocks from 
which they were obtained are of Oriskany age, notwithstanding the fact 
that Anoplotheca flabellites, Anoplia nuclaata, and Eatonia peculiaris also 
range into beds of Onondaga age. The Frog Mountain of the Little Oak 
Mountain strip is of Middle Devonian age, as shown by the succeeding 
discussion. No fossils have been obtained from the Frog Mountain sand­
stone along Little Oak Mountain south of Leeds, Jefferson County, but 
on the same ridge and same outcrop one-fourth mile east of Leeds Chonetes 
mucronatus is common. In Watkins cut on the Seaboard Air Line Rail­
way through the same ridge 1 mile east of Odenville and 14 miles north­
east of Leeds the Frog Mountain section (see also Pl. 46) is as follows : 

Feet 
Fort Payne chert : 

9. Chert ---------- -··-------···--·--··----- 120 
Chattanooga shale: 

8. Shale green and purplish._,______________________ 10 
Frog Mountain sandstone: 

7. Sandstone, rather coarse grained in layers as much as 1 
foot thick 20 

6. Partly exposed, som e shale show ing and probably all shale 8 
5. Sandstone, thick-bedded, fine-grai ned · som e iaye rs so cal­

careous t hat they are cl;issed as sandy limestone____ 20 
4. Cher t ---····· 1 

Ordovician of Lowville age(?) : 
3. Sandstone, thick bedded, coarse grained.____________________ ____ ____________ S 

Ordovician of Lowville age : 
2. Limestone, ruagnesian, sandy Tetradium cellulos11111__________ ______ 2 
1. Shale, red and green, with coarse sandstone ----- ---------·------ 130 

From the middle of bed No. 5 of the above section were coib:ted 
Anoplotheca acutiplicata, Chonetes mucronatus, and Chonostrophia reversa. 
About 3 miles northeast of Watkins cut, in Watson Gap (see topographic 
map of Springville quadrangle) was collected a piece of very fine grained 
siliceous rock, like some of that in No. 5 of the above section, in which is 
an undetermined species of Cypricardella, a large species of Palaeoneilo, 
also apparently undescribed, and Loxonema cf. L. delphicola. About 7 
miles still farther northwest, at Cox Gap, and still on the same ridge and 
outcrop, where the Frog Mountain is about 25 feet thick and carries layers 
of rock like that of the piece found in Watsons Gap, the following species 
were collected from beds 6 to 8 feet below the Chattanooga shale: 
Tropidoleptus carinatus, Loxonema cf. L. delphicola, and a fragment of 
the living chamber of a cephaloped which agrees fully with Orthoceras 
crotalum, although the specimen is slightly compressed. At Greensport, 
11 miles still farther northeast, where Coosa River cuts through the same 
ridge, here named Beaver Creek Mountain, there is no Frog Mountain at 
all and the Chattanooga shale rests directly upon the Clinton division of 
the Red Mountain formation, which wedges into the section between 
Watkins Cut and Cox Gap. 
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Of the fossils that occur along Little Oak and Beaver Creek Moun­
tains cited in the preceding paragraphs, Chonetes m11cro11atns ranges 
through the Onondaga and Marcellus into the Hamilton. It is a common 
species in both the Columbus and Delaware limestones of Ohio, the former 
of Onondaga and the latter of Hamilton and Marcellus ages. Chonostro­
flt;n 'Yl"7-•l"r~~n i~ ? C"0mm01~ fnrf'!l th?t 0~C'1-!!'~ _ i_~ !:!"!1= D'=!?.u.r?_!'= E!!!'=~!:C'!~~ 

only and is thus known elsewhere only in beds regarded as of Hamilton 
age. Tropidoleptus carinatus is a common Hamilton form, which is also 
cited by Schuchert from the Marcellus shale and which ranges into Upper 
Devonian formations but has never, so far as the writer is aware, been 
cited from beds known on other evidence to be as old as Onondaga. The 
same is true of Lo:ronema delphicola. It is a common Hamilton form of 
New York. and the genus ranges up into the lower part of the Missis­
sippian series. The Cypricardella and Palaeoneilo are distinctly Hamilton 

n.-1hnrrrrH rrnlnl11n1 ;., ,,kn ritPrl hv H,,11 r.nhr frnrn thP , , 
Hamilton. The only form that elsewhere seems known from the Onon­
daga is A 11oplothcca acutiplicata. 

The assemblage of fossils cited above is of decidedly Middle Devonian 
age, and as some of the collections were obtained within 10 feet of the 
bott-0m of the Frog Mountain and specimens were seen still lower, it is 
certain that the formation along Little Oak and Beaver Creek Mountains 
includes no component of Oriskany age. 

The evidence for the post-Oriskany age of the Frog Mountain sand­
stone of Cahaba Valley and the belt east of the Coosa coal field is made 
conclusive by the fossils at the base of the sandstone 10 miles south­
southeast of Ragland_. which is 7 miles southeast of Cox Gap on Beaver 
Creek Mountain, as described in a preceding paragraph, and about 36 
m:Jes northeast of Birmingham. In an abandoned quarry southeast of 
Ragland the section exposed is as follows: 

F eet 
Fort Pay ne chert : 

6. C.hcrt -----·-·-··_.. .... --~~ -- ~ ~--------····---· 75 
Frog Mountain sandstone: 

5. Sandstone, thick bedded; some layers are coarse grained 
a nd others fin e g ra ined, and there are ·nodular chcr ty-
Like band s that were probably orig inally calcareous_._ .in 

-l. Sandstone, ferrug-in ous, brown, rotten, originall) ca lca.re-
ous, hig;]ily fossiliferous .. --······--··---·----·····---···· 2 

3. Sandstone, fine grained , nodul;;i.r ___ . lY, 
Shale. a rgillaccous, dark· - -- -- - ·-----·----- -- -- 0 

2. Lim estone, coarse ly crys talline, dark, fossilife rous; cora ls 1 

Great unconformity ; all the Ordovician above the Chazy, all of 
the Silurian, and all of the Lower Devonian absent (see Pl. 
46Y,, A .) 

Little Oak limestone : 
1. Limestone to bottom of quarry, thick bedded, gray to 

dark, ribbony or banded on weathering, fossiliferous .... 100+ 
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A. V iew in abandoned quarry l:i,{, miles soutb-southeast of Ragland, St. Clair Co., sltowing 
the u ne-onforrnnblc but parallel and cemented Canta.ct between the F rog Mountain (Middle 
Devoninn·) sandstone and the Little Onk limestone of Ink Chazy age. The contnct i~ 
in t he limestnnc 8 inches to l foot below the bottom of the aar'row· dark band :i.• marked 
by the lower inked line. This con tact is plainly shown in the photograph B below. F ort 
Payne chert begins 1 inch abo"e the inked li ne, M m12surcd on the cut, where the re i< 
another unconformity due to the absence of se\'ent l rhou~and feet of lJpper Dernni•n and 

T.ower Mississippinn formntions. Looking nor:thcn•t. 

n. fllock of limestone showing the Little Oak limestone on the r'if:ht and the l\Iiddle Devoninn 
lime>tone on the left. The contact is marked by the head of the hammer. Some of 
the black shale in the bottom of the dark band shown in .-\ Rtill clin~s to the limc>tonc. 
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In regard to the unconformity in this section it is of great interest 
that in spite of the fact that rocks aggregating many thousand of feet in 
thickness are absent. the contact between the Devonian bed (No. 2 and 
the Little Oak limestone (No: 1 is as even as a carpenter' s joint and the 
two formations are firmly cemented together. so that hand specimens 
a ross the contact can be easily broken off. \i\'eathering, however very 
clearly discloses the difference between the two formations in contact, as 
shown in PI. 463/z, B. 

From beds 2 and 4 of the section a very rich coral fauna was 
obtained, most of the species and individuals having been collected from 
bed 4, where they are associated with brachiopods, bryozoans, and trilo­
bites. Bed 2 also carries au abundance of corals. but they are only 
sparingly liberated from the matrix of limestone. and a large collection 
ould not be made. They seem, however. to be of the same species as 

those from bed 4. 

The corals have not yet been carefully identified specifically, but it is 
apparent at a glance that the assemblage bears a strong resemblance to 
that of the rich Devonian coral fauna at the "Falls of the Ohio" at 
Louisville, Ky., which is of Onondaga and Hamilton ages. There are 
12 or more species of cyathophylloids (2 of Blothroph'j'llum), 5 species 
of Favosites, and 1 of Cladopora. Associated with these corals in the 
same layers are C oscinium cribrif ormis, C ystodictya gilberti?, F enestella, 
several sp., Stropheodo11la perpta11a, Do11v il/ina sp.? Cf!o11etes coronat-11s, 
CJzonates m1tcronatus, Retirnlaria fi111briata, Spirifer mcdialis, Spirifer 
divaricata, A1Loplotheca arntiplicata?, T ·ropidoleptus cari,11at1ts, Aviculo­
pecten princeps, Actinopteria decussata.. Tentaculites scalariforniis, 
Orthoceras crotalum, and Phacops rana. (Plates 47 A and 68.) The evi­
dence of these fossils, which occur in the very bottom of the Frog Moun­
tain sandstone at this locality, as to the post-Oriskany age of the entire 
formation is decisive. The testimony of the fossils, however, as between 
the Onondaga or Hamilton age of the beds is conflicting. The corals 
alone suggest only Onondaga, but even their testimony is not entirely on 
the side of the Onondaga. For e.."ample apparently both Blothroph~1/lum 

deco·rticata and B. c·i11ctnt1.mi occur, the first being an Onondaga and the 
last a Hamilton form. Doubtless other contradictions will appear among 
the corals when the collections are fully identified. 

The testimony of the other fossils is slightly more favorable to the 
Hamilton age of the fauna. For example, Coscini1mt. cribr·iformis, 
Dowviflina., Trop1:dolept1i.s cari11a/1.is. Choizctcs cor011at11.s, A ctinopterta 
deci1,ssata, and Orthoceras crotalzim are common Hamilton forms and are 
not reported from the Onondaga, although T. carinattts occurs in the Mar­
cellus shale, which lies between the Onondaga and Hamilton in New York. 
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PLATE 47 

F1Gs. 1-4. .-/.11/acoph)·/111111 1111g11!oide11111?, X 1. Figs. J, 2 and 4 in chert from 
Prater farm, 2 miles (west)? of Piedmont, Calhonn Co.; fig. 3, coarse 
sandstone, Frog Mountain, on top of high knob, midway between Duke 
and Reads, associated with the Spirifer shown in fig. 8. 

FJG. 5. 

Fre. 6. 

Far1osites e111111011si, X 1. Chert from Prater farm. Onondaga fossil. 

Pleurotomaria capillaria, X 1. Chert from Prater farm. Hamilton 
fossil. Occurs also in the Hamilton shale in New York. 

Fies. 7-8. S pirifcr 111<rc r olhyris ! , X 1. Fig. 7, dorsa l vah-e, Ji rog :.\loumain sand­
stone, Frog lvfountain , Cherokee Co. ; fig. 8, ventral vah·e. also from 
the Frog :.\fountain, on top of high knob, midway bctwf:'.c.11 Du ke iJ Od 
Reads, Calhoun Co. Seems to agree fully with this species, which is an 
Onondaga limestone fossH. 

FIG. 9. Fai•osites sp. ?, X 1. Seems near F. rof1111di111ba DaYis of the upper 
De,·onian limestone of supposed Hamilton age. at Louisville, Ky. 
Prater farm. 

Fie. 10. De11dr1Jpora 11eg/eclo . X 1. Prater farm 



Fossils from the Frog Mountain sandstone, from Knob between Duke< and Reods, figs. 
3, 7 and 8; and from chert on Prater farm, 2 miles (west) of Piedmont, Calhoun 

Co., figs. J-2, 4·G and V-10 
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Nearly all the other forms occur in both the Onondaga and Hamilton, 
but most of them only sparingly in the Onondaga, whereas they are all 
so abundant in the Hamilton that any assemblage of which they are a 
prominent constituent is generally regarded as a Hamilton fauna. 

The easternmost outcrop of the Frog Mountain sandstone extends 
along a ridge that passes about 2 miles west of Piedmont, Calhoun County, 
and runs northeastward toward Frog Mountain, which is the type locality 
of the Frog Mountain sandstone and which is in southeastern Cherokee 
County. about 6 miles north of Piedmont. In the ridge mentioned the 
Frog Mountain sandstone may be as much as 50 feet thick, and so far as 
exposed it is composed of coarse sandstone. A few fragments of corals 
and of finely striated brachiopods were found in this sandstone, and a few 
incomplete specimens of silicified corals were found on the slope below 
the sandstone. From some locality on this ridge about 2 miles from 
Piedmont a good collection of free specimens of silicified fossils has been 
obtained. which is now in the United States National Museum. The col­
lection includes, besides a number of well-preserved corals, Atrypa reticu­
hiris. Spirifer duodenarw, Paracyclas elliptica, Pleurotomaria capillaria, 
and Lo.ronema cf. L. delphicola. (See Pl. 47.) This fauna too is Middle 
Devonian and entirely post-Oriskany. Here, too, the testimony is con­
flicting as to the Onondaga or Hamilton age of the fauna. Atrypa 
r<'ticularis ranges through the Silurian and Devonian, S pirif er duodenaria 
is reported from the Onondaga only, P. elliptica occurs in both Onondaga 
and Hamilton, and P. capillaria and L. Delphicola seem to be confined to 
the Hamilton. Owing to the lack of precise description of locality and 
horizon the exact source of this fauna is unknown, but it may fairly be 
assumed that the horizon is, like that of the fossils 1)4 miles southeast of 
Ragland, described above, in the bottom of the Frog Mountain sandstone 
a:- developed west of Piedmont. 

Another facies of the Devonian appears to be present in Frog Moun­
tain. the type locality, and between Duke and Reads in the northwestern 
part of 'Calhoun County. On a knob about midway between the two 
places last mentioned and east of the Louisville & Nashville Railroad lies 
a great quantity of very coarse grained friable sandstone that carries 
Sp .. rif<'Y macrothyris (Pl. 47, figs. ·/-8) and a large cy.athophylloid coral 
which has been identified as Aulacop31lluin unguloideum (Pl. 47, fig. 3). 
The sandstone is known from a fully exposed section in the gap of 
Ohatchie Creek, just south of Reads, to be only 2·0 feet thick in this 
vicinity. 

Frog Mountain, in the southeastern part of Cherokee County and 
the type locality of the Frog Mountain sandstone, has not been examined 
by the writer, but Mr. Ulrich kindly furnishes the following section 
measured by him in 1906: 
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FIG. I. 
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PT 1\'l'J<" 47.\ 

Stroplrcodo11ta Pc·rp!a11a var. 11e1;:osa, X 1. Quarry 10 miles south­
southeast oi Ragland, St. Clair Co. 

F1Gs. 2-3. Co11etcs coro11a/11s, X 1. Quarry southeast of Ragland. 

Frc. 4. 

FrG. 5. 

Frc. 6. 

Doll'l:iili11a sp. ?, XI. Quarry southeast of Ragland. 

Spirifer dirnricata, X 1. Quarry southeast of Ragland. 

Pamcyclas elliptica, X 1. Quarry southeast of Ragland. 

Fies. 7-8. Tropidoleptus cari11at11s, X 1. Quarry southeast of Ragland. 

FIGS. 9-11. Cfzo11ostroplria 1 e-;:e1·sa. Figs. 9 and 10, X 1; fig. 11, X2. Railroad cut 
in Watkins Gap, 1 miie east of Odenville, St. Clair Co. 

FIGS. 12-13. A 1wplothcca arntiplicala. One niile east of Odenville. 

FIGS. 14-15. Chouetcs 11111ao11a/11s. One mile east of Odenville. 

FIG. 16. Slab of chert with .lleristella lata? Xl. Jemison chert of Oriskany 
age, l!/, miles east-northeast of Jemison, Chilton Co. 
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F loyd shale: 
4. Shale, dark, with Archimedes --------------------------------------------------·---­

Frog Mountain sandstone : 
3. Sandstone, coarse, red ;md foss iliferous at top (S pirif1!1-

Feet 

111acrothyris and .4111phige11ia c11rlar) _______ ·-·-··---- 150± 
2. Sandy, calcareous (magnes ian ?) and cher ty beds with 

rounded quar tz grains scattered through magncsian 
limes tone, the quartz grains increasing toward the bot­
tom. fossiliferous cherty-looking rock at bottom con­

taining Clw11ctes 11111cro1w l rts .... ·-·--····----~---- 200 
Unconformity. 

Limestone of Beekmantown age, probably Newala : 
1. Limestone, fine~gra,in ed with Cryptozoa and gastropods. 
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In the coarse red sandstone at or near the top of No. 3 of the above 
section an Amphigenia, apparently A. curta, a shell that suggests Stropheo­
donta perplana, Spirifer d:'varicatus, and Spirifer nwcrothyris, occur in 
association with cyathophylloid corals in a more or less fragmentary 
condition. No evidence of the rich coral and brachiopod fauna found 
south of Ragland, as described above, with its distinctly Hamilton elements, 
has been found at Frog Mountain. As Spirifer macrothyris and the 
representatives of the genus Amphigenia, which occur at the top of the 
Frog Mountain at its type locality, are not recorded from beds younger 
than Onondaga, and as Chonetes mucronatus, which occurs in the bottom 
of the Frog Mountain at its type locality, is not recorded in beds older 
than Onondaga, it follows that, so far as the evidence at hand shows, 
the typical Frog Mountain sandstone is entirely of Onondaga age. 

The Frog Mountain sandstone extends still farther northeastward 
into Georgia, where it is present in Lavender Mountain and in Horseleg 
Mountain, about 1 mile west of Rome, in Floyd County, and was mapped 
by Hayes in the Armuchee chert. At the last place Spirifer macrothyris 
occurs in coarse, soft reddish sandstone. Both in Lavender and Horseleg 
mountains this sandstone is immed:ately underlain by fossiliferous chert 
which is clearly 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 Mountain about half a mile west of the railroad stat:on 
at Lavender. At this place it is about 50 feet thick. From this chert 
at the north end of Lavender Mountain Rhipidomella musculosa, Stropheo­
donta nzagnifica, Chonetes hudsonicus, Anoplia nucleolata_. M eristella ros­
tellata, Spirifer tribuhs, and Platystoma ventricosa, all of Oriskany age, 
have been collected. A collection of silicified fossils from Catoosa 
County, Ga., 40 miles north of Rome, contains Eato11ia peculiaris and a 
Spirifer of the type of S . 11111rchisoni or S. a119ularis. Both species of 
Spirifer are Oriskany forms, and the Eatonia, although recorded rarely 
from beds of Onondaga age, is of more common occurrence in older beds, 
as those of Oriskany or even of still older (Helder berg) age. 
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It appears, then, that except for the occurrence of a small thickness 
of Oriskany in the region southwest of Bessemer and southwest of Vance 
in Tuscaloosa County no Oriskany is known in A labama. Whether the 
Oriskany of these Alabama localities and the Oriskany (Armuchee chert) 
of northwest Georgia is now or ever was connected except by way of the 
opt n ocean is entirely unknown. The typ1ca1 .t<'rog ivioutllain s<t111.blum:: 

and that of Little Oak Mountain, as at Leeds and southward into the 
Bessemer and Vandiver quadrangles, is apparently all of Onondaga age, 
whereas in the intermediate territory, as at a locality 1 mile east of Oden­
ville and at Ragland, where the Devonian sea lingered longest, the Frog 
Mountain probably includes beds that range in age from the later part of 
the Onondaga into the early part of the Hamilton epoch. 

UY CONFORMITY 

The Chattanooga shale, which succeeds the Frog Mountain sandstone 
in Alabama, was deposited a very long time after the Frog Mountain, a 
time in which thousands of feet of strata were deposited in P ennsylvania 
and New Yark but not in Alabama or if deposited in part in Alabama 
were eroded away before the deposition of the Chattanooga. A great 
uncpnformity, therefore, exists between the Frog Mountain sandstone 
and the Chattanooga shale, and the unconformity is still greater where 
the Chattanooga rests upon formations older than t he Frog Mountain, as 
it does in most parts of the State, as, fo r example, upon the U pper Ordo­
vicin limestone of Maysville age on Elk River in Limestone County. 

DEVONIAN OR CARBONIFEROUS SYSTlThl 

CHATTANOOGA SHALE 

The Chattanooga shale-a geographic name introduced by Hayes as 
"equivalent to the Black shale of Smith and Safford"-was named from 
Chattanooga, Tenn. It is distributed over all that part of the State that 
lies northwest of Coosa River, except where it has been removed by 
erosion. It crops out along the crests of the ridges composed of the Red 
Mountain to Fort Payne formations in the folded areas in Sequatchie 
Valley and farther east and in the stream valleys in the northwestern 
counties near the State line. All the areas-mostly long, narrow strips­
mapped as Devonian west of Birmingham Valley and Lookout Mountain, 
including the strip along the east side of Blount Mountain, consist of 
Chattanooga shale only. Its best development is in Murphrees, Big 
Wills; and Sequatchie valleys. There are good exposures north of Oneonta 
in Murphrees Valley and in the gap:; of Red Mountain west of Whitney., 
Collinsville, and Fort Payne. In Sequatchie Valley it is exposed at 
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Blount Springs, Guntersville, and in the gap traversed by the road to 
Pine Island ford, 4 miles northeast of Columbus, Marshall County. In 
Lauderdale County it can be seen at Arkdell, on Bluestone Creek, one­
fourth of a mile south of Pruiton, on Butler Creek, and in the bed of 
Cedar Branch in sec. 8, T. 11 S., R 15 W., in 'the northwest corner of 
the county. In Madison County there are good exposures on Limestone 
Creek just south of Shady Grove Church, 2 miles northwest of Madison 
Crossroads, and on Flint River at Quicks Mill, 4 miles nearly west of 
Newmarket. At or near this place were obtained the conodonts shown on 
Plate 48, figures 1-16. 

Where the Chattanooga is best developed it is mainly a densely black, 
highly fissile shale. At Blount Springs it includes about 1 foot of sand­
stone near the middle, and at Arkdell, Lauderdale County, it includes thin 
sandy layers and passes upward into a few feet of gray shale and sand­
stone that possibly should be included in it. In the northwestern coun­
ties it has at its base about 1 foot of sandstone, which is thicker in parts 
of western Tennessee, where it is known as the Hardin sandstone member. 
The Chattanooga is thickest in Red Mountain east of Big Wills Valley, 
in the ridges along both sides of Sequatchie Valley, at Blount Springs in 
the south end of Sequatch'.e Valley, and in the north end of Murphrees 
Valley. Throughout the general region indicated it averages about 20 
feet thick, but the thickness differs somewhat from place to place. At 
the south end of Murphrees Valley it is 10 feet thick, and in its north­
western exposures in Madison and Lauderdale counties, it ranges from 
2 to 10 feet th:ck. 

In the country south and east of the region outlined above and in 
general lying between that region and Coosa River the character and 
thickness of the Chattanooga are very different. The formation is there 
reduced to a bed of green and purple clay, as seen only in weathered 
exposures, and is only 2 feet or less thick. Its thickness and relations are 
shown in Plate 46, A. The same conditions are revealed in the railroad 
cut at Grayton, Calhoun County, and on the Twentieth Street road, Bir­
mingham, a few hundred feet down the slope on the southeast side of 
Red Mountain. At Clear Branch Gap, 5 miles southwest of Bessemer, 
where the horizon of the Chattanooga is exposed, there is 1 foot 6 inches 
of green shale with only a black stain at the top of the thin Frog Moun­
tain sandstone. In the exposures in the vicinity of Calera there is no 
trace of the Chattanooga. (See Pl. 25, B.) 

The Chattat1ooga has generally in the past been regarded as of Devon­
ian age, but this determination has been questioned by Ulrich, who has 
done much work on the fossils from this and other black shales in New 
York, Ohio, Kentucky and Tennessee with which it has been correlated. 
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PLATE 48 

F1Gs. 1-16. Conodonts all XZO. Fossils of problematical relationships. Supposed 
to be t eeth of small fish-like animals. Cbattanooga shale. The forms 
figured are all from one locality, which is on Flint River and about 
4 miles west of New Market, Madison Co. These same forms also 
occur in the Cleveland black shale and in the black Sunbury shale of 
lower Mississ1pian ·age, in Uh10. lt 1s upon mis ev1ue11ce in pan •nae 
Ulrich assigns the Chattanooga shale to the Mississippian. Many Co11-
ge11eric species occur in the upper Devonian of New York, but all are 
of distinct species. All figures after Grace B. Holmes. 

F1G. l. Pa11dcrodclla reel a n. sp. Holmes). 
FIG. 2. Bl'ya11todtts il:eq11alis n. sp. Holmes). 
Fie. 3. Brya11 todris s11ba11gulata n. sp. (Holmes) . 
Fie_ 4. Synprioniodina altemata U lrich and Bassler. 
Frc. 5. Hibbardella c11r.;ata n. sp. (Holmes). 
Ftc. 6. Diplododclla bilateralis Ulrich and Bassler. 
Fie. 7. Palmatolepis iiiequalis n. sp. (Holmes) . 
Fic.. 8. Hilldcodella lenerimma n. sp. Holmes) . 
;"~~. " !.._ ::::!:===:-'...!; ; ...... n~uln.-i r- TT1Mrh :lnrf 'R:t.".c; le.r. 
FJG. 10. Sy11prio11idi11a pla11a n. sp. (Holmes). 
F ie. 11. P1·io11iodus cullrala Ulrich and Bassler. 
F1G. 12. Polj•g11at/111s pim1al11loide11s n. sp. (Holmes). 
Fie. 13. Pnl'lllatodella delicat11/a U lrich and Bassler. 
Fie. 14. Hi11deodclla wbtilis (Ulrich and Bassler). 
FIG. 15. Pol)•g11atlrns pergyrattts n. sp. (Holmes). 
Fie. 16. Polj1g11a ll111s tri/obat11s n. sp. (Holmes). 
Fies. 17-18. Lin.gula mclic. Fig. 17, Xl; fig. 18, X2; Chattanooga shale, Arkdcll, 

Lauderdaile Co. This species also occurs in the Sunbury shale of Ohio. 
F1Gs. 19-20. Spirifer d11odc11aria., X l. Onondaga limestone species. Prater farm, 

vicinity of Piedmont, Calhoun Co. The exact locality of the Prater 
farm is uncertain. The label with the collection says two miles west 
of Piedmont. Other reports of this locality say two miles nor th of 
Piedmont, where there is a family now livi.og by the name of Prater. 

F1i;s. 21, 22, 28. Cypricard·ella, sp. undet, X 1. Gap through Beaver Creek Moun­
tain, 2,!4 miles northeast of Watkins cut, which is on the Seaboard 
railroad, 1 mi•le cast of Odenville. Frog Mountain sandstone, probably 
Hamilton horizon. 

F1Gs. 23-25. Atryfla retirnlaris, X 1. Fig. 23, dorsal; figs. 24 and 25, ventral valves. 
Prater farm, vicinity of Piedmont. 

Fie. 26. Paleo11cilo ~ gra11dis, n. sp., Xl. Gap through Beaver Cr~ek Moun­
tain, 20 miles north of Watkins cut, on Seaboard rai.Jroad, 1 mile 
east of Odenville. Frog i\fou ntain sandstone, probably Hamilton 
hodzon. 

Fie. 27. Paracyclas lira ta, X 1. Prater farm, vicinity of Piedmont. This is an 
Onondaga limestone species. 

F1Gs. 29-30. Loxo11c111a cf. L. dclp/l icola, Xl. Fig. 29, Prater farm, vicinity of 
Piedmont; fig. 30, Frog Mountain sandstone in gap through Beave1 
Creek Mountain, 2'A miles northeast of Watkins cut, on Seaboard 
railroad, l mile east of Odenville. This species is cited as a Hamilton 
fossil only in New York. Its occurrence at the Piedmont locality in 
association with such good Onondaga fossils as Spirif er duodenaria. 
Pa1·acJ1das lira la and Favosit.:s cm111011si see Plate 47, fig. 5) , .is an 
example of the conflicting evidence as to the e.·act age of the 1\'1iddle 
Devonian carrying these fossils . 
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Fossils from the Chattanooga shale, figs. 1-18; and from the Frog Mountain sandstone, figs. 19-30 
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The principal fossils are Lingttla, Orbiculo1'.dea, and certain curious very 
small forms known as conodonts, of which there are many species. A 
few of the more characteristic and interesting of the conodonts found in 
Alabama are shown in Plate 48, figures 1-16. Ulrich supports his view 
by describing, with Bassler, over 50 species of conodonts from the "Black" 
shale, wh'.ch he classifies as Mississippian, most of which occur in the 
Chattanooga of Alabama, and an approximately equal number from the 
Upper Devonian (Portage) black shale of New York, and not a single 
species is common to the two black shales. After an extensive field 
study and examination of collected material Joel H. Swartz reaches the 
same conclusion as Ulrich.1 Therefore Ulrich concludes, with good 
reason, and the writer agrees with him, that the Chattanooga of south­
western Tennessee and Alabama is to be correlated with the Sunbury 
shale, from which its Mississippian age follows. Not all geologists, how­
ever, are in agreement with Ulrich but still hold the belief that the 
Chattanooga is all or in part Devonian. This belief follows from the 
fact that, in Kentucky and Virginia at least, the lower part of the mass of 
black shale, several hundred feet thick, which has hitherto all been included 
in a single formation, to which the name Chattanooga has been applied, 
carries Devonian fossils of Genesee and Portage ages. This black shale 
is continuous through Tenne5see to Chattanooga, though its thickness 
decreases across the State from 500 feet at Cumberland Gap to about 20 
feet at Chattanooga. Ulrich explains the facts thus: The thinning takes 
place by gradual disappearance of the lower parts of the black shale toward 
the south, so that only the upper part (which he assigns to the Missis­
sippian) reaches into Alabama. Such a geologic relation, of rather com­
mon occurrence, is known as overlap. 

If the typical Chattanooga shale is of Mississippian age and equiv­
alent to the Sunbury shale of Ohio it follows that the unconformity at 
its base would be measured by about 8,000 feet of Middle and Upper 
Devonian rocks which in Pennsylvania intervene between the Oriskany 
sandstone or the Onondaga formation and the horizon of the Sunbury 
shale but which are absent in Alabama, where the Chattanooga lies upon 
the Frog Mountain sandstone, the youngest part of which is probably of 
early Hamilton age. As already stated, in those parts of the State where 
the Chattanooga lies upon rocks older than Frog Mountain-as upon the 
Red Mountain formation at Birmingham or upon rocks of Upper Ordo­
vician (Maysville or late Lorraine) age, as on Elk River in Limestone 
County-the unconformity is of course much greater than it is where the 
Chattanooga succeeds the Frog Mountain sandstone or the Red Mountain 
formation. 

1 Am. Jour. Sci.. 6th series, vol, 7, pp. 24-80, 192'. 
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C' ARBO::\"IFEROl:S SYSTEl\I 

All the Paleozoic format: ons above the Chattanooga shale belong 
to the Carboniferous system, which in Alabama is divided into the Missis­
sippian series below and the Pennsylvanian series above, the still later 
Permian series not being represented there. The Pennsylvanian series 
includes the coal-bearing rocks ("Coal Measures") of the State. 

:MISSISSIPPIAN SERIES 

GE~ERAL CHAR.\.CTER 

The Mississippian series is composed of limestone, shale, and sand­
stone, limestone predominating in the northwestern part of the State 
and the elastic rocks southeast of a line drawn through Trussville and 
Gadsden, and passing· along the southeast side of Lookout Mountain to 
Ringgold, Ga. The names, sequence, and relations of the subdivi's ons 
of the Mississippian series are shown in the legend of the map and in 
the correlation chart (p. 80), and the subdivision of the Mississippian of 
Tennessee Valley, Ala., are illustrated by the sections of Plate 49. 

Many geolog:sts treat the Mississippian and Pennsylvanian rocks each 
as a system coordinate with the Devonian and other systems, a practice 
with which the writer is in accord. 

FORT PAYNE (''LAUDERDALE") CHERT 

This formation was named from Fort Payne, DeKalb County, ,...Ala. 
As originally defined by Smith, in 1890, it included all rocks between 
the Chattanooga shale and the Hartselle ( "Oxmoor") sandstone ; that 
is, in addit:on to the Fort Payne of present usage, it included the overlying 
Tuscumbia limestone, Ste. Genevieve limestone, and Gasper formation, 
as hereinafter described. As a result of more recent investigation, it is 
now known that the Fort Payne as used here, even after the elimination 
of the formations named above, includes, besides beds of Keokuk age, 
locally at least, in the base thin representatives of the Kinderhook and' 
lower Burlington rocks. (See correlation chart.) As at present re­
stricted and as now commonly understood the Fort Payne is the basal 
very cherty formation of the Mississippian series in Alabama. To this 
unit Smith, of the Alabama Geological Survey, applied the name "Lauder­
dale chert" in 1892, before the name Fort Payne was restricted to it, thus. 
giving "Lauderdale" pr:ority as the name of the restricted unit. However, 
the real Fort Payne chert as now understood, which is conspicuous at 
Fort Payne. undoubtedly suggested the conception of the unit as well as 
its very appropriate name, and as this name has been given wide currency 
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A. FORT PAYNE CHERT 

E1·enly bedded solid chert, Dale Gap, 1 mile west of Village Springs, Ala. Looking northeast 

.ll. Quarry at Vnnns, l 'h miles north 0£ Truss,·ille, Ala. Hartselle sandstone ups spur. 
J:llnck ha le, about 100 feet thick, constitutin g most of the G3Spcr formation here ; 
t;o Jit ~. sl igh tly •~-phaltic, about G feet thick, at lop of quart}'. al.'IO belonging in the 
Gas11e r ; Wa r"3w lim.,,,tonc, about 80 f eet thick ; an d F ort Prryn c chert nt bottom. 
Wn.rsaw.F·on P ayne contact about 15 feet above l>ottom of quarry a t fa r • idc . 
.Lo~k iJ1S" C:L!t 
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in many publications that deal with areas in the southern and middle 
States, and as in parts of T ennessee the name has for years been applied to 
the restricted unit, its retention seems justi fied. 

Along the eastern margin of the Paleozoic region, where the Chat­
tanooga is absent, at least locally, the Fort Payne lies unconformably upon 
the F rog Mountain sandstone or the Red Mountain formation, or even, in 
places, upon the Newala or the Moshe·m limestone, as shown in the quarry 
at Calcis, in Shelby County. 

The Fort Payne originally spread over all the northern end of the 
State, as far east at lea t as to a line drawn from Talladega Springs 
northeastward through P iedmont, Calhoun County, to the State line. 

The Fort Payne manifests its presence throughout the northeastern 
part of the State, in the area of tilted srata, through conspicuous ridges 
made in part by its highly inclined resistant beds, which strike northeast­
ward in fai rly st raight lines. T hese ridges include, besides others, all 
these known as Red Mountains. The ridges are thickly strewed_ with 
crinoidal chert float, and many chert pits for road metal mark the outcrop 
of the fo rmation, so that its identi fication is easy. Bedrock exposures are 
numerous, among the best of which are those on Twentieth Street, Bir­
mingham on the east slope of Red Mountain; in Dale Gap, 1 mile west 
of Village Springs (see Pl. 50, A); on the road through the gap immediate­
ly outhwest of Fort Payne; and on the road half a mile east of Davis Gap 
on the west side of Big Wills Val ley and about 3 miles nearly west of 
Fort Payne. A t this point there is an excellent exhibition of massive 
chert in a Ye rtical a tti tude. T he lower part of the chert is full y exposed 
in Colvin Gap 3 Yi miles east of Rock Springs ( see the Anniston topo­
graphic map), and the full thickness of the chert is exposed in W atkins 
cut on the Seaboard Air Line Railway 1 mile east of Odenville. The 
base of the chert is exposed at Calcis in contact with the limestone 
(Mosheim or Newala) quarried there. Excellent exposures occur at 
Blount Springs in the railroad cut and tunnel at the railroad station and 
in the Yillage, where the unweathered Fort Payne is revealed as an 
essentially silico-argillaceous limestone. In Lauderdale County the best 
exposures seen by the writer are in the cuttings at the north end of the 
Wilson dam at Florence and on the military road on the south bluff of 
Shoal Creek 2 Yi miles northeast of St. Florain . A good exposure of a 
coarse crinoidal limestone bed in the formation is found at an old quarry 
on the river bluff 2 miles north of Brick and 10 miles northeast of 
Sheffield in Colbert County. According to McCalley,' the lower 60 feet 
of the bluff at Sheffield is occupied by the Fort Payne. At the south 

1 McC'all ~y, Henry, Report on the valley regions of .-\Jahama, Part I , p. 148, Alabama 
Geo!. Sup· c~· , 1896. 
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margin of the Paleozoic area the chert is open to Yiew in a railroarl cut 
about 2 miles west of Vance. 

As usually tlisplayed at the surface, either as bedr ck r a · :;urfi ·ial 
debris or float, the Fort Payne is compo ed of solid chert, a shown in 
P late 50, A. Tt usually has a porous stony texture and is gray splotched 
with bla.ck manganese stains or ru ty from iron stains. It is generally 
intersected by invisible fracture planes, along which it readily breaks 
dow~ into fine fragments in the natural course of weathering or under a 
few strokes of a hammer. In St. Clair and Calhoun counties the basal 
pa1·t of the formation is a dark flint which decays on weathering to a 
soft, brownish, chalky-textured rock exteriorly but which bas a core of 
flint where the proces of devitrification has not gone on long enough to 
penetra te to the center of the mass or piece. Rock of this type, as muc!J 
as 80 feet thick, apparently carrying a distinct fauna o-f lower Burlington 
age can be distinguished in the basal part of the Fort Payne in the 
counties named. In Lauderdale County also the formation at depth 
includes beds of black, glassy, thick-bedded flint, as revealed in the deeper 
cuttings nt the north end of the Wilson Dam and elsewhere. In this 
county also the upper 50 feet or more of the Fort Payne is thin-bedded 
and weathers down readily to a mass of broken rock that can be readily 
excavated for road metal. This type 1s also well e..xposed at the top of 
the bluff at the north end of the Wilson Dam. Both the massive and 
thin-bedded types of chert at this place are shown in Plate 51. 

The F ort Payne is not all chert or limestone however. ln Lauder­
dale County it includes at the ba e as much as 60 feet of dark shale, and 
on Elk River, as shown near Elk River Mills, it includes 10 feet or more 
of green clay at the ba e. The dark shale can be seen on edar Branch 
in western Lauderdale County in sec. , T . 1 S o; R 1.5 W .. and on Second 
Creek in the same county in the east part of sec. 20, T. 1 N ., R. 14 W. 
There is also a considerable thickness o-f dark or greenish shale at the 
bottom at Pruiton and vicinity, which is particularly well displayed on 
Little Butler Creek, 1 ~ miles west of Pruiton, Lauderdale County. 

An interesting feature in Laµderdale County is a series of leu:ses of 
massive or thick-bedded limestone beneath or in this sha le. Some if not 
most of these lenses are of small areal extent and reach a thickness of 25 
or 30 .le.et. On~ <Ji the_m is shown in Plate 59 , A. A lens of this 
character, which apparently lies upon the Chattanooga shale, occurs en 
Cedar Branch in sec. 8, T. 1 S., R. 15 W. This lens has an observed 
thickness of about 20 feet but in 100 yards or so it thins out so that the 
underlying Chattanooga shale is immediately succeeded by the overlying 
dark shale of the Fort Payne mentioned above. Thi limestone leo 
carries 10wer Burlington fossil , so that the overlying shale is not of 
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A. Thin-bedded chert in the upper part of the Fort Payne at the north end of Wilson 
dam, Florence, Ala. Looking northeast 

B. Thick-bedded chert immediately beneath that shown in A. North end of Wilson 
dam. Looking northwest 
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A. Lens of massive limestone about 30 feet thick in base of Fort Payne chert, Second 
Creek, 4 miles northeast of Waterloo, Lauderdale Co. Such lenses occur commonly 
in this region. They are overlain by shale and that by chert. Looking west. 

B. Clay and limestone in the base of the Fort Payne chert. Clay rests upon the Chicka-
mauga limestone, Maysville (Leipers) horizon. Contact marked by notebook. Elk 
River Mills, Limestone Co., 9 miles west of Athens. Looking east. 



THE PALEOZOIC ROCKS 165 

Kinderhook age, as shale of similar character has been regarded a iew 
miles to the north , in Tennessee. Beds of coarse, crinoidal , apparently 
pure lime tone occur as shown at l:he old quarry east of Sheffield, referred 
to above; on the :V1ilitary Road northeast of St. Florain on the south bluff 
of Shoal Creek; and in the vicinity of Blount Springs, where it occurs 
both at the top of the Fort Payne opposite the railroad station and also 
lower down in the formation, as shown in the highway leading from the 
railroad station to the village. Such limestone also occurs at several 
points southeast of Kewahatchie in Shelby County. Still another phase 
of the basal Fort Payne menfoned above presents itself on Elk River in 
Limestone County, where immediately above the Chickamauga limestone 
(Maysville part) lies 10-15 feet of green clay, presumably a product of 
weathering from a green shale, and above this clay lies a considerable 
thickness of rather thin-bedded limestone, as shown in Plate 52, B. 

The stratified chert of the Fort Payne produces upon the observer 
the impression that it was originally formed as such. Probably that is 
not true for any part · of the mass. In places the original nature is 
preserved, as in the village of Blount Springs, where the part of the for­
mation exposed, of considerable thickness, is a dark compact, argillaceous 
or siliceous limestone, which shows its insoluble impurities as a soft earthy 
exterior coating on the weathered surface of the layers. In the exposure 
on the south bluff of Shoal Creek, on the Military Road in Lauderdale 
County, it includes in alternation with the thick-bedded, coarsely crystalline, 
crinoidal limestone layers already ment:oned, layers of solid dark flinty 
cher t. A drill core from the depth of about 500 feet in Shades Valley 
some little distance east of Graces Gap, shows mainly fine-grained lime­
stone with thin lenses of chert. Also the core of the deep boring at 
Mulga 12 miles northwest of Birmingham showed Fort Payne to be lime­
stone with no chert at the depth of 3,385 feet. As in the case of the 
older cherts of the Copper Ridge dolomite and other formations, the chert 
is mostly of secondary origin from limestone. McCalley ' gives a good 
description of the process as going on in the lower 60 feet of the river 
bluff at Sheffield. 

The Fort Payne is about 200 feet thick in Lauderdale County; 150· 
feet in Red Mountain at Birm:ngham; 100 to 150 feet in Cahaba Valley; 
120 feet in ·watkins Cut 1 mile east of Odenville; probably not over 100· 
feet in Red Mountain at Fort Payne; and 100 feet or less east of Coosa 
River. It is apparently absent in places, such as west of Nelson, a few 
miles north of Columbiana. Shelby County. 

The only economic use made of the Fort Payne chert is for road 
metal, for which purpose it is excellent. It is finely broken up by cracks 

.' llkCnllcy. Ben r y. R~po r.t on the \-alley regions of Alabama (Paleozoic strata); ·Part I, On· 
the f ennes.ec \'all ey regi(lll. p. 148, Alo banta eol. Sun·ey, l '9V. 
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or joints, so that it can be easily quarried and reduced to suitable size 
for road surfacing. It makes a clean and durable surface. 

The Fort Payne is a highly fossiliferous formation, a character by 
which it may readily be distinguished from the rarely fossiliferous cherts 
of the Cambrian or Ordovician dolomites or the Longview limestone. 
Crino:d stem plates, which are unknown in the older cherts, are very 
abundant and easily found in the Fort Payne, and are therefore an easi ly 
applied and infallible criterion for the discrimination of the Fort Payne 
from the older cberty formations. However, some of the higher forma­
tions of the Mississipp:an yield an abundance of crinoidal chert, so that 
such chert alone can not be used as a sure criterion for the identificatfon 
of the Fort Payne. 

Locally at least the very base of the Fort Payne carries fossils, such 
as a species of Productella very like P. concentrica, which can only be 
referred to the Kinderhook fauna. One locality where this form occurs 
together with a Spirifer and a Chonetes is in a road cut just south of 
Colvin Gap on the Rock Springs-Piedmont road. Here the fossil occurs 
in a chalky-textured chert in the very base of the Fort Payne, which lies 
directly on ferruginous sandstone at the top of the Red Mountain forma­
tion. The full exposure of the Fort Payne here is about 50 feet of 
solid chert. 

At other localities in Calhoun and St. Clair counties, as in Watkins 
cut 1 mile east of Odenville, at the top of Beaver Creek Mountain on the 
Ashville-Ragland road, and between Dukes and Reads in northern Cal­
houn County, fossils of either Fern Glen or lower Burlington age occur 
in the brownish chalky-textured rock derived from flint within the lower 
50 feet of the Fort Payne. In this part of the formation at the localities 
mentioned occur the fossils listed below : 

Rhipidomella oweni, Chonetes shumardanus, Chonetes burlingtonensis, 
Productus burlingtonensis, Spiriferina s1,belliptica, Chiothyridina glen­
parkensis?, and a Bythocypris-like ostracode, wh'.ch is common. In addi­
tion Athyris lamellosa and Delthyris novamexicana have been collected 
from ~ther localities from the base of the Fort Payne. A large Spirifer, 
probably S. grimesi, was collected from the base of the formation in 
Madison County, 3 miles west of New Market, from limestone in green 
~that is ident'.cal in character with material in the New Providence 

formation, of Burlington age, in Kentucky. 
From a limestone lens at the base of the formation on Cedar Branch, 

in western Lauderdale County (p. 164) were collected the following: 
Productclla cf. P. concentrica, Productus fernglenensis, Brachythyris 
peculiaris?, Sanguinolites cf. S. flavius, Sanguinolites cf. S. naiadiformis, 
Strflblopteria cooperensis?, Conocardium pulchellum?, Straparollus cf. S. 
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amnion, and Phaethonidcs cf. P. spinosus. The forms cited above are of 
either Fern Glen or lower Burlington age. They are shown on Plates 
53 and 54. In the Keokuk part of the Fort Payne, including the main 
upper part of the formation with stony chert, are the large crinoid stems 
(Pl. 54, figs. 3-5), the large coral of the type of Zaplzrentis cliffordana 
(Pl. 54, fig. 7), and the brachiopods Spirifer crmc•fords<-·illensis (Pl. 53, 
figs. 11-12), and Spirifer logani (PI. 53, figs. 1-3), and Rcticztlaria 
pscztdolinea.ta. The crinoid stems and the coral are abundant in the rocks 
of Keokuk age in southern Kentucky and northern middle Tennessee, and 
Spirifer loga11i is characteristic of the Keokuk in the Mississippi Valley. 
The Agaricocrinus (Pl. 54, figs. 19-21) which occurs at the very top of 
the Fort Payne seems to be a Keokuk species also. 

The most useful forms for the identification of the formation are 
the b:g Spirifers and the big crinoid stems. Nothing like any of these 
forms occurs in any of the other formations of the State. According 
to Ulrich, the Kinderhook fossils in the base of the Fort Payne do not 
indicate the youngest Kinderhook, and the Burlington fossils indicate only 
oldest Burlington, and some of the fossils are of the age of the older Fern 
Glen, which is of post-Kinderhook age and is now generally assigned to 
the Osage group. There has not been found in Alabama any represen­
tative of the upper Burlington fauna. It follows that there are two 
unconformities within the lower part of the Fort Payne-one between the 
Kinderhook and lower Burlington part and another between the lower 
Burlington and the Keokuk part. 

TC.:SCUMBIA LlMESTOXE 

The Fort Payne chert is succeeded, with little or no break, by chert­
yielding limestone of different character and with different fossils. All 
but the upper 100 feet or so of this mass is included in the Tuscumbia 
limestone, which includes two units that are widely distributed throughout 
the Mississippi Valley region and that throughout most of the region are 
sufficiently distinct lithologically and faunally as to be eas:ty distinguish­
able. These units are the Warsaw limestone below and the St. Louis 
limestone above. With the present knowledge of the lithology of the St. 
Louis and Warsaw limestones in Alabama, however, they could hardly be 
reliably differentiated on lithologic grounds, but the writer is confident 
that criteria for such separation could be procured by adequate detailed 
study. The known facts regarding the character and occurrence of these 
limestones in Alabama are assembled under the headings Warsaw lime­
stone and St. Louis limestone. In the present state of knowledge no 
attempt has been made to show the two formations separately on the 
State map, eyen in areas where the differentiat:on has already been more 
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PLATE 53 

F1Gs. 1-3. pirifcr loga11i, X 1. Figs. l and 2, ventral and dorsal views or a 
broken specimen; fi g. 3, view of a nearly complete ventral valve. Fort 
Payne ("Lauderdale") cher t about 100 feet below the top. F rom a 
bed o f coarse crinoidal li mestone in old quar ry on T ennessee River , 
10 miles northeast of Sheffield. 

FrG. 4. Spirifer grimesi, X 1. Ventral valve. From limestone in green shale 
near bottom of the Fort Payne, half a mile east of Flint River and 30 
miles west of New Market, Madison Co., Burlington horizon. 

F rG. 5. Spir1fer sp.? Jemison chert of Oriskany age, associated with T<1lln­
dega slate, about 2 miles east of J emison. Chil ton Co. ( See P late 47, A. 
fig. 16.) . 

FrGs. 6-7. Deltlryris or Spirifcri11a. Fig. 6, X 1, ''squeeze" of a mould of the 
dorsal va:lve, shows transverse lamellar striae : fig. 7, ventral valve, 
showing the impressions of a short septum, rather more like Doltlt~•ris 

than Spiriferiua. Jemison chert of Oriskany age associ ated with Tal­
ladega slate, 2 miles east of Jemison, Chilton Co. See Plate 47, A. fig. 
16.) 

FrG. 8. S pirifcri11 a s11bcllip1 ica, X 1. Ventral va-lve. Basal part of F urt Payn t 
cnert, in V•iarKius CUL, 1 n1iic t:d~L u f Cdcu viU\. , SL C!ai : Cc. Eu:!i ;-:~ 
ton horizon. 

FrG. 9. 

FtG. 10. 

Straparollus am111011, Xl. Lens of coarse limestone in base of Fort 
Payne chert, Cedar Branch, in northwest part of Lauderdale Co. Bur­
lington horizon. 

Sanguinolites cf. S. ff<mi1u, X 1. Cedar Branch, in northwest rnrner 
of Lauderdale Co. Basal Fort Payne. Butilington horizon. 

Frcs. 11-12. Spirif er cf. S. crawfordsvil/ensis, X 1. Dorsal and ventral views, Basal 
Fort Payne, Sulphur Springs, 5 miles northwest of Jacksonville, Cal-

-----------h ::: ~~-CO .----------------------------
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Fossils of the Fort "Payne chert, figs. 1-4 and 8-12; and of chert of Devonian 
age in Talladega slate at Jemsion, Chilton Co., figs .. 5-7 
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or less accurately worked out. No beds of the character of the Spergen 
limestone of Indiana have been recognized in Alabama, where, if present, 
they would, in the opinion of Ulrich, come in between the Warsaw and 
St. Louis limestones. 

WARSAW LIMESTONE· 

The Warsaw limestone was named from Warsaw, Ill. It is widely 
distributed in Alabama but has its best development in the northwestern 
counties. It is known to extend to the south end of Shades Valley and 
east of Watkins cut on the Seaboard Air Line Railway 1 mile east of 
Odenville. Some of its fossils have been found in the vicinity of Crudup, 
6 miles northeast of Attalla. It crops out over very wide areas in 
Tennessee Valley, and west of Decatur constitutes, so far as known, nearly 
all of the area mapped as Tuscumb:a limestone. 

There are small exposures of the Warsaw in the southern part of 
Shades Valley, three-fourths of a mile northwest of Morgan, just north 
of the railroad in the southern part of sec. 35, T. 19 S., R. 4 W., and 
at Birons Ford in the western part of sec. 3, T. 20 S., R. 4 W. It shows 
at the east end of Red Gap, between Gate City and Irondale, and there 
is a large slumped mass at the foot of Red Mountain, about half a mile 
north of Red Gap by the side of Louisville & Nashville Railroad. The 
best exposure in Birmingham Valley is at the quarry at Vanns about 1~ 
miles north of Trussville, as shown in Plate 50, B. 

The most eastern exposure observed is in Watkins cut 1 mile east 
of Odenville. In the northwestern counties the Warsaw limestone is 
finely exposed at the Big Spring at Huntsville, in the south bluff of 
Tennessee River at Sheffield, and 3 miles west of Sheffield, at the old 
Keller or Bowser quarry, as shown in Plate 55, A. 

According to McCalley,1 the Warsaw includes the upper 100 feet of 
the bluff at Sheffield, the lower 60 feet being Fort Payne ("Lauderdale") 
chert. The upper 60 feet of the Warsaw is fully exposed along the road 
from Bear Creek, three-fourths of a mile east of Alsobrook, to Cripple 
Deer Creek, 1 mile north of Allsboro, in western Colbert County. At the 
intersection of the Iuka-Memphis road half a mile west of Alsobrook is a 
completely exposed section through the upper 40 feet of the Warsaw and 
the overlying marls with the Productus-bearing bed (described beyond) 
at the base which is believed to be of Ste. Genev:eve age. (See section 
No. 1, PL 49.) This section is significant as showing the absence of 
the St. Louis limestone, which normally intervenes between the Warsaw 
and Ste. Genevieve. 

1 McCulley, Henry, Report on the valley regions of Alabama, Part II, p. 153, Alabama Geol. 
Survey, 1890. 
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PLATE 54 

FrGs. 1-2. Cliothyridina gle11parke11sis, X 1. Basal Fort Payne formation, Bur­
lington horizon, ~ mile southeast of ferry at Greensport, St. Clair Co. 

Fie. 3. Stern plate of a species of Platycri11us, X 1, showing the twisted column 
and elliptical stern plates peculiar to that genus. Top of the Fort Payne, 
Keokuk horizon, IY, miles east of Lexington, Lauderdale Co. 

Fies. 4-5. Parts of large crinoidal columns or stems, X 1. Upper part of the 
Fort Payne ("Lauderdale") chert, Keokuk horizon, 3 miles west of 
Athens, Limestone Co. These large columns are absolutely character­
istic of the Fort Payne in Alabama, but columns comparable in size 
occur in the upper part of the Gasper oolite in Kentucky and Tennes­
see. None such have been found in the Gasper in Alabama, though 
their occurrence there, in Madison and Jackson counties, may be sus­
pected. However, they are very rare in the Gasper and common and 
varied in the Fort Payne. 

Frc. 6. Streblopteria cf. S. coopere11sis, Xl. Limestone lens in base of Fort 
Payne ("Lauderdale") chert, Burlington horizon, on Cedar Branch, 
in the northwest corner of Lauderdale Co. 

Frc. 7. Zaphrentis (Trip/ophyl/um) ! cliffordana ?, X 1. Rock waste on slope 
half a mile north of Crudup, Etowah Co. This is another form not 
known to range above the Fort Payne. . 

FIGS. 8-9. Braclt)•thyris pernliaris, X 1. Fig. 8, dorsal; fig. 9, ventral view of same 
specimen. Limestone lens in base of Fort Payne, Burlington horizon. 
on Cedar Branch, in northwest corner of Lauderdale Co. 

Frc. 10. Sanguino/ites cf . S. 11aiadifor111is, X2. Limestone lens in base of Fort 
Payne, Burlington horizon on Cedar Branch, in northwest corner of 
Lauderdale Co. 

Frc. 11. Co11ocardiu111 pulche/111111 ! , X 1. Limestone lens in base of Fort Payne, 
Burlington horizon, on Cedar Branch, in northwest corner of Lauder­
dale Co. 

Frcs. 12-13. Chonetes burli11gto11e11sis, X 1. Ventral valves. Base of Fort Payne, 
Burlington horizon, ~ mile southeast of ferry at Greemport, St. 
Clair Co. 

Frc. 14. Chonetes shu111arda11us, X2. Railroad cut midway between Duke and 
Reads, Calhoun Co. Base of Fort Payne, Burlington horizon. 

Frc. 15. Rhipidomella owe11i, XI. Base of Fort Payne, Burlington hori:mn. 
Ashville-Ragland road, top of Beaver Creek Mountain, St. Clair Co. 

FIG. 16. Productel/a!, X2. Limestone lens in base of Fort Payne, Burlington 
horizon, Cedar Branch, in northwest corner of Lauderdale Co. 

FIGS. 17-18. A thyris lamellosa, XI. Fig. 17, ventral valve of an average specimen. 
New Providence formation (Burlington horizon), 1 mile south of 
Haydens, Ky.; fig. 18, Prater farm, 2 miles (west?) of Piedmont, Cal­
houn Co., Alabama. The latter specimen is in a piece of shale from 

-------------~hv--.;°:"; :"-t Pft;,~~C ~-::-:~d ,•;!th-c_h.e.:t!-fi~,.1 fne; i lc nf 1vfiif r1 1P n,-.,·nni!1n :U?' 

It shows that the source of the Middle Dernnian fossils is close below 
the Fort Payne. 

Frcs. 19-21. Agaricoc1·inus wortheni!, X 1. Fig. 19, base; fig. 20, oblique top view: 
fig. 21, side view of another specimen. Top of Fort Payne chert oppo­
site railroad station, mount Springs, Blount Co. 

Fies. 22-24. Productus fernglenensis, XI. Fig. 22, dorsal: fig. 24, ventral view of a 
broken specimen; fig. 23, umbonal view of the ventral valve of another 
specimen. Limestone lens in base of Fort Payne chert. Burlington 
horizon, Cedar Branch, in northwest comer of Lauderdale Co. 
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.>.. Warsaw limestone, lower half of formation. Old Keller or Bowser 
quarry on Tennessee River, 3 miles west of Sheffield, . .\la. 
Looking east. 

B. Blocks cut from the \Varsaw limes.tone from the qu:ury shown in _!\,. 
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Throughout its extent in Alabama the Warsaw is a thick-bedded, 
coarsely crystalline, crinoidal, more or less cross-bedded, dark to light 
gray, highly fossiliferous limestone, suggestive of an original coquina that 
was composed largely of crinoidal plates, M olonitcs plates, and fragments 
of Bryozoa. The Bryozoa are especially abundant, as seen in the piece 
of chert illustrated in Plate 156, figure 10. Although no analyses are at 
hand to show its composition, a high calcium carbonate rock with little 
magnesia and insoluble impurities is suggested. The Warsaw has the 
same character in Shades Valley and in Watkins cut east of Odenville 
as in Tennessee Valley. 

The phenomenon mentioned in connection with the other chert-bear­
ing formations already described (p. 85) is especially well exemplified in 
the Warsaw. Areas underlain by it are scattered over thickly with 
boulders of chert the largest of which are a foot or two in diameter. Yet 
in exposures in quarries or bluffs as shown in Plate 55, A, where the 
rock has not been weathered a long time, 110 chert or very little is present. 
Furthermore, the chert itself is crowded with the remains of organic 
skeletons (fossils ) which were originally composed of calcium carbonate 
but are now composed of silica, thus plainly showing the replacement 
by silica in the process of change to chert. Weathered layers at the 
surface are commonly cherty. 

The ·warsaw is thickest in Tennessee Valley, where it is about 200 
feet thick, as determined at the most favorable place-in the vicinity of 
Sheffield. At Vanos quarry, 10 miles north of Trussville, it is about 
80 feet thick, and a considerable thickness is indicated in the southern part 
of Shades Valley southeast of Morgan. In Watkins cut, 1 mile east of 
Odenville, it is 15 feet thick. At Blount Springs the St. Louis and 
Warsaw together are about 150 feet thick, each being apparently about 
15 feet. 

The Warsaw has been economically utilized only for building stone 
an<l Hux. Its thick-bedded, coarse-grained, free-working rock makes good 
dimension blocks, and such blocks were obtained at the old quarry shown 
in Plate 5.'), A., for use in the construction of lock o. 10 on Muscle 
Shoals. The type of bl0cks obtainable as well as some of the textural 
characteristics of the limestone are shown in Plate 55, B. 

Large quantities of the ·warsaw rock are taken from the quarry of 
the Tennessee Coal, Iron and Railroad Company at Vanns, 10 miles 
no·rth of Trussville; for use in the metalh1rgical operations of the company. 
However. although thiok beds of fairly good rock occur, they are more or 
less interlarded with beds of inferior or objectionable qualities, which 
increases the cost of quarrying. 

The Warsaw is a limestone that carries abundant fossils. The forms 
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PLATE 56 

Frc. 1. Piece of chert, X4, with He111itrypa prouta11a, upper leit quarter, aud 
W orthenopora spinosa, strap-like frond, in lower right quarter; War­
saw limestone, near bottom, Lexington, Lauderdale Co. 

Frcs. 2-3. U7 orthmopora spinosa. Enlargements showing details of structure. 
Fig. 2, X6; fig. 3, X18. After Ulrich. 

Frcs. 4 and 11. Fe11estella serratula. Fig. 4, X 1; fig. 11, X4, part of specimen 
shown in fig. 4. Bottom of Warsaw, about lll,; miles northwest of 
Hines, Lauderdale Co. 

Frc. 5. Zaphrentis (Triplophyllu111) ciJlcariforme, X 1. Bottom of \\' arsaw 
limestone, about lll,; miles northwest of Hines. 

Frcs. 6 and 7. Zaphrentis co111/wessa, X2. Fig. 6, view of broad side; fig. i. view 
of narrow side, indicating the elliptical cross section . Very charac­
teristic Warsaw fossil, rare in Alabama, but common in Kentucky and 
Tennessee. Basal coarse crinoidal limestone jus.t above the exposed top 
of the Fort Payne chert in street leading up from river into Florence, 
Lauderdale Co. 

Frcs. 8 and 9. Palaeacis cuneif onnis, 
of Crudup, Etowah Co. 
in Alabama. 

X 1. Rock waste on slope ha! f a mile north 
Common Warsaw fossil in Kentucky, rare 

FIG. 10. Piece of chert from iarge bouider crowded with !eue6ttllid Dryozoa. 
The frond with coarse mesh in the lower right quarter is Polypora 
varsovfrnsis; the frond with medium coarse mesh in upper right cor­
ner may be Feneslralia sa11cta l11dovici; the form with the next smaller 
mesh, as on the lower left margin, is Fenestella serratula, the same as 
shown in fig. 4; while the species with finest mesh is Fenestella tenax; 
the stra.p-shapcd form near the upper right margin is W orthe11.opon1 
spfoosa, the same as shown in figs. 1-3. According to Ulrich, t.l:iis is 
a typical Wa.rsaw assemblage. F e11 estel/o. tenax and F. scrntlata . how­
ever, range nearly through the Mississippian series. 

--~--'-~J.UJ"-""'ll--µ.<.t1.~~ia~,_,X,>..;;,;4~_._R~o~tiuounil1_,,o~f~Wll..!a~r~s~a~~~· -l~i~n1~e~s~to~1~1e~.___:L~e~x~-i~n~g~to~n~,!..._~~~ 
Lauderdale Co. 
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found in Alabama are those common in or confined to the \\·arsaw lime­
stone of Kentucky and Illinois, and for that reason the rocks are identified 
as Warsaw. Some of the more common and significant forms are 
Triplophyllum (Zaphrentis) compressa (rare), T. calcariforme (rare), 
Pentremites conoideus, Tricoelocrinus obliquatus?, M esoblastus 2 or 3 
species, Batocrinus irregularis, M elonites ste-u.Parti?, Talarocrinus simplex, 
Fenestella tenax, Fenestella serrnlata, Polypora varsoviensis, Fenestralia 
sancti ludovici, H emitrypa proutana, i-Vorthenopora spinosa, Cyclopora 
fungia, Proutella discoidea, Pustula biseriata, Pustula punctata, Spitrifer 
bifurcatus, Spirifer tenuicostatus, Spirifer lateralis, Brachythyris subcar­
diformis (rare), Reticularia salcmensis, and Aviculopecten amplus. This 
aggregation of fossils, especially the bryozoan part of it, is said by Ulrich, 
and observed by the writer, to be elsewhere characteristic of the Warsaw. 
(See Pl. 56, fig. 10.) The piece of chert shown in figure 10 was obtained 
at Alsobrook, Colbert County, from a horizon about 10 feet below the 
Productus-bearing bed at the top of the Warsaw. The Productus-bearing 
bed, believed to be o'f Ste. Genevieve age, is described beyond (p. 182). 
The St. Louis limestone is therefore absent in this section. Most of 
the species listed above are confined to the Warsaw elsewhere and amply 
support the assignment of the limestone that carries them in Alabama 
to the Warsaw. Cyclopora fungia and Proutella discoidea occur at Keo­
kuk, Iowa, and Warsaw, Ill., in the Keokuk limestone and in the base of 
the overlying Warsaw. It is significant that they occur in Alabama also 
in the base of the Warsaw, as they do in northern Lauderdale County on 
the highest uplands. A number of the specis listed are shown on Plates 
56 and 57. 

The 15 feet of coarsely crystalline, gray limestone immediately over­
lying the Fort Payne chert in Watkins cut, 1 mile east of Odenville, 
carries Pentremites, M esoblastus, M elonites, Archeocidaris, and Spiri­
ferella, and in stratigraphic position, lithology, and fossils this limestone 
agrees fully with the Warsaw. 

ST. LOUIS LIMESTONE 

The St. Louis limestone was named from St. Louis, Mo. The name 
has for many years been applied to ~11 the limestones of the Mississ:ppi 
Valley region which overlie the Spergen limestone or the Warsaw lime­
stone and which underlie the Ste. Genevieve limestone. (See correlation 
chart.) As used by the writer in Alabama the name is applied to a lime­
stone unit that carries the characteristic St. Louis species of corals, 
Litlzostrotion cauadense and L. proliferum. (See Pl. 58, figs. 12-14.) 
Usually in the ~:Iississippi and Ohio valley region, however, this formation 
has well-defined lithologic characters also. 
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PLATE 57 

FIGS. 1-4. S pirif er bif urcatus, X 1. Fig. 1, cast 111 chert of interior of ventral 
valve; fig. 2, wax "squeeze" of natural mould of exterior of ventral 
valve; fig. 3, "squeeze" of mould of exterior of dorsal valve; Mt. 
Tabor school, 2% miles southwest of Pruiton, Lauderdale Co.; fig. 4, 
"squeeze" of mould of exterior of another dorsal valve, Gravelly 
Spring, Lauderdale Co. All specimens from bottom of Warsaw, but 
the species occurs throughout the fu11 thickness of the formation and 
is fairly abundant-the only abundant Spirifer in the Warsaw of Ala­
bama. 

FIGS. 5 and 6. Spirifer keokuk, X 1. Warsaw ·limestone, near bottom. Fig. 1, in­
ternal cast of ventral valve, ~ mile northeast of Cloverdale, Lauder­
dale Co. ; fig. 6, natural cast of interior of dorsal valve, Florence, 
Alabama. 

FIGS. 7 and 8. Spirifer lateralis, Xl. Fig. 7, ventral valve in limestone, Warsaw 
limestone in Shades Valley, about ~ mile northwest of Morgan, J ef­
ferson Co.; fig. 8, ventral valve, bottom of Warsaw limestone, Gravelly 
Spring, Lauderdale Co. This is an abundant and characteristic species 
of the Warsaw in Kentucky and Tennessee, but very rare in Alabama. 

FIGS. 9-11. Rhipidomella dubia. Fig. 9, X 1, ventral view; fig. 10, ventral, and 
fig. 11, dorsal view of a small complete specimen, X2. Rock waste on 
slope half a mile north of Crudup, Etowah Co. Ranges through War­
saw, St. Louis, into Ste. Genevieve time. Most common in Warsaw. 

FIGS. 12 and 13. Brachythyris subcardiformis, X 1. Fig. 12, chert from Warsaw 
limestone. about one-fourth mile east of railroad station at Blount 
Springs, Blount Co.; fig. 13, from basal coarsely crystalline limestone 
of the Warsaw, Florence, Ala., where it occurs in association with 
Zaphrentis compressa (Plate 56, figs. 6 and 7). 

FIG. 14. Pustula biseriata, X 1. Internal cast of ventral valve. Low in the 
Warsaw, three-fourths mile northwest of Cloverdale, Lauderdale Co. 

FIGs. 15 and 16. .keticularia sale111ensis, X 1. Fig. 15, "squeeze" of an external 
mould of a dorsal valve, Sheffield, Colbert Co.; fig. 16, natural cast of 
the interior of a ventral valve, Alsobrook, western Colbert Co. Com­
mon in the Warsaw of Alabama. 

IGS. 1 to 19. P·1'st11/a a./tenurta X I. Figs. 17 and 18, profile and vent ralviews 
of a ventral valve, 1% miles northeast of Cloverdale, Lauderdale Co.; 
fig. 18, natural cast of the exterior of the dorsal valve, Sheffield, Col­
bert Co. Rather common fossil throughout the Mississippian series 
from Burlington to Chester. 
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In Alabama evidences of the presence of the St. Louis as a con­
tinuous bed are found from Blount Springs, at the south end of Sequatchie 
or Browns Valley, northward along the west slope of Lookout Mountain 
to the State line, and west to the longitude of Decatur. The occurrence 
of Lithostrotion prolif erum 5 miles west of Piedmont shows that the St. 
Louis extended over that part of the state also. The formation is well 
developed in southern Tennessee to the north of Jackson and Madison 
counties, Ala. No evidence of its presence west of Decatur was found 
by the writer, but McCalley' cites the occurrence of Lithostrotion over 
a very small area in the vicinity of Cherokee, Colbert County. As will 
be shown farther on, it is certain that the St. Louis here is of small areal 
extent and of little thickness. Probably it was a reef-like deposit in a 
shallow lagoon on the Warsaw limestone. The writer has traversed 
the . Tuscumbia limestone area between Decatur and the Mississippi State 
line quite extensively and was at all times on the lookout for Lithostrotion 
but found none, although chert, in which rock it invariably occurs, is 
everywhere abundant. Furthermore, it is established, from continuous 
exposures through the Warsaw into overlying formations in this region, 
that the St. Louis is absent. (See sections 1-9, Pl. 49.) The St. Louis 
does not extend southward, in Birmingham Valley to Vanns, ly,? miles 
north of Trussville, where, as shown in the quarry (Pl. 50, B), the 
Warsaw is overlain by the asphaltic ool.ite bed in the base of the Gasper. 
The only places at which the writer has seen bedrock St. Louis exposed 
in Alabama are Blount Springs, in the railroad cut extending half a mile 
east of the railroad station, where limestone regarded as St. Louis is 
exposed in places in the upper part of the section; Decatur, in a quarry 
just south of town; Triana, on the north bank of the river 12 miles east 
of Decatur; and the north side of the south spur of Monte Sano at 
Huntsville. A good exposure may also be seen at Sherwood, Tenn., 
15 miles north of Stevenson and 5 miles north of the State line. Lithos­
trotion has been found at Blount Springs, Crudup 5 miles north of Attalla, 
Fort Payne, Triana, Decatur, Huntsville, on the slopes of Rainbow and 
Capshaw mountains 8 to 10 miles west and northwest of Huntsville, and, 
as reported by McCalley, already cited, in the vicinity of Cherokee, 
Colbert County. 

Lithologically the St. Louis in its exposures in Alabama closely 
resembles the Warsaw. It is largely a coarse grained, rather thick­
bedded, fossiliferous limestone. There were noted in it, however, layers 
of fine-grained dark limestone unlike anything seen in the underlying 
Warsaw, but which are the predominating constituent of the St. Louis in 
Tennessee and States further north. Such rock is a conspicuous element 

1 McCal!ey, Hen ry, Report on the valley regions of Alabama (Paleozoic strata), Part II, On 
the Coosa V31ley region, p_p. 152-158, 168, Alabamn Geo!. Survey, 1897. 
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PLATE S8 

F1G. ll Pe11tre111ites co11oide11s var.?, X 1. Has an ovoid shap~ and not exactly 
like typical P. couoide11s. Low in Warsaw limesto)1e, Keller quarry, 3 
miles west of Sheffield, Colbert Co. (See Plate SSA.) 

FIG. 2. Batocrinus irregularis, Xl. About middle of Warsaw limestone, i111 
street of Sheffield, Colbert Co. " 

FIGS. 3, 5 and 8. M elonites stewarti, X 1. Fig. 3, part of a piece of limestone cov­
ered with plates. Slumped mass of limestone by Mineral Railroad track 
haH a mile northwest of Irondale, Jefferson Co. ; figs. S-8, detached 
plates picked from Warsa~ limestone in old Keller quarry, 3 miles. 
west of Sheffield, Col)lert Co.; fig. 4, part of test of a specimen of 

· M elonites multiporus showing the uni·tcd plates. Warsaw limestone. 
Caldwell Co., Ky. 

FIGS. 9-11. M esoblastus, 3 species, X 1. Warsaw limestone, old Keller quarry, 3. 
miles west of Sheffield, Colbert Co. 

fIGs. 12 and 13. Lithostrotion canadense, X 1. Fig. 11, side view of a specimen 
from Livingston, Overton Co., Tenn.; fig. 12, top view of a specimen 
from Rainbow Mountain, 8 miles west of Huntsville; St. Louis lime­
stone. 

FIG. 14. Lithostrotion prolifermn, X 1. Top view of a specimen trom one-· 
fourth mile west of railroad station at Blount Springs, B.Jount Co., Ala_ 
These two species of Lithostrotion are, according to the writer's obser­
vation and experience, confined to the St. Louis limes1one in Ken­
tucky, Tennessee and Alabama. They are usuailly plentiful and easily· 
found and identified and are thus very serviceable as guide fossils. 
for the St. Louis. They differ principally in fhat T,. r.nnnrlense has. 
polygonal coralites in contact, while L. proliferum generally has cylin­
drical coralites either free from each other or in contact only tangen­
tially. The protuberance in the ca~yx serves to distinguish these forms. 
from Campophyllum. (See Plate 62, figs. 2-7.) 
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Fossils of the Warsaw limestone, figs. 1-10; and St. Louis limestone, figs. 11-13 
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in the section of the St. Louis at Sherwood, Tenn., and to a less extent 
occurs in the section on Monte Sano immediately east of Huntsville. 
In the exposure at Blount Springs the St. Louis is believed to compose 
about one-half the thickness of the Tuscumbia at that place which is 150 
feet. At Huntsville, Ala., and Sherwood, Tenn., it appears to be 160 to 
175 feet thick. 

In addition to the two species of the compound coral Lithostrotion 
( L. canadense and L. prolif emnt) shown on Plate 58, figures 12-14, which 
are regarded as diagnostic of the St. Louis, fenestellid Bryozoa are 
abundant, including most but not all of the species that occur in the 
\Varsaw, as shown in Plate 56, figure 10. However, such characteristic 
Warsaw fossils as Pentremites conoideus, Brachythyris subcardiformis, 
Spirifcr lateralis, and Pol·ypora varsoviensis, to cite only a few, are not 
known to the writer to be anywhere associated in the same beds with the 
two species of Lithostrotion, which, no farther away than Overton County, 
Tenn., appear 15 to 20 feet above the well-defined top of the Warsaw of 
that region, and if, as is reasonably believed, they come in at about the 
same horizon in Alabama, the boundary between the Warsaw and St. 
Louis lies not far below the lowest layers in which they occur. 

The St. Louis limestone has a wide geographic extent. It occurs on 
the Cumberland escarpment northward to Tucker County, northeast West 
Virginia, and to Rowan County, Ky.; and westward into eastern Missouri 
and Iowa. It once spread as an unbroken sheet over the entire region 
outlined and is marked by the same two species of Lithostrotion through­
out. 

STE. GENEVIEVE LIMESTONE 

Throughout the Mississippi and Ohio Valley region the St. Louis lime­
stone is succeeded, generally with slight unconformity, by the Ste. Gene­
vieve limestone, which was named from Ste. Genevieve, Mo., 40 miles 
south of St. Louis. The same sequence persists into northern Alabama, 
except that the St. Louis is absent in the northwestern part of the State, 
as hereinbefore described, and there the Ste. Genevieve was deposited 
upon the Warsaw limestone, the intervening unconformity corresponding in 
magnitude to the maximum thickness ( 350 feet in southern Illinois) of the 
St. Louis limestone. In previous descriptions of the geology of Alabama 
the Ste. Genevieve has not been differentiated as a distinct stratigraphic 
unit. On the old geologic map of the State it was included in the part 
of the Bangor limestone (broad usage) that underlies the Hartselle sand­
stone (restricted) in Morgan, Lawrence, and Colbert counties, but in 
McCalley's descriptions 1 it seems to have been included in the Tuscumbia 

1 McCi!Jley, Henry, Report on the vaJley regions of Alabama, Part I, 436 pp., Alabama 
Geol. Survey, 1896. 



178 GEOLOGICAL SURVEY OF ALABAMA 

limestone in places, and in others to have been included with the forma­
tions between the Tuscumbia and the top of the Hartselle sandstone which 
were grouped together under the name Hartselle sandstones. 

The Ste. Genevieve is present throughout Tennessee Valley and the 
northern counties and is known by its fossils to extend as far south as 
Crudup, in Little Wills Valley, 6 miles north of Gadsden. It is not 
present at Blount Springs, in the south end of Sequatchie (Browns) 
Valley, nor at Vanns, in Shades Valley, 10 miles north of Trussville. 
(See Pl. 50, B.) 

The best places to see the Ste. Genevieve are in the vicinity of 
Huntsville, where it crops out and is fully exposed on the road leading 
up tr_, 1\~onte Sano, its bottom being about 200 feet and its top about 275 
feet above H u.1tsville. It is also exposed along the south road that goes 
eastward from Huntsville, and on the north side of the spur followed 
by the road, where its bottom is about 160 feet above the town. Another 
good place to see it is on the knob 8 miles south of Huntsville, just 
northwest of Farley, between the railroad and the highway. Here the 
Ste. Genevieve occupies the lower 80 feet or more of the slopes and is 
fully exposed, its top being marked by a bench on the outcrop of a shaly 
limestone from which, on other knobs in the vicinity, have been collected 
a considerable number of specimens of the distinctive fossil crinoid of the 
Ste. Genevieve, Platycrinus huntsvillae. (See Pl. 59, figs. 27-31.) The 
Ste. Genevieve also is well exposed on the middle slopes of other knobs, 
as Rainbow, Capshaw, and Smithers mountains, where it is underlain by 
well-exposed St. Louis limestone, which contains both species of Litho­
strotion. The marly or shale facies and the underlying thin limestone 
(Productus-bearing Led) of the Ste. Genevieve :ire well displayed on the 
Frankfort road 20 miles southwest of Tuscumbia, in the NE. 'A sec. 19, 
T. 4 S., R. 11 W.; in the main highway about 2 miles east of Barton, in the 
NE. y,!: sec. 11, T. 4 S., R. 12 W.; and especially on the Iuka road on the 
steep slope beginning at the junction with the Tishomingo pike. The 
intersection is upon the Productits-bearing bed at the base of the Ste. 
Genevieve, and there is a clean exposure of the shale or marl practically 
up to the base of the Bethel sandstone, next described (see sections 1 and 
7 of Pl. 49). 

- - - - T ire-Ste. -Genevreve-i-u-A-iabama-ha:;-i.w.:.-.ii;;:;il;,ct---!ithG!8g-i~-fo.c!es. ___ _ 
Outside of Colbert County it is an oolitic limestone, as throughout the 
Ohio and Mississippi Valley region generally, but in Colbert County it 
is a soft greeo shale or marl except for a few feet at the bottom. 

An oolitic limestone is one that contains or is largely composed of 
small spherical bodies that have a concentric structure as if made up of 
a number of spherical shells. The name means "egg stone," and was 
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suggested by the resemblance of a highly oolit'. c limestone to a mass of 
fish eggs. The oolitic bodies are small but generally visible to the naked 
eye, although they can be much more plainly distinguished by the aid of a 
lens, especially on a moistened broken surface. 

The oolitic charaoter of its iimestone differentiates the Ste. Genevieve 
sharply from the underlying St. Loui s limestone, which is nono0litic, and 
this criterion may be app lied to separate the two formations. In climbing 
a slope the appearance of layers of oolitic limestone shows that the top of 
the t. Loui s limestone has been passed. 

Besides its oolitic character the Ste. Genevieve is thick-bedded, and 
the layers vary from dark to light gray. The Ste. Genevieve, like the 
Mississippian formation below it, generally yields much gray chert, which, 
when it has been derived from oolitic layers, preserves the oolitic structure. 
Not the whole mass of the Ste. Genevieve is oolitic, but beds of greater 
or less thickness in the mass and constituting the larger part of it, are 
separated by non-oolitic layers. The oolitic beds are generally of lighter 
color than the others and commonly are nearly white on weathered sur­
faces . The oolitic layers are also of high purity, and the formation is 
quarried at places in Kentucky for the manufacture of lime and cement. 
The oolitic facies extends westward as far as Capshaw and Rainbow 
mountains, 8 to 10 miles west of Huntsville, but all strata higher than 
the T uscumbia limestone have been eroded in the territory farthei: to the 
west and north of Tennessee River. South of the river the most western 
point at wh:ch the oolitic facies has been observed is 3 miles southeast 
of Courtland, Lawrence County, on the road to Moulton (!'ection 9, Pl. 
49) . Still far ther west, at Spri ng VaJtey, in southeast Colbert County 
(section 8, Pl. 49), the te. Genevieve ·seems to be absent, and the still 
higher asphaltic oolite bed in the base of the Gasper formation is there in 
contact with the Tuscumbia limestone. The oolitic facies of the Ste. 
Genevieve has therefore become thinner westward to extinction some­
where between C<5urtland and Spring Valley. A few miles northwest 
of Spring Valle), as on the T uscumbia-F rankfort road in the N W . ~ 
sec. 19, T. 4 S ., R. 11 'vV., there is in the place of the Ste. Ge11evieve, a 
bed of shale or marl 25 to 30 feet thick with a bed of limestone at the 
bottom about 2 feet thick that is literally crowded with the brachiopod 
P rod11ct11s inflatus, and this bed rests in turn up9n typ:cal Warsaw lime­
stone. Upon the 30 foot bed of marl at this place lies the same asphaltic 
oolite bed as that which at Spring Valley is apparently in contact with the 
Tuscumbia. These facts are shown in section 7, Plate 49. Westward 
the same sequence holds to the State line, except that a sandstone is inter--
calated b<: tween the marl and the asphaltic oolite bed. (Sections 6, 3, 2, 1, 
Pl. 4!!.) 
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FIG. 1. 

FIG. 2. 

FrG. 3. 

FrG. 4. 

GEOLOGICAL SURVEY OF ALABAMA 

PLATE 59 

Pentremites welleri, X 1. Gasper oolite, vicinity of Huntsville, Madi­
son Co. 

Pentremites biconvexus, X 1. Base of Gasper, L. & N. Railroad cut, 
half a mile east of railroad station at ~lount Springs, Alabama. 

M esoblastus cf. M. glaber, XI. Showing pinnules with which these 
fossils were all provided, but which are rarely preserved in position 
in fossilization. Gasper or Ste. Genevieve, Huntsville. 

P entremites welleri or godoni, X 1. Showing pinnules, Gasper oolite, 
Huntsville. 

FrGs. 5-6. Agassizocri11us conicus. Basal disk, X 1. Gasper oolite, Huntsville. 
This genus makes its appearance in Ohio Valley and Alabama about 
the middle of the Gasper. l'1: has not been found in the lower part 
of the Gasper; that is, below the horizon of the Sample sandstone 
member of Breckenridge Co., Ky. 

FIGS. 7-9. Pentremites godoni. Ulrich, X 1. T·he concave ambulacral areas 
(transversely ribbed areas) are, with a rare exception, unknown in 
Pentremites occurring in formations below the Gasper. Gasper oolite, 
Huntsville. 

FrG. 10. Pentremites conoideus, X 1. Base of Warsaw limestone, cut opposite 
railroad station, Blount Springs, in layers just above those carrying 
the Agaricocrinus shown on Plate 54, figs, 19-21. Note the narrow 
convex ambulacral areas as compared with the concave areas shown 
in figs. 7-9. 

FIG. 11. Pentremites pyriformis, XI. Gasper oolite, Huntsville. 

FrGs. 12-15. Chonetes chesterensis, X 1. Figs. 12-13, sandstone in Gasper forma­
tion about SO feet above the bottom, in road half a mile south of bridge 
across Bear Creek, and 30 miles south of Allsboro, Colbert Co.; fig. 
14, dorsal, and fig. lS, ventral valve of specimens from 3 mHes south­
east of Courtland, Lawrence Co., and about 30 feet above bottom of 
Gasper. This species occurs abundantly at this horizon throughout 
northwest Alabama, and in places is of large size. It also occurs in the 
basal SO feet of the Bangor limestone, Glen Dean horizon. (See Plate 
6S, figs. 14-16.) 

~-----~F~r=G~. _,1=6~. __ -=.T_,,a'"'"la=:r'--'· o'-'c'-'-r-"it:.:.•u=s=--:s,__,_:v'--'1.:..:11:..:.11.:..:1e:..:t.:...n::·cc:11:.::s-'--, __:X:__:_:l:..:. _ _:G::a::s'.!'.p_:e.:._r_o::.o::.l:::i::te:::._ Quarry at Lirnrock, 
Jackson Co. 

FIG. 17. Talarocrinus (sp.)? Basal view showing the two semi-circular basal 
plates and the six radial plates characteristic of the genus, X 1. Gasper 
oolite, Irvington, Breckinridge Co., Ky. 

[Description continued on page 181.] 
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Fossils of the Warsaw limestone. fig. 10; Ste. Genevieve limestone. figs. 24-33; and Gasper 
formation, figs. 1-9 and 11·23 
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Frcs. 18-23. Talarocrinus, various parts of the head, X 1. Figs. 18 and 19, basal 
and side views of half of the basal cup, Gasper formation, basal 
asphaltic oolite layer, road, s-hort distance south of Bishop and about 
20 miles south of Allsboro, Colbert Co.; fig. 21, interior of a radial 
plate on the surface of limestone from the same locality; figs. 20 and 
22-23, base and two views of the exterior of a radial plate, from oolite 
layer at top of limestone in quarry at Vanns, 10 miles north of Truss­
ville, Jefferson Co. (See view of quarry, Plate SOB.) In Alabama 
Talaracrinus is known oruly in the Gasper formation, and can be 
identified from the separated radial plates or semi-circular basal plates 
alone. 

FrGs. 24-25. Cystelasma quinqueseptatum, X 1. Characteristic Ste. Genevieve species. 
Mingled with Fort Payne, Warsaw, St. Louis and Gasper species in 
rock waste on slope, roadside gulley, half a mile north of Crudup, 
Etowah Co. 

FIG. 26. Pustula genevie1Je11sis, X 1. Ventral valve, Ste. Genevieve limestone, on 
knob 8 mi~es south of Huntsville, Madison Co . 

Frns. 27-31. Platycrinus hu11tsvillae (penicillus) , XL Fig. 27, base, Smithers knob, 
3 miles north of Huntsville; fig. 28, base, vicinity of Mt. Vernon, Rock­
castle Co., Ky.; fig. 29, entire crown, knobs 10 miles south of Hunts­
ville, Madison Co., Ala.; fig. 30, parts of the twisted stem or stalk 
with spiny plates of elliptical shape upon which the crown was sup­
poI'ted, knob 8 mi'1es south of Huntsville; fig. 31, part of slab covered 
with elliptical spiny stem plates of this species, 2 miles south of Hills­
boro, Lawrence Co. This is the main diagnostic fossH of the Ste. Gene­
vieve limestone. It ranges from Big Stone Gap, in southwestern Vir­
ginia, to Missouri and south into Alabama. The bases, w~th three 
sharp keels, and the elliptical spiny stem plates, which can generally 
be found on the weathered surfaces of the limestone, are most serv­
iceab1e in identifying the formation, for they can generally be found 
throughout hs geographic extent. 

FIG. 32. 

FIG. 33. 

Pentremites princetonensis, X 1. Can be easily identified by its com­
paratively narrow elongate form and tapering base. Ste. Genevieve 
limestone, Huntsville. 

Pentremites pulchellus, X 1. Ste. Genevieve limestone. Huntsville. 
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The lithologic character of this facies of the Ste. Genevieve is indi­
cated by the term marl. It is a very thinly fissile, soft, fragile greenish 
or bluish, probably calcareous rock, which crumbles at touch and weathers 
to clay. At its base, as already stated, lies a persistent bed of argillaceous 
fossiliferous limestone, the Productus-bearing bed, which is 1 to 2 feet 
thick along its southern outcrop but a few feet thicker farther north, 
as at Cherokee and on a knob near the center of sec. 12, T. 4 S., R. 12 W. 
Accord:ng to McCalley' this limestone with shale partings is 20 to 25 
feet thick in the railroad cut just west of Cherokee. 

The marl is strikingly displayed on the main Tuscumbia-Cherokee 
road on the east slope to Tanyard Creek, in the NE. 34 sec. 11, T. 4 S., 
R. 13 W., and on the Iuka road immediately west of its intersection with 
the Tishimingo pike in the W. 0 sec. 10, T. 4 S., R. 15 W., about 1 
m]e east of the State line. It may properly be asked what are the 
grounds for regarding the age of this marl as Ste. Genevieve. The 
answer is that it is post-St. Louis, as shown by the fossils of the Productus­
bearing bed at base, and pre-Bethel, for the Bethel sandstone overlies it, 
as it does the Ste. Genevieve in western Kentucky and southern Illinois. 
This relation is more fully explained in the descriptions of the Bethel 
sandstone and Gasper formation, which follow : 

The Ste. Genevieve is generally about 75 to 100 feet thick in 
Madison and Jackson counties. Its thickness south of Tennessee River, 
where it is preserved, has nowhere been determined exactly. South of 
Hillsboro and Courtland it probably is only 10 to 15 feet, and doubtless 
the format'.on thickens eastward to 75 feet at the point where it dips 
beneath the river near the south end of Monte Sano. The marly facies 
is 30 feet thick on the Tuscumbia-Frankfort road and about 70 feet thick 
on the Iuka road just west of its intersection with the Tishomingo pike. 

The characteristic fossils of the oolitic facies of the Ste. Genevieve 
are Lithostrotion harmodites, C'ystelasma quinqueseptatum, Platycrinus 
himtsviilae, Piistula genevievcnsis, and Pugnoides ottitmwa. Other fossils, 
which range into younger Mississippian formations, are Productus inflatus, 
Girtye/la indianensis, Spirifer pellaensis, and Sfririferina cf. S. transversa. 
Of the characteristic forms Lithostrotion harmodities and Pugnoides 
ottumwa have not yet been found in Alabama, but there is little doubt that 
they occur there, as they ate commo11 ro the north iu Tt!ltllt!SSt!e. Several 
lists giving additional fossils obtained from the uppermost beds of the 
formation have been published by Ulrich.' 

The main guide fossil for the Ste. Genevieve is Platycrinus huntsvillae 
which ranges throughout the Mississippi and Ohio valley regions and 

1 McCalley, Henr~, op. cit., p. 158. 
z U lrich, E. 0., Geol. Soc .. ·\merica Bull., vol. SS, pp. 806·852, 1922. 
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southward into Alabama and can be identified by its elliptical spiny stem 
plates arid the bases of the crown, which are common or abundant in many 
layers from bottom to top of the formation over that whole territory. As 
the spiny stem plates and the bases (PL 59, figs. 30-31) can usually be 
found by careful examination attached to weathered surfaces of the lime­
stone or to pieces of chert, it is' generally possible to identify the formation 
in Alabama by this fossil alone at any considerable exposure. The 
hollow molds of these stem plates showing the spines occur also in the 
chert from the Ste. Genevieve, and if such specimens are found in loose 
pieces of chert they serve for the determination of its source as Ste. 
Genevieve. 

In the Productus-bearing bed at the base of the marly facies of the 
Ste. Genevieve in Colbert County the following fossils were found : 
Fenestellid Bryozoa, Rhipidomella dubia (rare), C'honetes sp.? (rare), 
Productus inflatus (typical Chester fossil, abundant), Spirifer sp., and 
Spiriferina cf. S. transversa. These fossils are closely related to forms of 
the Chester group of Mississippi and Ohio valleys. The Prod1tctus (Pl. 
61, figs. 14-17) is identical with the same species in the Chester. It is a 
post-St. Louis fauna, and therefore the bed carrying it and the marl bed 
immediately above it are post-St. Louis in age. Furthermore, the marl 
is overlain by a sandstone, and the sandstone is overlain directly by an 
oolitic limestone that is known to be of Gasper age. In southern Illinois. 
and western Kentucky the Ste. Genevieve is directly overlain by a thick 
sandstone, the Bethel sandstone, and in western Kentucky the Bethel is 
overlain by the Gasper oolite. Hence the sequence downward is the same 
in Colbert County as in western Kentucky, as shown below: 

Colbert County, Ala. Western Kentucky. 

Oolite (Gasper)------------------------------------------- Oolite (Gasper) 
Sandstone (Bethel) _________________________________ ... Sandstone (Bethel) 

Marl (Ste. Genevieve) --------------------- Limestone (Ste. Genevieve) 
(Productus-bearing bed at base) 

Wanting _ ____ .. ___________________________ Limestone (St. Louis) 

Limestone (Warsaw )----------------------------Limestone (Warsaw) 

The parallelism in sequence is exact, the only differences of any kind 
being the absence of the St. Louis and the presence of the marly facie 
of the Ste. Genevieve in Colbert County. Hence the interpretation of 
the sequence in Colbert County which is made in this report. 

There is a difference of opinion as to whether the Ste. Genevieve 
should be classified with the formations below or with those above it. 
In the author's opinion its natural relations, both paleontologic and litbo­
logic, ai:e with the rocks above it or with the Chester group of the Missis­
sippi Valley States. 
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BETHEL SANDSTONE 

Above the Ste. Genevieve limestone in southern Illinois and western 
Kentucky lies the Bethel sandstone, named from Bethel School, near 
Marion, Crittenden County, Ky. Normally the Bethel sandstone is suc­
ceeded by the Gasper oolite, but east of Christian County, Ky., the Bethel 
is absent, as in northeast Alabama, and the Gasper lies directly upon the 
Ste. Genevieve, as it does in Alabama except in Colbert County. 

The Bethel sandstone extends as a continuous bed from the west end 
of Colbert County eastward at least to Mount Pleasant Church, in the 
eastern side of sec. 16, T. 4 S., R. 14 W., and probably farther along the 
same latitude. Its original extension farther eastward is attested by its 
occurrence on isolated knolls, the most eastern one of which that was 
observed is near the center of sec. 12, T. 4 S., R. 12 W., 3 miles west 
of Tuscumbia. The sandstone can be seen along the main Tuscumbia­
Cherokee highway on a long ridge just north of the road in the NE. ~ 
sec. 15, T. 4 S., R. 12 W., and in the railroad cuts just west of Cherokee, 
but best in western Colbert County at points along the Tishomingo pike 
from Crippled Deer Cre~k southward to the bridge across Bear Creek. 
The best display is between Bishop and the Bear Creek bridge and par­
ticularly just west of the road at the north end of the bridge. The 
sandstone along Bear Creek shown as Hartselle on the old map, is Bethel. 

The Bethel is variable in composition and bedding wherever it has 
been observed. Along the road south of Bishop, as described above, 
it is a thick-bedded, rather coarse grained sandstone, quite highly impreg­
nated, in spots at least, with asphaltum. At the north end of the bridge 
and 20 feet above the level of Bear Creek it is a massive bed about 10 
feet thick. In the pike on the slope south of Crippled Deer Creek, about 
1 mile north of Allsboro, it is thin bedded and more or less mixed with 
shale, which decomposes to green clay. On the Iuka road about 70 
feet above the junction with the Tishomingo pike the Bethel is seemingly 
made up of layers from an inch or two to 1 foot thick. Its thickness 
nowhere seems to exceed 20 feet. 

This sandstone in Alabama is identified as Bethel sandstone for the 
reason that it immediately underlies a limesfone that is proved by its 
litholo12:ic character and fossils to be of lower Gasper age, as shown 
beyond. The sandstone thus occupies the horiZ6ti oCthe- Betliei; with 
which it is therefore identified. 

As reported by Clark,' immediately south of Cherokee, Colbert 
County, this sandstone over a proven area of 8 to 10 square miles is 
sufficiently impregnated with asphaltum to be a commercial asphalt rock, 
and developments are in progress. In one tract of S acres in this area, 

1 Clark, G. H., Alabama Geo!. Survey Special Report, No. 1'8, 1925. 
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A. GASPER OOLITE 

Base of knob just north of railroad station, Scottsboro, Jackson Co. Looking north. Such 
e:1posures as this are common throughout the Chester limestone areas of northern Alabama 

B. A hard bed in the Hartselle sandstone, projecting above the surface like a dike. Part of 
Rocky Row, extending along the west side of Birmingham Valley for 5 miles southwest 
of Pinson. About lI/, miles southwest of Greene. Looking northeast 
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thoroughly tested by core drilling, the thickness of rock of commerc1a1 
grade ranged from 4 to 11_0 feet and the average was 7 feet 7 inches. 
Analyses of 129 samples showed a content of asphaltum that ranged from 
i.43 to 13.23 per cent. 

Elsewhere the Bethel sandstone is not known to be sufficiently 
impregnated with bitumen to be a commercial asphalt rock. 

GASPER FORMATION 

The Gasper formation is next in succession above the Bethel sand­
stone. The name was taken from Gasper River, Warren County, Ky., along 
which the formation is well displayed. The original name was Gasper 
oolite, but that name is applicable in Alabama only in Jackson, 
and Madison counties, as elsewhere in the State the formation is mainly 
shale. Like the Ste. Genevieve, its shale facies is toward the south and 
west. (See sections, Pl. 49.) In western Colbert County it rests con­
formably, so far as known, upon the Bethel sandstone, but elsewhere in 
the State it lies unconformably upon the Ste. Genevieve, St. Louis, or 
Warsaw limestone; it rests on Warsaw at Vanns quarry (Pl. 50, B). 
The formation is present throughout the Mississippian areas west of the 
Coosa coal field and Lookout Mountain and is represented in the base of 
the Floyd shale to the east of those areas. 

The shale facies of the formation is exposed in Red Gap near Bir­
mingham; Vanns quarry, 1,0 miles north of Trussville; half a mile east 
of the railroad station at Blount Springs; Watkins cut 1 mile east of 
Odenville; along the railroad north of Hartselle and at Flint, Morgan 
County; on the Moulton road 3 miles southeast of Courtland, Lawrence 
County; on the Tuscumbia-Frankfort road 5 miles southwest of Tus­
cumbia; and at many other places. (See Pl. 49, sections 7, 9, and 10.) 

The limestone facies of the Gasper may be seen on the base of the 
knob just north of Scottsboro (Pl. 60, A); at the quarry at Lim Rock, 
Jackson County; on the west slopes of Monte Sano at Huntsville, where 
its base is 275 to 300 feet above the city; high on the knobs 8 miles south 
of Huntsville; and on Rainbow, Capshaw, and Smithers knobs west and 
north of Huntsville. It extends to an altitude within about 15 feet of the 
top of the knob 8 miles south of Huntsville and about 1 mile northwest 
of Farley. 

The oolitic facies of the Gasper is a thick-bedded, light-gray, pure 
limestone, the larger part of which is oolitic, but beds of light-gray lime­
stone of compact lithographic texture also occur. Its appearance in 
outcrop is shown in Plate 60, A. Such photographs could be obtained at 
very many places in Jackson and Madison counties. In this facies it is 
indistinguishable lithologically from the underlying Ste. Genevieve lime-
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stone, already described, a condition that holds throughout Tennessee and 
middle Kentucky and along the west escarpment of the Cumberland 
Plateau in eastern Kentucky as far north as Kentucky River. The two 
units can, howenr, be readily separated by their fossils, and there is 
really a slight unconformity between them, through the absence of the 
Bethel sandstone, which is 100 feet thick in Kentucky and Illinois. 

At the base of the shale facies of the Gasper south of Tennessee 
River lies a persistent bed of oolitic limestone as much as 20 feet thick 
that is in places sufficiently impregnated with asphaltum to constitute an 
asphaltic rock, as shown on the plate of sections (Pl. 49). This bed 
contains layers more or less charged with asphaltum along its outcrop from 
the Tishomingo pike, west of Bear Creek, east to Courtland, Lawrence 
County. In western Colbert County it is directly in contact with the 
Bethel sandstone. At the top of the quarry at Vanns the same bed is 
also asphaltic. The best exposures of the asphaltic rock occur 2 miles 
south of Margerum, Colbert County, and at Zion Church, 4 miles south­
east of Cherokee. At Z'.on Church the asphaltic upper part of the bed is 
about 8 feet thick and about the same thickness was opened up in the 
quarry 2 miles south of Margerum in 1923 but further explorations are 
reported to have disclosed a greater thickness of asphaltic rock at that 
place. The full thickness of this bed varies from 8 to 25 feet. The 
higher figure represents the estimated thickness along the east side of 
Rock Creek in Colbert County, where it is exposed for a considerable 
distance above the mouth of the creek as a low cliff. This asphaltic 
oolite bed is overlain by shale, generally yellowish or greenish but black 
at Vanns quarry, as shown in the photograph (Pl. 50, B). The shale is 
marly and soft and weathers to a greenish clay in the northwestern 
counties. This shale includes thin layers of limestone and a persistent 
bed of oolitic limestone at the top which has a maximum thickness of 
20 feet as shown in sections 4 to 10 in Plate 49. In southwestern 
Colbert County south of Bear Creek a bed of soft sandstone 20 feet 
thick and crowded with fossils r.omes in about 30 feet above the asphaltic 
oolite bed, and this sandstone persists into Mississippi to the area where 
it is covered by the Cretaceous gravel. Southeastward in Shades Valley 
the shale facies of the Gasper occupies the space between the Warsaw 
iimestone beiow ·and ·rhe iiartseiie ::;andsi:otu:: Ere:si:rict.::d) abov-e- alid - i-s 
more fully described in the Bessemer-Vandiver folio. In Shades Valley 
nearly east of Bessemer, where the Hartselle sandstone thins out, the shale 
facies of the Gasper merges with the Floyd shale, with which it is incor­
porated wherever the Hartselle sandstone is absent. In Watkins cut, 1 
mile east of Odenville, a sandstone correlated with the Hartselle sandstone 
as here restricted is present, and between it and the Warsaw limestone 
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lies a black shale which is estimated to be at least 200 feet th:ck and which 
is regarded as the shale facies of the Gasper formation. 

The thickness of the oolitic facies of the Gasper is generally about 
100 feet but is only 75 feet at Huntsville. The shale facies south of 
Tennessee River is 100 to 150 feet thick, including the asphaltic ooEte 
bed in the base. 

The Gasper is identified in Alabama by its fossils as well as by its 
lithologic character and stratigraphic relations. The upward formational 
sequence through Ste. Genevieve, Bethel, and Gasper is strictly the same 
in Alabama as in western Kentucky and southern Illinois, and the diagnos­
tic fossils of the formation are the same. 

The fossils of the Ste. Genevieve have already been discussed. The 
main guide fossils of the Gasper are the compound coral Campophyllum 
gasperense and species of the genera Talarocrinus and Pentremites. Some 
of these forms are shown in Plates 59, 61, and 62. The Campophyllum 
(Pl. 62, figs. 2-6) is the only one of its kind known in the Mississippian 
series and is a persistent feature of beds of Gasper age throughout 
Kentucky, Tennessee, northern Alabama, and Virginia, where it charac­
terizes a zone about 30 feet above their base. Specimens of this species 
have been collected at Lim Rock, Crudup, and from the asphaltic oolite 
bed 3 miles south of Barton, Colbert County, where it is assoc:ated with 
Glyptopora punctipora (Pl. 62, fig. 1), another striking and more common 
fossil of the Gasper and other formations of the same age. The crinoid 
genus Talarocrinus is unknown, either in Alabama or elsewhere, in the 
part of the Ste. Genevieve represented in Alabama, unless in the topmost 
few feet of shaly beds in the vicinity of Huntsville, but several species 
are widely distributed in the Gasper, above which no representative of 
the genus is known to occur. 

Pentremites godoni Ulrich, P. pyriformis, and P. welleri nowhere 
occur in rocks older than Gasper. Except the otherwise very different 
Pentremites praematurus, species of this genus that have concave or 
depressed ambulacral areas (the transversely ribbed areas), like those of 
Pentremites godoni Ulrich (Pl. 59, figs. 7-9) do not, so far as known, 
occur anywhere below the horizon of the Bethel sandstone. Species of 
the P. godvni type had therefore not been evolved before the time that 
the '.Bethel was deposited. Hence Pentremites of that type are with rare 
exceptions considered sure indices of beds younger than Bethel. The 
large Chonetes chesterensis (Pl. 59, figs. 12-15) is widely distributed in 
the Gasper and its equivalents elsewhere. In Alabama it is abundant in 
places within 20 feet above the asphaltic oolite bed. Agassizocrinus is 
another genus of crinoids so far unknown below the upper part of the 
Gasper. 
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PLATE 61 

FIGS. 1-3. Orthotefes kaskaskie11sis, X 1. Fig. 1, natural mould of the exterior of 
a ventral valve; figs. 2 and 3, squeezes of natural moulds of two 
ventral valves. All show the peculiar twist of the beak characteristic 
of this genus. These examples are from the Gasper formation, about 
50 feet above the bottom, half a mile south of the bridge across Bear 
Creek and 30 miles south of Allsboro, Colbert Co., where they are 
in association with the Brach·ythyris shown in figs. 9-12. 

FIGS. 4-S. C omposita trinucle11s, X 1. Gasper formation, road 1 mile west of Lacy 
Spring, Morgan Co. 

FIGS. 6-8. Spirif er pellaensis, X 1. Figs. 6 and 7, from asphaltic oolite bed in base 
of Gasper, just south of Bishop and about 20 miles south of Allsboro; 
fig. 8, from sandstone about SO feet above bottom of Gasper, half a 
mile south of bridge across Bear Creek and 30 miles south of Alls­
boro, Colbert Co. 

FrGs. 9-12. Brachythyris chesterensis, n. sp., X 1. Fig. 9, natural cast of the in­
terior of a dorsal valve; figs. 11 and 12, internal casts of 2 ventral 
valves; figs. 9, 11 and 12, sandstone about SO feet above the base of 
the Gasper formation, half a mile south of bridge across Bear Creek 
and about 30 miles south of Allsboro, Colbert Co.; fig. 10, squeeze 
of a natural mould of a dorsal valve, near State line on Tishomingo 
road, Colbert Co. The occurrence of Brachythyris in rocks younger 
than Warsaw east of Mississippi River seems to be unusual. The 
associated species, including Chonetes chesterensis, Spiriferina trans­
versa, spinosa, and others prove the Chester age of the including 
rocks. 

FIG. 13. Productus inflatus, X 1. Gasper formation about 1 mile west of Lacy 
Spring, Morgan Co. 

FIGS. 14-17. Prod11ctus inflatus, X 1. Fig. 14, ventral; fig. lS, dorsal view of a 
specimen from the Tuscumbia-Frankfort road, about 4 miles south­
west of Tuscumbia; figs. 16 and 17, ventral and profile views of a 
specimen from Alsobrook, Colbert Co. The specimens of figs. 14-17 
all come from a 2-foot bed of limestone, everywhere crowded with this 
species, immediately overlying the Warsaw limestone and beneath 25 
to 65 feet of marl, which extends up to the base of the Bethel sand­
~tv~~a {S~:- ~e:t:~~~ ~f P~ate 49, -P- 162.) ThP P~nd~fu.~-h_P,_~Jing 
bed and overlying marl are believed to represent the Ste. Genevieve 
limestone of northern Afabama and northward through Tennessee and 
Kentucky. Productus inf latus has not, so far as the writer knows, 
been reported from horizons older than Ste. Genevieve. It is dis­
tinctly a Chester species. These figures do not fully represent the 
characters of the species. 
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Fossils of the Ste. Genevieve limestone, figs. H-17; and Gasper formation, figs. 1-13 
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An interesting development of the Gasper and its fauna takes place in 
the extreme southwestern part of Colbert County, where the rocks not far 
above the asphaltic oolite bed are composed of soft sandstone instead of 
marl as elsewhere. The sandstone is highly fossiliferous; Chonetes 
chesterensis, Spiriferina transversa, Spirz'.ferina spinosa, and Productus 
inflatus, which occur elsewhere in this zone, are present and several species 
of pelecypods. The surprising feature of this assemblage, however, is 
the brachiopod Brachythyris chesterensis n. sp., which closely resembles B. 
subcardiform.is of the Warsaw (Pl. 61, figs. 9-12). This genus is of 
rare occurrence in deposits younger than the Warsaw limestone. It had 
evidently been living elsewhere during the intervening time and reinvaded 
the continental sea in Gasper time as far north as northwestern Alabama. 

The Gasper is believed to be the equivalent of the Renault limestone, 
Yankeetown chert, and Paint Creek formation, units recognized and 
described by Weller in the Mississippi Valley in southwestern Illinois and 
eastern Missouri. As the Gasper is an indivisible unit, however, through­
out most of its extent, the use of an inclusive name to cover the equivalent 
of the units named by Weller is justified. 

CYPRESS SANDSTONE 

Next above the Gasper in Alabama lies a sandstone which, as it 
occupies the stratigraphic position of the Cypress sandstone of Illinois 
and Kentucky, is given that name in Alabama also. The name is taken 
from that of Cypress Creek in Union County, Ill. In Alabama the 
Cypress sandstone occurs only in Colbert County west of the meridian and 
south of the latitude of Tuscumbia. Sections in which the sandstone is 
fully exposed and its stratigraphic relations plainly apparent are found 
on the spur just west of Zion Church, 4 miles south-southwest of Cherokee; 
in the road about 3 miles south of Barton, in the NW. 74 sec. 22, T. 4 S., 
R. 13 W.; in the bluffs on both sides of Hensons Creek near the centers 
of secs. 26 and 36, T. 4 S., R. 13 W.; and on the Frankfort road 5 miles 
southwest of Tuscumbia, where it is exposed on the point of the spur 
above and to the west of the road. The relations of the strata are shown 
in sections 4, 5, and 7 of Plate 49. At all the places observed the sand­
stone is sandwiched into or between beds of limestone, and except at Zion 
Church the beds exposed can easily be mistaken for all limestone or all 
sandstone. The overlying limestone is not everywhere exposed, but its 
presence is indicated by loose blocks in places. 

At Zion Church the Cypress sandstone has a thickness of 40 feet in 
thick beds and makes a cliff along the hillside. It thins eastward and 
south of Barton and on Hensons Creek is only 10 to 15 feet thick and 
rather massive. On the Frankfort road, as described above, it is 40 
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FIG. 1. Glyptopora p1wctipora, X4. Gasper formation, basal asphaltic oolite 
bed, 20 miles south of Barton, Colbert Co. From same layer as speci­
men shown in figs . 5-6. 

FIGS. 2-6. Campoph::Jllum gaspereuse, X 1. Gasper oolite, throughout Kentucky, 
Tennessee and Alabama. Fig. 2, 60 miles southwest of Chattanooga. 
Old label says Brandon Station. This specimen is one of the largest 
in diameter in the collection of the National Museum; fig. 3, lower 
part of the Gasper, 3 miles northeast of Cowan, Tenn., shows the 
bushy habit of growth; fig. 4, 7 miles northwest of Bowling Green, 
Ky., shows the usual appearance on weathered surfaces of limestone; 
figs. 5 and 6, asphaltic oolite bed in base of Gasper, 20 miles south of 
Barton, Colbert Co.; fig. 7, Crudup, Etowah Co., loose specimen, mixed 
with Fort Payne, Warsaw, St. Louis and Ste. Genevieve fossils, in 
rock waste on slope. So far as known at present, this fossil is con­
fined to the lower part of the Gasper oolite; that is, to the part below 
the Sample sandstone member of Breckenridge Co., Ky. It is the only 
common bushy coral occurring in the Chester formations of the States 
mentioned. Its other outward distinguishing characters are, 1st, the 
septa do not grow inward to the center, and, 2d, the flat bottom 
of the ca·lyx (see fig. 2). In both these particulars it differs from 
Lithostrotio11 proliferum of the St. Louis limestone (see Plate 58, fig. 
13), which is the only form with which this might be confounded. Both 
species of Lithostrotion have a conical protuberance in the bottom of 
the calyx and the septa extend to the center. 

FIG. 8. Zaphrentis spinulosum, X 1. Gasper formation, about 30 feet above 
bottom, on Moulton road, 3 miles southeast of Courtland, Lawrence 
Co. Common Chester fossil. 
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inches thick and in the midst of limestone; the whole thickness is 20 feet. 
East of that point it has not been observed and is believed to die out at 
no great distance eastward. 

The sandstone here described is mapped with the Hartselle sand­
stone. Its correlation with the Cypress sandstone is based upon its posi­
tion in relation to the Gasper formation and upon the identification of the 
next overlying formation as the Golconda formation, which overlies the 
Cypress sandstone in Illinois and Kentucky. 

GOI.CONDA FORMATION 

In Kentucky and Illinois the Cypress sandstone is succeeded above 
by the Golconda formation, named from Golconda, Ill. A similar forma­
tion overlies the Cypress sandstone in Colbert County, Ala. Its outcrop 
coincides with a steep slope that. rises from the top of the Cypress sand­
stone cliff to the base of the Hartselle sandstone cliff and forms a profile 
that is typical of slopes on the outcrop of alternating soft and hard beds. 
The few small exposures seen on this slope, mainly near its base, show 
limestone and green clay derived from the soft green shale or marl of 
the Golconda. This slope, which commonly has sandstone cliffs above 
and below it, is a persistent feature from the Tuscumbia-Frankfort road 
westward across Colbert County. 

The Golconda has not certainly been identified elsewhere in the State, 
but fossils seen in limestone in the town of Fort Payne indicate its 
presence there, and it is known to be present at Cowan, Sherwood, and 
the north end of Lookout Mountain, Tenn. Its guide fossil, Pterotocrimts 
capitalis, is present at the last-named place. It probably will eventually 
be found overlain and underlain by thin sandstones in Jackson County, 
as at Sherwood and Cowan. It has not been recognized, however, in fully 
exposed sections in the vicin:ty of Huntsville. 

The Golconda in its type locality , in Hardin County, Ill., is composed 
of interbedded shale and limestone, shale predominating. It has the same 
general composition in Alabama. On the point of the spur west of and 
above the Tuscumbia road, already described and shown in sec(on 7' in 
Plate 49, the section is as follows: 

Feet 
Hartselle sandstone (restricted) : 

10. Sandstone, (SO feet shows in cliff) ...... --·--··········--------·-------------- 200 

Golconda formation : 
9. Not exposed; low slope; probably marl. _______________________________________ 25 

8. Limestone, ooli tic, yellowish in part ; Diaphrag11rns tlegm1s, 
Camaroplioria expla11ata ......... _ ______ _ ···--·----···----- 14 

7. Cypress sandstone --······---------··-·······-·---·············---------------------------------- 3Y.] 
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Gasper formation : 

6. Limestone -·---·-··--·-·-----·-······-------------- 3 
5. l\larl, mainly soft green, with local thin limestone lay~rs _______ 96 
4. Oolite, asphaltic, Talarocri1111s ----------·······--------·····------------------------· 15 

Ste. Genevieve limestone: 
3. l\Iarl, soft green.................................................................................... 25 
2. Limestone; Prod11e/11s inf/a/us abun clant ·······-·-----··- 2 

Warsaw limestone : 
1. Limestone, thick bedded, coarse grained; exposed ................... 20 

On the northeast point of the spur between Hensons Creek and Culle­
gans Branch, in the SE. 34 sec. 3G, T. 14 S., R. 13 W., the same sequence 
is exposed with the addition of 25 feet of marl above the basal limestone 
of the Golconda, the full thickness between the Hartselle and Cypress 
being 40 feet. 

The Golconda is 60 feet thick at Zion Church, 4 miles southwest of 
Cherokee (PL 49, sec. 4) and decreases eastward to 25 feet on the Tus­
cumbia-Frankfort road. It is not present in the section 3 miles south of 
Courtland nor in the railroad cut half a mile north of Hartselle. At both 
places the Hartselle sandstone lies upon the topmost limestone bed of the 
Gasper (PL 49, sections 9 and 10). 

But few fossils have been collected from the Golconda in Alabama. 
Diaphragnius elegans is abundant in the basal limestone on the Tuscumbia­
Frankfort road, and a single specimen of a dorsal valve of Camaroplwria 
explanata has been found associated with it. At the north end of Lookout 
Mountain the gu:de fossil of the Golconda, the peculiar crinoid Pteroto­
crinus capitalis, has been found in a shale and limestone bed that imme­
diately overlies the Gasper oolite, the Cypress sandstone being absent, and 
just beneath a sandstone at the base of the Bangor limestone, which is 
undoubted}y the Hartselle sandstone. There is no question as to the 
Golconda age of this bed, and as the formation in Colbert County 
described at this place is in the same sequence, except for the intervention 
of the Cypress sandstone below, its identification as Golconda is well sup­
ported by its stratigraphic relations. This conclusion is confirmed by 
the occurrence in Colbert County of Camarophoria cxplanala, which seems 
to make its first appearance in the Golconda of southern Illinois, where 
it is associated with Pterotocrinus capitalis. 

Like the Cypress sandstone rhe Golconda is mapped wil11 
selle sandstone, the two formations occupying a narrow strip 
north margin of this area in Colbert County only. 

HARTSELLE SANDSTO:SE (RESTRICTED) 

.1 _ TT _ ~• 
Lilt: .L.Li:U l-

along the 

The Hartselle sandstone was named from Hartselle, Morgan County. 
As here restricted the Hartselle is a defin=te and widely distributed 
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A. I~ooking west from a pOint about 2 miles south of Pine Grove, Colbert Co. Escarpment 
capped by Hart~elle ~andstone rising above plain on the top of the Tuscumbia limestone. 
This feature per·sists from Hartselle, ~forgan Co., west through Lawrence and Col~ 
bert Counties 

Il. Escarp1nent of Ilangor limestone capped by Pottsville rocks. Looking east from a point 
about 1 mile east of Lacy Spring, Morgan Co. 
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lithologic unit, the bottom of which crops out at the north end of the 
railroad cut half a mile or so north of Hartselle and the top of which 
descends below railroad level about 3 miles south of Hartselle and 1 mile 
north of Leesdale. As originally defined and heretofore used in State 
reports, however, the name was applied to all the sandstone beds, wherever 
they occur in Alabama, down to the bottom of the Bethel sandstone, with 
their assoc:ated shale and limestone. 

As here redefined the Hartselle sandstone is of wide extent in Ala­
bama. Its eastern limit seems to stretch along the west side of the ,area 
occupied by the Floyd shale in Cahaba Valley north of Leeds to a northern 
terminus somewhere south of Rock Springs, at the east end of Colvin 
Mountain. It extends down Shades Valley to a point nearly east of 
Bessemer and makes a pronounced ridge (Sand Ridge) on the southeast 
slope of Red Mountain. It is present on the west side of Birm:ngham 
Valley from the area west of Bessemer, southwestward well toward Vance, 
its outcrop being marked by a narrow ridge. It extends northward along 
the west side of Birmingham Valley into Murphrees Valley and makes 
"Rocky Row" to the southwest of Pinson. It makes a low ridge along 
the west side .of Murphrees Valley. In the south end of Sequatchie 
Valley it is especially prominent as a ridge maker, an example of which is 
the high, narrow hogback ridge that passes through the village of Blount 
Springs. It crops out in a number of discontinuous ridges along both 
sides of Sequatchie Valley to a point north of Guntersville. It persists 
as a cap to an elevated bench or plateau from the western part of Colbert 
County to the Morgan-Marshall County line south of Tennessee River, 
where it abruptly dies out in a few hundred feet, so that just east of the 
line, in Marshall County, the overlying Bangor limestone immediately 
succeeds the Gasper formation. The prominent escarpment that borders 
Tennessee Valley on the south through Morgan, Lawrence, and Colbert 
counties, is capped by the Hartselle in beds that are gently inclined to the 
south (Pl. 63, A). It caps Capshaw Mountain and the west outlier 
of Smithers Mountain. It is present as a thin bed in the north end of 

' Monte Sano and is also present in the knobs 8 miles south of Huntsville. 
Throughout the rest of Madison County and of Jackson County, however, 
it is absent, so far as known, and the entire. Chester section is made up 
of limestone. 

The sandstone is well exposed in Red Gap near Irondale and at the 
sand quarry just to the north. It is the rock exploited for sand by 
the Tennessee Coal, Iron & Railroad Co. near Vanns, 10 miles north of 
Trussville. It is exposed at many places in Murphrees and Sequatchie 
(Browns) valleys. The town of Bangor is built upon it. It can be 
seen on any of the roads that lead south from Tennessee Valley to the 
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uplands, of wh:ch it makes the northern margin and on which it lies at 
the surface. A good display is on the creek bluffs just east of Pleasant 
Site in Franklin County. A thick sandstone that is supposed to be the 
Hartselle has been exposed in the railroad cut 1 mile east of Odenville, 
St. Clair County, and supposedly the same sandstone is present on the 
crest of Beaver Creek Mountain on the Ashville-Ragland road. 

The character of the Hartselle is variable. In Colbert County the 
lower part is rather thick-bedded, medium-grained sandstone, whereas 
the upper part, as partly exposed along the Tuscumb:a-Frankfort road, 
appears to be thin-bedded and more or less interlarded with layers of 
shale. In the railroad cut half a mile north of Hartselle it is thin-bedded. 
As a whole, however, on the plateau south of Tennessee Valley it appears 
to be rather thick-bedded and composed of well-cemented quartz grains of 
medium size. In the south end of Sequatchie Valley in the vicinity of 
Blount Springs, where it has been subjected to h'.gh pressure as shown by 
its vertical attitude, it is a very hard fine-grained rock that might be 
classed as a quartzite. Along Rocky Row, which extends continuously 
for several miles southwest of Pinson, where it is vertical it includes a 
hard stratum that stands above the surface of the ground like a dike, as 
shown in Plate 60, B. 

In Sand Ridge half a mile west of Irondale the Hartselle is so friable 
that it easily crumbles to sand, for which it is dug to a considerable extent. 
In Murphrees Valley it is a thick-bedded friable sandstone. 

The Hartselle appears to be about 200 feet thick on the uplands of 
southern Colbert County. It is estimated to be 100 feet thick in the 
vicinity of Blount Springs and 75 to 100 feet thick in Sand Mountain, 
along the northwest side of Shades Valley and southwestward to Vance 
aiong the northwest side of Birmingham Valley. It is 50 feet thick on 
top of Capshaw Mountain, 10 miles northwest of Huntsville, and 5 to 10 
feet thick in Monte Sano and in the knobs west of Monte Sano 10 miles 
south of Huntsville. 

Where the Floyd shale is present in its full thickness and the Hart­
selle is also present it is treated as a member of the Floyd shale. 

As already stated, the Golconda formation and Cypress sandstone 
of Colbert County are included in the same map unit as the Hartselle. 
E!se~~1here the Hartsd!e pattern inch1i:les only thf' singlf' samlstone unit to 
wh'.ch the name Hartselle is here restricted. In Sequatchie, Big Wills, 
and Birmingham valleys, where the beds are so highly inclined that the 
comparatively thin Mississippian units can not be shown separately on a 
map of this scale, the Hartselle is mapped with the underlying Gasper 
and Ste. Genevieve, as explained on the margin of the map. 

It was thought for a long time that the typical Hartselle sandstone 
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would prO\·e to be the same as the Cypress sandstone, but evidence dis­
proving this supposition has already been given. 

Evidence is given in connection with the Bangor limestone, next 
described, that the Hartselle lies immediately below the horizon of the 
Glen Dean limestone. In Illinois and Kentucky the Hardinsburg sand­
stone intervenes between the Golconcla formation below and the Glen Dean 
limestone above. As the Hartselle sandstone as here restricted lies 
between the same two units, it is clearly to be correlated with the Hardins­
burg sandstone of the standard Mississippian section of Mississippi and 
Ohio valleys. 

The only utilization of the Hartselle is for sand, for which it is 
exploited on a large scale by the Tennessee Coal, Iron & Railroad Co., 
at a quarry 10 miles north of Trussville. Considerable sand is also 
taken from the friable beds of the Hartselle at a place half a mile west 
of Irondale. In an area about 2 miles wide north and south and 5 miles 
long, just east of Littleville, Colbert County, some beds of the Hartselle 
are sufficiently impregnated with asphaltum to have attracted the attention 
of prospectors. The impregnated rock is reported to range from 8 to 16 
feet in thickness and the content of asphaltum from 4 to 8 per cent, the 
lower content prevailing. 

The Hartselle has been supposed to extend southward beneath the 
coal measures of northwestern Alabama and has been regarded by oil 
operators as a possible reservoir of oil. Wells drilled, however, as at 
Hamilton, Marion County, and Berry, Fayette County, have not disclosed 
any notable sandstone beds in the Mississippian series, except in the Ham­
ilton well, where a sandstone apparently in the position of the Bethel was 
found. The sandstones probably pass into shale southward. 

BANGOR LIMESTO~E (RESTRICTED) 

The Bangor limestone-named from Bangor~ Blount County-as 
here restricted succeeds the Hartselle sandstone or the Gasper formation 
where the Cypress, Golconda and Hartselle are absent, as in Jackson 
and parts of Madison and Marshall counties. A glance at the correlation 
chart will show that the name has prev:ously been applied to a much more 
comprehensive stratigraphic unit than that to which it is here restricted. 
The restriction of the name is the result of many years of rather detailed 
study of the rocks, and represents a refinement in stratigraphy that is to 
be expected as detailed studies progress. 

The Bangor consists throughout most of its area of thick-bedded, 
dark-bluish, crystaline and oolitic limestone (Pl. 64, A and B). Oolitic 
layers and thicker beds are common everywhere, but there is an especially 
thick and excellent development in the vicinity of Russellville, on which 
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is located the quarry at Rockwood, and which is of considerable but unde­
tennined extent from east to west in that region. The oolite here is a 
light-gray rock of high purity, possibly 50 feet thick. In Colbert and 
Franklin counties the basal 50 feet or so of the Bangor is an argillaceous 
shaly limestone crowded with beautifully preserved fossils. 

A line drawn along the southeast side of Lookout Mountain and 
extended southwestward diagonally across the north end of the Cahaba 
coal field to Graces Gap, 5 miles south of Birmingham, thence northwest­
ward to Boyles Gay through Sand Mountain 5 miles northwest of Bir­
mingham, and thence weshvard to the tate line, roughly represents the 
southeast and south boundary of the Bangor limestone as originally 
deposited. l o limestone in the place of the Bangor was penetrated in 
the deep boring at Mulga, 12 miles northwest of Birmingham, nor in 
wells near Berry in Fayette County. It comes south as far as Boyles 
Gap and the south end of Sequatchie Valley, 5 miles southwest of Blount 
Springs, and it dips beneath the coal measures in full thickness along a 
line drawn from Wilhite, Morgan County, to Red Bay, Franklin County. 
It underlies Lookout, Blount, and Sand mountains and occupies the higher 
slopes of the ridges, knobs, and spurs capped with coal measures in 
Jackson, Marshall, and Madison counties. It has been entirely removed 
by erosion from the median parts of Big Wills and equatchie valleys and 
from western Madison County, all of Limestone and Lauderdale counties, 
and all but the southern parts of Colbert, Lawrence, and Morgan counties. 
Some of the best and most accessible exposures are at' Blount Springs, 
where a thickness of about 300 feet may be seen in the old quarries; along 
Tennessee River, where it makes the cliffs so familiar to those who 
have taken the steamboat ride from Guntersville tc1 Hobbs Ferry; and at 
Rockwood quarries, a few miles southwest of Russellville, F ranklin. 
County. It is fully exposed and in great thickness on the road up Look­
out Mountain at Fort Payne; on the Scottsboro-Fort Payne road up the 
west side of Sand Mountain, and on the escarpments south of Valhermosa 
Springs, in Morgan County.· A full and accessible exposure is on the 
road to the top of Monte Sano at Huntsville. A basal shaly facies is well 
exposed at places north of Russellville and west of Frankfort in Franklin 
County. 

The Bangc:- differs gr~atly i!! thi!:k!!e~s from pl!2-:~ t~ place! 1'101'=" 
greatest thickness observed seems to be in Sand and Lookout mountains, 
where, to judge from the height of the western scarps as shown on the 
topographic maps, which are occupied by the outcrop of the Bangor from 
the bottom nearly to the top it is 700 feet thick. It is 500 feet thick on 
the mountain scarps just south of Valhermosa Springs and 400 feet or 
more thick at Blount Springs. At Boyles Gap a thickness of 100 feet 
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.\. Upper part of Bangor limestone in quarry at Rockwood, Franklin Co. Looking south. 

B. Bangor limestone on Tennessee River at landing 1 mile south of 
Cottonville, Marshall Co. Looking northeast 
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is indicated by the exposed section, and a drill hole at the base of Shades 
Mountain about 1 mile southeast of Irondale shows about 300 feet. In 
the ·woodward shaft to the iron ore in Shades Valley west of Bessemer 
practically no limestone of Bangor age was encountered, but in its place 
is the dark Floyd shale. This southward disappearance of the Bangor 
is cons:dered further in the description of the Floyd shale. 

The Bangor limestone is very fossiliferous, especially the lower shaly 
part in Colbert and Franklin counties. Bryozoa and brachiopods are the 
most abundant fossils. Thin layers of limestone are crowded with the 
lacelike fronds of Fencstel/a and related genera, which give an appearance 
like that of Plate 56, figure J 0. Some of these forms are the same 
species as those of the Warsaw and other older beds. The Bangor, 
however, has some species that are either confined to it or are so much 
more plentiful in it than in lower Mississippian beds as to be highly 
distinctive of it. A form that in Alabama is relatively scarce in the 
Gasper and still scarcer in the Ste. Genevieve and formation below is 
Archimedes, which is one of the common or abundant forms in the 
Bangor, where it is represented by several species. This is an American 
form, known nowhere else in the world, and it seems to be confined to the 
Miss·ssippian of the Ohio and Mississippi valleys and the western side 
of the Appalachian Valley. The form is illustrated in Plate 66, figures 
1-3, and is briefly described in connection therewith. The screwlike solicl 
axis is almost invariably the only recognizable part preserved in the fossils, 
but a few specimens that preserve part of the revolving celluliferous fronds 
occur as shown in Plate GG, figures 1-2. Specimens are so rare in 
Mississippian formations in Alabama older than the Bangor that their 
pre ence in abundance may he safely taken as an index of the l angor. 
A nother form that is confined to the lower part of the Bangor of 
Alabama and is rare outside of that zone elsewhere is Prismopora serrulata 
(Pl. GG, figs. 4-7'). It has not been found in abundance :n Alabama but 
is of general distribution, and specimens can usually be found by careful 
search ; it has been collected fro m ·tati ns as far apart as Frankfort, 
F ranklin County, and Bangor, Blount County. T wo other diagnosti c 
form a re Pe 11tremitl's pyrnmidn tus and P. brevis. both fairly common 
in Alabama. (See P l. (i::i , figs. 1-:J.) Among l rachiopo<ls Spirifer 
i11 crebcscc 11s and Composita s11bq 11adrata are common in the Bangor and 
its equivalents elsewhere and eit her ra re or u nknowu in lower l\IIi ssi ·­
sippian formatious. Clro netes chestcrensis also occurs but the Bangor 
examples are not as large as those of the Gasper. O ther common fo rms 
that range thr ugh the entire Chcste.r group, such as Z aphrentis spimilosa, 
Orth utctcs lwslws!.·ie11ses, S piriferi11a spinosa, and S pirifcrina traizsvcrsa, 
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Pe11tre111ites pyra111idat11s, XI. Bangor limestone, Glen Dean horizon 
road about lY, miles south of Paint Rock River, Marshall Co. This 
is one of the diagnostic fossils of the Glen Dean limestone. Its 
characteristic feature is its double pyramidal form. 

Pentrcmites ha111bachi, X 1. Bangor limestone, Glen Dean horizon, 
Frankfort, Franklin Co. 

Fir.. 3. Pe11tre111ites bre<•is. X 1. Bangor limestone, Glen Dean horizon, road 
about lY, miles south of Paint Rock River, Marshall Co. Associated 
with P. pyra111idat11s and P. okawe11sis. 

FH:. 4. Pe11trc111itcs okawe11sis, X 1. Bangor limestone, Glen Dean horizon, 
road lY, miles south of Paint Rock River, Marshall Co. 

Fie. 5. Zaplzreutis spi1rnlosa, X 1. Glen Dean part of the Bangor limestone, 
Frankfort, Franklin Co., r,:ommon throughout the Chester group. 

FrGs. 6-9. Diaf>/1ray11111s deg1111s, XI. Fig. G. exterior of dorsal valve; fig. 7, in­
terior of dorsal valve; iigs. 8-9, ve1itral and side views of a ventral 
\"a(vc, Golconda limestone, Frankfort road, 4 mHe southwest of Tus· 
cumbia, Ala. Common fossil ranging throughout the Chester. 

FrGs. 10-1~. Co111posila subquadrata, Xl. Fig. 10,, veul1al view, Dangor limc~tone, 
Glen Dean horizon, Frankfort, Franklin Co., Ala.; figs. 11-12, dorsal 
and ventral views of a specimen from Hardin Co., Ill. Confined to 
or most common in the upper Chester horizons. 

F1G. 13. Leiorhyncl111s carbo11ifcr11111, X 1. Fayetteville shale, Fort Gibson, Okla. 
Occurs in the FJoyd shale of Alabama. 

Frr.s. 14-17. Chonetes chcsferensis. Fig. 17, X2, ventral valve; figs. 15-16, X 1, 
dorsal and ventral valves respectively, of another specimen midway 
between Russellville and Littleville, Ala.; fig. 14, X2, 2 miles west of 
Frankfort, Franklin Co. All from Bangor limestone, Glen Dean hori­
zon, common to abundant at this horizon. 

Frcs. 18-19. Spiriferina s.hi11osa, XI. Fig. 18, ventral; fig. 19, dorsal valve; 
"squeezes" of natural moulds; sandstone in Gasper formation about 
SO feet above bottom, about Y, mile south \Of bridge across Bear Creek 
and about 30 miles south of Allsboro, Calbert Co. 

Frcs. 20-23. S piriferina transversa, X 1. Figs. 20-21, ventral and dorsa.J views of 
specimens preserving shell and markings, shaly limestone of Gasper 
formation, immecliatcly ovcr1yi11g llic as1Jhaltic oolite bed at the bot­
tom of the formation : state road on the east slope of Sutton Hill, 
3 miles southwest of Cherokee, Colbert Co.; fig. 22, X 1, cast of dorsal 
valve; fig. 23, X 4, "squeeze' 'of natural mould of dorsal valve, Gasper 
form~tion, 50 feet above bottom, in road half a mile south of bridge 
across Bear Creek and 3Y, miles south of Allsboro, Colbert Co. As-

Frc. 14. 

Frc. 25. 

sociated with Brach~,ithyris chesterensis. 

Spiriferina kc11t11cllyc11sis, or cristata. Xl. Pennsylvania, St. Josep!:i, 
M-0. Occurs in Pottsviille formation of Alabama. 

Spirifer increbescens, X 1. Bangor limestone, Glen Dean horizon, mid­
way between Russellville and Littleville, Ala. This species is of most 
common occurrence in the upper part of the Chester group. 



GEOLOGICAL SUR\"EY OF :\LAE-\:\L\ 

:~t:i'··~ .. : :P,:_.,, ·.· ... , ... . 

man ... 

PLATE G5 

fo:-:-:ils of the Danger limc:-:toncs and other form;itions of the Che:-:tC'r g ro11p, fi .: :-:. I ·'.2 :l :111.J 
fig. 2!'.i; and oi the P ott'-\· ilh: fonnatiun, fi~ . :!-! 



THE PALEOZOIC ROCKS 19<J 

are also among the most common Bangor fossils. (See Pl. 65, figs. 
20-22.) 

Prismopora serrulata, Pen.tremites pyramidatus, and Pentre111ites 
brevis, together with other forms not yet found in Alabama, are diagnostic 
of the Glen Dean limestone in Illinois, Kentucky, and northern Middle 
Tennessee. The lower 100 to 200 feet of the Bangor certainly is to be 
correlated with the Glen Dean, whereas the higher part doubtless repre­
sents several other sandstone and limestone units in Illinois and Kentucky 
above the Glen Dean, as shown in the correlation chart and in the section 
for southern Illinois at the right of Plate 49. 

Another reason for correlating the Hartselle sandstone as here 
restricted with the Hardinsburg sandstone can now be understood. The 
Hardinsburg underlies the Glen Dean limestone and the Hartselle under­
lies the Bangor limestone as here restricted, and the lower part of the 
Bangor, or the beds immediately overlying the Hartselle sandstone, is 
equivalent to the Glen Dean limestone. 

The Bangor has in the past been quarried extensively for flux, in 
the vicinity of Blount Springs and Village Springs in Murphrees Valley, 
but apparently has not given entire satisfaction, as the old quarries haYe 
been abandoned. At Rockwood, Franklin County, however, there is a 
bed of white oolite of considerable thickness that is favorably situated 
for quarrying. This rock is equally suitable for chemical uses and for 
building stone and is utilized for both purposes. It was used in nitrogen 
fixation at the Government nitrate plant at Sheffield and is shipped to 
Birmingham for metallurgical uses in making iron and steel. As a 
building stone it seems fully equal to the "Bedford oolite" of Indiana. 

PEXXIXGTOX FORMATIOX 

Above the Bangor limestone lies a varying thickness of limestone and 
shale with some beds of red shale which represent the lower part of the 
Pennington formation of Tennessee, Virginia, and eastern Kentucky and 
which in detailed mapping would be separated from the Bangor but which 
are for convenience shown with the Bangor on the accompanying map. 
The red shale · is well exposed on the roads up Sand and Lookout 
mountains. 

The Pennington heels in this area are composed mainly of argillaceous, 
partly cherty limestone, with which are associated beds of shale, some of 
them red, the red shale being the striking and characteristic feature of the 
Pennington formation to the north. The beds referred to as the Penning­
ton are probably nowhere more than 200 feet thick and commonly not more 
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PLATE 66 

FIGS. 1-2. Archimedes cf . • -l. im,.aginat11s. Showing parts of the revolving frond 
attached. Fig. 1, X 1; fig. 2, X4; showing the celluliferous upper sur­
face of the frond. Base of the Bangor limestone, Glen Dean horizon, 
between Russellville and Littleville, Ala. 

FIG. 3. Archimedes s<.c•allo<.m111s, X 1. Bangor limestone, Glen Dean horizon, 
10 miles east of Bangor, Ala. Archimedes is fairly abundant in the 
Bangor limestone of Alabama, but rare at other horizons. This is the 
solid spiral axis, the part usually preserved. The celluliferous frond 
has been broken away. 

FIGS. 4-7. Pi:is111of>ora scrrulata. Fig. 4, X 3; fig. 5, X 1, side views and fig. 7, 
X 1, end view of same specimen; fig. 6, X 3, side view of another speci­
men; Bangor limestone, Glen Dean horizon, 1% miles east of Bangor, 
Ala. This is the main guide fossil of the Glen Dean. 

Fie. 8. 

Fre. 9. 

Fre. 10. 

Avicu/of>ecten rectilatcralis, X 1. Coal measures, Ill. Occurs in Ala. 

Astarte/la <.'era, X 1. Coal measures, Young Co., Texas. Common in 
Pottsville formation (coa:l measures) of Alabama. 

Leda bellistriata, X 1. Coal measures, Ill. Occurs in Alabama. 

Fies. 11-13. Ca11e3•ella waf>a11uckmsis, X2 . Figs. 11 and 12, X4; fig. 13, X 1; fig. 
11, left; figs. 12 and 13, right valves; Caney shale, Okla. Occurs in 
Floyd ~hale and dark shale of the Gasper formation (see Plate SOB) 
in Afabama. After Girty. 

Fre. 14. 

Fre. 15. 

Fre. 16. 

Edmondia gibbosa, Xl. Coal measures, Neb. Occurs m Pottsville 
formation, Alabama. 

Pleurophorus sp. ?, XL Coal measures, Ohio. Occurs in Pottsville 
fo_rmation, Alabama. 

Allorisma terminale, XL Coal measures, St. Joseph, Mo. Occurs in 
Pottsville formation, Alabama. 

Fies. 17-18. Composita subtilita, Xl. Coal measures, Green River, Ky. Occurs in 
Pottsville formation. Ala. These figures are near center of plate and 
through oversight are numbered 10 and 11-fig. 10, below, ventral; 
fig. 11, above, dorsal view. 
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Fossils of the Bangor limC'~tonc, fig s. 1-7 and 11-13; and PottsYillc formation (coal measures), 
figs. 8-10 and 14-16 
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than 50 feet thick. Their probable correlation is shown on the chart 
(p. 80). 

FLOYD SHALE 

Southward and eastward from the areas of its typical limestone 
facies the Bangor passes laterally into the Floyd shale, named from Floyd 
County, Ga., where the shale includes nearly all of the Miss· ssippian 
series and covers a large area. The "Oxmoor or shale and sandstone 
phase" of the Alabama Geological Survey included the Floyd shale and 
the overlying Parkwood formation. 

The change of facies from limestone to shale takes place in a belt 
of considerable width which roughly follows the general direction outlined 
on page 196 as the eastern and southern limits of the Bangor limestone. 
A plain illustrafon of this change of facies is seen in Shades Valley. In 
the vicinity of Trussville, in the north end of the \Talley, the Bangor 
limestone extends clear across the valley and is immediately overlain by 
the Parkwood formation or possibly is separated from the Parkwood by 
a small thickness of shale that corresponds to the top of the Floyd. 
East of Bessemer; on the other hand, shale with sandstone and only here 
and there an occasional thin layer of limestone extends clear across Shades 
valley and occup:es the whole space between the Warsaw limestone below 
and the Parkwood formation above. The Hartselle sandstone has here 
thinned out and the dark shale of Gasper age below the Hartselle has 
merged with the dark shale of Bangor age above the Hartselle to form a 
single fairly homogeneous mass-the Floyd shale. Borings in the western 
part of the State show that the same change takes place southward from 
Tennessee Valley. The shaly limestone at the bottom of the Bangor in 
Franklin County probably denotes the beginning of this change. 

The Floyd shale occupies most of Shades Valley, a broad belt in 
Cahaba Valley east of Leeds and Pelham, a wide area east of the Coosa 
coal field, an oval belt in Coosa Valley between Shelby and Talladega 
Springs, an area south of Vincent in Shelby County, and extens:ve areas 
in northern Calhoun County. Throughout these eastern areas of Floyd 
there is generally .evidence of a thin development of Fort Payne chert 
beneath the Floyd, and a clean exposure in the railroad cut 1 mile east of 
Odenville discloses about 15 feet of Warsaw between the Floyd and the 
Fort Payne. In one exposure in the area south of Vincent, in the NE. 34 
sec. 14, T. 20 S., R. 2 E., the Floyd rests upon the Little Oak limestone. 
North of Anniston, at Camp McClellan, and also along the road between 
Alexandria and \Vellington, just north of Talassahatchie Creek, it seems 
to lie upon the Conasauga formation. C. W. Hayes, on unpublished 
maps, has shown a large area of Floyd shale lying upon the Conasauga 
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in the southern part of the Fort Payne and northern part of the Anniston 
quadrangle. There is thus a great unconformity at the base of the 
Floyd shale in these areas. 

The ground on the outcrop of the Floyd is largely low and poorly 
drained and the soil clayey. The areas resemble the flatwoods areas on 
the outcrop of the Conasauga formation. Although much of the area 
underlain by the Floyd is low and the formation poorly exposed, yet the 
undecomposed rock is so near the surface that it is extensively exposed 
in road cuttings and ravines, and it can be seen almost anywhere. A 
few places where it can conveniently be examined occur in railroad cuts 
just north of Calera, at the shale pit 1 mile east of Leeds for the cement 
works, in the railroad cut 1 mile east of Odenville, in the road a short 
distance within the entrance to Camp McClellan, in railroad cuts between 
Calcis and Sterrett. and along the highways that cross the Floyd areas in 
northern Calhoun County. 

The Floyd is predom:nantly a shale, much of it black and fissile 
but most of it greenish and of crumpled and fragile crumbling texture, so 
that it breaks up on handling into smali and stili smaiier flakes with 
slickensided and greasy looking surfaces. Interbedded with the shale are 
many lenses and layers of sandstone and fewer thin layers of limestone. 
The sandstone is generally hard, fine grained, and greenish. It commonly 
occurs as lenses in the shale, as can be seen in moderately high railroad 
cuts. Continuous beds of thick-bedded or thin-bedded sandstone also 
occur. The sandstone is distributed throughout the shale, both areally and 
vertically, and the soil over most of the area is full of larger or smaller 
fragments of it. Much of the sandstone is coated on the bedding ~urfaces 
with quartz crystals that glisten and flash in the sunlight, and fnr that 
reason these pieces are called "diamond rocks." An extremely iine­
grained siliceous rock makes a low ridge 1 mile west of LeeJs. This 
rock is evenly bedded and cut by many intersecting joints, so that it 
breaks down into small pieces of varying shape that are bounded by 
smooth faces. The same type of rock and in the same belt of Floyd as 
that at Leeds is well exposed on the Ohatchie road about 10 miles east 
of Greensport Ferry and is probably the same bed as the one east of Leeds. 
Pieces of similar rock which occur in the vicinity of Halls tank in Shades 
Valle:y, a.bout 27~ miles ~crthe~~t cf Besse!11er, i!!dic~te the presenc~ nf 
the same bed there. 

The limestone of the Floyd is generally argillaceous, bu.t beds of 
purer composition, crystalline texture, and dark color also occur. ome 
of these layers have been greatly shattered and recemented by the deposi­
tion of calcite in the fractures, which has yielded white-veined dark lime 
stone. Examples of this stone can be seen in the streets of Pell City. 
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Many small exposures of thick-bedded limestone occur along the south­
east margin of the Floyd belt just northwest of the edge of the area of 
Talladega slate from Columbiana southwestward to the Coastal Plain 
cover of sand and gravel. A bed of sheared limestone of considerable 
thickness is exposed west of the road and midway between Duke and 
Hebron. This limestone contains Chonctes, probably C. chestcre11sis. 
This locality is one of the few at which fossils occur in the Floyd. About 
a mile south of this locality another exposure of limestone GO feet thick 
occurs at a road crossing on a small stream. Limestone was seen at other 
points in this general area. The greatest development of impure lime­
stone noted occurs about a third of a mile west of Spring Creek Church 
in sec. 2, T. 24 N., R. 15 E. This rock, which is a thin-bedded argilla­
ceous and highly fossiliferous limestone weathering to shale, possibly 100 
feet thick, is exposed one-third of a mile northwest of the church and 
near the road in the southwest quarter of the section. This rock lies 
well down toward the base of the Floyd. 

The thickness of the Floyd shale in the southern part of Shades 
Valley, as determined by borings and mine shafts, is about 1,200 feet. 
It is substantially the same around the southern end of the Coosa coal 
field, where the strata are vertical and the top and bottom boundaries 
are about 1,200 feet apart. In the more eastern areas the thickness 
can not be determined. because of crumpling. Relatively thin beds can 
be made to cover large areas in a steeply inclined or vertical attitude 
through compression and crumpling by pressure applied to their sides. 
So the Floyd, certainly not much if any more than 1,200 feet thick, as it 
crops out in a narrow strip 1,200 feet wide at the south end of the Coosa 
coal field, expands to an area 7 miles wide, in which the beds are highly 
inclined, along Yell ow Leaf Creek 10 miles or so to the northeast, on 
the east side of the Yellow Leaf basin of the Coosa coal. field. Although 
there may be some increase in thickness, it is ev:dent that the greatly 
expanded area is mainly due to compression and plication. It may be 
reasonably surmised that the natural thickness of the Floyd reaches about 
2,000 feet in northeastern Alabama but is probably no greater than that 
amount. 

The Floyd is generaly unfossiliferous, but the impure limestone at 
the base west of Spring Creek Church,-mentioned in the preceding para­
graph, is literally crowded with fossils, most of them brachiopods and 
fenestellid bryozoans. In a collection obtained about a third of a mile 
northwest of Spring Creek Church Girty distinguished 24 species besides 
several unidentified species each of Fenestella and Polypora, making 
probably 30 to 35 species in all. The forms specifically identified include 
such common Chester species as Spirifer aff. S. i11crebesce11s, Spiriferina 
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spinosa, Spirifcrina transvcrsa, Composita subquadrata, and Cliothyridi11a 
sublamcllosa. The horizon is either Gasper or lower Bangor (Glen 
Dean). At other localities, especially in Shades Valley, many other 
Chester fossils have been collected, including species of Archimedes, which 
ranges to the top of the formation. Two other species of peculiar signifi­
cance are Lciorlzy11drns carbonifcrum and Ca11cyclla wapamickcnsis (Pl. 
64, figs. 12-13 and Pl. GG, figs. 11-13), both occurring in the Caney and 
Moorefield (black) shales of Arkansas and Oklahoma. It is certain 
that the Floyd corresponds to the formations that have been here described 
as ranging from the base of the Gasper to the top of the Bangor, and 
probably extends as low as the base of the Ste. Genevieve. The difference 
in facies of these contemporaneous deposits, the Bangor and Floyd, is 
complete. In the northwestern and northern counties pure limestones 
for the most part were deposited, whereas during exactly the same time 
in the same sea clay and sand were deposited in the Floyd shale areas, the 
two deposits overlapping and interfingering along their common boundary. 
Similarly, sand and clay are now being deposited along the northern coast 
of the Gulf of Mexico, whereas pure limestone is being deposited in the 
vicinity of the Florida Keys and the Bahama Islands. 

PABKWOOD FORMATIOX 

Above the Floyd shale in Shades and Cahaba nlleys and above the 
Pennington formation or the Bangor limestone in other areas in the 
State, is the Parkwood formation, which was named from Parkwood in 
Shades Valley. This formation was included with the Floyd shale in the 
"Oxmoor or shale and sandstone phase" of the Alabama Geological Survey 
reports and maps, but it is lithologically and paleontologically so different 
from the Floyd as to necessitate its separation from the Floyd as a distinct 
stratigraphic unit. Furthermore, only the Floyd shale corresponds to the 
upper Mississippian limestones to the northwest; the Parkwood in its 
entirety overlies them, as is shown in the area east of Trussville. The 
Parkwood includes the body of rocks between the base of the sandstone 
that makes Little Shades Mountain and the Brock coal bed, which is 
taken as the basal bed of the Pennsylvanian series of the Cahaba coal 
field. Little Shades Mountain is a ridge or scarp summit in Shades 

fossils, including Archimedes, are rather plentiful just below the sand­
stone that makes this ridge, but all fossils are rare above the sandstone. 
Rocks of strictly Parkwood type begin immediately east of Trussville at 
the top of the Bangor limestone, and it is belieYed that the base of the 
sandstone of Little Shades Mountain marks the same horizon as the 
base of the Parkwood at Trussville, and furthermore that the top of the 
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Pennington formation and of the Floyd shale mark the top of the highest 
}.iississippian of the Appalachian region outside of the small area of the 
Cahaba and Coosa coal fields of Alabama. The Parkwood is not present, 
even on the northwest s:de of Birmingham Valley, along the southeast 
margin of the Warrior coal field 6 miles distant from Little Shades 
:\fountain. 

The Parkwood is present along the full length of the northwest side 
of the Cahaba and Coosa coal fields; along both sides of the Vandiver 
anticline, which separates the Yellow Leaf basin of the Coosa coal field 
from the rest of the field; and on the east slope of Blount Mountain west 
of Springville and for an undetermined distance northward. It swings 
around the southwest end of the Yellow Leaf basin of the Coosa coal 
field, but in the area a few miles to the northeast along the southeast side 
of that basin it can not be recognized. It may thin out, be faulted out, 
or so merge into the Floyd shale as to be indistinguishable from that shale. 
The best sections at which to study the Parkwood are found along the 
road east from TrussviUe to Roper; along the old Birmingham-Leeds turn­
pike to the summit of Shades Mountain; and along the Southern Railway 
from the low sandstone ridge that marks the base of the Parkwood, one­
third of a mile southeast of Morgan, to Genery Gap. The Parkwood 
can be identified on the east slope of Blount Mountain on the Springville­
Inman road by its distinctly elastic character and by the fact that it extends 
several hundred feet above the red Pennington shale at the foot of the 
mountain, which is present in a wide valley immediately east of the base 
of the mountain. On the west side of the Coosa field the Parkwood 
formation may be seen on the road from Leeds to Moore Gap and in the 
vicinity of Johnson ;\fountain 2 miles northeast of Pelham. 

The Parkwood is made up of shale and sandstone. The shale is 
predominantly clayey and the sandstone either siliceous or more or less 
feldspathic ( arkose) which occurs mostly in strata that have a maximum 
thickness of a hundred feet and are made up of layers from a few inches 
to a foot or more in thickness, and it is generally composed of medium­
sized grains. The color of both shale and sandstone is invariably gray 
in the fresh condit:on. The sandstones of the formation make ridges, 
as is shown on the Bessemer and Leeds togographic maps. Bluff Ridge 
and Bee Ridge west of Genery Gap ; Little Shades Mountain and Bald 
Ridge south of Birmingham in Shades Valley; and Pine Ridge and many 
unnamed ridges southeast and northeast of Irondale are examples. In 
their general physical aspects the Parkwood rocks resemble those of the 
overlying Pennsylvanian much more closely than they qo those of the 
Floyd shale. 

The thickness of the Parkwood .. as determined from its dip and the 
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width of its outcrop, is 2,200 feet southeast of Trussville, about 2,000 feet 
southeast of Irondale, and 1,500 feet west of Genery Gap. It is about 
1,000 feet thick east of the Coosa coal field and 400 feet thick on the east 
slope of Blount MountaiR. 

It is a natural and pertinent question why the Parkwood is included 
in the Miss;ssippian? In the first place the base of the Pennsylvanian 
of Alabama, as located at the base of the Brock coal bed, seems to lie at 
a horizon in the lower Pottsville as low as the lowest Pennsylvanian of 
Virginia, West Virginia, or Pennsylvania, and if the base of the Penn­
sylvanian is placed here a consistent base is given to the Pennsylvanian 
throughout the Appalach:an coal fields. In the second place distinctly 
Mississippian fossils, such as Archimedes and Fcnestella tenax, have been 
found in beds that are believed to lie in the lower part of the Parkwood. 
Higher up in the Parkwood there seems to be a mixture of Pennsylvanian 
and Mississippian fossils, as, for example, in a collection from the east 
side of Blount Mountain, in which Girty identified Derbya kaskaskicnsis 
and Hustedia mor111oni, two Pennsylvania forms, and Spirifer leidyi and 
Reticularia set-igera, two 1fississippian forms. In a collection from the 
sandstone of Bee Ridge west of Genery Gap and east of Bessemer Girty 
has identified such good Pennsylvanian fossils as Spirifer rockymonta11a, 
C omposita subtilita, and Deltopecten occidental is. (See Pis. 66 and 67.) 

The conclusion that the author draws from all the facts-sequence, 
lithology, and fossils-is that the Parkwood bridges the gap or uncon­
formity that elsewhere in the Appalachian region intervenes between the 
Mississippian series and Pennsylvanian series, as set forth in the pages 
that immediately follow, so that there is here no sharp line of division 
within the Parkwood that would serve as a division line between the 
Mississippian and Pennsylvanian series. The basal part of the Parkwood 
is probably equivalent to the upper part of the Pennington formation of 
eastern Tennessee. 

GENERAL CONSIDERATIONS ON THE MISSISSIPPIAN ROCKS 

As has been shown, the Mississippian, whether regarded as beginning 
with the Chattanooga shale or with the Fort Payne chert, rests upon sev­
eral older Paleozoic formations from the Conasauga upward. It appears, 
then, i:hai: tl1e entire Paleozolc a.-t::a o[ the: State, at least so fai'" as iion­
exposed to view, was dry land just preceding the beginning of Missis­
sippian deposit:on. As a result of warping, emergence, and erosion 
during preceding Paleozoic time, different Paleozoic formations came to 
crop out on different areas of the pre-Mississippian land surface, and 
upon resubmergence and transgression of the Mississippian sea over the 
State the initial formation of the Mississippian was deposited upon these 



THE PALEOZOIC ROCKS 207 

Paleozoic formations from the Chattanooga shale down to the N ewala 
limestone or even to the Conasauga formation. It seems, even, that some 
of the pre-Mississippian land areas were not submerged until a later 
time, as a consequence of which the Floyd shale was laid down upon them. 
As an example, the Floyd shale is in contact with the Ordovician Little 
Oak limestone south of Vincent (see p. 201), and in contact with the 
Conasauga formation in the vicinity of Camp McClellan north of Anniston 
and also in a considerable area 10 miles or so northwest of Piedmont. 

Another interesting feature of the M:ssissippian series of the Ap­
palachian Valley and interior region is that the entire body of the series is 
nearly all composed of limestone in Madison and Jackson counties, Ala., 
and adjacent parts of Tennessee, and, furthermore, the upper part of 
the series from the top of the Warsaw to the top of the Bangor 
limestone is nearly without elastic deposits from north Alabama north­
ward to Ohio River and eastward into southwest Virginia and eastern 
West Virginia. The contemporaneous Mississippian deposits, however, 
that surround this central area of limestone in all directions are 
wholly or largely made up of elastic material, sand or clay. To 
the northeast, in Pennsylvania and Maryland, lie the Mauch Chunk 
shale and Pocono formation; to the northwest, iil' Indiana, western Ken­
tucky, and southern Illinois, lies a great series of alternating limestone 
and sandstone strata, some of the sandstones reaching a thickness of 200 
feet; to the southwest, in Alabama, the Gasper and Ste. Genevieve, as we 
have seen, and beneath the Warrior coal field the Bangor limestone also, 
are passing into shale and sandstone ; and to the southeast lies the great 
clast:c mass of the Floyd shale. The central part of the Mississippian 
sea lay in the region of the Appalachian Plateau, and, owing to the dis­
tance of that region from the shores of the time it received but little sedi­
ment washed in from the land, as a consequence of which the deposition 
of calcium carbonate-the material of limestone-was continuous, and a 
thick body of limestone was formed, which is surrounded by contempora­
neous rocks either wholly or in large part made up of elastic materials. 

UNCONFORMITY 

The earliest Pennsylvanian rocks ("Coal Measures") of the Ap­
palachian region were deposited in a comparatively narrow trough that 
extended from Alabama to Pennsylvania. The anthracite troughs of 
Pennsylvania form its existing northern end, the rocks of the Coosa and 
Cahaba coal fields .mark its southern end, and the Pocahontas field of 
West Virginia marks its position in that region. The trough was bounded 
on the northwest and on the southeast by elevated land occupied by 
Mississipp'.an rocks, the outcropping edges of whose gently inclined strata 
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were formed of older and older formations the greater the distance from 
the axis of the trough, as shown in the accompanying section. 

Naturally the earliest Pennsylvanian rocks accumulated in the bottom 
of the trough; later deposits extended farther and farther from the axis 
of the trough and overlay the eroded edges of the Mississippian strata. 
So it came about that whereas the oldest Pennsylvanian rocks along the 
axial (deepest) part of the trough lie upon the youngest Mississippian 
rocks, the latest deposited Pennsylvan:an rocks extend far outward from 
the axial region, where they naturally come into contact with the oldest 
Mississippian formations. Thus, on Ohio River at Portsmouth, Ohio, 
strata of late Pottsville age, younger than any of the coal measures of 
Alabama and probably younger even than the topmost rocks of the 
southern part of the Cahaba field, where the thickness of the Pottsville 
is around 9,000 feet, lie upon Mississ'.ppian rocks of Burlington age 
nearly corresponding to the lower part of the Fort Payne chert. There­
fore the time that elapsed between the deposition of the rocks of Burling· 
ton age and those of late Pottsville age at Portsmouth, Ohio, was of 
sufficient duration for the deposition of at least 12,000 feet of rocks in 
the southern part of the Cahaba coal field, including the transitional Park­
wood formation, which is not present elsewhere. Our knowledge of this 
major unconformity beneath the "Coal Measures" of the Appalachian 
region is due to David White, who through the study of fossil plants has 
been able to determine the age of the Pennsylvanian in contact with the 
:\Iississippian in different parts of the Appalachian coal fields. There 
is probably a considerable time gap between the oldest Pottsville, even of 
most of the initial eastern trough and the underlying Mississippian rocks, 
a gap which in Alabama was bridged by the deposition of the Parkwood 
formation. In other words, in the Coosa and Cahaba reg:ons there was 
no cessation of deposition between the Mississippian and Pennsylvanian 
series, or if there was it lasted a much shorter time than elsewhere. 
The transgressive relation of the Pennsylvanian series is illustrated by 
the diagram shown in figure 3. 

PENNSYLVANIAN SERIES 

POTTSVILLE FOR~IATIOX 

'""'' ,... ,, ·u .1 - - ---~· r ______ ..._~- __ c ._ 1 __ Tl-1----~- -~1 •. ~ .. - .:._ 
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Alabama. It is of the greatest interest and importance because it is 
the coal-bearing formation, and coal equally with iron ore lies at the 
foundation of Alabama's industrial development. This coal-bearing for­
mation was named from Pottsville, in the anthracite coal field of eastern 
Pennsylvania, where the name applies to all of the Pennsylvanian rocks 
below the Buck Mountain coal bed. 
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Frn. :>. Diagram illustr~ting the trans1tre,si»e deposition and unconformable relations of the 
P otts\·ille strut:i upon the ) rississippian series 
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The Pottsville formation of Alabama is div:ded into four fields, 
named in the order of their size and productiveness: the Warrior, Cahaba, 
Coosa, and Plateau fields. The distribution of these fields is easily 
made out from the map. The Coosa field is the easternmost of the Potts­
ville areas; the Cahaba field is a few m"les to the west of the Coosa field; 
the Warrior field is the large area of Pottsville that extends from Bir­
mingham and Murphrees valleys to the west side of the State and south­
westward an unknown distance under the deposits of the Coastal Plain; 
and the Plateau field is composed of a number of separate areas in the 
northeastern part of the State, extending westward to Monte Sano, in • 
Madison County and just east of Huntsville, and including Blount Moun­
tain, Lookout Mountain, Sand Mountain, and a number of hilltop areas 
in Jackson, Marshall, and Madison counties. The Coosa and Cahaba 
fields are relatively narrow structural troughs or synclines faulted along 
their southeast sides. From their northwest sides the rocks dip south­
eastward and the basal strata reach great depths in the deepest part of 
the troughs. Blount and Lookout mountains of the Plateau field are 
essenfally shallow synclines. The Warrior field occupies a broad, rela­
tively shallow structural basin. 

All these fields were once connected by an unbroken area of coal 
measures, and their separation into the existing fields is the result of 
folding, faulting, and erosion of the areas that were uplifted, or, in other 
words, the anticlinal areas. The Pottsville strata which extended over 
the anticlines were on account of their exposed condition entirely washed 
away, but the parts of the same strata in downward folded areas or 
synclines, on account of their lower position, were less actively attacked 
by the forces of erosion and escaped removal. The detached hilltop areas 
of Jackson County and vicinity are outliers of the elevated Cumberland 
Plateau of Tennessee, which formerly extended unbrokenly into Alabama 
and has been dissected into small parts by stream erosion. 

The Pottsville formation is a rather monotonous succession of beds of 
shale and sandstone, and derives its chief interest from its coal beds and 
beds that carry marine fossils. 

Owing to the resistant character of the Pennsylvanian strata, the 
areas underlain by them are likely to be elevated above the surrounding 
country and bounded by high and steep escarpments, such as Shades 
Mountain. The escarpment along the north margin of the \Yarrior coal 
field capped by Pottsville sandstone is shown in Plate 63, B. 

The base of the Pottsville in Alabama is provisionally placed at the 
base of the Brock coal, which closely underlies the Shades sandstone on 
the northwest side of the Cahaba coal field, and the base in the Coosa field 
is believed to extend to as low a horizon as that of the Brock coal. In 
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no other part of the State are the basal Pottsville beds believed to lJe as 
old as those of the Cahaba and Coosa fields. The top of the Pottsville­
that is, a horizon equivalent to that just beneath the Buck :\fountain 
coal bed of the Pennsylvania anthracite field-is believed to be unrepre­
sented in Alabama. 

In the lower part of the Pottsville formation, which crops out along 
the northwestern margins of the Coosa and Cahaba fields. and along both 
sides of the Vandiver anticline, which separates the Yellow Leaf basin of 
the Coosa field from the rest of the field, lie two thick strata of siliceous 
and locally conglomeratic sandstone and a third higher bed of thinner 
and less siliceous sandstone, all three of which together have long been 
known in Alabama as the "Millstone grit." These beds, however. have 
nothing to do with the typical "Millstone grit" of England, except perhaps 
that they resemble it in hardness. These strata make prominent ridges. 
such as Shades Mounta=n and Pine Mountain and Chestnut ridges on the 
northwest side of the Cahaba field, from which they are named Shades. 
Pine, and Chestnut sandstones respectively. These sandstones are separ­
ated by shale that carries coal beds in places. They also make the high 
ridges of the Coosa coal field known as Backbone, Oak, and Double Oak 
ridges and others. A siliceous sandstone which makes Sand :.\fountain 
on the east margin of the Warrior coal field and which is named Boyles 
sandstone, from Boyles Gap 5 miles north of Birmingham, is believed to 
represent the Pine sandstone, the second from the bottom of the two 
sandstones at the base of the Pottsville of the Cahaba coal field. Above 
these basal siliceous or quartz sandstones the sandstone beds are more or 
less feldspathic or arkosic, rather soft, and commonly thick to massively 
bedded. The upper 2,000 feet or so of the Pottsville of the southern 
part of the Cahaba coal field-the part above the Thompson coal be<l­
consist in large part of coarse conglomerate, the largest pebbles of which 
are 6 inches in diameter. The pebbles are of quartzite and chert from 
an unknown but distant source. In places a conglomerate bed of this 
character lies directly upon a coal bed. It is difficult to understand 
how a great mass of large pebbles could be transported far an<l wide alHl 
spread over a perfectly flat area like one occupied by a peat bog of great 
extent, which was the original form of the coal bed. Some of the shale 
beds which sep~rate the sandstone strata and which carry the coal beds 
are composed of nearly pure clay and others are of more or less sandy 
composition, the latter usually becoming rusty on weathering through the 
oxidation of a small content of iron. The clay shale is generally dark 
from carbonaceous matter as at the shale quarry for the Lovick brick 
works in the Cahaba field between Birmingham and Leeds. 

Coal beds are distributed throughout the Pottsville of the diiferent 
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fields from bottom to top of the formation. In the Cahaba field at least 
40 different beds are known, and in the Warrior field about half as many. 
In the northern end of the Coosa field, in the Ragland-Coal City district, 
there are many beds but outside of that district not enough is known about 
the coal beds of the Coosa field to warrant any definite statement. About 
half a dozen beds are known in the Yellow Leaf basin, but owing to lack 
of adequate exploration their extent, thickness, and quality have not been 
determined. In the Plateau field there are known to be several beds, but 
here also knowledge is deficient. 

Not all the coal beds are of minable thickness or quality. In the 
Warrior field about 11 beds are workable in areas of different extent­
some beds in one area, others in another; in the Cahaba field about 15 beds 
are similarly workable; in the north end of the Coosa field, as shown by 
Prouty on his map of the Coosa coal field, about 12 beds; in the Plateau 
field at least one bed in Blount Mountain and one in Lookout Mountain 
are of workable thickness; and in Sand Mountain and the residual knobs 
west of Sequatchie Valley one bed at least is locally workable. 

By "workable" under present conditions is meant a bed prevailingly 
not less than 2 0 feet thick, from which coal can be produced on a com­
mercial scale, or, in other words, a bed must have the thickness and 
quality to sustain a shipping mine. 

Many of the thinner beds can be worked for local supply and even­
tually may become workable on a commercial scale as the coal of the 
thicker beds is exhausted. 

The number, position, names, and the tentative correlation by David 
White, of the coal beds of the different fields are shown in the sections 
of figure 4. 

In the Warrior field there are no commercially workable coal beds 
below the Black Creek bed and in the Cahaba field below the Gould coal, 
and in the Coosa field there is no workable coal in a wide strip occupied 
by the basal siliceous ridge-making sandstones ("Millstone grit"). These 
areas of Pottsville rocks (coal measures) that are destitute of workable 
coal are therefore set off on the map from the productive areas and 
designated by another pattern. The main productive areas and the areas 
of the Coosa field in which' the coal resources are undetermined, as the 
Yellow Leaf Basin, are mapped separately. All of the Plateau field in 
which the coal resources are known to be small as compared with the 
main productive areas of the Warrior and Cahaba fields is set off as a 
third area designated by a still different pattern. The dividing line 
between the productive and unproductive areas of the \Varrior field is 
drawn at the outcrop of the Black Creek coal; in the Cahaba field it is 
drawn at the outcrop of the Gould coal; and in the Coosa field it is 
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PLATE 67 

DerbJa crassa, X 1. Dorsal valve, \Vinstea<i Iowa. Occurs in Potts­
ville formation (coal measures) of Alabama. 

Avicu/opecte11 rectilateralis, X 1. Pottsville formation, Ill. Occurs in 
Alabama. 

Deltopccten occide11talis, X 1. Leavenworth, Kansas. Occurs in Ala­
bama. 

Fies. 4-5. S pirifer rnck~•111011tan11s, X 1. Dorsal and ventral valves. After Meek. 

Fxc. 6. 

Fxc. 7. 

Occurs in Pottsville formation of Alabama. 

Naiaditcs elongata. Small specimen. X 1; other specimen, X20. After 
Dawson. Occurs in Pottsville formation of Alabama. 

M argiliifera 11111ricafa, X 1. Chariteau Co., Mo. Occurs in Alabama. 

FIGs. 8-9. Hustedia mor111011i .. Xl. St. Joseph, Mo. Occurs in Alabama. 

FIG. 10. 

FIG. 11. 

Fxe. 12. 

Pinna peracuta, X 1. Ka1Jsas City, Mo. Occurs in Alabama. 

Productus cora, X 1. Henry Co., l\·fo. Occurs in Alabama. 

Prod11ctus semireticulatus, X 1. Menard Co., Ill. Occurs in Alabama. 
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drawn at the bottom coal of the Ragland and Coal City basins, and above 
the Pine sandstone of the "Millstone grit" elsewhere. 

With the exception of a small area in Lookout Mountain all the 
Alabama coal is of the high-grade bituminous variety, and its fixed carbon 
averages between 55 and 60 per cent, volatile hydrocarbon between 25 and 
30 per cent, ash about 9 per cent, and moisture about 2 0 per cent. Most 
efficiency tests show a calorific value above 13,000 British thermal units 
for the coal as it comes from the mine. The highest grade coal outside 
of Lookout Mountain is in the Pratt bed southwest of Birmingham, where 
the fixed carbon runs up to G4+ per cent. 

In Lookout Mountain the coal is, in part at least, close to the semi­
bituminous grade, having the ratio of about 20 between volatile hydro­
carbon and fixed carbon. A few analyses of Pratt coal from the area 
southwest of Birmingham approach closely the same ratio. 

The total ultimately workable coal in the State has been estimated 
by M. R. Campbell, of the United States Geological Survey, at about 69 
billion tons before any had been mined. This amount includes coal in 
beds down to 14 inches in thickness and to the depth of 2,000 feet, which 
are regarded as ultimately workable, and coal in the Warrior basin beneath 
the cover of deposits of the Coastal Plain, southwest of the outcropping 
rocks of the coal measures. 

The great body of Pottsville of Alabama is unfossiliferous, but thin 
highly fossiliferous zones occur throughout the vertical section of the 
mass. These zones are separated by unfossiliferous beds as much as 
several hundred feet in thickness. There are at least four fossiliferous 
horizons in the Warrior field, ranging from 200 feet above the bottom 
of the Pottsville up to the Brookwood coal. Some of the more common 
forms, as identified by G. H. Girty, are Lingula carbonaria, Schizophoria 
n. sp. (very common), Derbya crassa, Productus cora, P. semireticulatits, 
Marginifera muricata, Spirifer rocky111ontanus, Hustedia mormoni, Com­
posita subtilita, Solcnopsis solenoides?, A-irirnlopecten hertzeri, A. rectila­
teralis, Deltopccten occidentalis, M ·yalina swallcn~Ji, Pleurophorus tropido­
phorns, Schizodus aff. S. symmetricus, Edmondia aff. E. gibbosa, Leda 
bcllistriata, Y oldia oweni, A nthraconiya ( N aiadites) elongata, and Estheria 
dawsoni. A number of these forms are shown on Plates 65 and 67. 
Except for the last two fossils most of the species named seem to range 
through the full thickness of the Pottsville and are useless for indi­
cating zones. Some of them range upward into post-Pottsville beds in 
other parts of the country, so that they are of little service in close correla­
tion. The fauna is, however, distinctly of Pennsylvanian age, for there 
is hardly a species that is not readily distinguishable from any Missis­
sippian form. 
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PLATE 68 

FIGS. 1-3. L ep idode11dro11 obo·vatuni. Fig. 1, X J,4 , cast of interior of the cortex of 
a forking branch. Brookwo.od coal bed, Searles, Ala. Fig. 2, X 1, im­
pression in shale of the extcrior of a larger stem of the same kind of 
tree from which the leaves -had fallen off. A thin film of coal, which 
is the carbonized outer bark or cortex, covers part of the slab. Fig. 
3, X 1, a wax squeeze of part of the specimen of fig. 2 showing the 
transversely diamond shaped leaf scars or bolsters in relief. This is 
a reproduction of the exterior of the stem as it really appeared in 
nature after the leaves had fallen off. The small point in each leaf 
scar marks the spot where the mid rib or central nerve emerged from 
the stem and entered the leaf. The two faint, vertically elongated 
traces, one on each side and rather lower than the nerve trace, are 
cross sction scars of the tracts or strands of aeration tissue. The 
shape and arrangement of the leaf bases or bolsters, simulating as they 
do the scaly exterior of a fish, suggest the namr Lepidode11dron, or 
scale tree. 

F1Gs. 4-7. Phacops rana, X 1. Fig. 5 represents a rolled up specimeri. Trilobites 
commonly roll up thus like the common living pill bugs, or sow bugs, 
or wood lice, as they are variously called, to which the trilobites may 
be related. Old quarry, l~ miles south-southeast of Ragland, St. 
Clair Co. 

Fies. 8-9. Dor'J'Pyge aldrichi, n. sp., heads, X 1. Limestone in the Conasauga for­
mation, 74 mile west of Montevallo, Shelby Co. For figure of pygidium 
(tail) of this species see Plll;te 8, fig. 14. 
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Fossils of the Conasau!rn formation (UpJJe.r Cnmbrinn) figs . 8·0 ; Frog Mountain sandstone 
(Devonian) figs. 5-7; and P ottsville form.:i tion (coal measures) , figs. 1-3. 
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The fossil plants, however, under the discriminating study of David 
White have afforded very definite evidence for correlation and show 
beyond question that their parent rocks are of Pottsville age, or lowest 
Pennsylvanian, and correspond to the lower coal-bearing rocks of the 
anthracite field of Pennsylvania and to the rocks of the Pocanontas and 
New River fields of Virginia and West Virg:nia. White has divided the 
rocks of the anthracite field , the type of the Pottsville, into three divi­
sions, namely, lower, middle, and upper Pottsville. As shown in figure 4 
he provisionally places the boundary between the lower and middle Potts­
ville at the bottom of the Black Creek coal group of the Warrior field and 
at the Harkness coal of the Cahaba field, and the boundary between the 
middle and upper Pottsville at the Y eshic coal of the Cahaba field. He 
also regards the Gould coal of the Cahaba field as lying at a horizon that 
in the Warrior field lies about 50 feet above the Boyles sandstone, at 
the base of the Pottsville of that field. As the Gould coal is next above 
the Pine sandstone, the second in upward succession of the siliceous sand­
stones ("Millstone grit") of the Cahaba field, it follows that the Boyles 
and Pine sandstones are probably the same. As the Boyles sandstone 
rests upon the Pennington shale, the Bangor limestone, or the Floyd 
shale, it follows that all the Pottsville of the Cahaba field below the Pine 
sandstone, together with the underlying Parkwood formation, aggregating 
nearly 3,000 feet in thickness, is absent along the southeast margin of 
the Warrior field. This fact is in harmony with the great unconformity 
between the Mississippian and Pennsylvanian in the Appalachian region. 

The principal types of fossil plants of the Pottsville of Alabama 
are shown on P lates 68-70, E. These types contribute the larger part 
of the vegetal matter entering into the composition of coal of Pennsyl­
vanian age generally. 

The origin of coal is a subject of great popular interest. Briefly 
stated, the P ottsville coal beds originated as peat beds in great swamps 
or marshes through the growth of land or fresh-water plants and the 
gradual accumulation of the vegetal matter, which was partly preserved 
from decay through being water-soaked or covered by the water of the 
swamps. After a longer or shorter time the swamp, with its accumu­
lated vegetal remains (peat), slowly subsided, and was covered with 
water in which were deposited sand, clay, gravel, and other material 
washed in from the bordering lands. The peat was sealed up by this 
material and preserved from decay and compressed by the weight of the 
sediment into a coal bed. After a time the subsidence ceased; another 
swamp and another great peat bog was formed, which in its turn sub­
sided and was buried like the first, and so on. That some of the swamps 
were of great areal extent is shown by the extent of some of the coal 
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PLATE 69 

Lepidodendron sp., X 1. Cast in sandstone of inside of stem showing the form and 
oblique arrangement of leaf bases characteristic of the genus. Com­
pare this with the stem or branch of a pine tree and note the similarity 
to the diagonal rows .of scars on the pine where the leaves have been 
s.hed. However, Lepidodendron has no relation to the pine but its 
nearest living relative is the common club moss (Lycopodium). The 
large oval bodies in the centers of the rhombic leaf cushions are pro­
duced by the adhesion of portions of the leaf cushions to the rock, so 
that we see here the inner torn surface of the tougher portions of the 
detached cushions. The outer coat of the bark of Lepidodendron was 
thin but hard and strong. The name means scale tree from two Greek 
words, lepidos, a scale, and dendron, a tree. A restoration of this tree 
with cone-like fruit at the tips of the branches is shown in Plate 70E, 
right ioreground. 
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beds. That they were near sea level is attested by the widely extended 
zones of marine fossils at many different levels, as !;llready described. 

The significance of these facts becomes plain when it is remembered 
that the plants grew in the air and in fresh water and that the kinds of 
animals whose shells were buried in the sediment of the fossiliferous 
zones live only in sea water, and that these zones spread over the entire 
areas which a short time before had been occupied by land plants. The 
land sank below sea level, the sea overflowed it, and the marine animals 
came in with the sea and withdrew or perished when the shallow sea was 
filled with sediment and became again covered with growing vegetation. 
This succession of events continued until over 9,000 feet of strata with 
coal beds had accumulated in the southern part of the Cahaba field. 
Through the pressure of overlying rocks and other causes the water and 
gaseous constituents of the vegetal matter of the peat beds were forced 
out, and the ash and carbon remained to form the hard coal as it exists 
at the present time. In anthracite coal this change has gone on to a 
point where but little except carbon and ash remain. 

An interesting fact pointed out by White is that whereas in the 
anthracite field of eastern Pennsylvania the Pottsville is only about 1,200 
feet thick, in Alabama-where, however it is not all present-it is 9,000 
feet thick, yet the length of time of accumulation was approximately the 
same in both regions so that the rare of accumulation in Alabama was 
much more rapid than in Pennsylvania. 

ERi~ SHALE 

East of Rebecca Mountain in the vicinity of Erin, Clay County there 
is, in the upper part of- the Talladega slate as heretofore mapped, a 
considerable ma s of black carbonaceous shale or slate which, on account 
of its development and exposures in the vicinity of Erin, is here named 
the Erin shale and shown under a separate pattern on the accom­
panying map. A good exposure of this formation is seen in the "black 
cut" on the railroad three-fourths of a mile southwest of Erin and in 
the highway for a short distance northeast of Erin. Prouty' has mapped 
three curving outcrops of 'milar r ck within the 3 miles east of Bull 
Gap, in T. 21 S., R. G E. On weathering this shale loses its black color 
and turns to a gray or dirty white, which shows that the black color is 
due to the presence of carbonaceous rather than to graphitic matter, which 
would not bleach in weathering. 

Owing to the bleaching of this IJlack shale or slate it can not be 
determined with certainty, in the absence of fresh exposure, through what 
thickness of rocks the l>lack heels occur, but th~re are indications that they 

1 Prouty, W. F., ncport on Clay County, Alabama Geo!. Survey, 1922. 
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PLATE 70 

Lepidostrobu.< hobbsii, n. sp., V. W., X 1. Fruiting cone oi a Lepidode11dro11. See 
Plates 68, 69, and 70E. Fig. 1. Fragment of cone from which the 
bracts have been broken away, showing the partially eroded spore scars 
arranged in oblique rows similar to the leaves upon the stem; fig. 2 
apparently a part of a crushed and elongated cone, that may belong to 
the same tree; fig. 3 polished cross section of cone showing the cut 
edges of the bases (sporangiophores) of the bracts and their connection 
with the centra~ axis of the cone. The spore scars are sliced slightly 
obliquely. From the Erin shale member of the Talladega slate in the 
vicinity of Erin, Clay County. The fossils are regarded by David 
White as of Carboniferous, and probably of Pennsylvanian age. 
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FOSSTT, PLANTS 0F THE ERIN SHALE ME:-.IBER OF THE TALLADEGA SLATE, OF PROBABLE PENNSYLVANIAN AGE 
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occur in a belt at least half a mile wide and have an average dip of 45° E., 
which would make the thickness about 2,000 feet, unless there is repetition 
of the same beds in closed and overturned folds, which is quite probable. 

The most significant fact about these beds, however, is the occurrence 
in them of plant fossils which, according to David White,' are in all 
probability of Carboniferous and most probably of Pennsylvanian age. 
Apparently most of the specimens are Calamites and Lepidodendron 
(see Pl. 70). These fossils have been found in the vicinity of Erin in 
association with nodules, probably originally pyritiferous, for such nodules 
occur in place in the Carboniferous slate. W. H. Hobbs, of Erin, has 
found many of them in his fields within a radius of 1,000 feet of his 
house, which is located three-fourths of a mile nearly southwest of Erin. 

As stated in the discussion of the age of the Talladega slate (p. 59), 
the body of slate above the Butting Ram and Cheaha sandstone members 
is not older than Devonian and may include rocks of Mississippian as 
well as of Pennsylvanian age, which latter is thought to be the age of 
the Erin shale. But whatever may be the exact age of the rocks with 
which the Erin shale is associated and probably involved by close folding, 
they are metamorphosed to green or blue, pink-weathering slates, indis­
tinguishable lithologically from the Talladega slate to the west of Rebecca 
Mountain and underlying the Cheaha sandstone that makes the mountain, 
which stands about 1 mile east of the best known area of the Erin shale. 

GREAT UNCONFORM1'£Y 

The next succeeding formations in Alabama after the Pottsville are 
the Upper Cretaceous formations described by Stephenson. (See pp. 
231-250.) Between the deposition of the latest Paleozoic rocks now 
known in the State and the deposition of the basal Cretaceous Tuscaloosa 
formation there intervened a very long period of time in which great 
thicknesses of strata were deposited in other parts of the world but not in 
Alabama. The absent rocks are the upper part of the Pennsylvanian 
series and the Permian series of the Paleozoic era, as developed in western 
Pennsylvania (see correlation chart, 1st column), and the Triassic system, 
the Jurassic system, and the lower part of the Cretaceous system of the 
Mesozoic era. These absent rocks aggregate many thousands of feet in 
thickness in other parts of the United States and in Alaska, Europe, Asia, 
Mexico, and South America. 

GEOLOGIC STRUCTURE 

By geologic structure as the term is here used is meant the attitude 
or "lay" of the extensive sheets or strata of rocks that compose the outer 

1 Coosa County, Alabama Geo!. Survey County Rept. 1, p. 40, 1923. 
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Sigillaria mamillaris, part of stem X 1; figs. 2-4 parts of specimen 
shown in fig. 1 twice natural size showing form and marking of leaf 
bases. Sigillaria means seal tree. The distinguishing feature of this 
tree is the vertical parallel flutings of the steam and the arrangement 
of the leaves upon them in vertical rows instead of in oblique rows 
as in Lepidodendron. The enlarged leaf bases, shaped like shields, are 
shown in figs. 2-4. This specimen preserves in places the original outer 
bark of the stem, changed however to a film of coal. Where this is 
left we see the actual exterior of the stem, and the leaf bases or 
scars ~eft when the leaves had been shed. In places where the carbon­
ized film has flaked off, the quite different markings of the under 
side of the outer bark or cortex of the stem are shown as preserved 
upon the fine sediment filling the hollow stem in the course of fossiliza­
tion. 

A restoration of the living tree is shown in Plate 70E, the tall 
t:-ee i!1 the left for~grou!!tl. The f!'uiting ~ones inc:t~ad of growing on 
the tips of the branches as in Lepidodendron, grew in circles, surround­
ing the branch or stem. The 1eaves were long, relatively slender, and 
very rigid, as indicated in Plate 70E. 
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crust of the earth. Over nearly all of Alabama these rocks are of sedi­
mentary origin-that is, they were deposited as sediments in the sea or 
spread out by running water over lowlands near sea level. As they 
originated in that manner, their original attitude or "lay" was in the 
nature of things nearly horizontal, but over most of the State they are 
now inclined, in some areas very steeply, in others gently. Not only are 
the rocks inclined but in some areas they are extensively fractured and 
dislocated along the fractures. 

The change from a horizontal to an inclined attitude has been brought 
about through vertical uplift, in some areas more than in others, and by 
lateral compression through which the strata in some areas have been 
thrown into waves, as a pile of paper composed of several sheets might 
be thrown by pressure on one edge while the opposite edge was held in 
place so it could not move. Through this lateral compression, too , were 
produced the fractures and dislocations spoken of above. 

By geologists the waves are named folds and the fractures and dis­
locations are named faults. The up-bending folds are named anticlines 
and the down-bending folds are called synclines. 

The part of the slate affected by strong folds and faults lies south­
east of Sequatchie or Browns Valley-that is, the valley followed by 
Tennessee River as far southwest as Guntersville, and thence by the same 
line continued through Blount Springs and Quinton to the vicinity of 
Brookwood. The visible folded rocks are bounded on the south and 
southwest by the Cretaceous deposits but they extend much farther to the 
southwest beneath the cover of the Mesozoic and Cenozoic rocks and 
perhaps beneath that cover connect across Mississippi with the strongly 
fo lded rocks of Arkansas. 

Some of the main synclines are those occupied by the belts of the 
Wedowee formation in the area of crystalline rocks, and the Coosa and 
Cahaba synclines occupied by the Coosa and Cahaba coal fields re pect­
ively. Blount, Lookout, and Sand mountains are essentially synclinal 
belts, whereas ilie Warrior coal field is a broad depre sion of the rocks­
that are steeply upturned along the southeast margin. 

The principal anticlines are the belts between the narrow synclines 
occupied by the Wedowee formation in the area of crystalline rocks and 
the anticlinal area of Talladega and Calhoun counties, the Cahaba anti­
cline between the Coosa and Cahaba coal fields, the Birmingham ant icline 
between the Cahaba and Warrior coal fields, the Broomtown anticline east 
of Lookout Mountain, the Big Wills anticline along Big W ills Valley, 
and the Sequatchie anticl ine along the line of Sequatchie Valley. In each 
of these anticlines the common northwest limb of the anticline and the 
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PLATE 70B 

Calamites suckowii, X 1. Internal cast of a hollow stem filled with sand. These 
are among the commonest of coal measures plants. They are related 
to the modern scouring rushes (Equisetunz). The characteristic 
features are the joints or nodes and the narrow fluting of the inter­
nodes. The small round impressions 011 the ribs just below the nodes 
are the scars left h¥ the slender and in some. cases, needle-like leaves. 
Restorations are shown in Plate 70E. 
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southeast limb of the adjacent syncline have been partly crushed out, 
eroded off, or buried by the rocks thrust northwestward along the fault as 
shown on the structure sections at the bottom of the geologic map and the 
uppermost section of Plate 27. 

The main faults are the great overthrust along the northwestern mar­
gin of the area of Talladega slate described on pages 58-59, the fault along 
the southeast margin of the Coosa coal field, that along the southeast 
margin of the Cahaba coal field, and that along the southeast margin of 
the Warrior coal field. 

There are many minor structures, such as the series of small faults 
in northwestern Calhoun County, by which the strata have been sliced into 
a number of narrow strips and their outcrop repeated as shown on the map 
and upon the structure section B-B. 

The structural features thus briefly outlined above can be better 
understood through a study of the structure sections at the bottom of the 
map. They purport to show the "lay" of the strata as it would appear 
in a deep trench dug along the line of each section. As they are based 
upon the interpretation of surface observations they can show only the 
general nature rather than the precise facts of the structure. 

The general nature of the folding and faulting and the results of the 
same in the preservation of the coal fields is shown on a large scale by 
the diagrammatic sections (Pl. 27). The coal measures of the different 
coal fields were once continuous over the anticlinal areas but have been 
eroded off where raised up and exposed on the anticlines and preserved 
in the protected areas of the synclinal troughs. 

Outside of the area of strongly folded and faulted rocks the Paleozoic 
strata dip gently southward from the north end of the State to the 
margin of the Cretaceous rocks, and the Mesozoic and Cenozoic strata 
continue the gentle dip to the south end of the State, as shown on structure 
section D-D. 

SUMMARY OF PALEOZOIC HISTORY 

The outstanding facts of the Paleozoic history of Alabama are the 
predominance of deposition and shifting of seas in which the deposits 
were laid down. In order that the many thousand feet of Paleozoic rocks 
might accumulate, at all times in comparatively shallow water, there must 
have been subsidence or sinking of the crust as a net result of earth 
movements during the Paleozoic era. However, the general movement 
of subsidence was accompanied by local and temporary uplift, so that here 
and there an area was raised above sea level and remained for a time dry 
land subject to erosion. Such emergences necessarily changed the loca­
tion and pattern of the seas and shifted the areas of deposition, from 
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Ne11rof1 /i:ri.~ smitliii. Fig. 1, 7:}. Slab with an unusually large and wcl l pre-
served part of a frond; fig. 2. X 2, en largement oi a small part at 
bottom and just to left of the stem to show the lobaticrn of the pi1mules 
in some parts of the fronds; fig. 3, X2, enlargement of the two pinnae 
showing the nervation of the pinnules. Black Creek coal bed, Wa rrior, 
Jefferson County. This fine plant is !lamed after Dr. Eugene A. 
Smith, the State Geologist. 



GEOLOGICAL SURVEY OF ALAilAMA PLATE 70C 

FOSSIL PLANT OF THE POTTSVILLE FORMATION 



THE PALEOZOIC ROCKS 225 

which resulted the unconformities described in this volume and the dif­
ferences in the geographic distribution of the successive formations. As 
an example, chosen from many equally appropriate ones, during the time 
that the Athens shale was being deposited in the area of the eastern 
counties, the area of the western counties, where the Red Mountain forma­
tion was later deposited, was occupied by dry land, and, vice versa, the 
area of those same eastern counties formerly occupied by the Athens 
sea was occupied by dry land while the Red Mountain formation was 
being deposited in a sea that covered the western counties. There was 
thus a complete shift of the sea and of the area of deposition. This 
conclusion follows from the fact that there is always some deposition in 
shallow seas and there are no deposits of Athens age in the Red Mountain 
areas nor any deposits of Red Mountain age in the Athens areas. 

The movements of the strata were, however, very gentle and even, 
so that there was very slight deformation, as shown by the fact that at 
all exposures of these great unconformities, in Alabama and the Appalach­
ian region generally as that shown in Plate 25, B, where the Devonian rests 
upon the Athens shale, or that in the quarry 10 miles southeast of 
Ragland where the Devonian rests with remarkably even contact upon the 
Little Oak limestone (Pl. 46 0 , A) or in that in the quarry at Cakis, 
Shelby County, where the Fort Payne chert rests upon either the Newala 
or the Mosheim limestone, there is perfect parallelism of the bedding. 
Obviously, however, if the original contacts of the Devonian or of the Fort 
Payne upon their basement rocks from northwest to southeast across the 
State were fully exposed it would be seen that they lie upon the very 
obliqu.ely beveled edges of all the formations which immediately underlie 
them. 

There are believed to be two main causes for these oscillations of the 
earth's crust. One of these causes is the disturbance of equilibrium 
through the removal of material by natural erosion and transportation 
from the land areas of the earth and deposition of the same in the seas. 
For e."\'.ample, there is removed from the drainage basin of Mississippi 
River and deposited at its mouth over 400 000 ,000 tons of sediment 
annually and an additional 100,000,000 tons is carried to the sea in solu­
tion. The same thing is also going on in all the other great river systems 
of the earth. In a million years the disturbance of the balance could he 
conceived as becoming great enough to cause upwarping of some part of 
the earth's crust in adjustment to the changed pressure. A subsidiary 
cause of warping would be the beating of the lower part of a great thick­
ness of sediment by heat derived from still deeper parts of the earth in 
accordance with the well-known fact of increase of temperature with 
increase of depth. Thus if 1° is assumed to be the increase of tempera-
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PLATE 70D 

Fies. 1-2. Pecopteris buttsii, n. sp., D. W. Fig. 1, X 1; a nearly entire pinna. On 
the right is a smaller pinna of the same species. Fig. 2, X 4. Enlarge­
ment of two of the pinnules showing the lobation of the margins and 
the very coarse broad nerves largely concealed in a densely villous or 
rugose lamina. Coal measures, Brookwood horizon, Ala. 

FIG. 3. Alethopteris lonchitica, X 1, a nearly entire pinna. Coal measures, 
Brookwood horizon, Tuscaloosa, Ala. 
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ture for every 100 feet of increase in depth and 50° to be the surface 
temperature, the temperature at the bottom of 30,000 feet of sediment 
would be 350°, an increase of 300° above the temperature at time of 
deposition. As increase of temperature causes expansion, it is easily 
seen that the expansion could be sufficient to raise a large area above 
sea level into dry land that was formerly not far below sea level. 

A second main cause of crustal deformation is believed to be shrink­
age of the earth as a whole as the result of cooling. This tends to leave 
the rigid exterior (crust) unsupported, so that it collapses at times with 
resultant horizontal compression, thus causing sharp folding or breaking 
and slipping of the strata which were originally deposited in a substantially 
horizontal position. Hence the belts of strata· highly inclined or vertical 
or even overturned, and hence the great faults in Alabama by which great 
masses of rocks have been thrust northwestward over the rocks in front 
of them, as the Talladega rocks, which have been thrust northwestward at 
least 12 miles, as described on pages 58-59. 

Notwithstanding the magnitude and apparent frequency of the 
crustal oscillations and disturbances they probably proceeded so slowly that 
if man had inhabited the earth during all of Paleozoic time he would not 
have perceived that anything unusual was going on. Movements are 
known to be in progress at the present day, but except such as are 
accompanied by catastrophes like volcanic eruptions and earthquakes, 
they are imperceptible to human senses and must be detected by careful 
instrumental measurement or by observation of landmarks or movements 
over periods centuries long. What changes in the distribution of land 
and water have taken place even during the period of human civilization 
we do not know, for it is barely a century or two that such matters 
have been under conscious human observation. It may be confidently 
predicted that a million years hence the lands and seas will be quite 
different in distribution and outline from what they are at the present 
time. 

The Paleozoic h'.story of Alabama does not end with the deposition 
of the youngest Pennsylvanian rocks now remaining in the State. During 
the remainder of Paleozoic time the deposition of the younger Penn­
sylvanian, including the "Coal Measures" of western Pennsylvania and the 
coal fields of Ohio, Indiana, and Illinois went on and the deposits reached 
a thickness of 1,500 to 2,000 feet, and above them in western Pennsylvania 
and in West Virginia the still higher Permian series, perhaps 2,000 feet 
thick in that region and still thicker in parts of the v'T.estern States and 
other parts of the world, was laid down. There is no evidence of deposi­
tion in Alabama during the time that these younger rocks of Pennsylvania 
and Permian ages were being accumulated elsewhere. The area of the 
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Restoration of Pcnnsyh-anian (coal measures) pl1111ts. . Her Chamberlin and 
Salisbury. On the outside is a row of Cala111ilcs (Pl. 70B ). The 
tree in the left foregro und is intended to represent one of the Sigillar­
ias (seal trees) with leaf scars on vertical ridges, comparable to the 
form shown in Plate 70.\, but the leaves are much too wide and the 
ribs or ridges too broad.. The tree in the middle backgrow1d is a 
Cordia /es with strap shar ed leaves having very f ine, para llel, longi­
tudinal nerves, the impressions of which are common in the coal 
measures rocks. The tree in the right foreground is a Lepidodendron 
(scale tree) one of the commonest of coal measures plants (Pis. 68, 
69, and 70). Just back of it and to the left of Lepidodendro11 is 
a tree f ern, 111 cgaph·:;tcn . 
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State may have been dry land and subject to loss of material through the 
ordinary processes. 

Toward the close of Permian time, however, there came a great revo­
lution in the Appalachian Valley region. In that whole region, from 
Canada to the Gulf of Mexico, the great mass of Paleozoic strata that 
had accumulated in the Appalachian gulf in a substantially horizontal 
attitude was crumpled up like so many sheets of paper pressed at 
the edges. Then were formed the great folds, anticlines, and synclines, 
the inclined or vertical strata, and the great faults with which the people 
of northeast Alabama are so familiar. This great upheaval is known as 
the Appalachian revolution. After that event the area now included in 
Alabama was dry land, possibly mountainous at first, but the surface 
was planed down to a low level during Triassic, Jurassic, and Lower 
Cretaceous times, at the end of which a large part of the State subsided 
again below the level of the sea and the deposition of the Upper Cretaceous 
rocks upon the upturned and eroded edges of the Paleozoic strata began. 
In the vicinity of Woodstock, Tuscaloosa County, the horizontal Creta­
ceous beds are seen resting upon vertical Cambrian limestone. 

One other feature connected with the general subject of crustal 
oscillations and sea transgressions and shifts will be mentioned here. It 
is belevied that the great oceans and continents have been permanent in 
their main outlines since the beginning of Paleozoic time. In times of 
general continental elevation the comparatively shallow seas were drained 
from the continental areas which became dry land. On resubmergence of 
any part the submerging sea might be connected with any one of the main 
oceans, and the shallow invading sea would be inhabited by the animals 
that existed at the time in the particular ocean from which the invasion 
came. So great assemblages of fqssils can be traced to their origin in 
the Pacific Ocean, or the Arctic Ocean, or the Atlantic Ocean or the 
Gulf of Mexico, whichever it may be. As comparatively slight sub­
sidence would permit the submergence of the central Mississippi Valley 
region by any one of the three great bodies of water, the Arctic Ocean, 
Hudson Bay, or the Gulf of Mexico, or all three simulanteously, obviously 
the faunas from the different sources would be different and the fossils 
discovered in the future would depend upon the oceanic connection of the 
invading sea. The entrance of Dolichometopus? productus and Zacan­
thoides orientalis (PI. 5, figs. 6-19, 23-24) from the far north at the 
beginning of Conasauga time furnishes evidence that Alabama was con­
nected by water with the Arctic Ocean at that time, and the occurrence of 
Olenits aff. 0. truncatus and Pseudagnostus retirnlatus (PI. 9, figs. 5-6) 
in northeast Alabama toward the close of Conasauga time equally attest 
that at that time northeast Alabama was connected by water with Great 
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Britain and Scandinavia by way of the Atlantic. Such oceanic connec­
tions were absolutely necessary for the geographic distribution of the 
trilobites mentioned. 

The varying distribution of land and sea in Alabama throughout the 
Paleozoic era, and the consequent differences in the distribution of the 
Paleozoic formations .. are shown in a generalized way by the paleogeo­
graphic maps (Pls. 71-76). 
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Paleogeographic maps representing the hypothetical distribution of land and sea in A, Rom• 
time; B, Conasauga time; C, Brierfield time; D 1 Ketona time 
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Hypolhelica\ sea 
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Land 

Paleogeographic maps representing the hypothetical distribntion of land and sea in A, Eibb 
time; B, Copper Ridge time; C, Chepultepec time; D, Beekmantown time 
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A B 

c D 

D 
Sea Hypothetical sea Land 

Paleogeographic maps representing the hypothetical distribution of Jan d and sea in A, 
Lenoir and Mosheim time (vertical ruling), and Stones Rinr time (diagonal ruling); 
B, Athens time ; C, Little Oak time; D, Black Ri,-er time. 
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A B 

c D 

D 
J-!ypothetic:al sea Land 

Paleogeographic maps representing hypothetical distribution of land and oea in A, Trenton 
time; B, Lorraine time (diagonal ruling), and Richmond time (vertical ruling); 
C, Red l\Iountain time; D, Frog ~fountain time 
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A B 

c D 

D 
Hypothetical sea Land 

Paleogeographic maps representing hypothetical distribution of land and sea in A, Chat­
tanooga time; B, Fort Payne time; C, '\\rarsaw time; D, St. Louis time 
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Sea Hypothetical sea Land 

Paleogeog1aphic maps representing the hypothetical distribution of land and sea in 
A. Ste. Genevieve time; B, Chester time; C, Parkwood time; D. Pottsville time 
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By L. W, SrEPH£NsoN 

CUETACEOUS SYSTEl\:O: 

UPPER CRETACEOUS OR GULF SERIES. 

GENERAL FEATURES 

The Upper Cretaceous formations of Alabama crop out in the 
northern part of the Coastal Plain province in a belt 50 to 75 miles 
wide which trends westward in the eastern part of the State and 
swings around to northwestward in the western part of the State. The 
belt is 275 miles long and includes large tracts of unusually fertile agri­
cultural land. 

The Upper Cretaceous formations are composed of sedimentary 
deposits, including beds of sand, gravel, clay, and chalk, most of which 
were deposited in relatively shallow marine waters, but some of the 
coarser, more irregularly bedded parts were deposited by streams on low 
plains that bordered the coast. A considerable part of the Tuscaloosa, 
the basal formation of the series, was probably thus deposited by streams. 
The chalk was formed as a calcareous muddy ooze on the bottom of a 
relatively clear sea of only moderate depth. These beds dip south toward 
the Gulf or southwest or west toward the Mississippi Embayment, at low 
angles, generally not more than 40 or perhaps as much as 50 feet to the 
mile, except locally, "'.here structural disturbances have produced abnorm­
ally steep dips. These deposits, as here treated, are divided into four 
formations-in ascertaining order the Tuscaloosa formation, Eutaw 
formation, Selma chalk, and Ripley formation. 

The stratigraphic and age relations of the Upper Cretaceous forma­
tions of Alabama are graphically shown in Plate 77. 

As has been previously explained, rocks of late Pennsylvanian, Per­
mian, Triassic, Jurassic, and Lower Cretaceous ages are entirely absent 
in Alabama, and Upper Cretaceous sediments rest directly upon much 
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older rocks which range in age from middle Pennsylvanian to Archean. 
The aggregate thickness of the missing rocks, as developed in different 
parts of the earth, is tens of thousands of feet, so that there is in Alabama 
a very great stratigraphic gap or unconformity due to their absence, and 
consequently a period of time which probably runs into millions of years 
is unrecorded by deposits. Where the Upper Cretaceous rocks rest 
directly upon the ancient crystalline rocks, as from Chilton County east­
ward to Georgia , the unconformity is much greater, and the unrecorded 
interval of time is proportionally greater. 

The great lapse of time between the deposition of the latest Paleozoic 
and that of the earliest Cretaceous sediments of the region is indicated 
by the striking difference between the kinds of fossil organisms found 
in the Paleozoic deposits and those found in the Cretaceous deposits. 
This difference can be readily seen by comparing the plates in this volume 
which illustrate the Paleozoic fossils with those which illustrate the 
Cretaceous fossils. 

It seems that during a large part of the unrecorded time the surface 
of Alabama was dry iand that was undergoing denudation by erosion. 
At the beginning of Upper Cretaceous time the southern part of the State 
began to sink and the ocean waters encroached northward, submerging the 
land nearly as far as the northern margin of the Cretaceous sediments 
shown on the map, and with the exception of several relatively short 
intervals of emergence the southwestern half or more of the State was 
under the waters of the ocean during the remainder of Upper Cretaceous 
time. Sediments were washed into this sea by the streams that flowed 
from the land area to the north, and gradually the sands, clays, and 
chalks composing the Upper Cretaceous formations described on the 
following pages were accumulated. 

Upper Cretaceous time was brought to a close by a general emergence 
of the land from the sea, and the shore line of the sea retreated an unknown 
distance toward the south, perhaps even beyond the present shore of the 
Gulf of Mexico. In early Tertiary time the southern part of the State 
again sank beneath the sea, but the submergence did not extend much 
farther to the north than the present northern margin of the Tertiary 
deposits, as shown on the map, and as described in another part of this 
voiume. 

Because of the emergence of the land at the end of Cretaceous time 
there is also a great unconformity between the uppermost Cretaceous 
sediments and the lowermost Tertiary sediments, and this unconformity 
also represents a long lapse of time that is unrecorded by sedimentary 
deposits. 
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1TSCALOOSA FORJllATION 

The Tuscaloosa formation was named by Smith and Johnson ' for 
the town of Tuscaloosa in Tuscaloosa County, and for the river of the 
same name (more commonly known as Black Warrior River), in Tusca­
Jooosa and Hale counties. Typical sections mentioned by the authors are 
those exhibited by Steels Bluff and \i\Thites Bluff on Black Warrior River 
in the northwestern part of Hale County. The strata in these sections 
are well up toward the top of the formation. The geograph'c distribution 
of the formation is shown on the geologic map. 

The Tuscaloosa formation typically consists of light-colored irregu­
larly bedded sands, clays. and gravels , which in the type area in western 
Alabama have an estimated maximum thickness of 1,000 feet. Both the 
sands and clays range in color from light drab and gray to dark green 
or gray and are in many places blotched or banded with purple, red , pink, 
yellow. and brown. The gravel occurs chiefly in the basal beds of the 
formation near their contact with the underlying basement rocks; in the 
eastern part of the State, in the area adjacent to the crystalline rocks, 
quartz pebbles predominate in the gravel, but westward the quartz 
decreases and chert increases in amount until in northwestern Alabama 
the chert predominates and the quartz is rare. The clay is in part massive 
and in part laminated. Lignite occurs in places in the form of well­
defined seams and elsewhere in the form of scattered lignitized logs and 
smaller fragments of different sizes. Mica is a common constituent of 
the formation and is present in large percentage in some layers. Typical 
exposures of the Tuscaloosa are shown in Plate 78. 

In eastern Alabama adjacent to the outcrop of the crystalline rocks 
the formation , though still irregularly bedded, presents a somewhat more 
regular banding and is more compact. Here the sands are in general 
coarse, arkosic, and more or less micaceous, and the quartz grains are 
angular to subangular. The clays generally occur in massive lenses of 
greater or less extent, many of which present striking color variations of 
red and purple. 

Throughout its extent in Alabama the formation expresses itself 
as a decidedly hilly upland, except where it has been modified by terrace­
forming processes along the sides of the river valleys. 

Fossil plants are common in the formation in west-central Alabama 
and have been described by E. W . Berry.' Several of the characteristic 
fossil plants are shown in Plate 79. 

The formation rests unconformably upon a basement of ancient rocks, 

'Smith, E . A., and Johnson, L. C., Tutiary and Cn:taccou& strata of the Tuscaloosa, Tom­
bigbee, and Alabama rivers. U . S. Geo!. Survey Bull . 43, pp. !lo-116, 1887 

z Berry, E. W., Upper Cretaceous floras of the cnstern Gulf region in Tcnne:Ssee, ~fississippi, 
Alabama, and Georgia; U. S. Geo!. Survey Prof. Paper 112, 177 pp., 33 pis., 1919. 
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which are divisible into two major classes, as follows: (1) From Chilton 
County eastward to Chattahoochee River the basement rocks are the 
ancient pre-Cambrian crystalline rocks, which outcrop in the Piedmont 
Plateau and pass to the south beneath the overlapping strata of the Tus­
caloosa formation. These rocks are described in the first part of this 
report. ( 2) From Chilton County northwestward to the northwestern 
corner of the State the basement rocks belong to the Paleozoic and range 
in age from Cambrian to Pennsylvan:an. The Paleozoic rocks are 
described in a preceding chapter. 

In central and western Alabama the Tuscaloosa formation is, so far 
as at present known, conformably overlain by the Eutaw formation; in 
eastern Alabama, however, from Alabama River eastward to Chatta­
hoochee River, the Tuscaloosa is separated from the overlying Eutaw by 
a well-defined unconformity. Future work may demonstrate that this 
unconformity extends farther to the west than it has yet been recognized. 
(See Pl. 80, A.) 

That part of the Tuscaloosa formation which crops out in eastern 
Alabama between Alabama River Valley on the west and Chattahoochee 
River on the east, although originally referred to the Tuscaloosa forma­
tion by the members of the Alabama Geological Survey, has in several 
reports of the United States Geological Survey and of the Geological 
Survey of Georgia been correlated with the Lower Cretaceous. This 
correlation was made because of lithologic resemblance to Lower Creta­
ceous formations in the Atlantic Coastal Plain in Maryland and Virginia, 
because of the unconformity at the top of the formation in this area, 
and because of the supposed Lower Cretaceous age of some fragmentary 
plants as interpreted by E. W. Berry, which were found in the upper part 
of the formation at old Fort Decatur on Tallapoosa River (Pl. 80, B ). 

On the basis of a subsequent collection of plants from the same locality 
Berry 1 now correlates the section at old Fort Decatur with the Upper 
Cretaceous, which seems to confirm the original reference of the beds to 
the Tuscaloosa formation. 

EUTAW FORMATION 

The name Eutaw was first proposed by Hilgard' in 1860. He says: 
"T aclont this name (Eutaw P-roun) in view of these beds havine- been - - - - - - ·.a.- - - - ---- - - - - , - -- - - - ~ -- .&. " " - -- -- - -- - - - - ....... - - - -

first examined in detail, and recognized as being of Cretaceous age, by 
Tuomey," near Eutaw, Ala., where they are characteristically developed." 

1 Berry, E . \V .• The age of the supposed Lower Cretaceous of Alabama ; Geo. Soc. Wash­
ington Jour., vol. 13, 1\o. 20, pp. 433-436, 6 figs., 1923. 

2 Hilgard, E . \V. , Repon on the geology and agriculture of the State of Mississippi, pp. 60-95, 
1860. 

' Tuomey's account of the beds near Eutaw to which reference is made is recorded in his 
First biennial report on the geology of Alabama, pp. 118·120, 1850. 
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A. Light-colored clays and sands of the Tuscaloosa formation, in a deep gully at Snow's 
place, 10 miles west of Tuscaloosa, Ala. 

B. l.rregu larly-be<;lded sands aud c.13ys, \vith 
belonging to the Tu~c:1loosa formatio n, i11 
soutl)east of Red Bay, F rankl in Co., Ala . 
aut.hor. 

int~rl;cddcd lny<rs of fe rrug:inou" •ancl>tone, 
cu t of ll!inois Centra l Rni!roacl 1''4. miles 
All photogra11hs in tb i£ chaJ"tor nrc: b)- t he 
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Fig. I. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fiu_ fi. 

FOSSIL PLANTS FROM THE TUSCALOOSA FOR?i!ATION 
Widdri11gtouitcs subtilis Heer. Snow Place, Tusca]oosa Co., Ala. 
Pirns silirlc)•c11sis Berry. Sb.irley's .Mill, Fayette Co., Ala . 
T rico/ycitcs (Jaf'.\'raceqs Hallick. Shirley' Mill, Eayeltc Co .. Ab. 
Ma911 0/ia bo11luya11a Lcsquere.u:x. Shirley's Mill, Fayctt.c Co., . In. 
Bracln·j) /l\·llum macrocarbmn (orurnsmn Berrv. Shirlcv,s 1\lill. F 1H'cttc Co .. Ala. 
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A. Unconformable contact between light-colored cla,, of the Tuscaloosa formation and over· 
lying coarse, brown, ferruginous sand of the Eutaw formation, in the Seale road, Russell 
Co., Ala., 4 miles southwe'it of Columbus, Ca. 

B. Light-colored sands and clays of the Tuscaloosa formation, in a cut of the \Vestern 
Railway of Alabama, at Old Fort Decatur, 1)4 miles east of Milstead, Macon Co., Ala . 

. ~ 
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Tuomey recognized the Cretaceous age of these beds but did not propose 
a formation name for them. 

Hilgard's Eutaw included all the strata between the Paleozoic base­
ment rocks below and the Tombigbee sand above. Smith and Johnson 1 

excluded from the Eutaw the irregularly bedded sands, clays, and gravels 
of estuarine, and shallow-water origin, which in Alabama form a section 
estimated to be 1,000 feet thick below the glauconitic sands, and gave to 
them the name Tuscaloosa formation. They also added to Hilgard's 
Eutaw the overlying Tombigbee sand and thus included in the Eutaw all 
the strata between the Selma chalk above and the Tuscaloosa formation 
below. The Tombigbee sand was made a member of the Eutaw. 

Inasmuch as the Tombigbee sand is essentially like the typical Eutaw, 
both in origin and in lithologic character, and differs from it only in its 
more massive and less argillaceous character and in the presence of cal.::: 
careous beds near the top, the classification of Smith and Johnson seems 
the more logical one and is the one now in general use. The geographic 
distribution of the Eutaw formation is shown on the geologic map. 

The Eutaw formation is predominantly composed of more or les:; 
glauconitic, fine to medium grained, more or less micaceous sand, which 
was deposited in shallow marine water. The thickness is estimated to 
be about 400 feet. Many examples of marine cross-bedding are exhibited 
in the exposures of the formation, including finely cross-bedded, small 
irregular, interlocking lenses formed near the lower limit of wave action 
and degrees of irregular bedding intermediate between the finer type 
and thick major beds composed of subordinate coarse diagonal foreset 
beds laid down in the zone of active waves and currents. The fresh sands 
are gray to greenish gray, but on weathering the iron-bearing constituents, 
chiefly glauconite, oxidize to shades of yellow, brown, red, pink, and 
purple, becoming deep red or brown in the soil and subsoil. 

Throughout the lower half or more of the formation the sands are 
interstratified with subordinate thin laminae, laminated layers, and some 
more massive layers of clay, which is commonly dark gray to nearly black, 
though lighter clays occur in places. Most of the clays contain com­
minuted plant fragments, and small pieces of lignite are common or even 
abundant in some parts of the formation. (See Pl. 81, A.) 

The upper 100 feet or more of the formation in central and western 
Alabama consists chiefly of massive glauconitic sand with indurated cal­
careous beds and concretionary layers in the upper part (Pl. 81, B, and 
Pl. 82, B). This part has been called the Tombigbee sand member of 
the Eutaw formation, but there is no sharp separation between the 

1 Smith, E. A., and Johnson, L. C., Tertiary and Cretaceous strata of the 'l'uscaloosa, Tom· 
bii;bee, and Alabama rivers: U. S. Geo!. Survey Bull. 43, pp. 86·116, l 887. 
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massive sand above and the more typical laminated and cross-bedded sands 
and clays below. Indeed it would probably be difficult to map the 
boundary between them except in an arbitrary way. 

The mineral bentonite has recently been identified by C. S. Ross 
from samples from the upper part of the Eutaw formation, submitted to 
the United States Geological Survey by Mr. E. M. Graves, of Mont­
gomery, Ala. The deposit from which the samples were taken lies 
northeast of Montgomery, Ala., about 2y;; miles from the State capitol. 

Most of the area underlain by the Eutaw formation is decidedly 
hilly, owing to the predominance of sand, but some of the more clayey 
portions produce a gently rolling surface. 

In central and western Alabama the formation has always been 
regarded as resting with conformable relations on the Tuscaloosa forma­
tion. A question may perhaps be raised as to whether this relation has 
been satisfactody demonstrated, but however this may be, in eastern 
Alabama, between Alabama and Chattahoochee rivers, the Eutaw is 
separated from the Tuscaloosa by a well-defined unconformity developed 
by erosion. (See PL 80, ... A...) 

From the vicinity of Hurtsboro, in Russell County, westward to the 
Mississippi State line and beyond in Mississippi the Eutaw formation is 
overlain by the Selma chalk, apparently in conformable relations. From 
Montgomery County westward the contact appears to occupy about the 
same stratigraphic position. In other words, the change from sand­
forming to chalk-forming conditions appears to have taken place at 
approximately the same time throughout this distance. There is some 
paleontologic evidence that from Montgomery County eastward to the 
eastern extremity of the chalk (see the map), the base of the chalk 
gradually rises to somewhat higher stratigraphic positions. (See Pl. 77.) 
If this rise really occurs then in southern Macon County and in Russell 
County north of Hurtsboro the basal beds of the typical Selma chalk are 
represented by nonchalky sands and clays. This relationship, however, 
has not yet been fully established. From the vicinity of Hurtsboro, where 
the Selma chalk disappears as such, eastward to Chattahoochee River the 
Eutaw formation is overlain by lithologically similar mar:ne sands and 
clays, which are here classed as belonging to the Ripley formation. 

In general the formation exhibits simple monoclinal structure, the 
beds dipping southward at a low angle and passing beneath the Selma 
chalk or, in eastern Alabama, under the Ripley formation. A sharp 
departure from the simple structure is exhibited by marine sands of the 
Eutaw, which crop out in the hills southeast of Wetumpka, in Elmore 
County. Here two or more large blocks of the Eutaw formation, includ­
ing also parts of the overlying Selma chalk, have been let down from a 
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A. Typical <lark laminated sands and clays of the Eutaw formation, \Varrior River, at Z. 
Log:m''..; Landing, near mile post 29G, Greene Co., Ala. 

B. Irregular concrctionary layers of calcareous ~an<l~tone, containing many well preserved 
1.:chinrJirl~ . in the upper part of the Eutaw formation, at the lowt'r falls of Catoma 
C:e:tk7 r; mile:s south\\ e~t of ::\Iontgomcry, Ala. 
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A. Doul<lcr broken from an induratcd layer, containing va~t numbers of fossil oy ~ten;, 

near the top of tl;e Tombigbee sand member of the Eutaw formation at House Illt~H, 
on Alabama River, Autauga Co., Ala. 

R. CakareoL1s concretions in the Tombigbee sand member of the Eutaw formation at natte 
Smith Bluff, Alabama Rinr, Dallas Co., Ala. 
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higher pos1t1on by faulting, into the Tuscaloosa formation, and thus 
preserved from eros'.on. The distribution of the Eutaw and Selma as 
shown on the map is only a rough attempt to express the relations of the 
beds as observed on hasty reconnaissance trips among these hills. In the 
southernmost block shown the Eutaw strata dip strongly to the southwest. 
They are flanked on the southwest by Selma chalk, which, however, seems 
to be separated from the Eutaw by a fault. The several other occurrences 
of the Eutaw shown on the map in the southern part of Elmore County 
north of Tallapoosa River are erosion outliers of the formation. 

Marine invertebrate fossils are abundant in the lower part of the 
formation on Chattahoochee River, where they are preserved as shells, 
molds, and internal casts. A few poorly preserved invertebrate fossils 
have been found at the base of the formation on Alabama River, a few 
miles above Montgomery. Higher in the formation fossils are rare and 
are represented chiefly by molds and prints. In the upper part of the 
formation fossils again become abundant and include many shells still in 
a good state of preservation. Marine invertebrate fossils are common 
in the upper part of the formation in the vicinity of Montgomery and 
from there westward to and beyond the Mississippi State line. (See Pl. 
82, A.) 

A few of the more characteristic fossils of the Eutaw formation are 
shown in Plate 83. 

SELMA CHAJ.I( 

The name Selma chalk was proposed in 189-! by Smith, Langdon, 
and Johnson,' as a coname with the descriptive name "Rotten limestone," 
which was proposed by Winchell' in 1857. The geographic name Selma, 
derived from the town of Selma in Dallas County, Ala., where the forma­
tion is well exposed in a bluff of Alabama River, has been the commonly 
accepted name for the formation since its introduction. The geographic 
distribution of the chalk is shown on the geologic ·map. 

The Selma chalk is a chalky limestone which has a maximum known 
thickness in a well at Livingston, Sumter County, Ala., of 930 feet, and 
which ranges in compos:tion from purer facies that contain 85 per cent 
or more of calcium carbonate through facies of lesser purity to impure 
chalky clay and sand. The chalk usually exhibits more or less clearly 
defined bedding planes, and the lower part of the formation is more 
thinly bedded than the middle and upper parts. The chalk was doubtless 

1 Smith, E. A., Langdon, D. W., and J ohnson, L. C., On the geology of the Coastal Plain 
of Alabama: Alabama Geo!. Survey, pp. 255, 270-286, 1894. 

' Winchell, Alexander-, Statistics of some artesian wells of Alabama: Am. Assoc. Adv. Sci. 
Proc., vol. 10, pt. 2, p. 91, 1857. 
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PLATE 83 

(All figures natural size) 

Fies. 1-2. Ostrea crctacea Morton. From the Tombigbee sand member of the 
Eutaw formation at Erie Bluff, Warrior River, Hale Co., Ala. 

FIG. 3. Gryphaca cf. G. aucella Roemer. From the same formation and mem­
ber, a quarter of a mile south of old Hamburg, Perry Co., Ala. 

FIG. 4. E:rog3•ra 11patoie11sis Stephenson. From the base of the Eutaw for­
mation at Broken Arrow Bend, Chattahoochee River, Russell Co., Ala. 

Fie. 5. E:rg3·1·a ponderosa Roemer. From the upper part of the Eutaw for­
mation at Planters Landing, Chattahoochee River, Chattahoochee Co., 
Ga. This species is also found in the lower half or two-thirds of the 
Selma chalk and in the lower half of the Ripley formation of eastern 
Alabama. 

FIG. 6. Baculites asper Morton. From the Tombigbee sand member of the 
Eutaw formation, Bluegut Creek, near Selma, Ala. This species also 
occurs in the lower part of the Selma chalk. 

.L H.1. lo .J..lt:lll'lJllJ'lllUU"lfS l.:l. .J..l. 'lllUfl.Uffi \J.\-'.li::UJLCHJ. .1.UUU1 Ul J.U;:)::>lJ. U;:)'.a, .LJ.UlU 

the same formation and member, in a field about 3 miles northwest 
of Selma, Ala. 

Frc. 8. Hemiptychod11s cf. H. morto11i (Mantell). From the same formation 
and member, at Choctaw Bluff, Warrior River, Greene Co., Ala. 

Frc. 9. Pt':ychodus cf. P. martini Williston. Tooth of another species of fish, 
from the same formation and member, near Selma, Ala. · 
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Fo>Sil mollusks and fi;h teeth from the Eutaw formation 



GEOLOGICAL SURVEY OF ALABAMA PLATE 84 

A. Selma chalk in a bluff on Tombigbee River at Old Fairfield, near Cochrane, Pickens 
Co., Ala. This picture illustrates the thin-bedded character of the lower part of the chalk 

B. The Selma chalk at the type locality on Alabama River at Selma, Ala. This is also the 
lower part of the formation which exhibits thin-bedding 
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A. Uneven weathering of a sandy facies in the upper part of the Selma chalk, on the 
Gainesville road, 4 lh miles north of Livingston, Sumter Co., Ala. The lime is practically 
all leached out of the dark weathered materials between and over the white chalky masses. 
This is in the upper part or "Portland division" of the chalk 

B. The Selma chalk at Jones Bluff, on Tombigbee River, near Epes, Sumter Co., Ala. 
This is the middle part or "Demopolis division" of the chalk 
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A Gncunformablc contact of the Prairie Bluff tongue of the Selma chalk, with the over­
lying Clayton formation (Eocene), at Old Canton Landing, Alabama River, Wilcox Co., 
.·\l:t. The contact is marked hr a thin, irregular layer of hard sandstone. 

B. The contact between the Prairie Illuff tongue of the Selma chalk, and the Clayton for­
matir>n, Ui~placed several feet by a fault, at Ol<l Canton Landing, Alabama River, VVil­
c1,:--; C•J., ,\la. 



THE MESOZOIC ROCKS 239 

formed as calcareous, more or less muddy oozes which gradually accumu­
lated on the bottom of a clear and only moderately deep sea. 

Smith in 1903 subdivided the Selma of central and western Alabama 
into three parts on the basis of the relative amounts of lime and clay. 
The lower part, the "Selma division," which he estimated to include one­
third the total thickness, contained 25 per cent or more of clayey im­
purities; the middle third of the formation, the "Demopolis division," 
contained less than 25 per cent of clayey impurities; and the upper third, 
the "Portland division," contained 25 per cent or more of clayey im­
purities. 

It is doubtful if the three subdivisions constitute sufficiently well 
defined units to permit their being mapped very far to the east, and the 
upper division, the "Portland," contains in addition to the clay a large 
amount of sand in its lower half or two-thirds, and some layers in the 
uppermost part probably contain less than 25 per cent of clayey impurities. 

Some exposures of the Selma chalk, including the type locality at 
Selma, are shown in Plates 84 and 85. 

An examination of the map will show that the belt of outcrop of 
the chalk, which in western Alabama is about 25 miles wide, gradually 
becomes narrower toward the east and finally pinches out entirely in 
Russell County. What really happens is that the layers of chalk merge 
eastward into the non-chalky sands and clays which are mapped as 
Ripley, including also a part of the beds mapped as Eutaw. These rela­
tionships are shown in graphic form in Plate 7'7 (p. 232). 

The Selma chalk is believed to rest with conformable relations on 
the Eutaw formation throughout the extent of the chalk in Alabama. In 
western Alabama the Selma is unconformably overlain by the Midway 
formation of the Eocene. From Tombigbee River eastward to Russell 
County the main body of the chalk is conformably overlain by the Ripley 
formation. 

From eastern Sumter County there extends eastward from the upper­
most part of the Selma a tongue of chalk 20 feet or less in thickness, 
which is known as the Prairie l3luff tongue of the Selma chalk, and this 
tongue has been traced as far east as the south-central part of Dallas 
County. The outcrop of this tongue is not continuous but is overlapped 
and in places concealed by the Clayton formation of the Midway group 
(Eocene), which lies unconformably upon it. (See Pl. 8G.) 

:'\. country underlain by chalk is more readily and more smoothly 
reduced by erosion than one underlain by sand, and for this reason the 
Selma chalk belt has less altitude than either the Eutaw and Tuscaloosa 
belts on the north or the Ripley and Midway belts on the south, all of 
which are more sanely than the chalk. The country presents a gently to 
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moderately rolling surface, which is typically prairie-like, with dark-gray 
to very black soil, and hence is sometimes called the black prairie belt. 
The sandy facies in the upper part of the chalk, previously mentioned, is 
developed chiefly in Sumter County, where it forms a IJelt of higher, 
more hilly country that extends from southeast to northwest, and is 
separated from the more typical black prairies on the northeast by a well­
defined erosional escarpment This sandy facies of the chalk merges 
toward the southeast into the more sandy beds of the Ripley formation, 
which form a belt of still more hilly country ; n I\farengo County. (See 
geologic map, and Pl. 85, A.) 

The Selma chalk contains many small fossil organisms, such as 
foraminifers, and lesser numbers of larger fossil shells that IJelong- chiefly 
to the families Ostrcidac (oysters) and A110111iidac. Fossils arc especially 
abundant in the more clayey and sandy facies of the forrnat'on, where they 
weather out in great numbers. The chalk also contains scattered shark 
teeth and other fragmental vertebrate remains. 

The chalk in the region of its fullest development in \\·estern c\labama 
is divisible into two parts on the basis of its fossils. The lower part, 
including the lower half or two-thirds, is especially characterized by the 
presence of Exogyra pondcrosa Roemer and has been called the Exogyra 
pondcrosa zone; this zone also includes the upper part of the Eutaw 
formation. • The upper part is characterized by the presence of E:i:ogyra 
costata Say and has been called the Exogyra costata zone. The lower 
part of the Exogyra costata zone carries the characteristic fossils Exogyra 
canccllata Stephenson and Anoniia tellinoides Morton and is known as 
the Exog}1ra canccllata subzone. The upper part of the E."Cogyra costata 
zone of the Selma carries an abundant fauna that shows its close age 
relationship with the typical beds of the Ripley formation in Tippah 
County, Miss., and with the upper part of the Ripley formation of eastern 
Alabama. 

Some of the fossils found in the Selma chalk are shown in Plates 83, 
87, and 92. 

RIPLEY FORMATION 

The name Ripley was proposed by Hilgard 1 in lSGO and was deriYed 
£ro~1 the t!Y'.T·T!'! nf Ripley !!! Tipp~h Cot!nty, l\1.!i~~- The n:!m~ ,,,:::!~ 

applied by Smith and Johnson: in 1887 to strata of similar Iithologic 
character and stratigraphic position in Alabama. They supposed the 
formation to be geographically continuous from Mississippi into Ala-

1 Hilgard, E. W., Report on the geology and agriculture of :Mississippi, pf>. 3, G2, 83-f.I:;, 
Jackson, 1860. 

: Sm.itb, E. A., and Johnson, L. C., Tertiary and Cretaceous str~ta of the Tuscaloosa Tom-
bigbee, :tru1 Alabama rivers: U. S. Geo!. Smvcy Bull. 43, pp. 71-83 , l S r. ' 
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bama, but subsequent investigations have shown that both the Ripley of 
northern Mississippi and of eastern and central Alabama are represented 
in west-central Alabama and in the adjacent part of Mississippi by chalh."Y 
beds that are now included in the upper part of the Selma chalk of that 
area. The geographic distribution of the Ripley formation is shown 
on the geologic map. 

The Ripley formation in Alabama is composed of marine sands and 
days and many intergradations of sandy clay and clayey sand and in 
the eastern part of the State is estimated to have a thickness of 1,000 
ieet or more. The formation is calcareous in some of its parts, some 
layers being indurated to hard calcareous sandstone or impure sandy lime­
stone, which forms ledges in river bluffs and on eroded slopes. Chun­
nenuggee Ridge, a northward-facing erosion escarpment in Bullock 
County, has resulted from the resistance to erosion offered by indurated 
layers. The more calcareous unconsolidated layers may be classed as 
clay or sand marl. Glauconite is a common constituent of the formation 
but generally forms only a small percentage of any given stratum. The 
Providence sand member, described below, is a shallow-water facies in the 
upper part of the formafon. Exposures of the marine facies of the 
Ripley are shown in Plate 88. 

The Ripley formation, where it has its fullest development in eastern 
Alabama, is equivalent in age as a whole to the Selma chalk, where the 
Selma has its fullest development in west-central Alabama. From east 
to west the beds of sand and clay of the Ripley merge into the chalk of 
the Selma; the lowermost beds of the Ripley merge into chalky day or 
impure chalk in Russell County; higher beds pass into the chalk in Bullock 
County ; still higher beds pass into the chalk in Montgomery and Lowndes 
counties and so on toward the west until in western Marengo and eastern 
Sumter counties the uppermost beds of the Ripley, which underlie the 
Prairie Bluff tongue of the Selma, pass into the sandy facies in the upper 
part of the Selma previously described. 

Most of the area underlain by the Ripley formation is hilly, and 
some parts of it are decidedly rough, with sharply incised valleys whose 
slopes rise 100 to 300 feet above the stream beds. Some areas underlain 
by moderately thick bodies of clay are gently rolling. Among these areas 
may be included an eastward-trending strip of country 2 to 8 miles wide 
wh'.ch lies south of the belt of outcrop of the Selma chalk in Bullock and 
Montgomery counties; here the underlying strata are chiefly calcareous, 
iine sandy clay, in part somewhat chalky, which produces a topography 
intermediate between that of the Selma chalk prairies on the north and 
the more typical Ripley hills on the south. 

In Barbour and Pike counties the upper part of the Ripley formation 
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FIGS. 1-2. 

FIG. 3. 
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PLATE 87 

(All figures natural size) 

.-l.110111ia te/liiioidcs Morton. From the sandy facies of the Selma 
chalk, on the Epes road, 6 miles north of Livingston, Sumter Co., Ala. 
This species also occurs in non-chalky beds of corresponding age in 
the Ripley formation of western Georgia. 

E.i-og:yra ca11cellata Stephenson. From the same locality as the pre­
ceding. This species is the key fossil of a sub2one traceable from 
New Jersey to central Texas. A110111ia tellinoides Morton is often 
associated with it, and has nearly the same geographic range. 

Hrnm t,\,p 'R;~,P.~r fnrm::.tinn nn thP nPmnnnli~ 

road, 8 miles northwest of Linden, Marengo Co., Ala. This is a typical 

r: "'•nnH .... n ~,,.. r#nln c;;:"',.r 
--- -~.:.·· - - ~- · - -- - ·--.,,. 

specimen. 
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1 

4 

Fossil mollusks from the E.i·ogyra ra11cc/1<1la subzone of the Selma chalk and Ripley formation 
(lower part of Exog)'ra costata zone) 
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A. The upper part of the Ripley formation, chiefly marine ~and with induratecl layers, in a 
cut of the Louisville & Nashville Railroad 1% miles north of Fort Deposit, Lowndes 
Co., Ala. 

B. The Ripley formation, chiefly marine sand, with indurated layers, showing a pronounced 

dip down stream, at Rocky Bluff, Alabama RiYer, Wilcox Co., Ala. 
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manifests itself as irregularly bedded light-colored sands and clays of 
shallow-water origin that have a thickness of 100 feet or more. The 
sands are fine to coarse grained and generally arkosic, and the clays are 
massive and as a rule sandy and imperfectly sorted. These deposits are 
lithologically like the Providence sand member of the Ripley formation 
of Georgia and occupy the same stratigraphic position and are therefore 
correlated with that member. The Providence sand was named by Otto 
Yeatch in 1909 for irregularly bedded variegated sand that is typically 
exposed in deep gullies at old Providence post office, 8 miles west of 
Lumpkin, Stewart County, Ga. Down the clip the beds that compose 
the member apparently merge rather abruptly into more typical deeper 
water marine beds, for only the marine beds are exposed in the bluffs of 
Chattahoochee River, where the Providence sand would be expected to 
appear immediately below the M:dway formation. 

As may be inferred from the account already given of the relation 
of the Ripley formation to the Selma chalk the Ripley may be regarded as 
resting with conformable relations upon the Selma, though with a trans­
gressing and overlapping boundary. In eastern Alabama the Ripley is 
unconformably overlain by the Clayton formation of the Midway group 
(Eocene), the unconformity representing a great lapse of geologic time. 
In west-central Alabama, where the sands of the Ripley are overlain by 
the Prairie Bluff tongue of the Selma, the Ripley is separated from the 
Prairie Bluff by an unconformity that shows marked discordance of dip; 
the time represented by this unconformity is relatively short as compared 
with that of the Ripley-Midway unconformity, and the unconformity may 
be of only local geographic extent. 

Invertebrate fossils occur in great abundance in many layers of the 
Ripley formation, and in some layers the shells are in a good state of 
preservation. Scattered fragmentary vertebrate remains occur, including 
bones and teeth, especially shark teeth. A few poorly preserved fossil 
leaves have been found at two localities in Barbour County.1 In eastern 
Alabama the formation may be divided, on the same basis that the Selma 
chalk is divided, into a lower zone, the Exogyra po11derosa zone, and an 
upper zone, the Exog'yra costa-ta zone. Many other fossil species are, 
however, restricted in range to one or the other of these zones. Some of 
the fossils of the Ripley are shown in Plates 87 and 89-92. 

The Ripley formation of eastern Alabama includes beds that corre­
spond in age to all the strata contained in the typical Ripley formation of 
Mississippi, and in addition it includes older and lower beds that corre-

' Ilerry, E W., The fl ora of the Riplcr ionnnlinn: U . S. Geo!. Sun·cy PrC) (. Paper 13G, 
pp. i·l2 . 53, 58. ; , P L 20 , fig . 8, 1025; UpJ>e:r Crc:t~cco1,1s floras o{ the E:astern Culf region in 
Tennc5~ce, Misi.i~si pJli , .\laballlll, and {;eor gm; U . S. Gcol. Su n ·cy P ruf. Paper Jl 2, pp. !-85, 
100, Pis. 23, 31, 3~ , 1919. 
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Fie. i. 

Fie. 2. 
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PLATE 89 

(All figures natural size) 

Trigo11ia bartrami Stephenson. From Chattahoochee River, opposite 
""oolridge. Landing, Stewart Co., Ga. 

Trigo11arca 111aco11ensis Conrad. From Chattahoochee River, Roods 
Lower Bend, Stewart Co., Ga. 
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1 

2 

Fossils from the lower part of the Ripley formation, upper part of Exogyra po11derosa zone 

\ 
) 
! 
j 
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spond in age in part to the Selma chalk and in part to the Coffee sand 
member of the Eutaw formation of northern Mississippi. Probably when 
the Ripley of eastern Alabama has been studied in detail it will be sub­
divided into two or more members or formations, and the use of the name 
Ripley may then even be restricted to one or two of the upper of these 
units. 



L 
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PLATE 90 

(All figures natural size) 

F1Gs. 1-2. Ostrea wliitei Stephenson. From an impure fades of the Selma chalk, 
cut of Central of Georgia railroad, 1~ miles southwest of Hurtsboro, 
Bullock Co., Ala. 

FIG. 3. 

FIG. 4. 

FIG. 5 . . 

FIG. 6. 

FIG. 7. 

Ostrea pratti Stephenson. From Chattahoochee River, Woolridge 
Landing, Barbour Co., Ala. 

Ostrea blackcnsis Stephenson. From the same locality as the pre­
ceding. 

Crassatellites roode11sis Stephenson (type). From Chattahoochee 
River, Roods Upper Bend (Roanoke Bluff), Barbour Co., Ala. 

Cardi11111 vauglraiii Stephenson. From Chattahoochee River, Woolridge 
J..andmg, .l::Sarbour Co., Ala. 

C)•clol'is111a a/ta (Conrad). From Chattahoochee River, Roods Lower 
Bend, Stewart Co., Ga. 
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2. 

s 
7 

4 

6 
3 

Fossils from the lower part of the Ripley formation, upper part of Exogyra pondcrosa zone; including 
one (figs. 1-2) from an impure facies of the Selma chalk 

.... 
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FIG. 1. 

FIG. 2. 

Fir. . 3. 

FIG. 4. 

FIGS. 5-6. 

FIG. 7. 

FIG. S. 

.t:'IG. 'i. 

FIG. 10. 

FIG. 11. 

FIG. 12. 
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PLATE 91 

(All figures natural size) 

Exogyrn costata Say. From the Prairie Bluff tongue of the Seim ~·. 

chalk, Alabama River, Prairie Bluff, Wilcox Co., -~la. \Vith narro11· 
costae characteristic of upper part of E:i:ogyra cos/ata zone. 

Trigonia a11g11licostata Gabb. From the upper part of the Ripley for­
mation, the "Narrows" of Pataula Creek, Clay Co., Ga. 

Plicatula 11rticosa (Morton). From the Prairie Bluff tongue of the 
Selma chalk, Alabama River, Old Canton Landing, \Vilcox Co., Ala. 

A 110111ia ornata Gabb. From the upper part of the Ripley formation , 
Chattahooc·hee River, at the mouth of Pataula Creek, Clay Co., Ga. 

P11h1initcs argentea Conrad. 
Owl Creek, Tippah Co., Miss. 
2 miles below Eufaula.) 

From upper part of Ripley formation . 
(Occurs also on Chattahoochee River, 

Liopistha f>rote:rta Conrad. From the Prairie Bluff tongue of the 
Selma chalk, at Prairie Bluff, Wilcox Co., Ala. 

Cardi11111 lm111111eli Weller. From the upper part of the Ripley form~­
tion, Chattahoochee River, 2 miles below Eufaula, Ala . 

_lcnop11ora teprosa iv.iorLur1. .1· 1u111 Lue i J.a.ulc .LJJ.U.L!. Lvu 5 u"' 

Selma chalk, Alabama River, Old Canton Landing, Wilcox Co., Ala. 

Gyrodes petrosus (Morton). From the upper part of Selma chalk. 
Tombigbee River, Moscow Landing, Sumter Co., Afa. 

Scaphites co11radi Morton (variety). From the Prairie Bluff tongu~ 
of the Selma chalk, Alabama River, Old \.anion Landing, Wilcox Co., 
A.la. 

Be/e11111itella americana (l\Iorton). From the upper part of the Selma 
chalk, a mile north of Livingston, Sumter Co., Ala. 
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Fossils from the upper part of the Ripley formation and the upper part of the Selma chalk 
(upper part of Exogyra costata zone) 
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Frc. 1. 

FrG. 2. 

Frc. 3. 

Frc. 4. 

Frc. 5. 

FrG. 6. 

Frr.s. 7-8. 

Frc. 9. 

Frc. 10. 

FIG. 11. 

FIG. 12. 

Frc. 13. 

Frc. 14. 

FIG. 15. 
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PLATE 92 

(All figures natural size) 

Ha11111/!ls sq1rn111orns Gahb. From the lower part of the Selma chalk, 
2 miles west by north of Pleasant Ridge, Greene Co., Ala. 

Ham11/us 011y.v :t'ilorton. From t·he same locality as the preceding. 

Ostrca plu111osa Morton. From the Selma chalk, Alabama. (Exact 
locality not indicated on label.) 

Ostrca falcata Morton. From the Ripley formation, Carlowville-Snow 
Hill road, at bridge over Snake Creek, DaHas Co., Ala. 

Ost1·ea tecticosta Gabb. Upper part of Ripley formation, Chewalla 
Creek (Barbour Co.), at wagon bridge north of Eufaula, Ala. 

Ostrea panda Morton. Lower part of Selma chalk, Warrior River, 
Choctaw Bluff, Greene Co., Ala. 

Gryphacostl'ea vo111er (lviorton). 
the Selma chalk, Alabama River, 
Ala. (Right and ·left vah·es.) 

From tbe Prairie Bluff tongue of 
Old Canton Landing, Wilcox Co., 

Paranomia scabra (Morton). From the upper part of the Selma chalk, 
40 miles northeast of Livingston, Sumter Co., Ala. 

Anomia arr;ental'ia Morton. From tbe upper part of the Ripley for­
mation, Eufaula, Ala. 

Peet.en aff. P. q11i11quccostatus Sowerby. From the Ripley formation 
(E:i:ogyra canccllata sub7.one), Alabama River, Rocky Bluff, \Vilcox 
Co., Ala. 

C~,iprimeria depressa.Conrad. From the lower part of the Ripley for­
mation, Chattahoochee River, \Voolridge Landing, Barbour Co., Ala. 

Ve11iella co11radi (Morton). From the upper part of the Ripley for­
mation, Eufaula, Ala. 

Gyrodes abJ•ssi11us (Morton). Upper part of Selma chalk, Tombigbee 
River, Moscow Landing, Sumter Co., Ala. 

Turritella trilim Conrad. From the upper part of the Ripley forma­
tion, Eufaula, Ala. 
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Fossils which have a long geologic range in the Upper Cretaceous formations, and which are therefore of 

little value in determining the exact age and stratigraphic position of the containing beds 



THE CENOZOIC FORMATIONS 

By WYTHJ:: CooKE 

INTRODUCTION 

Tbe writer's acquaintance with the Coastal Plain of Alabama began 
in 1913, and since then he has visited the region several times. During 
the earlier years of this period his attention was directed primarily to the 
study of the "St. Stephens limestone," as the deposits of Jackson and 
Vicksburg ages were formerly called, and he assumes entire respon­
sibility for the description and mapping of the formations into which it is 
now divided. His familiarity with the other Tertiary and Quaternary 
formations of Alabama was obtained chiefly during the summer of 1924, 
when he was detailed by the United States Geological Survey to revise 
the geologic map of southern Alabama, in which work he was assisted by 
Mr. William S. Hoffmeister. The area to be surveyed was so great­
nearly 17 ,000 square miles-that in the short space of four months only 
a rapid reconnaissance could be made of the most critical areas, and less 
important places remained unvisited. The mapping and description of 
the formations below the Jackson and above the Vicksburg is therefore 
based partly upon original observations of the writer and partly upon the 
work of other people. For this reason the following account of the 
Tertiary formations of Alabama has been written with considerable 
diffidence. Like all compilations it is subject not only to the errors in 
the original sources but also to other errors caused by the misinterpreta­
tion of the written record. It is also possible that in the attempt to con­
dense a great mass of data into a few pages of generalized description 
some important facts may have been overlooked or subordinated to incon­
sequential details. 

The most valuable general work on the Tertiary formations is the 
Report on the geology of the Coastal Plain of Alabama, by Eugene A. 
Smith, Lawrence C. Johnson, and Daniel W. Langdon, a volume of 759 
pages, published in 1894 by the Geological Survey of Alabama. This 
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book contains a mine of information which has been freely drawn upon 
in the preparation of the present account. 

To Dr. Eugene . .\. Smith, State geologist, acknowledgments are due, 
not only for his classic work on the geology of the Coastal Plain, but 
also for courtesies, advice, and encouragement extended to the writer 
during the past twelYe years . Dr. George I. Adams, professor of geology 
at the CniYersiiy of Alabama, kindly placed at the disposal of the writer 
unpubli bed maps of zones in the Nana±alia and Tallahatta formations 
and guided him to se\·e;·al notable exposures of those formations. The 
writer is also indebted to Dr. L. W. Stephenson for help in the correlation 
of certain deposits in Barbour County. The mapping of the greater part 
of the Hatchetighee anticline is adapted from the report of Oliver B. 
Hopkins in Bulletin GGl of the U. S. Geological Survey. 

GENERAL RELATIONS AND STRUCTURE 

The Cenozoic era is represented in Alabama by formations of all 
the epochs into which it is customarily divided-the E ocene, Oligocene, 
J.Iiocene, Pliocene, Pleistocene, and Recent epochs. All the Cenozoic 
formations except certain comparatively young river terrace deposits are 
confined to the Coastal Plain. They occupy an era of more than 17,000 
square miles between the southern boundary of the State and the outcrop 
of the Upper Cretaceous or Gulf series, which adjoins them on the north. 

Most of the deposits formed during the Cenozoic era were laid down 
on the bottom of the sea as sand, clay, mud, or calcareous ooze, and 
many of them inclose different kinds of sea shells, sea urchins, or other 
marine fossils. A few, however, show evidence of having been formed 
in swamps, marshes, lagoons, or on flood plains. 

The oldest of the Cenozoic formations rests unconformably upon 
the beveled surface of the Upper Cretaceous rocks. The interval of time 
represented by this unconformity must have been enormous, for during it 
there took place a great alteration in the forms of animal and vegetable 
life. Very few species bridged the gap between the Upper Cretaceuus 
and the Eocene. 

The prevailing dip of the Cenozoic formations is toward the south 
or southwest at rates generally less than 40 feet to the mile. The beds 
flatten out away from the margin of the older rocks and are almost 
horizontal near the coast. The most conspicuous exceptions to the pre­
vailing dip occur in the Hatchetigbee anticline, a gentle uplift in Choctaw, 
Washington, and Clarke counties which has reversed the dip on its north­
eastern side and steepened the dip on its southwestern side. The loca­
tion of the Hatchetigbee antic[ne is indicated on the geologic map by the 
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patches of the Hatchetigbee formation, which are completely surrounded 
by concentric are:is of the Tallahatta, Lisbon, and Jackson formations. 

Along the Jackson fa11lt, which extends from the eastern end of the 
Hatchetigbee anticline to Oven Bluff on Tombigbee River, the beds on 
the east have been pushed up and those on the west have sunk until the 
Hatchetigbee formation (lower Eocene) is in contact with the Marianna 
limestone (Oligocene)-a vertical displacement of at least 450 feet. The 
Lower Peachtree anticline, in the southwestern part of Wilcox County, is 
on a smaller scale than the Hatchetigbee anticline and affects chiefly the 
Tuscahoma formation of the Wilcox group (Eocene). The structure 
of the Lower Peachtree anticline is complicated by several small faults. 

DESCRIPTION OF FORMATIONS 

TERTIARY SYSTEM 

EOCENE SERIES 

MIDWAY GROUP 

GENERAL FEATURES 

The series of rocks formed during the Eocene epoch includes the 
Midway, Wilcox, and Claiborne groups and the formations of Jackson 
(upper Eocene) age. The lowest and therefore the oldest division of the 
Eocene series is the Midway group. 

The Midway group, which was named from Midway Landing, on 
Alabama River, extends partly under cover from Georgia, where it has 
not been separated into formations, across Alabama from Henry County 
to Sumter County, across northeastern Mississippi to Tennessee, and on 
to Texas. In Alabama the group has been divided into three formations 
called the Clayton (the oldest), the Sucarnoochee clay, and the N aheola. 
In Mississippi and Tennessee the equivalent of the Sucarnoochee is called 
Porters Creek clay. 

The Midway group is everywhere separated from the underlying 
Cretaceous formations by a great unconformity. The contacts with the 
overlying deposits, in most places part of the Wilcox group, are less well 
known, but are believed to be likewise unconformable. 

The stratigraphic relations between the three parts of the Midway 
group are probably as follows : The Clayton and the Sucarnoochee are 
partly of the same age, although the lower beds of the Clayton are older 
than any part of the Sucarnoochee and the top of the Sucarnoochee may 
be younger than any part of the Clayton. West of Alabama River the 
Sucarnoochee overlaps across the lower beds of the Clayton and rests upon 
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the Cretaceous (Selma chalk). Wilcox County east of Alabama River 
is a transition area in which both Clayton and Sucarnoochee are exposed. 
A few miles east of Wilcox County the Sucarnoochee disappears ; it is 
either overlapped by the N aheola formation or else it is represented by 
part of the Clayton formation.. The Naheola appears to lie conformably 
upon the Sucarnoochee from the Mississippi line to the Wilcox-Butler 
county line, but farther east it probably lies unconforrnably upon the 
Clayton. 

CLAYTO::-J FORMATION 

The Clayton' formation was named for the town of Clayton, Barbour 
County, near which there are several exposures of it. The formation in 
Alabama comes to the surface between Chattahoochee River and Alabama 
River, but farther west it is concealed by an overlap of the Sucarnoochee 
clay. 

The formation consists chiefly of white limestone and white or yellow 
micaceous sand. All gradations from hard limestone through sandy lime­
stone and calcareous sandstone to loose quartz sand are found, and the 
change from limestone to sand may take place within a few feet either up 
and down or sideways. 

Along Chattahoochee River the Clayton formation is mostly white, 
compact, massive limestone of the type known as "chimney rock." Sim­
ilar rock has been quarried in the vicinity of Rutledge and Luverne and 
penetrated in a well at Brundidge. The texture of this "chimney rock" 
resembles that of the Marianna limestone but is perhaps somewhat more 
------L --..:I 1,.,,..,.., 1......,.-,..t.. ........... ~i..o .f-,.,,'l .. ~t-. 
\,,.V.&.L.ll"114"-I. 1.4.&..4~ ..,....,.._,.._. .,.,._. .. ..., ... ., ..._._, ~- ... ....,. -- ----• 

The soils derived from the Clayton formation are brown to black clay 
loams, where limestone predominates, and red sparkling micaceous sands 
and sandy loams where lime is less abundant. 

The outcrop that may be regarded as the type locality of the Clayton 
formation is along the Central of Georgia Railway between the two roatl 
crossings on the eastern edge of Clayton and in the vicinity of the town­
ship line. The following section is exposed at that locality: 

Section on Central of Georgia Railway east of Claytoa 
Feet 

Clayton formation: 
5. Brittle calcareous light-gray clay, resembling fuller's earth____ 15 
4. Coarse rusty yellow sand at base, passing upward into irre­

gularly indurated calcareou•s sand and sandy limestone; 
upper part of limestone contains many shells of Ostrea 
cre1111 limargi nata; thickness about____________________________________ __________ 35 
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Unconformity. 
Ripley formation (Providence sand member) : 

3. Greenish-gray, compact coarse san ---·--·---- 3 
2. Concealed, about ............................................... ·-·················-············· 20 
1. Coarse pale-blue sand and clay. 

SUCARNOOCHEE (PORTERS CREEK) CLAY 

The Sucarnoochee clay takes its name from Sucarnoochee Creek, 
Sumter County, but its type locality is Black Bluff, on Tombigbee River, 
in sec. 11, T. 16 N., R. 1 W., 2,0 miles below the mouth of the creek. The 
section at Black Bluff, as described in the report on the geology of the 
Coastal Plain, is as follows : 

Section of Sucarnoochee clay at Black Bluff, Tombigbee River 

3. Yellowish clay, which makes the basis of the Flatwoods, occupy-
ing top of bluff _________________________________________________ _ 

2. Black slaty clay, fossiliferdus. _____ ·····-········----···········---···-·-------··-·· 
1. Brownish shale or clay to water level.. _______ _ 

Feet 

20-25 
40 
8-10 

The lower part of Black Bluff is strewn with concretionary masses 
of limonite the surfaces of which are marked into rhomboidal plates like 
alligator skin. 

The Sucarnoochee clay extends from the Mississippi State line south­
eastward through Sumter County, the northeastern corner of Choctaw 
County, across Marengo and Wilcox counties, and a few miles into Butler 
County. It underlies the Flatwoods, which extend across Mississippi 
(where the equivalent of the Sucarnoochee is called the Porters Creek 
clay) and as far east as Alabama River. The formation consists chiefly of 
tough clay, which is dark gray to black when moist but when dry is light 
gray and breaks into roundish lumps with conchoidal fracture. As the 
lower part of the Sucarnoochee is calcareous, the place at which to draw 
the boundary between the Sucarnoochee clay and the Clayton limestone is 
not everywhere evident. The two formations appear to be comformable 
and were laid down during one epoch in which the deposition of limestone 
and calcareous clay was succeeded by the deposition of clay, the change 
taking place first in the west and gradually proceeding eastward. As a 
result of this the boundary between the two formations transgresses 
several zones. In other words, the Sucarnochee clay and the Clayton 
formation in different areas are partly of the same age. 

There are no reliable measurements of the thickness of the Sucar­
nochee clay. Because of the levelness of the country in which the Sucar­
nochee forms the surface, natural exposures show only a few feet of the 
formation at any one place. The formation thickens from a feather edge 
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at the eastern end of its outcrop to a maximum of perhaps 200 feet near 
the Mississippi border. 

The Sucarnochee is not a bund;mtly fossiliferous. The commonest 
species is a little oyster, Ostrea fmlaskensis Harris, which occurs in con­
siderable numbers in the calcareous clay near the base of the formation, 
and which is found also in the Clayton limestone. According to Ha.rris,1 

the black clays at Black Bluff and other localities contain E11climatoceras 
ulrichi, Cucullaea macrodonta, Olive/la medi{wia, and several other mol­
lusks. Vaughan" lists two corn.ls, Flabcllum conoidcnm and Trochocy­
ath11s h'yatti, from the Sucarnoochee clay. Both these species oc1.mr also in 
the N aheola. 

NAHEOLA FORMATION 

The N aheola formation was named by Smith and Johnson" from 
Naheola Landing, Tombigbee River, in secs. 30 or 31, T. 15 N., R. 1 E., 
Choctaw County. The formation is now mapped as extending from the 
Mississippi State line almost to Chattahoochee River, although the equiva­
lence of the nonfossiliferous sands and clays in the eastern part of the 
State with the typical Naheola has not been proved. 

The dominant constituent of the Naheola formation is sand, and the 
prevailing colors are buff or pink. In the report by Smith, Johnson. 
and Langdon' the formation is thus described: 

The strata which make up this series are mostly gray sandy clays alternating 
with cross-bedded sands, with a bed at the base of the section containing marine 
fossils, and consisting of glauconitic sands and dark-gray, nearly black, sandy clays. 
The thickness of these strata varies from west to east, being 150 feet or more on 
thP 'T'nmhiP-hPP rivPr ~nr1 nnt mnrP th~n l?S nr 1.,n fppt lit n~k Hill. in Wilcox 
County. 

The following section at the type locality is adapted from that report:'' 

Sedion at Na.huila Ln11di11g, To111big/Jee River, Ala. 
Feet 

N aheola formation : 
6. Laminated gray sandy clays, with two or three indurated ledges 

8 to 10 inches thick of lighter colored, sandier ma.terials ___________ 18-20 
5. Ledge of greensand, oxidized into a brown iron ore of irregular 

thickness .... ·--··- - --- ;4-0 
4. Dlack, sho.ly, 3;:11~~Y ~lay _______________ ··--·· ---- - -·-------···· ----------- - 3 
3. Ledge like bed 5, of irregular thickness______________________________________________ Y, 
2. Greensand marl, the upper part indurated, forming a kind of 

limestone; fossiliferous __________________________ .. ____ __ .,____ 3 

1 Harris, G. D .. The ~1idway s roge: Bull. Am. Paleontology, vol. 1, p. 139, 11!%. 
2 Vaughan, T. W .• U . S. Gcol. Surv_ey Mon. 39, p. ~5, ] 900. 
'Smit h, E. A., and Joh nson, L. C., U. S. Geol. Surny Bu ll. 48, p. S7, 1887. 
•Smith, E. A., and others, Report on the geology of the Coastal Plain of .-\labama, p. 181, 

Alabama Geol. Survey, 1894. 
' Idem, p. 183. 
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Sa, 7 

FOSSILS FR0:\1 THE l\'HDWAY GROUP 

(All figures natural size) 

Fig. 1. Cnlyptnphor us cn mpr c•su s (:\lclrich ) , N"a ht"<,ln fo r m• tion, ;\f:ttthewo C. ;inditlg. Fig. 2. l'lejonn 
limop,is !Conrnd) , l\nhcola fo1·motion, ~l atth <:ws L nnding. Fig. 3. P lcfona rugatn (Conrad), l\alreoln 
fonmuion, .\latt hew.s Landing. Fi1:. 4. \"cn ericardia wi lcoxen&is Dnll. Nnheola formntion. l\'fo tthews Land­
ing. fi11. ~- Ostrc:I crcnullm:u:winotn Gabh, Clayt nn formn1io11, luylOn. Fig. 0. 0 trea pulaskensis 
Harris, S u.<:<1rnoocbcc clay, ncnr Li,·ia gs1on. Fig. 7. ucullal":l mncrodonta Whitfield, Nnhcola formation, 
)lnulic\\Tt; J.~an fi ing . 
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Sucarnoochee clay : 
1. Black slaty clay like that on the river between Naheola and 

Black Bl uf £---------------------------------------------------------------------------------------- 10-15 

At a point about 100 yards below the landing, Harris 1 found Cucul­
faea 111acrodonta, Protocardia nicolletti var., Astarte smithvillensis var., 
Venericardia alticostata var., Pecten alabamensis, Pseudoliva unicarinata, 
Volutilithes saffordi, Fusus mohri, Natica eminula, N. alabamensis, 
Voluta showalteri, and other mollusks. Some of the fossils of the mid­
way group are shown in Plate 93. 

On Alabama River the best exposure of the Naheola formation is at 
Matthews Landing in the northern part of sec. 12, T. 12 N., R. 6 E., 9 
miles west of Camden and 20 miles above Clifton Ferry. The exposure 
here, according to Smith, Johnson, and Langdon, consists of 15 to 18 feet 
of bluish-black sandy clay broken by a bed of yellowish-gray sand that 
contains hardened lens-shaped nodules several feet in diameter. Fossils 
are present throughout the exposure but are most abundant in the upper 
part. 

In Barbour County the deposits that have been mapped as Naheola 
formation are light-colored sands and white or pinkish clays. They 
closely resemble certain facies of the Providence sand member of the 
Ripley formation (Upper Cretaceous), but as they unmistakably overlie 
the Clayton limestone they can not be older than Midway Eocene. No 
fossils have been found in them. Although more evidence is needed 
before a positive statement as to their age would be justified, they are 
probably the nonmarine equivalent of the Naheola formation of western 
Alabama. 

Some of the clay lenses of the supposed Naheola formation of 
Barbour County contain bauxite, an ore of aluminum. Although some 
prospecting has been done, the extent of the bauxitic clays is not fully 
known, and none of them have been exploited. Pottery clay of good 
quality is found in this formation. 

"WILCOX GROUP 

GE::-IERAL FEATURES 

The name Wilcox formation, from Wilcox County, Ala., was first 
med by Crider' in describing the Mississippi equivalent of the four forma­
tions in Alabama named by Smith Nanafalia, Tuscahoma, Bashi, and 
Hatchetigbee. The name has since been raised to the rank of group and 
applied to all the formations of that age from Georgia to Texas. The 

' Harris, G. D., T he Midway stage. Bull. Am. Paleonto logy, vol. 1, p. H O (26), 1896. 
:: Cr·icle r, . .-\. F. 1 Geology ancl m ineral resources of :\lissi~sippi; U. S. Ceol. Survey Ilull. 283, 

p. 25, 1900. 
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name Wilcox group is synonymous with the "Lignitic stage" described by 
G. D. Harris,' but is a smaller unit than the "Lignitic" as used by Smith 
and others,' which included the Naheola and the Sucarnochee formations 
in addition to the four already mentioned. 

The Wilcox group is composed chiefly of gray sand and gray, choco­
late-colored, or black clay in variable proportions, with thin beds of 
glauconitic sand, shell marl, and lignite. Hard rock is most common in 
the Nanafalia, the lowest formation of the Wilcox group, but discon­
tinuous ledges and hard nodular masses of fine sandstone occur in all 
of them. 

NANAFAI.lA FOIOIATION 

The Nanafalia formation, named from Nanafalia Landing, on Tom­
bigbee River in sec. 31, T. 14 N., R. 1 E., Marengo County, extends 
almost across the State. Wherever its base has been observed the forma­
tion rests unconformably upon the Naheola formation of the Midway 
group. There appears to be no sharp break at the top of the formation, 
but its relations to the overlying Tuscahoma sand need further study. 

In the vicinity of Tombigbee and Alabama rivers, according to Smith,' 
the formation is separable into three parts. The upper member, which 
consists of about 40 feet of indurated gray clay and sandy clay, partly 
glauconitic, at many places greatly resembles the buhrstone of the Talla­
hatta formation and is sometimes referred to as the "pseudobuhrstone." 
The middle member, which contains 75 to 80 feet of yellow, red, or 
white sand alternating with glauconitic sands, is loaded with Ostrea thirsae 
Gabb, a small thin-shelled, plump oyster. (See Pl. !l4, figs. 6a, b.) The 
lvH·~l ~.o..,...h.::u• rr.nl'.';i:::ot e '""+ Q{) foiDt- l"'\r rnnro t'"\'f C".lt"'lrhr 1"1".l v c: ":lnrl f"rfH,:C-hPrl ;lPrl 
----- -------- -- -- - ---- -- -- - - ---- -- ------ -- --· -- ·-J -- -.;-

sands, which pass below into glauconitic sand that has a 4 to 7' foot bed 
of lignite at the base. The lower member is called by Brantly' the "Coal 
Bluff beds," and the upper and middle members together constitute his 
"Gullette Bluff beds." The present writer suspects that the lower division 
more logically forms part of the Naheola formation than of the Nana­
falia, but he has done so little field work in this area that he prefers to 

suspend judgment. 
There are two principal means of recognizing the Nanafalia forma-

the "pseudo-buhrstone." Both of these criteria should be used with 
caution. Ostrca thirsae is not confined to the Nanafalia formation, 

1 Harris, G. D., Dull. Am. Paleontology, vol. !!, 1897. 
0 Smith. E. A., and otbc1·s, Report on the gcologr of the Coastal Plain of Alabamn, Alabama 

Geo!. Survey, 1894, 
• Smith, E. A .. nnd nthcrs, op. ci t .. p. 170. 
• Ilrnntly, J. E .. Pet roleum J'IOSSibilitics of .·\ lali3ma, Part II : Alabama Ccol. Survey Ilull. 22, 

p. 148, 1920. 
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although beds composed chiefly of shells of that species have not been 
seen except in the N anafaEa. The "pseuclobuhrstone" so closely resembles 
certain facies of the Tallahatta formation that it might readily be mis­
taken for the Tallahatta by one not thoroughly familiar with both forma­
tions. Both contain hard, brittle rock, generally rough on the surface, 
which caps high, steep hills. 

The most characteristic and easily recognized lithologic facies of 
the Nanafalia , the "pseudobuhrstone," is most extensively developed in 
Wilcox and Butler counties. East and west of these counties the forma­
tion contains fewer hard rocks, and the topography of its outcrop does 
not differ materially from that of the softer, laminated sands of the 
adjacent Tuscahoma formation. 

Exposures of the N anafalia formation on Tombigbee River show 
only part of the formation. At the type locality only the lower part of 
Brandy's "Gullette Bluff beds" is exposed. 

The following unpublished section at Nanafalia Landing, obtained in 
Ul24, does not differ materially from Smith's section :1 

Section at Na11afalia Landing, Tombigbee River 

Quaternary : 
4. Terrace deposit; loam and sand. 

Nanafalia formation: 

3. Massive, dark-green or gray glauconitic shell marl indurated 
in the middle part and forming a vertical wall along the 
whole face of the bluff; the most common fossil is 
Ostrea thirsae, but Venericardia planicosta, Tttrritella 
mortoni, Flabellum sp., and others are also present ; the 
upper part is not so fine as the lower and appears some-

Feet 

what lighter in color_________ .. ,______ 17+ 

2. Dark-gray hackly clay containing patches of glauconitic sand 
with shells, chiefly Ostrea thirsae, like overlying bed···------ 3+ 

1. Dark greenish-gray massive micaceous glauconitic sand con-
taining shells; to low water ___ _____ __ _____________ ................................... 5 

The following section of the Nanafalia formation in the vicinity of 
Alabama River is adapted from Brantley' : 

Co111posite sectio11 of the Nm1afalia for111ation in Wilcox Cou11ty 

IlLACKS BLUFF, ALABAMA RIVER 

Terrace deposits. 
Feet 

27. Sand and gravel ................................................ ___ ............................... 25 

1 Smith, E. A., and others, op. cit., p. 176. 
' Brantly, J. E ., op. cit., pp. 149-150. 
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Nanafalia formation: 
"Gullette Bluff beds" of Brantly: 

26. Blue laminated jointed clay weathering to tough yellow clay_ 42 
25. Hard calcareous fossiliferous sandy claystone .............................. 2 
24. Blue laminated to jointed clay, cream-colored on dry 

exposures -····---··· ----···---- --- - 6 
23. Sandy fossiliferous calcareous claystone. 5 
22. Blue kaolin-like clay, conchoidal fracture --·--- - -- 25 
21. Hard glauconitic calcareous claystone with fossils ___ ___ _____________ 3 
20. Blue joint clay with a few sandy layers ....................................... _ 6 
19. Claystone like bed 21_____ 2 
18. Clay like bed 22-. ····----------·--- - ------ 10 
17. Hard sandy bed containing much glauconite that is altering 

to limonite -······-------·----·--·----·-··- 6 
16. Unconsolidated white to yellow sand (seen only at Blacks 

Bluff) . ·----- --···--- 5 
15. Laminated sand and clay.___ ______ 9 

GRAMPIAN HILLS, 2 MILES SOUTHEAST OF CAMDEN 

14. Hard highly fossiliferous glauconitic clay; upper limit of 
Ostrea thirsae .... --------····---············---·-···········-------········-------------·········· 2 

13. Glauconitic sandy marl with large numbers of Ostrea thirsae 8 
12. Laminated blue sandy clay.................................................................. 5 
11. Glauconitic Ostrea thirsae marl........................................................ 30 
10. Glauconitic sand, no fossils.·-·······----·-··········-------······---------······-······ 3 

"Coal Bluff beds" of Brantly: 
9. White to yellow cross-bedded massive sands with clay lenses 20 

GRAVELLY CREEK AND ALABAMA RIVER ABOVE GULLETTE BLUFF 

8. Black laminated carbonaceous clay ....................................... ·-·---··- 5 
7. Unconsolidated sand with indurated nodule$ 8 
6. l:Slack 1am1natea cLaY------------------------ ------------------------------------------------- 0 
5. Unconsolidated glauconitic sand with boulder-like nodules .... _ 8 
4. Black laminated clays ........ -------·····------------------------------------------------- 10 
3. Sand with boulder-like nodules and hard ledges .______________________ 15 

2. Lignite - --·---- -·- 4 
1. Lignitic shale. ··-- - --····-·· ····------ --- 2~ 

Total thickness of Nanafalia --- ----············-··-······-············------- 250 

As already noted, east of Butler County the Nanafalia formation 
contains less hard rock. The "pseudobuhrstone" is, however, still recog­
nizable as far east as Chattahoochee River. At Henderson, Pike County, 
in the middle of sec. 17, T. 8 N., R. 20 E., 29 feet of fine blue-gray, some­
what argillaceous sand is hardened at the top into a ledge of "pseudo­
buhrstone." The middle part of this sand bed, which is exposed in an 
old washed-out road east of the present Three-Notch road, contains manv 
fossils, including Ostrea thirsac. Fossiliferous sandstone of the Nan;-
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falia formation 17 feet thick is exposed a mile and a half southeast of 
Brundidge. 

Along Pea River the Nanafalia formation extends from Mincheners 
Bridge, one-fourth of a mile north of the Dale County line, to Coles 
Bridge, in sec. 5, T. 6 N., R. 22 E., in Coffee County. At Johnsons 
Bridge, in Coffee County, there is 10 feet of gray sandstone that contains 
Ostrea thirsae and other shells. Near Munns Bridge in sec. 7, T. 7 N., R. 
23 E., on the highway from Ozark to Troy, the Ostrea thirsae zone 
appears in the bed and bank of Pea River at Beck's Mill and is overlain 
by 30 feet of fine yellowish sand with impressions of shells. The most 
complete exposure, however, is on an old washed-out road in Barbour 
County, which leads down to Mincheners Bridge (abandoned) in sec. 34, 
T. 8 N., R. 23 E. No shells of Ostrea thirsae were seen at this locality. 

Section on east side of Pea River at Mincheiiers Bridge 

Feet 
Nanafalia formation: 

13. Yellow glauconitic sand with casts of mollusks; weathers 
brick-red; to top of hill ___ . 27 

12 Fine yellowish to white micaceous sand with indurated 
ledges;. weathers red ... ···------------------------ -------------------------- 16 

11. Fine yellow sand with fucoids on washed surface ___________ ......... 2 
10. Fine yellow soft sandstone with patches of gray clay alter-

nating with thin beds of very dark gray clay____________________ __ __ 8 
9. Hackly gray sandy clay _ _ _ ----·· 3 
8. Fine, white, loose, cross-bedded sand 5 
7. Gray sandstone alternating with dark-gray clay; casts of 

Turritella mortoni? and other shells 10 
6. Fine white sand containing casts of Venericardia p/m1icosta, 

Turritella morto11ir and other shells; the lower 10 feet 
soft; the upper part indurated into soft sandstone ___ ____ .______ __ 27 

5. Coarse white to gray sand and gravel; pellets of white clay 
in lower part·----·-----·--·-·----·---------·-·-------------------·------·----·-· 16 

Midway group: 
4. Chocolate-colored to light-gray brittle clay_______________________________ __ 4 
3. Fine, gray, glauconitic sandy marl with casts of mollusks._______ 7 
2. Hard marlstone containing casts of mollusks; weathers 

rough on surface like limestone ..... -------- -------- - - --------·------- 2 
1. Very dark gray brittle clay, becoming sandy above; to water 

level --- ·· 5 

On Chattahoochee River the Nanafalia formation lies directly upon 
the Clayton limestone. Ancient sinkholes in the Clayton filled with white 
micaceous sand are plainly exposed on the west bank of the river ab0-ve 
the old wagon bridge at Fort Gaines. Ledges of fine white nodular 
sandstone interbedded with unconsolidated sand loaded with Ostrea thirsae 
and containing also Ostrea compressirostra make up the base of the Nana-
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falia formation and pass upward into dark-gray brittle carbonaceous clay. 
Brittle clay or shale containing rotten shells is exposed on the Georgia side 
of the river along the road leading down the bluff to the old bridge at 
Fort Gaines. Coarse calcareous sandstone which resembles the "pseudo­
buhrstone" and which contains Ostrea comprassirostra and casts of other 
shells occurs near the top of the bluff at the new highway bridge, and 
the Ostrea thirsae zone lies below it, on the Clayton limestone. 

TUSCAHOMA SAND 

Although. the Tuscahoma sand takes its name from Tuscahoma Land­
ing on Tombigbee River, the formation is much better exposed along 
Alabama River, where about 140 feet have been measured, than at the 
type locality. The formation extends the entire width of the State but 
is covered in the areas between streams in Henry and Dale counties. 

In the exposures of the Tuscahoma formation along the Alabama 
and Tombigbee are found two extensive fossiliferous marl beds and con­
siderable sandy clay, but away from the rivers neither the clay nor the 
shell marls are conspicuous. On weathered outcrops the formation is 
chiefly very fine, soft, laminated sand in which the clay appears as thin 
partings. The upper marl bed, which has been called the Bells Landing 
marl and is herein designated Bells Landing marl member, tends to harden 
into large nodular masses of sandstone or marlstone, but the lower, or 
Greggs Landing marl member, more commonly contains an indurated 
ledge. At several places in the lower part of the formation large angular 
masses of laminated gray sand and massive gray clay are tilted in all 
directions and embedded in fine glauconitic orange sand. As the blocks 

• •• 4 • .. • .. ' ' •• .1 . 1 ,, • 1. 
are ruu lfa~ue LU uave WJLll~lUUU Lld.H~pu1 ld.llUu;_ un:y lUU~L Ucl.V~ <l.Llc1.111CU 

their present attitude as the result of caving from undercut bluffs or 
banks. Some of the clay lumps are rounded and appear waterworn. 
Logs and splinters of silicified wood are common in the Tuscahoma sand. 

The following section at the type locality is taken, with slight modi­
fications, from Smith's report: 1 

Section in the bluff of Tombigbee Rh•cr 11C<W T11scaho111<1 La11di11g, 
sec. 3r, T. 13 N., R. I IV., Choctaw Co1t11ty 

Tuscahoma formation: 

5. Indurated sand with a line of boulder-like nodules at the 
base and a second line of ferruginous nodules about 10 
feet higher; the sands above the second line are distinctly 
laminated and interbedded with thin sheets of clay; total 

thickness about ---·~·-------·----···-·· .. ··-· 30 
1 S1nith, E . . \., and others, op. cit., p. 167. 
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4. Light bluish-gray sandy clay, somewhat striped with harder 

projecting seams .... ------·-----·--··---····-· ······-··- - 35-40 
3. Sandy marl containing poorly preserved Bells Landing 

fossils -------------·-···---·-----------·· ·· ········-··- 2 
2. Dark-blue massive clay, perforated by Pho/as sp................... 3-4 
1. Glauconitic sand with Ve11erica,-dia pia11icosta and other 

Bells Landing fossils; to water leveL..................................... 1 

263 

One of the most notable exposures of the Tuscahoma formation ts 
at Bells Landing on Alabama River, in sec. 36, T. 10 N., R. 6 E., m 
Monroe County, where the following section was measured in 1!)24: 

Sectio11 at Bells Landing, Alaba111a Ri'i:er 
Feet 

Pleistocene river terrace : 
7. Sand and gravel.......................................................................... ......... 25 

Tuscahoma formation: 
6. Fine olive-drab glauconitic, micaceous sand............................... 20 
5. Thin-bedded to laminated gray sand and clay ·-······- ·· ··· ··---···· 37 
4. Bells Landing marl member; fine, greenish-gray, glauconitic 

sand loaded with shells; three large species of T11rritclla 
very abundant; upper part irregularly indurated into 
boulder-like masses.. -······----------·- 8 

3. Very fine, loose, gray, micaceous sand ....................................... 5 
2. Very fine, gray, compact sand wi·th contorted inclusion; oi 

similar material at base; somewhat micaceous; contains 

comminuted plants··············-··········-·-·····---·-························--··········· 6 
1. Fine, gray, laminated, somewhat micaceous sand at base: 

more massive and clayey near top; contains comrninuted 
plants; to low water ...................... ---···----····--········-········-··--········-·- 30 

A section described at Bells Landing many years ago ' shows 1 to 2 
feet of bluish-green sandy clay marl (Greggs Landing mar I member) 25 
feet below the Bells Landing marl member. 

The Greggs Landing marl member of the Tuscahoma formation is 
best seen at Greggs Landing, Alabama River, in Monroe County about 
:2 miles above Bells Landing. According to Smith,' whose section is 
quoted below, care is needed in discriminating between the Bells Landing 
and the Greggs Land:ng marls at Greggs Landing because landslides have 
so displaced the face of the bluff that the Bells Landing marl is in places 
found in contact with or even below the Greggs Landing member. 

Section at Greggs La11di11g, A laba111a River 

Bells Landing marl member: 
4. Greensand marl with concretionary boulders; the same as 

bed No. 4 at Bells Landing·--··-··---·-··-----------······--·····-··----··········--
3. Gray, sandy clay ............ , .................................................................... . 

1 Smith, E. A., and olhe1"S, op. cit., p. 164. 
•Smith, E. A., and others, op. cit., pp . 164-165. 

Feet 

5 
20-25 
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Greggs Landing marl memrer: 
2. Dark-gray or bluis-!i. sandy clay or clayey sand containing 

well-preserved fossils; this bed has an indurated ledge of 

variable thickness at the base .. ---------------------------------------·------------ 4-5 
1. Laminated, sandy clays to water level, abouL-------·· ···--- 10 

The following section was measured in l!J24 along the road leading 
down to Lov.·er Peachtree Ferry; sec. 11, T. 10 N., R. 5 E., in \Vilcox 
County: 

Section at Lower Peach Ti·ee Ferry, Alaba111a Ri<·er 
Fed 

Tuscahoma formation : 
7. Orange glauconitic sand, laminated at base, with streaks 

of gray clay; weathers mottled red; to top of hi!L_____________ 16 
6. Dark-gray clay with plant fragments, interbedded with 

laminated sand ----·-·- -·------------··----····----- 21 
5. Fine laminated sand at base, brownish backly clay above 

containing a few shells and many irregular white concre-
tions and plant fragments .. _______ ______ __________ _____ ___________________ __ _______ __ 8 

4. Brown clay with lignitic fragments________________________________________________ 5 

Bells Landing marl member: 
3. Very fine, rusty yellow, glauconitic sand; fossils very abun­

dant in upper half; discontinuous ledges or pillow-like 
masses of hard sandstone near top; T11rritella mortoni 
var., M esalia alabamiensis, Calyptraphorus trinodiferus, 
Ostrea co111pressirostra, and other fossils------------------·-· ---------- 10 

2. Brittle, blue-gray clay with conchoidal fracture; plant frag­
ments throughout; local beds of platy or laminated fine 

sand -··--- -·-··-- ---·------···· - 65 
1. Concealed by river terrace to low water_____________________________________ 35 

J:)i_\,~D.I, r"VU .JJ..i'l . .J, J.U ...... 

The Bashi formation was named from Bashi Creek, a tributary of 
Tombigbee River in the northern part of Clarke County, though its best 
known exposure is at Woods Bluff, on Alabama River 8 miles by water 
below the mouth of Bashi Creek but only 1 mile overland. The fossilif­
erous marl which yielded the beautifully preserved shells in collections 
from Woods Bluff is now covered by backwater from the dam at lock 
No. 1. 

Tl2~ b.~e 0f thl" f0tm"-ti'l11, "" 0PtitJP<i _hy_ Smirh ~1 is <i __ hf':<i _f!J lig-_njte 
about 2 feet thick which lies about 40 feet above the Bells Landing marl 
member of the Tuscahoma formation. Above this lignite lies 35 or 40 
feet of yellowish cross-bedded sand, which is overlain by about 25 feet of 
laminated sand and clay with thin seams of lignite. The top of the 
formation consists of 15 or 20 feet of greenish glauconitic marl which 

1 Smith, E. A., and others, op. cit., pp. 154-162. 
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contains many fossils and which tends to harden irregularly into pillow­
shaped masses of glauconitic fossiliferous limestone. The combined 
thickness is about 80 feet. 

The entire thickness of the Bashi formation and parts of the over­
lying Hatchetigbee formation and the underlying Tuscahoma sand are 
shown in the following section, which is taken, with a few modifications, 
from Smith.' The beds are exposed in Yellow Bluff, on the west side 
of Alabama River near the corner of secs. 13 and 24, T. 11 N., R. 5 E., 
Wilcox County, and along an old road leading down to Yellow Bluff 
.Ferry (abandoned). 

Section at Yellow Bluff, Alaba111a River 

Hatchetigbee formation: 
10. Laminated light-gray sandy clays, variously inter-stratified 

with sands; reddish sand abundant near the top of the 
section, which is 1 mile back from the river; thickness by 

Feet 

barometer ·--- -- --·--··· ·-·---- ····-·--- 130 
Bashi formation: 

9. Greensand marl with indurated, rounded masses above and 
loose marl below; fossiliferous; about..___________ 6 

8. Blue clay ·- ----- 1 
7. Gray sandy clay with a slight tinge of purple, holding four 

or five thin seams of lignite, each 1 foot thick or less; 
obscured by landslides ................................................................... . 

6. Reddish cross-bedded sands ................. ·--····-----·-··-··········---··········· 
5. Lignitic clay and lignite __________________________ _ 

Tuscahoma sand : 
4. Slightly laminated reddish sands __________ ____ _ 

3. Laminated sandy clays in perpendicular cliff ........................... . 

Bells Landing marl member : 
2. Greensand marl in two parts separated by 1 foot of sandy 

clay without fossils; the upper part, 1 foot thick, holds 
chiefly Ostrea compressirostra and Veiicricardia pla11i­
costa, whereas the lower part, 6 feet thick, holds all the 
characteristic Bells Landing fossils; the upper part shows 
a strong tendency to harden into round, boulder-like 

masses --·---------·-· 
1. Greenish, ferruginous sands interlaminated with thin sheets 

of clay, passing into a dark-blue sandy clay at the water 

level ----- ··· ·- ---

40-50 
20 
2 

15 
2~25 

8 

7 

In Choctaw County the characteristic pillow-shaped masses of lime­
stone or marlstone of the Bashi formation are exposed, among other 
places, at Riderwood and Butler. The following section was measured on 
the public road 0.4 mile south of the courthouse at Butler: 

'Smith, E. A., and others, op. cit., pp. 158-159. 
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Scctio11 in sec. 7, T. II N ., R. 3 E. 

Bashi formation : 
4. Brown (weathered) glauconitic sand like bed 2 
3. Hard, gray, sparingly glauconitic indurated marl or lime­

stone in disconnected but numerous masses embedded in 
brownish sand like bed 2; the hard rock is replete with 
she !ls, especially a T 11rri tell a __________________________ ,-----------------------------

2. Fine green to brown sand, unfossiliferous -------------------------------­
!. Fine green, somewhat glauconitic sand loaded with shells, 

including Ve11ericardia p/anicosta, Calyptraphorus tri-
11odiferus, and other species .---------------·--------------------·--------------------

Feet 

6 

2 
7 

3 

The hard rock in bed ;) is very persistent and can be traced for a 
long distance, but wherever observed it was in disconnected blocks and 
not in a solid ledge. 

East of Alabama River exposures of the fossiliferous marl of the 
Bashi formation are not so conspicuous as in the area farther west, and 
the unfossiliferous sands and clays can not everywhere be distingu:shed 
with certainty from those of the Tuscahoma and Hatchetigbee forma­
tions. Perhaps the best exposure of the formation in the eastern part 
of the State is that in the following section on Pea River, which was 
described in 1921 : 

Section 011 Pea Ri~ier at the power pla11t 4 miles south of Elba, 
secs. 31-36, T. s N., Rs. r9·20 E. 

Recent river sands 
Bashi formati on: 

4. Fine sand loaded with shells, with a layer of Venericardia 
pla11icosta var. at the base; the upper half is irregularly 
indurated into nodular masses and forms the cap rock of 

Feet 

the falls and dam 3 
3. Fine laminated dark-gray micaceous sand and clay; frag-

ments of plants _______ ----------·-·------------------.. ·-------------------------------- 7 
2. Compact fine dark-gray sand_ .. _ 4 
1. Fine, laminated dark-gray sand and clay to water at foot 

of falls - ----·---------------- 7 

The beds dip southward at a rate estimated at 2 feet in 100. 

HATCHETIGBEE FORMATION 

The Hatchetigbee formation, the topmost division of the \Vilcox 
group, rests conformably upon the marl bed of the Bashi formation and 
is unconformably overlain by the Tallahatta formation of the Claiborne 
group. The formation appears at the surface in three areas. The prin­
cipal area is a narrow band, which crosses the State from the Mississippi 
line in Choctaw County to Chattahoochee River in Henry County hut 
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which is interrupted in the eastern part by overlaps of younger formations. 
The Hatchetigbee formation also comes to the surface in the middle of 
the Hatchetigbee anticline in Choctaw, Washington, and Clarke counties. 
It is also exposed on the eastern or upthrow side of the Jackson fault in 
Clarke County. 

The aggregate thickness of the Hatchetigbee formation is stated by 
Smith' to be about 175 feet, but at many places it is considerably less 
than that, for some of the upper beds were removed by erosion before 
the deposition of the Tallahatta formation. According to Smith, the 
greater part of the formation consists of sandy clays or clay~y sands of 
brownish-gray colors, alternating with bands of dark brown or purple. 
\Vhere the sands have been bleached by exposure to the atmosphere on 
hillsides, their color is much lighter and less characteristic, and more like 
that of the Tuscahoma sand. 

The type locality of the Hatchetigbee formation is Hatchetigbee Bluff 
on Tombigbee River, in Washington County 3 miles south of the Choctaw 
County line. The following section is adapted from Smith: ' 

Section at Hatchetigbee Bluff, Tombigbee River 

Tallahatta formation: 
11. Light-colored aluminous sandstones and indurated clays, 

forming a vertical esr:arpment back of the main bluff________ 20--30 
Hatchetigbee formation : 

10. Sandy clays of brown, yellowish, and reddish colors inter­
stratified; these are dark blue when moist but of lighter 

colors when dry ____ --------------------------------------------------------------------------- 15-20 
9. Heavy-bedded, dark-brown clays somewhat like bed 10 but 

of darker color when dry______________________________________________________________ 10 

8. Yellowish glauconitic marl; this bed shows a tendency to 
form at intervals hard concretionary ledges, which on 
weathering break off and roll down the bluff and are 
piled in great numbers at its base; some of these boulders 
have a nucleus of shells, which, however, are not usually 
well preserved 2-3 

7. Purplish-brown sandy clays, in the middle of which is a 
projecting ledge of dark clays which are harder but which 
break up into small prismatic fragments upon drying and 
on exposure to weather__________________________________________________________________ 15 

6. Yellowis-.11-gray sands, striped with thin streaks of brown 
sandy clay; these sands at intervals along the bluff form 
indurated, concretionary rounded masses_______ 5-6 

5. Bluish-brown sandy clay marl containing many shells; the 

upper part more fossiliferous------------------------------------------------------ 5-6 
4. Laminated grayish sands interstratified with thin beds of 

brown or black lignitic clay; these sands form rounded 
concretionary masses which project from face to bluff____ 4 

3. Heavy-bedded gray sandy clays with streaks of brown clay_" 8 

'Smith, E. A., op. cit., p. H9, 1 8~ 4. 
2 Smith, E. A., and others, op. ci t., pp. 140-150. 
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2. Reddish sandy marl, highly fossiliferous, forming concre­
tionary boulders; remarkable for the great numbers of 
Veuericardia planicosta but containing also Plejona 
t110111eyi, and other forms ······--···--- ---- -·- ··- 4-5 

1. Dark-gray to brown sandy clay; to water_________________ _______ 15 

Beds 2 and 3 form very conspicuous parts of the bluff, as they are 
striped with dark-brown, almost black bands of clay. 

East of Pea River exposures of the Hatchetigbee formation are con­
fined to banks of the larger streams. On the right side of Claybank 
Creek 200 feet above the bridge west of Clayhatchee, Dale County, 5 feet 
of gray sandy clay containing leaves of Mimosites variabilis Berry (identi­
fied by E.W. Berry) is overlain by 8 feet of greenish-gray speckled sandy 
and clayey glauconitic marl that contains a few casts of C orbula sp. 
M imosites variabilis is found also in the Grenada formation of Missis­
sippi, which is correlated with the Hatchetigbee of Alabama. 

Several of the characteristic fossils of the Wilcox group are shown 
on Plate 94. 

CLAIBORNE GROUP 

The Claiborne group takes its name from Claiborne, a village on 
Alabama River in Monroe County. At first the name was commonly 
applied to the upper fossiliferous bed at Claiborne, the "Claiborne sand," 
now called Gosport sand. Later the Claiborne group was extended to 
include all the strata between the Wilcox group below and the formations 
of Jackson age above. The formations now recognized in the Claiborne 
group, named in ascending order, are the Tallahatta formation, the Lisbon 
fn,......,.,+;nn .,.,..:! tho r!ncnnrt .,.,,..,..:! 'T'hPcP thrPP r1iv;c:;nnc: ,,,.p ,.PD"!!rrlPrl !IC: 
- - - - - - --- - - -- ,, - - - - - - -- - - - .1. -

forming a conformable series of marine deposits, although there is evi­
dence of shoaling of the water and probably swampy conditions at the close 
of the Lisbon. The lowest formation, the Tallahatta, is separated from 
the Wilcox group by an unconformity, but the Gosport sand appears to 
merge conformably into the Jackson formation or the Ocala limestone (of 
Jackson age) which overlie it. 

The Claiborne group forms a belt across the entire width of the 
State and comes to the surface also in the Hatchetigbee anticline and 
2!-'1~:J .. t!!~ -J2-::!-:~0-~ . £'.'.~!!t . _ T!!~ .. T.~ll?_h., tt".,- h"'t::.""-~ _ nf _f}iP _bBJ:.rl __ rn~k_ 

included in it, forms the most conspicuous outcrops and the roughest topog­
raphy. Its area of outcrop is greater than that of either of the other 
formations of the Claiborne group. The Lisbon formation, east of 
Alabama River, is exposed only in the valleys, for it is concealed on the 
uplands and divides by overlaps of younger formations. Exposures of 
the Gosport sand are few and are included with the Lisbon on the map. 
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FOSSILS FROM THE WILCOX GROUP 

(All figures natural size) 

Fig. l. Turritclla humcros.1 Conrad. rnr., Nanafa!ia formMion , N:mafalia !.anding. Eig. 2. Tu.rrritella 
morton.i Conrad, Tuscahoma sand, Y cl low Bluff Fig, S. T11rritc lla pracdnta C<inrnd, Tuscahoma !;and, 
Gnggs I,onding. Ei~ A. Plcjona tuomcyi (Conrad), B~i. foTm:ition, Woods Bluff. Fig. ·5. Calypt;a­
phorus -trinodiferus Conrad, Tuscahama ~and, Greg~s La·nding. Fig. G. Ortrc11 th·ir:rac (Gabb), Nanafalia 
formation, Nauafalin Landini!'. Fig. 7. Venericardia planicosta .(L:imarck), Nanafa1ia formation, Nanafalia 
Landing (·this species ranges throu ghout the Eoeene· . Fig. 8. Cucu llaea trllll5versa Rogers, Tuscahoma 

sand, Greg s Landing. Fig. 9. ).fcsalla alabamiemlis (Whi tfield ), Tuscn.homn sand, Gregcs Landing. 
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TALLAHATTA FORMATIO~ 

The Tallahatta formation, or "Buhrstone" as it is called in earlier 
reports, was named from Tallahatta Hills, Choctaw County, Ala. Its 
lithology is varied. It contains loose sand, hard quartzite, glauconitic 
sandstone, and porous, brittle claystone. The hard rocks in the order of 
their abundance are described by Smith 1 as follows: 

1. Gray aluminous sandstone, often glauconitic, with numerous galls or con­
cretions of pure whitish clay and traversed throughout with streaks of yellowish, 
hydrated oxide of iron. In this rock are occasionally found impressions of sheJls. 
In the upper part of the formation, upon the surfaces of this sandstone, irregularly 
branching cylindrical elevations of slightly harder texture, but apparently of similar 
composition are sometimes seen. 

2. Indurated white clay forming a rock which is, however, quite light and 
easily broken. This indurated clay has joint planes approximately at right angles 
to one another, the planes of separation being mostly stained red or yellow with 
hydrated ferric oxide. 

3. Hard, coarse-grained, glauconitic sandstone. 
4. Hard, yellowish, siliceous or aluminous sandstone, streaked with a darker 

shade of yellow. 
5. A white siliceous rock, almost a quartzite, varied by spots of leaden gray 

color. This rock has often furnished the material for Indian lance and arrow 
heads. It occurs near the base of the series, associated with a hard, siliceous 
sandstone. 

The prevailing color of the rocks of this formation is light-gray, often nearly 
white, and, on account of their hardness and resistance to decay the country which 

they make is very broken and rugged. 

The hard rocks of the Tallahatta formafon are thickest in the 
western half of the State. East of Butler County they are much less 
conspicuous, and in the vicinity of Chattahoochee River they are reduced 
to two ledges separated by unconsolidated sand. Near the Mississippi 
line the hard part of the formation merges downward into unconsolidated 
buff or salmon-colored sand containing pebbles of gray clay derived from 
the underlying Wilcox group. Farther east the sands are yellow or red, 
and in Henry County lenses of very fine purple micaceous sand are not 
uncommon. 

The Tallahatta formation commonly crops out in a steep northward­
facing escarpment, which overlooks lower country underlain by the 
Hatchetigbee clays and which constitutes a formidable barrier to travel. 
The slope to the south is much more gentle and merges imperceptibly into 
level or rolling country covered by sands of the Lisbon formation. 

No very reliable estimates of the total thickness of the Tallahatta 
formation have been made. Smith' regards 300 feet as the probable 

1 Smith, E A., and others, op. cit., pp. 138·139. 
' Smith, E . .'\., and others, op. cit., p. 139. 
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minimum thickness in the vicinity of Alabama and Tombigbee rivers, but 
Hopkins 1 gives 200 feet as the maximum and 20 feet as the minimum 
in the Hatchetigbee anticline. It is probable, however, that Hopkins's 
figures do not include the unconsolidated part of the formation that 
underlies the buhrstone. 

LISBON FORMATION 

The Lisbon formation, which was named from Lisbon Landing, 
Alabama River, is dominantly calcareous, at least in the upper part, but 
contains also a good deal of sand. The boundary between the Lisbon 
and the Tallahatta, which underlies the Lisbon, is not very sharply drawn. 
The two formations are probably conformable, but thorough studies of 
the contact have not been made. On the geologic map the line is drawn, 
in the western part of the State, between the hard rocks of the Tallahatta 
and the red sands that overlie them. Farther west, where hard rock is 
not persistent, the basis of separation is the texture and chemical com­
position, the Lisbon usually being finer grained and more uniform in 
texture, where siliceous, and the Tallahatta nowhere containing appreciable 
quantities of lime. 

The following section at the type locality is adapted from Smith's" 
report: 

Section at Lisbon Bluff, Alaba/lla River 
Feet 

Pleistocene : 
9. Sand and loa111-__ ·---- · ---·· ·~------ 20 

Lisbon formation: 
R Rrnwn •:mc1v davs. hadlv weathered·-----·····-----------·----------·······--·· 10 
7. Dark-brown sandy clays, badly weathered, highly fossilif-

erous, becoming more sandy below ..................................... ______ _ 
6. Hard projecting sandy ledge .......................... _____________________ __ 
5. Calcareous clayey sands, light-yellow when wet, nearly 

white when dry, glauconitic, forming a smooth vertical 
bluff ............. _______ ................ __________ ____ ............ _______ __ ___ ___ _________ _ 

8-12 

:14 

6-8 
4. Coarse samly g!aucuui lic Leu, Lighly fo!!ilifcrous ______ _________ 3 
3. Light-yellow glauconitic sands capped with a hard ledge_______ 15 
2. Blue glauconitic sands, probably same as bed 3, but less 

oxidized -----·-·--- - -----· 5 
T~!:ili.ill ,, fnT"m"ltlnn · 

1. Bluish-black clay, lower 5 feet covered by fragments of con­
cretionary sandstone with fucoidal markings; to water 
level - ·------·--------------- ·- -------··-----------------------------· 13 

The upper part of the Lisbon formation, down to and including beds 

>Hopkins, 0. B., Oil a n.d g..1s possibilities of the Hatchetigbee anticline, Ala.: U . S. Geol. 
Survey Bull. 661, p. 291, 101.7. 

: Smith, E. A. , nnd oth c.rs, cp. cit., pp. 130-131. 
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7 and 8 of the section at Lisbon, are described in the following section at 
Claiborne, which also is adapted from Smith's report on the Coastal 
Plain: 1 

Section at Claiborne Bluff, Alabama Rive1· 

Feet 
Pleistocene: 

14. Sand, pebbles, and red loam of variable thickness _................... 35-40 
Ocala limestone: 

13. Argillaceous white limestone with grains of glauconite____ 45 
12. "Scutella bed"; light-colored calcareous materials holding 

great numbers of Peria1·chus lyelli Conrad···········-··········-···· 3 
11. Coarse ferruginous sand with glauconite, passing below into 

more calcareous material, which is indurated and projects 
from the face of the blu ff ._ 6 

Claiborne group : 
Gosport sand : 
10. Ferruginous sand, holding vast numbers of shells; near the 

center of this sand there are in places thin bands of 
lignite, and along the ferry road the upper part of it is 
composed of laminated gray clays filled with impressions 
of leaves ---- ·----- 15-17 

Lisbon formation: 
9. Bluish-green, glauconitic, sandy marl, with Ostrea sellae­

f ormis, generally somewhat indurated above, and form-
ing a hard projecting ledge _......................................................... 3--4 

8. Calcareous clay or clayey marl, gray when dry but blue 
when wet; it contains a few chalky fossils; this bed be­
comes sandier below, as well as glauconitic and highly 
fossiliferous, the principal shells being 0. sellaeformis 
and Pecten sp. 18 

7. Light-gray calcareous clay similar to the upper part of bed 
8, with hard sandy ledges at top and bottom ·······-··-··--····-···· 7 

6. Light yellowish-gray calcareous sands with Ostrea sellae-
f ormis and Pecte11 sp.; the lower half indurated and full 
of casts of shells_ ......................... ·-········-········································ 5 

5. Light yellowish-gray calcareous sands like those that make 
the upper part of bed 7; several hard projecting ledges of 
the same sandy material; sandy parts loose, crumbling 
easily between the fingers ; also thin beds of more clayey 
texture; near the base one or two indurated ledges of 
glauconitic sand and shells of Ostrea sellaef ormis................ 27 

4. Glauconitic sand and shells; 0. sellaefor111is and other 

fossils --------······---- -··-··---- 3 
3. Dark bluish-black sandy cl aY-·------------------- 2 
2. Bluish-green clayey sands with few fossils in the upper 

part but becoming more clayey below and highly fossilif-
erous ··-·-··-- ·--··------------ 10 

1. Dark-green sandy marl, glauconitic; grayish above, bluish 
below, at some places weathered brown; exposed between 
the upper landing and the ferry; to low-water mark___________ 8 

1 Smith, E. A., and others, op. cit., pp. 128-130. 
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In the eastern part of the State the most complete section of the 
Lisbon formation was measured in 1924 at High Bluff or Chalky Bluff, 
on the south side of Choctawhatchee River, in the N\V. 31.4- sec. 9, T. 2 
N., R. 2:3 E., about 2 miles east of Bellwood, Geneva County. 

Section at High Bluff, Choctawlwtchee River 
Feet 

Glendon formation (at least in part) : 
5. Red sand and gravel exposed at top; slope below strewn 

with gravel ···-----···-···---··---- -····------- 70 
Lisbon formation: 

4. Fine, sparingly glauconitic, yellow sand with lumps of indu­
rated white marlstone 22 feet above base; redder near 
top; to top of steep bluff ____ ._____ 40 

3. Light-gray brittle clay____ ·····--·----- 2 
2. Fine yellow sand and shells ( Ostrea sellaefor111is, Pecle11, 

Pse11da111usiu111, "Srntella") calcareous above and indur­
ated into soft white marlstone; base at low-water level...... 65 

1. Fine yellow sand exposed in excavation for dam to depth of 
at least 10 feet below water level in the river and said to 
extend to a depth 0£........ ............ .......... .. ........................................ 65 

GOSPORT SAND 

The Gosport sand is famous as the source from which came the 
fossils described by Conrad 1 and Lea 2 about 1833. The best known 
locality of the Gosport sand and the one from which so many collections 
of fossils have been taken is in the bluff at Claiborne already described. 
The place from which the formation received its name, however, is Gos­
port Landing, on Alabama River, 4 miles west of Claiborne Ferry, in 
Clarke County. The section at Gosport Landing is said to be similar 
to that at Claiborne. 

The Gosport sand crops out at several places around the Hatchetig­
bee anticline. On Tombigbee River it is found at Bakers Hill, a mile 
or two above St. Stephens Bluff, as coarse ferruginous sand that con­
tains many of the Claiborne fossils. The section described below is 
exposed at the crossing of Willow B1 aud1 uu lhe 1•oad from Fail to Sila3, 
probably in secs. 14 or 15, T. 9 N., R. 4 W. 

S cction at Willow Branch, Choctaw Cou11ty 
Feet 

Citronelle formation ( ?) : 
13. Red sand to top of hill; about...................................................... 50 

Jackson formation: 
12. Drab calcareous clay with white calcareous concretions.......... 25 
11. Yellowish marl with Pecten perplan11s and Periarclrns pile11s­

si11e11sis; indurated in lower portion .......................................... 11 

1 Conrad, T. A., Fossil shells of the Tertiary formations of North America, 1832-183G. 
2 Lea, Isaac, Contributions to geology, 1833. 
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3b 

4 

2 

FOSSILS FRmI THE CLAIBORNE GROUP 

(All figures natural size) 

F ig. I. Ostrca ' dl:icformfa Cnnrucl L isbon forma1ior1 , laiborn e. FJg. ~- Cras"'1telli l<!s nltu (Con.rad) , 
Gosport sand, Claihornc. I'ig. S. Crcpiduh lirata Conrnt.l, Gosport sand, Claiborne. Fig. t. Jl.ielongena 
ah•cn!:t. (Conrad), GO-'J•Ort >nncl, Clnihornc. Fi~. ,;, Oliva nlabnmiensis (Conrad), Gospott snud , Claiborne. 
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10. Fine-grained yellow san ··· -··- ··--·--- ·----·····- - 21 
9. .-\rgillaceous, yellow, sandy marl with shells; grades into the 

underlying bed ----------······································································ 9 
8. Greenish-yellow clay with shells, forming a gentle slope; 

about _ _ --···-·······--- - SO 
7. Hard, gray, indurated marl with small grains of glanconite 

and a few fragmentary shells.... ... ................ ... .................... ... 10 

Gosport sand : 
6. Reddish-brown, fcrrnginons. glam:onitic sand containing 

casts of mollusks with a 1-foot shell bed at bottom.............. 7 
5. Dark-gray to black sandy clay with shells.................................. 3% 
4. Laminated, gray sand and clay with leaves of Orcodaph11c 

i11cq11ilat1:rnlis and M cspilodap/111c columbiana '-·······-·· ········-~ i 
3. Dark-green to black glauconitic ;;anc\ loaded with Claiborne 

shells ·--------··---·-------- - _ ................. 2 
2. Dark-green to black, somewhat sandy clay; weathers with 

fissile parting resembling "coal blossom"-... ... ... ........... .... ... . :-
1. Reddish-brown fcrruginous sand to stream bed (1 or 2 feet 

concealed at bottom) ___ ----· ll1 

273 

The measurements of the beds above No. ; we1·e made on south ~ide 
of the yalley; of those below, on the north side. 

Exposures of the Gosport sand are uncommon east of Claiborne.. hut 
what appears to be that horizon crops out on Sepulga River on the J. G. 
Robinson place 5 miles northeast of Brooklyn, where the following section 
was seen in 11)13: 

Section 011 cast barrl: of Scp11/9a Rfr·cr irr sec. 13, J' . .f .\"., R. 13 E. 
Ft't'l 

Ocala limestone : 
4. Hard yellow glauconitic marl , abont ·····- ···· ............. ................... 3 
3. Mostly concealed; exposures i11 middle a11d top show coarse 

gfauconitic marl with N11m1111tlitcs; elsewhere in the same 
hluff near bnsc is 1 foot of s<ind containi11g large oysters 
overlain by 5 feet of gray, sandy, slightly inclurated marl 
containing Pcriarchrrs sp ..... ----····----····· ····------- -·····- 25 

Claib,1rne gronp (Gosport sand): 
1 fine hluc-gre<'n sand loaded with shells (U. S. Geological 

Surv<'y station 6i37) . -····-----·----------···---··· · 3 
1. Dark-gray sane! containi11g many fragments of lignitized 

wood ...... ... ·-···· . -------- __ ..... _____ 6 

The fossils in bed 2 indicate that it is of Gosport age rather than 
Li~hon. as thought by Langdon.' 

_ \ fe\\· of the Claiborne fos~ils are shown on Plate D;i. 

1 1Llt~ntificd by J·:. "" 11t.•t·ry. I,i:-;ls of the mol1u::ki- and corals in 'beds S ancl 3 to 0 of the 
M'~lion will be fouud in Cooke, C. \\"., The <igc of the Ocala limc!'touc: L. S. Geol. Suryey 
l'rnf. P~?<' •· 9;., p. n.;, 19lii . 

. :: ~mith. E .. .\ .. Johnson. l.,. c .. ;mc..1 l.,a11 gciu 11 ~ n. \Y .. Jr.J Report Oil the gcolo~r of tlh.' (\)a:.:tal 
l'larn ,1i .\1'1.hama. p. 3$6, .\1'1.b:un:i Gt'ol. S\ll'\~ey, 1894. 
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DEPOSITS OF JACliSOX AGI; 

Deposits of Jackson age are exposed along all the principal streams 
of the State from the Mississippi line at Choctaw County to the Chat­
tahoochee at Houston County, but they are covered in much of the inter­
vening territory by overlaps of younger formations. There is so much 
diversity between the deposits of Jackson age in the west and those of 
the same age in the east that it has been necessary to divide them into 
two formations, the Jackson formation proper and the Ocala limestone. 
The Ocala is so similar, in some respects, to the overlying deposits of the 
Vicksburg group that earlier writers grouped all the deposits of Jackson 
and Vicksburg ages together into one formation, the "St. Stephens white 
limestone." 

JACiiSOX FOIDIATIOX 

The Jackson formation was named from Jackson, :\Iiss., where it 
consists chiefly of massive, plastic gray clay with a sandy shell bed at the 
base. The formation extends into Alabama with little change as far as 
Tombigbee River, which is arbitrarily considered the boundary between 
the Jackson formation and the Ocala limestone. It encircles the north­
western end of the Hatchetigbee anticline. The following is a generalized 
section of the Jackson formation in Choctaw County: 

Ge11crali:;cd scctio11 of the Jac/1so11 forn111tiv11 

Feet 

5. Calcareous clay _ .. , __ . 25 
4. "Zc11.qlodon bed;" yellowish or gray marl with ledges; Ostrca 

trigonalis, Ostrca fa/co, Sclri:;aster ar111igcr, Pectc11 pcrpla1111s, 
"Zcuglodo11," and other fossils ______________ ___ _____ ________________ ----------------- --- - 11-15 

3. Fine yellow sand, partiy calcareous and argillaceous, with shells 
in lower part -------------- ------------ ------·---------------------- ---------------- -- -- -- ----------··· 17-70 

2. Light-green plastic calcareous clay with shells, in part micaceous 
and sandy ----------------·----.. - --------.. ··------ ---------- 30-50 

1. "Sc11tclhi bed"; lcdgc3 of grny indurated marl; Pacla11 pcrf'/a1111s1 

P criarclrus pi/c11s-si11C11sis, and other fossils __________ ·----------------------- 1-10 

All the beds in the preceding generalized section can be recognized in 
the ~cction nt \\'illcT..\" Brnnch, quoted in the description of th~ G0spnrt 
sand. The "Zcuglodon bed," the horizon of Basilosa1trus cctoidcs or 
"Zcuglodon," a huge whale-like mammal, and the yellow sand underlying 
it are characteristically exposed near old Cocoa post office, which was in 
the SW. ~ sec. 13, T. 11 N., R. i5 \V.,' but a much greater thickness of 

1 See sections br C. \\". Cooke (The age of the Ocala limestone: U . S. Geo!. Sun·cy Prof. 
Paper 95, p. llG, 1015), and by Charles Schnchert (U. S. Kat. Mus. Proc., vol. 23, p. 3~9. 1900) . 
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the sand as well as of bed 2 below it can be seen at "Slick" or Keyser Hill 
one-fourth of a mile west of \Vater Valley. 

The Jackson formation rests conformahly upon the Gosport sand or 
is separated from it by local unconformit:es. It is OYerlain conformably 
by the Red Bluff clay, of basal Vicksburg age (Oligocene). The rela­
tions of the Jackson to the Red Bluff are well shown at several places 
near Cocoa and also along the road from Millry to Bladon Springs at a 
point ;1 !~ miles southeast of Collumburg. Sections from this locality 
are gi,·en by Cooke' and Hopkins.' 

OCALA LIJIIESTOXr: 

The type locality of the Ocala limestone is at Ocala, Fla. The 
formation is widely distributed through central Florida and southwestern 
Georgici. and occurs at several places in western Florida. In Alabama it 
underlies the southern part of Houston, Geneva, and CO\·ington counties 
and extends westward, partly under cover, as far as Tombigbee River. 

Clarke County forms a transition area in which the Ocala limestone 
merges laterally into the Jackson formation. On the northeastern flank 
of the Hatchetigbee anficline the beds retain the qualities which charac­
terize the Jackson formation in Choctaw County, but at 0Yen Bluff on 
Tomb:gbee River and in the area between Bassett Creek and Alabama 
River they are more calcareous, more homogeneous, and more like the 
typical Ocala limestone. 

In Monroe County 40 to 50 feet of more or less chalky Ocala lime- . 
stone with the "Srntclla bed" at the base is exposed at Claiborne. The 
contact of the Ocala limestone and the Vicksburg group is not exposed at 
Claiborne but is visible at an old mill site in the SW. ~ sec. 7, T. 6 N., 
R. 6 E., on the road to l\fount Pleasant, 1,0 miles southwest of Perdue 
H ill. The line separating the Ocala limestone from the Vicksburg beds 
is sharp but even. There is a sudden change from the. light-gray or white, 
speckled, highly calcareous, tough marl of the Ocala to soft, crumbly 
greenish-gray glauconitic marl of the Red Bluff formation, but there is 
no evidence of an erosional unconformity between them. The Ocala at 
this place, where a thickness of 6 Yz feet is exposed, contains many small 
Foraminifera, Bryozoa, f.1acropneztstes 111orto11i, Sclzi::astcr armigcr, 
Os_trca <:•icksburgc11sis, Pcctc11 111embra11os11s, A11111si11111 oca/a1111111, and 
other fossils. The upper part of the Ocala limestone is also found on 
the west side of Double Branches at the crossing of the road from Mon­
roeville to Perdue Hill in sec. 3, T. 6 N., R. 7 E., and in an old quarry 
three-quarters of a mile northwest of Monroeville. The rock is rather 

1 Cooke, C. W . , op. cit., J>. ll U. 
'Horkin s, 0. R .. Oil o.nd ~~s possibilities of the Hatchetigbee anticline, ,\Jaliama : C S. 

Geo!. Sarvey Bull. 661, p. 200, 1917. 
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pure limestone but contains a iew sand grains and consiclerahle glauconite 
at some places. The same heels have heen sawed out for lmilding stone 
from a bluff of }Iineral Spring Branch. a tributary of Limestone Creek. 
about 1 y; miles northeast of ::\fonroeville. . \ t all the;;e localities the 
Ocala contains characteristic fossils. Other exposures n i the Ocala lime­
stone in }fonroe County are in the hed of the creek at \Vait. SE. ~4 sec. 
1 ;·, T . (i X .. R 8 E .. and in a rnt on the Louisville & Nasln-ille Railroad 
three-fourths of a mile north of Drewry. 

Jn Conecuh Count~· there are poor expo~ures of the ( kala limestlmc 
in the vicinity of Burnt Corn Creek, near Belleville, and at a place 2 mile:' 
southwest of Evergreen. hut the best exposures are on or near Sepnl~a 
River for 11 miles above its confluence with Conecnh River. . \ sect inn 
that shows the base of the formation is given in the cliscttssion () f the 
Gosport sand (p. 2~'3). The lower half of the Ocala lime,.;tone along the 
Sepulga is more sandy than the corresponding heels at Claiborne and ebe­
where, but the upper part is very similar to the typical Ocala ancl contains 
some of its characteristic fossils. The following section$ describe some 
of the best exposures : 

Sccli1111 at Pml'cll 's T.t111di11y . S 1• f'11/y<1 Ri·.-er 1.m·. 35 . 'f..; .\' .. R. 13 1:.1 

Quaternary : 
5. Yellow, clayey sand passing into sandy loam at tnp; about ·' 
4. Blue clay; no fossils seen; probably a river deposit; about 5 

Ocala limestone : 
3. l"ine, white, quart'- sand with yellnw stains aml casts of 

Leda; top poorly exposed... ... ____ 3-i 
2. Y ello\\·ish calcareous clay and sand intcrm('cliatc in char-

acter between beds 1 am\ 3 ; contains many Foraminiier;i. 
Leda SIL :rnrl r~ot .o nf ntf,.,r mnll11d:o ?1 

1. Blue-gray calcareous clay, sandy toward the top ; Oslr.:<1 
frigonalis abundant near the bottom ; Leda and F oramini­
fcra common CC. S. Genlogica\ Snn·cy 67~2) ; to \\"ater 
lcYcl in Sepulga Ril·er ... ... .. . . . . 12 

The sandy heels in the lower part of the Ocala are shown in the 
followin~· .~rrtinn at the hridge at Brooklyn: 

Seclia11 011 f/i,• c<1sf side of S cj>ulya Ri·;·cr af Rroo!.-1_\' lf 
Fccr 

Quaternary: 
5. Partly concealed ; riYer sands at top; to lc\·el of first terrace 15 

Ucala limestone: 
4. Light-yello\\· to white sandy marl similar to bed 3 bnt more 

limy and soiter : f'criarc/111s ycry abundant; partly con-
cealed ................ - . .. .. ------ --·-.... ...... --·-- .. 5 

3. \\"hitc to ycllo\\', ;oil sandstone with calcareous cement, 
which is leached ont on exposed surfaces; about ....... .......... 10 

2. Light-gray to ycllo"· sand .................. ..... ...... -...... _ _ __ 3 
1. Fine blue ca\careot1s sand; to water level.... ............... .. ............. 5 
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Similar calcareous sands are exposed on the west hank of Sepulga 
River at the mouth of Amos l\fill Creek near the corner of secs. 4, 5, S, 

and !l, T. ;; X ., R. 13 E., a mile below the bridge at Brooklyn. 

Scct i1111 at the 111011th nf .fo1os .llill Creel~ 

< lcala limc:;tone: 
-t Gray sandy marl with a little glauconite and many irregular 

patches of yellow clay at hottom; becomes indurated to­
ward the top and is capped by a hard ledge; Pcriarcl11ts, 
Pcctc11, and Ostrca at top ________ ___ ____________ ---------- ------·---

3. \\'hitc or cream-colored sandstone with calcareous cement, 
soft and white at top. I'criarcl111s rilc11s-si11c11sis abundant 
( U. S. Geological Sun·ey 6744) .. .. __ ----------- ------ --··· __ _ 

2. Yellow sandy marl with Pcctc11 sp. --· 
I. J:luc ,:andy calcareous clay to \\·ater }eye] ___ ... ·--- -----------------------

Feet 

6 
20 
4 

_-\bout ] IHI yards below the mouth of the creek heel .:~, ;l, and -± arc 
rcpn~sented hy a single bed of white or crearn-colorecl cakareous sand­
stone. Beel :1 contains the following fossils: 

l'~ri arclms pil<:us-sincnsi s (Ravenel) . 
T~rcbratulina lachryma (!\lorton)? cast. 
Tnrritclla, 2 sp. 

Ostrea trigon alis Conrad. 
P cctcn perplanns ~Iorton . 

Corbula densata Conrad. 
Solarium sp. 
:\lucula sp., cf. :\' . spheniopsis Cotll'ad. 
Leda si>. 

Corbula wailesiana Dall. 
Crassatellitcs flexura (Conrad) . 
~Iiltha ocalana Dall. 

Glycymeris sp. Phacoidcs? sp. 

The lower bed in the following section seems to include the upper 
pan of the section at Amos ]\fill Creek, which is about three-quarters of 
a mile north of it. Bed 2 is much more like the ordinary Ocala limestone 
ancl has been quarried for building stone. The section is on the east 
bank of ~epulga River opposite \V.ard's sa\Ymill, in sec. 8, T. 3 N ., R. 
13 E. 

Section on Scp11lga Ri·••cr i1t sec. S, T. 3 X., R . 13 £ . 
Feet 

Quaternary: 
3. RiYcr sands and loam; to terrace level __ -----·-·---------------------------- 15 

Ocala limestone: 
2. Light-gray or cream-colored soft limestone; Pectc11 per­

planus abundant, other fossils rare (C. S. Geological 
Survey 6746) _______________ .. _______________ __ ,, _________________ .. _ .. __ _____________ --·-·---- -- 11 

1. Gray marl, indurated in places, and "·ith a hard ledge of 
cream-colored sandy limestone at top; l-'cctc11 pcrplaims 
nry abundant, also l'criarc1111s pilc11s-si11c11sis, Flabel/11111 
sp., Hryozoa, and ;111 orbitoid foraminifrr (L". S. Geolog-
ical Snn·cy 6745) __ ...... _ --------......... __ __________ _ ,, ___ _____ ________ ,,_,,________ 11 
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At Steamboat Point, on the west bank of Sepulga River at a sharp 
bend about 2 miles below ·ward's sawmill, probably in the SE. 0 sec. 20, 
T. :) X .. R. 1:1 E., soft white compact limestone with harder ledges rises 
10 feet above water JeyeJ. This bed represent~ a horizon near the top 
of the Ucala J:mestone somewhat higher than that at \i\Tard's sawmill. No 
mollusks or ecbinoids were found here, but the Foraminifera and Bryozoa 
give proof of the age of the bed. The folJm.ving species of Foraminifera, 
identified by J. _-\, Cushman, \vere collected in bed 1 at Steamboat Point: 
Opcrrnlimr ocala11a, 0. ocalana var., Orthoplznrgmi11a gcorr1ia11a_. Lcpido­
'.ycli11a _11cor9ia11a, L. fragilis, L. florida1za., and L. ocala11a. _-\.11 but one 
of the Foraminifera ancl ;~-± of the -±3 species of Eryozoa listed from this 
bed haYe been reported also from the Ocala limestone either at Bain­
bridge. Ga .. or at ~Iarianna. Fla., and most of the other species are widely 
clistrilmted in the Ocala limestone or other formations of Jackson age. 

Elue-gray, sandy, rnicaceous marl, which represents the lower part of 
the Ocala limestone, is exposed on the road from Brooklyn to Evergreen 
in the banks of Deer Creek ( ::\ E. ; ::; sec. 18, T. -d N., R. 13 E.) and in 
Bottle Creek in sec. '211. The marl on Dottle Creek is 12 feet thick. The 
Ocala limestone forms a hill or series of hills on the south side of Red 
Branch, a tributary of Bottle Creek (~. )i sec. :JO, T. 4 N., R. 13 E.), 
'? }i miles northwest of Brooklyn. Sanders Cave, formerly called Turks 
CaYe. is in this rock. 

Conecuh River from Fall Creek, G mJes below River Falls, fo Sepulga 
RiYer cuts across the Ocala limestone, but exposures are not very good. 
The best seen is in the lower part of Rock House Bluff, on the southeast 
side of t,he river in Covington County, near the line between secs. 28 and 
'lq 1' :~ "T k' 1-! H 

On Choctawhatchee River the base of the Ocala limestone is exposed 
at several places between the mouth of Pea River and the Florida line. 
The formation is not typical but consists of fine-grained speckled blue­
green to gray glauconitic sandy marl. Characteristic Ocala limestone 
crops out in the hanks of the river several miles above Caryville, Fla. 

Pea River for some miles ahove its mouth runs near the contact of 
the Lisbon and the Ocala and crosses from one formation to the other 
seYeral times. The Ocaia consists of blu:sh-green to yellowish-gray 
~~nrh,.. nl::irl 

In the southeastern part of Houston County the Ocala limestone lies 
at or near the surface over a considerable area. On Chattahoochee River 
it crops out at intervals from the crossing of the Atlantic Coast Line Rail­
road bridge at Saffold to the Florida line. The lower part of the forma­
tion is a yellowish sanely marl which conta'.ns Pcctcn pcrplanus and Pcriar­
clrns pilc11s-si11c11sis and which resembles the "S cute/la bed" of the western 
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FOSSILS FR0:.\1 THE JACKSON FORMATION AND THE OCALA LIMESTONE 

(,\II figures natural size) 

Fig. 1. )fn~ ropneustes mortur• i (Conrad) . Ocala lime:;LO llc, Sta. 7150, ne.1 r Whotley. Fig. 2. Lag-
anum johnsoni T witchell. Oca la limestone, Sta. 1-25, Rock HouJ>e Bluff, Co necuh River. Fig. 3. O.o;t rca 
trigonaJi• (Con ra I) . IJcula lim,.,.tune, Sta. n :w, near Wha lley. Fig. 4. Ostre:t fal i;o Dnll. J acksnn forma­
cion, Sta. 28~ :.!. uhl ·,·,con P. U. , Clarke Cou11ty. Fig. !i. P r.'lc tc it ru: rplanus ( ) forton). J:-•ck.on formation, 
St;t. 2802, o ld CoCQn I;'. (J. F ig. Ii. .\turia nlnhamcn sis (:.\ lorton). Jackson formaLinn, S ta. :.!ti ~ 7 . old 
Cocoa P . 0 . 
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part of the State. The higher beds are white limestone more like the 
typical Ocala. 

For illustrations of Jackson fossils see Plate 9G. 

OLIGOCE NE SE RIES 

VICKSBl; lw GRo l· P 

The Vicksburg group in Alabama was formerly included with t'1e 
Jackson formation and the Ocala limestone in a single formation, the " St. 
Stephens white limestone." The present classification is summarized in 
the paper cited below.' The formations now included in the Vicksburg 
group in Alabama, from youngest to oldest, are the Byram marl , the 
Glendon formation, the Marianna limestone, and the Red J3luff clay. 

R ED BL U 1''F CJ.AY 

The Red Bluff clay, named from Red Bluff, Chickasawhay River, 
Miss.,' is an independent formation in Alabama only in Choctaw, Wash­
ington, and the western part of Clarke counties. East of this area it is 
recognizable only in a thin bed of impure, glauconitic limestone or marl 
which is included in the base of the Marianna limestone. On the geologic 
map the area underlain by the Red Bluff clay is not separated from that 
underlain by the Marianna limestone. 

The character of the Red Bluff clay near the Mississippi line is shown 
in the following sections from localities near Melvin, Choctaw County : 

Section IY, miles souih of Melvin 

Feet 
Red Bluff clay: 

3. Yellow clay contauung crystals of gypsum and numerous 
mollusks; to top of hill_. __ ······· ·- -- --------- ··--·---- 8 

2. Ledges of brown marlstone containing Ostrca vicksb1trgeiisis 
and Spoudylus d1111ros11s in abundance; Triton co11radimms 
and other mollusks less common; thickness about·--·---------·· 15 

Jackson formation : 
1. Greenish yellow plastic clay; base not seen·-------···-------------··-------------- 15 

Section on eastern escarf>me11t of ridge about half a mile soittltwest of Mci<:i11 

Feet 
Red Bluff clay: 

4. Yellowish to brownish clay-marl containing many fossil;; 
(U. S. Geo!. Survey 72Z2.) and numerous crystals of 
gypsum, a few of which are 8 inches or more long; 
several large lumps of hard marlstonc lie loose on this 
bed, but the induration is local, for there is no continuous 
hard ledge; about .. -------------------------------------------------------------------------- 15 

'Cooke, \i\!ythe, 'l'he correlation of the Vicksburg group: U. S. Geo!. Survey l'rnf. !'aper 
133, 1028. 

"Hilgard, E. \V., Report on the geology and agriculture of the State of 2\Iissi"ippi, p. 186, 
}8t.(1. 
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Jackson formation: 
3. Gray calcareous clay containing Flabdliw1 sp. and Foramin-

ifera - - ---·-- ---····--- 15 
2. Concealed __ --····---- ·------- 5 
1. Gray marly clay ........................ ------------------------------------------------------------ 2 

More than 50 species of mollusks were picked up on the Red Bluff 
clay at these two localities. The most conspicuous species is Ostrea vicks­
burgensis which weathers out of the clay in great numbers. Spondylus 
dmnosus is also very common. Astarte tria11g1tlata, a small bivalve, is 
very abundant in the Red Bluff clay both in Mississippi and Alabama but 
is less conspicuous than the other species cited because it is small. 

A greater thickness of clay is shown in the following section in 
northern Washington County: 

Section 30 miles so11theast of C111/0111b11rg 
Feet 

8. Concealed to top of hill, about ________________________________________ ---------------- 50 
Red Bluff clay: 

7. Very plastic gray clay with crystals oJ gypsum; many fossils 22 
6. Greenish-gray or buff glauconitic marl consisting of grains 

of green glauconite the size of bird shot in a matrix of 
white calcareous clay; in the upper part are several dis­
continuous ledges, and at the top is a more persistent 
ledge; many fossils, especially Ostrea vicksbu.rgl.'11sis and 
Spond'y/us dmnosus -···· .. ---------··- --- - ---------·- 9 

Jackson formation: 
5. Stiff calcareous clay, yellow or buff on weathered surface, 

bluish-green on damp, fresh surface; contains small ir­
regular concretions; appears to merge into the overlying 
bed __ 8 

4 .. .ie1tg/Oa01t OeQ ;·· OUII argwaceOUS rna r i rneq,;iu~ illlo Lile 

overlying bed; forms a gentle slope; contains Flabe//11111 
sp., Scltizaster armiger, Ostrea fa/co, 0. trigonalis, Gry­
phaeostrea sp., Pinna sp., Madia/us crelace11s, Pecte11 per-
plmrns, Terebratuli11a lachryma _______________ ··-·-·-·--·---··---···-········- 9 

3. Gray to yellow, very calcareous argillaceous marl with some 
hard ledges; forms steep slope; Pcctrn pcrpla1111s, Ostrc!I 
trigo11alis, and Bryozoa abundant.. _________________ ···-·····--·····--·····---- 6 

2. Yellow calcareous sand with poorly preserved shells and 
some calcareous concretions at base------------··--· ·-- 18 

1. Steel-gray, sandy, calcareous clay; about -----··---····- 3 

At St. Stephens Bluff the Red Bluff formation is reduced to 9 feet 
of light gray and blue-green marl in ledges between the Jackson forma­
tion and the Marianna limestone. (See section, p. 283.) 

ll!ARIAN~A LIJIIESTOXE 

The type locality of the Marianna limestone 1s at Marianna, Fla. 
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The formation there lies with apparent conformity upon the Ocala lime­
stone. It consists of white, homogeneous, porous limestone, wbich is so 
soft that it can easily be sawed into building blocks but hardens on 
exposure. This type of stone is called "chimney rock" because its chief 
economic use is in building chimneys. Not all the chimney rock of 
southern Alabama, however, is composed of Marianna limestone, for some 
of the Ocala limestone and Clayton limestone, both of whi~h resemble 
the Marianna, are used for building chimneys, and other rocks not cal­
:areous, such as the Tallahatta buhrstone and the ::-.Janafalia "pseudobuhr­
stone" are so used. 

The :Marianna limestone extends with remarkable unifor!.11i.ty as far 
west as Mississippi River. In Alabama it is exposed on Murder Creek 
and at many places in Monroe, Clarke, V.lashington, and Choctaw coun­
ties. A small area of Vicksburg limestone on Natural Bridge Creek in 
the southwest corner of Geneva County is colored as Marianna on the 
geologic map, although its correlation with that formation is uncertain. 
On Conecuh River the Marianna limestone appears to be overlapped by 
the Glendon limestone, but the lower part of what is here referred to the 
Glendon may be Marianna. 

On Murder Creek it is not very evident just whei·e to draw the line 
between the :Marianna and the Glendon. In a bluff on the east side of 
the creek 3 miles above Castleberry, probably in the NE. ~ sec. 1, T. 
4 N ., R. 10 E., the two formations together rise 72 feet above water level. 
Bryozoa collected 1G feet above water level indicate that the lower part is 
of Marianna age. The Marianna is soft, deep cream-colored to yellow 
limestone. At old Marble Bridge, 2 miles above Castleberry, the top 
of the Glendon is -!O feet above water level, and at water level lies soft 
cream-colored "chimney rock" which evidently is the Marianna limestone. 
The Marianna probably <lips beneath the surface not far below this point. 

Gullies north of Monroeville cut down through the red sands of the 
Citronelle formation into the Marianna limestone. A fallen tree on the 
hillside 40 ieet below the road 1 mile north of town brought up in its 
roots lumps of "chimney rock" which yielded Lcpidocyclina 111a11tclli 
Paten po1t!so11i, Clypcastcr rogcrsi, and 82 species of Bryozoa. 

Soft white "chimney rock," 10 feet in thickness, locally indurated 
at the top into hard white semicrystalline limestone, crops out beneath the 
Glendon limestone on the road from Perdue Hill to Claiborne. It carries 
the same fauna of Bryozoa as that near Monroeville. 

The ~farianna limestone, a thin tongue of the Red Bluff clay, and 
the upper part of the Ocala limestone are exposed in the hanks of a small 
stream crossed by the road from Perdue Hill to :\fount Pleasant in the 
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SV\' . ~ sec. 7, T. G N., R. 6 E., 10 miles southwest of Perdue Hill. A 
picturesque spring gushes from the rock near the road. 

Scctio11 10 u1i/c.> southwest of Perdue Hill 

Citro11clk formation (?) : 
4. Coarse red gravel. 

M aria11na limestone: 
3. Soft white speckled ;'chimney rock" with harder ledges; 

exposed on road on both sides of the branch; Lcpido· 
cJ•cli11a 111<111tclli, Bryo:;oa, Cl)'f>caster rogersi, Ostrca "'icl!s-

l .. c..•t.•( 

bm·ge11sis, Pectm a11atipes, Spondylus d1111ws11s ________ : __ ______ 30 

Red Bluff clay: 
2. Soft, crnmbly, greenish-gray glauconitic marl, exposed be­

neath abutment of bridge; many Bryozoa, echinoid spines. 
Ostrca vicksb11rgcusis, and Spo11dylus d11111os11s __ ____ _______ _____ 20 

Ocala limestone : 
1. Light-gray to white speckled, hig;h\y calcareous, tough marl: 

contains many small Foraminifera. Bryozoa, ilfacroP-
11c11stcs mortoni, Schi:;astcr an11igcr, Linthia n. sp., F/abcl­
lu111 sp., Cmms sp., Plejo11a pctrosa ?, Ostrca vicksb111·gc11-
sis, Pcctc11 111cmbra11os11s, Am11si11111 ocala1111111, am\ verte-
brae o{ fish; to bed of stream ------· ·------------ ---------- ---- -------- ---- 6Y, 

According to Smith,1 limestones of both Jackson and Yicksburg age;; 
make up the bluff at Marshalls Landing_. in sec. 22, T. G N._. R. 6 E .. 
~% miles southwest of the locality in sec. 7 just described, and there is 
little doubt that the rocks in the two places are similar. Exposures of 
Marianna "chimney rock" overlain by Glendon limestone have been noted 
along the main road and by-roads in the S. 0 sec. 26, T. G N., R. 5 E., 
~~'."'.'!'.'! £-:-~~:-t~': -:-£ " mil., nnrth nf R,,nr\nm: f'.rPf'k an<-! similar rock has been 
quarried on the south side of Lovetts Creek near the southwest corner of 
sec. 11, T. 5 N., R. 5 E. 

In Clarke County many exposures of the Marianna limestone occur. 
On a hill near the south line of sec. 1 ;1·. 134 miles south of Suggsville. 
there is 80 feet of Marianna limestone, the upper part of which is common 
"chimney rock" with Lcpidocyclina- 111a11tclli and Prctc11 po11/so11i but the 
lower part is speckled, contains Ostrca <.•icksb1tr9c11sis and Spo11d·:.'lus 
dumo.ms, and is probably the stratigraphic equivalent of the Reel Hluf f 

R. 4 E., but south of this place the Marianna is concealed hy an overlap 
of sands. At "The Rocks_." in sec. 3<3, T. D )\' ., R 1 E.. according to 
Smith.' about 100 feet of \"icksburgian limestone~, most of "·hich is proh-

1 ~mith, E . .:\ .. and others, Rcpo1 t on lhe gcnlog-y of the Coastal Pin in nf .\lah:rnrn. IJ, 11.j, 
.. :\laham;1 Ccol. Snn•cy, 1S04 . 

'..! ~rnitl1, J·: . . \., op. cit., p. n:rn . 
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ably ::viarianna, overlies the prairie-forming clayey limestone of the 
,;Zc11glodon bed." 

In '1\iashington County the l\farianna limestone crops out in a narrow 
belt that extends from St. Stephens Bluff or Lover's Leap on Tombigbee 
River, northwestward across the corner of the county. 

St. Stephens Bluff, of interest to the historian as the site of old 
St. Stephens, once a prosperous town and the capital of the State, claims 
the attention of the geologist as the type locality of the "St. Stephens lime­
stone.'' Little remains of the town but a few scattereci bricks, and even 
the name of the limestone has been changed; but the cliff itself is still 
there, and the exposures of the rock which upholds it are little altered. 
Probably the best ancl most complete section of the l\farianna limestone 
in Alabama is that at St. Stephens Bluff. 

Section at St. Stcphc11s Bluff, To111bigbee River 

GI~n<lon lime>tonc: 
~. Hard gray. pinkish, or yellow crystalline limestone contain­

ing small rot:nd grain~ of glanconite resembling bird shot; 
Lcpidoc3•cli11c sp., Dryozoa, Ostrca sp., Pecten pou/soni 
(station 6709) ______________ .... ____ .......................... __ .. ______________________________ 12 

:\·] arianna limestone: 
7. Soft white amorphous limestone ("chimney rock"), con­

taining locally inclnrated ledges which merge laterally into 
uniformly soft rock; LcpidOCJ'Cli11a mautelli, Bryozoa, 
Pcctcn po11/so11i (station 6710) ............................ ______ .. _______________ SO 

G. Concealed; probably similar to bed 7 .... ----------------------------.. --------- 4 
:i. ~oft white carbonate of lime ; may he weathered facies of 

bed 4; contains fragments of Lepidncycli11a and Pecten______ 8 
-k Sloping shelf of soft white "chimney rock;" Lcpidocycli11a 

111011tclli. Bryozoa, Pul c11 po11/s011i (station 6711) _______________ 12 

Red Bluff clay: 
3. Light gray sparingly glauconitic marl, with hard and softer 

ledges; Lcpidocycli1111. sp. (fragment), other Foraminifera 
ahu ndan t'. H1'yozoa, cehinoid, J rat sp., Ostrca •:icksburo­
,·11sis . . _ 'pn11dy/11s d11wos11s, illodiolririn ? sp. (stntion 6712 ) __ 'i 

? l>:1 rk blnc-grecn ;1rgil.l:iceous marl containing ninny poorly 
prc:<t·n·ed fossils; Foraminifera very abundant, Ostrca 
d e ks/wrucnsis. P('c/ m sp. (young) . S po 11dyl11s sp. 
<:young ), Ptcria ar_qc11tca (station Gi13) ___ ·- ___ __ _______ ----·---- 2 

.fackson formation (?) : 
1. Stiff blue-green clay, ~ray whcu dry; resembles bed 2. but 

i,: lr·s:- calcarcnus: tn water's edge at 6-foot stage________ __ _____ 7 

The lowest bed o-f th is section. bed 1, is referred to the Jackson 
formation hecau e of its resemblance to the Jackson clays below the Red 
Bluf-i clay a t-l-Ii wannee and Red Bluff, Chickasawhay RiYer, }Ji.ss. 
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Bed 3 of the section at St. Stephens Bluff, here referred to the Red 
Bluff clay, differs from those above it in containing some glauconite, in 
being darker and more highly fossiliferous, and in being rugged and 
distinctly bedded, with alternatir]g hard and soft ledges, in contrast to the 
smooth, homogeneous, massive surface of the Marianna "chimney rock." 

The topmost hed, the Glendon limestone, is distinctly different in 
aspect from any of the underlying beds. for it is much harder, crystalline, 
and speckled with glauconite. 

The following section, which shows the entire thickness of the 
Marianna limestone as well as part of the Red Bluff clay, is exposed in 
the vicinity of Vvhitsett's quarries one-half to three-fourths of a mile 
west of milepost .i5 on the Alabama, Tennessee & Korthern Railway, 3 
miles south of Cullomburg, probably in sec. ~, T. 8 N., R. ::l VI". 

Sectio11 at Tf'lzitsctt's q11arrics 

Glendon limestone: 
6. Hard, semicrystallinc, yellowish to brownish limcstohe, 

\\·cathcring irregularly; contains Lc{'idocycli11a sp. cf. L. 
s11{'era and 2 varieties, Bryowa, PNtrn {'oulso11i, Ostrca 
~'icl•sb11rgc11sis in abundance, Pcctcn anati{'rs, Pcctc1i n. 
sp. cf. P. f/obbi. Ptcrio sp .. S{'ondylus sp., C/yf'caslcr 

Feet 

rogersi, corals, and other fo;;;;ils -· ... . __ . ________ ... 11 
Marianna limestone: 

5. Concealed, about .............. ·-···----····--------· . -······---- --··- 30 
4. vVhite to cream-colored soft argillaccous "chimney 1·ock ;" 

upper 5 feet quarried for building stone; contains Lc{'ido­
c:ycli11a 111a11tclli, Bryozoa, Pcctcn pou/so11i, Ostrca t1icl•s-
b11rgensis, and Clypcastcr rogcrsi (station 7208) ···· ·········-·· 23 

3. \Vhite, cream-colored, or yellow lime:itone, harder than bed 
L; Lcpiliuc)'Cllllll 11u1111ciii v e1 y aiJu11U1u H - - --· - - ·· -· ------· ·· ·· - · ~ 

2. Soft cream-colored to white argillaccous limestone; Lc{'ido­
cycli11ti 111a11tcl/i, Eryozoa, Pee ten {'011/so11 i ·····---···--····-··---··-··- 14 

Red Bluff clay: 
1. Yellowish-gray plastic clay, forming a prairie-like flat; 

lo\\'er part concealed; to water level in Cope ( ?) Creek___ 20 

The Glendon limestone. bee! G of the prececling- section. is not 
exposed at the quarry hut crops out about one-fourth of a mile west oi 
vVhitsett's quarries at the top of a -1-0-foot escarpment beneath which beds 
2, 3. and 4. the Marianna "chinmev rock.'' slope Q·enth· clown to the prairie 
at the base. 

About 1 mile east of \Vhitsett's quarries the :irarianna "chimney 
rock'' is unconformably overlain by red pebbly sane!. 

Sticky pra'ries strewn with }{eel Jlluff fossils exrend about 1 mile 
north of Whitsett\ fluarries and adjoin similar prairies underlain by clays 
and marls of the Jackson formation. 
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GLENDON FORMATION 

The name Glendon was proposed by the writer in 1916 in a manu­
script prepared for the Mississippi Geological Survey but still unpub­
lished. It was adopted by Hopkins' (with due acknowledgment) in 1917, 
and has since been published several times.' When first named, the 
Glendon limestone was regarded as a member of the Marianna limestone, 
but in HJ23 it was raised to the rank of a formation. 

There are two very different facies of the Glendon formation. West 
of Conecuh River the formation consists of more or less impure lime­
stone; east of Conecuh River it probably consists of limestone under 
cover, but where it is exposed at the surface it consists of sand, clay, 
gravel, and residual lumps of silicified limestone or chert. In the western 
area the limestone is probably nowhere thicker than 40 feet, and it 
averages about 15 feet thick. No very reliable estimate of the thickness 
of the sandy facies has been made, but the formation probably does not 
much exceed 100 feet in thickness and may be considerably less. In the 
western area the limestone lies conformably between the Marianna "chim­
ney rock" and the Byram marl, but the siliceous facies in the east overlaps 
across the Ocala limestone, the Lisbon formation, and part of the Talla­
hatta formation. On all these formations, therefore, the Glendon rests 
unconformably. 

The type locality is Glendon, a flag station on the Southern Railway 
between Jackson and Walker Springs, Clarke County, in the southern 
part of sec. 31, T. 7 N., R. 3 E. The following section at Glendon was 
measured at a "chimney rock" quarry on the north side of the railway 
tracks. 

Section at Glendon 

Glendon limestone: 
3. Hard, cream-colored to buff, semicrystalline limestone 

weathering with irregular tubular cavities; the top is 
a smooth ledge of yellowish limestone containing (U. S. 
Geological Survey 7162) Lepidocyclina sp., Ostrea vicks­
b11 me11sis, Pecte11 po11/soni, P. anatipes, Clypeastcr rogersi, 

Feet 

and other fossils_____ 18-20 
Marianna limestone: 

2. "Chimney rock," harder than bed 1; a little of this bed 
has been quarried____________________________________________________________________________ 9 

1. Soft, cream-colored to white chalky limestone or "chimney 
rock;" has been quarried; base of exposure level with 
railway tracks; contains Lepidocyclina mantelli and many 
Bryozoa _ ____ 11 

1 H opki ns, • B., . S . Geo!. Survey Bnl l. tl61, pp. 2!18, 300, 1917. 
• (.:onkc. \Vythc, l'orrclntion o i the dcposii. of Jackson nn d Vicksburg agru; in Mississippi and 

Alaba1'n": \V:tsh ington Acnd. Sci. J nur., vol. 8. pp. 186-l.08, 1918 ; The correla tion of the Vicks­
burg grou.n: U. S. Geol. Sun•ey Prof. P aper 13$, p. S, 1923. 
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Ledges of Glendon limestone crop out also along the road to " 7alke1-
Springs 1 m:Je north of Glendon near the south line of sec. 30, and at 
many other places in the western counties. The Glendon usually occurs 
as hard ledges of yellowish or pinkish limestone which overlie softer and 
more homogeneous rock of the Marianna limestone. The Glendon is 
visible at the top of St. Stephens Bluff and on the hillside above Whit­
setts quarry (see sections in the description of the Marianna limestone) 
and at Salt Creek and Castleberry. (See sections described under the 
Byram marl.) 

On Conecuh River at a bend one-fourth of a mile below the mouth 
of Sepulga River, ledges of hard white marly limestone rise 8 feet above 
water level. The fossils collected from this rock (U. S. Geological Survey 
117'-18) include Lcpidoc_vclina 111a11tclli, Bryozoa, Ostrca sp., Pcctcn poulsoni. 
P. anatipcs. Spondylus sp., Crassatcllitcs mississippic11sis?, and a young 
C'lypcastc1·. Both in fauna and in lithology the rock resembles the Glen­
don limestone more closely than the Marianna limestone. This locality 
is only ] ;4 miles below the outcrop of Ocala limestone at Steamboat Point. 
Sepulga River. The Marianna may he overlapped here by the Glendon. 

At ~IcGowans Bridge on Conecuh Riv-er, in sec. G, T. 2 N., R. 13 E .. 
3 miles below the mouth of Sepulga River, the Glendon limestone forms a 
wall of rock capped by a flat ledge 12 feet above water. The rock con­
sists of alternating hard and soft ledges of white marly limestone and 
"horsebone." The upper part is hard white limestone and is weathered 
into innumerable tubular cavities. Above the broad ledge which appar­
ently forms the top of the Glendon limestone ledges of hard, compact 
glauconitic limestone alternate with softer gray marly limestone for a 
'1_" 1 r 1 , I i , IT\1 _ _ _ 1 1 1 1 1 i T""l _ 
LJ..U\..n..ll'l...~::l VJ. Cl.IJUl.lL -::X: l.\..LL, Lll-'l-'"'-1 U'l...U.-:J piu1Ja.u1y Cl.1\... VJ. .LJ_.l'J.Cllll 

age. 
At Rock House Bluff on the southeast side of Conecuh River i1: 

Escambia County, near the line between secs. 28 and 20, T. 3 N., R. 
14 E., 25 to 30 feet of hard pinkish crystalline Glendon limestone, the 
upper part weathered into tubular cavities, overlies 50 feet of soft lime­
stone, part of wh:ch, perhaps all, is Ocala. The Marianna seems to be 
missing, being overlapped by the Glendon. 

In all exposures of the Glendon formation east of Conecuh River the 
1.:~,.....~.._,_ ......... 1 .... ,..~ 1 ....... ,.., ...... ~.-..-4-.1 .............. 1 ... ~ ... 1 ...... - ...... rl c .... 1.~._:,..... ..... 1...,..,, __ ".""""""--~-1 -~---.L ~~ .._1_ -
JIJJ.J\,....;:)LVJ.J\,... J.Jll.I.~ 1..1\...'--J.J. '--VJ..LJ.J.-'J.'--l.'-J.} C..LJ.L'--J. '--\...J.• \.-1\..JJ.Ul..LV.LJ. .L.U'.J..:J .L '--J..LJV \.\,...U 1-'GLJ. L U.L t..11\.... 

rock, leaving behind residual clay, and the remainder of the calcium 
carbonate has been replaced by silica, forming chert or flint. Most of the 
flint is embedded in the residual clay, but some is mingled with sand and 
gravel. which apparently represents a near-shore facies of deposition. 
The sands are commonly red or mottled reel and gray; the clays range 
from white to reel or purple. :Many of the lumps of flint contain impre~-
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:;ions of shells hy means of which the age has been determined, and 
rarely the shell itself has been silicified and reta:ns all the details of the 
original sculpture. 

Lumps of Glendon chert have been found as far west as 'l'. 5 N .. 
R. lo E., in Covington County. East of Range ](i the cherts occur in 
~Teat abundance in the southern parts of Coffee, Dale, and Henry counties 
and in Geneva and Houston counties. The cherts near Goodman, Coffee 
County, in sec. 2:;, T. 4 N., R. 20 E., have yielded the following species 
of fossils: 

Lepi<locyclina supcra (Conrad). 
Lcpidocyclina nndosa Cus.hman var. 
Cassis sp. 
Orthaulax pugnax (Heilprin). 
Pectcn sp. aff. P. plurinomiuis Johnson 

and Pilsbry. 
Pectcn anatipcs Morton. 
Pcctcn n. sp. (P. "alpha" Dall). 
Pecten n. sp. aff. P. gabhi Dall. 
Glycymcris cookei Dall. 
Glycymeris n. sp. 
Lima n. sp. 

Protocar<lia <liversa (Conrad)? 
Cardi um sp. cf. C. globosum Conrad. 
Car<lium sp. 
Chione bainbridgcnsis Dall. 
Pitaria (Lamelliconcha) calcanca var. 

silicifluvia Dall. 
Ph<1coides (i'diltha) perovatus Dall. 
Phacoides (Miltha) hillsboroensis Heil­

prin? 
Phacoi<les (Miltha) sp. 
Clypeaster rogersi (Morton). 

BYHAM )£Alli. 

The Byram marl is the youngest formation of the Vicksburg group. 
It was named from Hyram, Miss.,' where it contains a large and character­
istic fauna. The formation extends from Mississippi River at Vicksburg 
eastward across the State of Mississippi as far as Yellow River in Ala­
bama, but it is co' ered at mo~t places by overlaps of younger deposits 
and is exposed only along watercours<'S. 

An outcrop of highly calcareous marl containing a small Lcpido­
<'.\'ciina.. probably L. s11pcra (Conrad), was found on the Alabama, Tennes­
;;ee & Northern Railway in sec. H, 'l'. S N., R. ;1 vV., about 10 miles 
north of i\1illry, \Vashington County. The rock closely resembles the 
llyram marl of \Vayne County, :.'viiss., and probably belongs to that 
i unnation. 

The Byram marl 1s exposed along the west side of the Jackson 
i a ult at several places. The following· section was measured on the east 
,;ide of the road from Jackson to Rockville just north of Salt Creek, 111 

the eastern part of sec. ;H, T. !i N., R. 2 E.: 

t Cooke. " 'ythc, Cun'clati"n 'U! Ute deposits of Jack•on nnd Vicksbnrl{ nges iu :Miss is~ippi ru1d 
.\lnhnma! \V"n. hill {"ton J\c--nd Sci. Tour . . vol. 8, pp. UW-lllj ~ HHS; 'fh.c l lyrnm l.'3 lcal'eOu:i. w nd of 
~ li :-:~issir•11 i: i: ~. ~. l~c I. ~,11·v cy Prof. Pnpcr 129, J>fJ. iO· 'r1. l!J2'! ; The cun ·cl aticm of the Vicks· 
1,ur~ ~ou1,: l". ~- Ct•r•I. :-; utT{'Y Pr<1 f. Pnper 133, Jl. S. l!l23 . 
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Section north of Salt Creek, Clarke County 

Feet 
Pliocene or Pleistocene : 

6. Red pebbly sand to top of hill. 
Byram marl : 

5. Partly co11ce.aled ; loose debris of cream-colored to yellow, 
soft, a rgillaceous limest011e containing small specks of 
glauconite; some ledges in place; forms steeper slope ..... - 20 

4. fost ly concealed; lower 2 feet consists of sticky, greenish-
yellow clay; forms a gently sloping sbelL _____ ,,__ 8 

Glendon limestone : 
3. Ha rder, irregularly indurated and in places crystalline white 

to ye llow limestone containiag L epidocycli11a maut.-1/i 
N 111111111tlitcs, Pecllm f1011 /so11i, P. a11atipes, and Ostrea 
vick.fburgcusis; fo rm s an overhanging cliff; thickness 
estimated -------------------·----------------·-------------------··--------- ··----------· .. ·------- 15 

Marianna limestone : 
2. Soft white amorphous limestone ("chimney rock"), con­

taining l t·p idoc)1clina mante/li and many Bryozoa; has 
been quarried ------------.. --- --------·---------·--·-·----------·---------··--·---·--- 25 

1. Concealed to bed of Salt Creek. 

A somewhat similar section, also brought up by the Jackson fault, 
was seen on Tombigbee River at Paynes Hammock, near the SW. 34 
sec. 16, T. 5 N., R. 2 E. The rocks are dipping downstream (southward) 
toward the fault at an angle of several degrees. 

Sectio11 at Pay11es Hammock 

Byram marl: 
3. Partly concealed; at intervals exposures of yellow marl or 

limestone, with fos si ls very abundant in the upper part; 

Feet 

about _,, ___ .. __ .. _. ______ ,,,_ .. ____ 20 
Glendon limestone : 

2. Cream-colored to yellow or brown limestone, very hard and 
crys1aiiine at Uunuw, ~uilc1 dUuvc, :.., jn·.:v1.-yr..:,·uu .:iy., 

Pecten poulsoni, Ostn·a vicksbttrgensis abundant__________________ 15 
Marianna limestone : 

1. \-Vhite to cream-colored argillaceous limestone of variable 
hardness ("chimney rock") ; to water level in Tombigbee 
River -· .. ·- .... _______ __ 10 

Snmf' nf the: fm;sils containe<l in the Bvram marl at Salt Creek and 
Paynes Hammock are named in the following lists: 

U. S. Geological Survey station 7165. Jackson~Rookville Road 200 yards north 
of Salt Creek, Clarke County, Ah Bed 5 of section. \-Vythe Cooke, collector, 
December 16, 1919. 
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Turritella mississippiensis Conrad. 
:\ mpull inopsis sp. 
Calyptraea sp. 
Scapharca lesueri Dall. 
Ostrea vaughani Dall? 
Pecten sp. a. 
Pccte.n n. sp. aff. P. gabbi Dall. 
Pim~a sp. 
Cardium sp. 

U. S. Geological Survey station 7166. 
of Paynes Hammock. Bed 3 of section. 
1919. 

Phos vkkshurg-en sis (Aldrich). 
f"icu- sp. 
Tllrritclla mississippiensis Conrad. 
'!'urritella sp. 
Sinum p. 
Glycy1neris sp. 
Sca pharca lesueri Dall. 
Scapharca sp. aff. S. willobiana Cooke. 
~fodiolus mississippiensis Conrad. 
Pecten n. sp. a. 

Chione bainbridgensis Dall. 
Venericardia serricosta Heilprin. 
P sammobia (Gobracus , cerasia Dall. 
Phacoides (Miltha) hillsboroensis (Heil-

prin). 
Teredo circula Aldrich. 
Corbula laqueata Casey. 
Lepic\ocyclina sp. 

East bank Tombigbee River j u~t son th 
\Vythe Cook<", coll<"ctor, December 16, 

Pecten sp. aff. P. angnilknsis Guppy. 
Pcctc·n sp. cf. P. plurinominis Johnson 

and Pilsbry. 
Ostrea. large sp. 
Carclinm sp. 
Venericardia senicosta (Heilprin). 
Chionc hainhridgensis Dall. 
Phacoides (~I iltha) hillsboroensis (Heil­

prin). 
Tereclo cirClll:i Aldrich. 

At Choctaw Bluff, Alabama River (sec. 27, T. 5 X., R. 3 E.), about 
10 feet of fine cream-colored argillaceous limestone or marl with hard 
ledges is overlain unconformably by 10 feet or more of steel-gray plastic 
day (Miocene) above which lies a river terrace deposit that has gravel 
at the base. The marlstone was regar<led by Smith' as of Jackson age, 
but fossils show that it is of Byram age. The fauna is similar to that at 
Salt Creek, Paynes. and Perdue Hill. .'\ t water level at the lower end 
of the bluff the marl is crowded with tubes of Trrrdo circula. A large 
oyster and casts of other shells are also contained in this bed. At the 
top of the Byram are patches of light-gray marl containing many oysters, 
A110111ia. Foraminifera, and many other very fragile shells. 

A somewhat unusual facies of the Byram marl was discovered at the 
bottom of a ravine north of the Jackson-\Valker Springs road 1 mile 
north of Glendon in the NW. y,1: sec. 31, T. ';' N., R. 3 E .. beneath a 
thick cover of gravel, and at an altitude about 35 or 40 feet higher than 
ledges of Glendon limestone in sec. 30. The Byram, as is shown in the 
following section measured in 1914, consists of very calcareous .. compact, 
finely granular marl. When revisited in rnn only ,3 feet of marl was 
visible. 

1 Smith, E. _-\., and others, op. cit., p. 114. 
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Section ·in rm·i11c I mile 11 ortli nf G/c11do11 

Tiyram marl : 
3. S:mdy ma rl , blue when ircsb, lmit when weathen:<l; lar~c 

Pa len n. sp. and L apidocycli11 a n. sp. in the upper hal l _ 10 
2. Sticky blue clay, weathering brown -· ····-··- ---.. ·-···-···· ·--·-- 2 
1. Sandy marl, blue when fresh, bu fE when weathered; may 

be a loose block of bed 3; contain s £-.chi11 0/n111pas nldrichi 
T witche ll . a large oy ·t ·r , c•rb11lt1 sp., and otber mnllu k~ 2 

The Byram marl, which consists of a 2}~-foot ledge of soft, iine­
grained sandy marl stone underlain by f.i feet of dark-gray clay, crops out 
in a gnlly beading at Perclu Hill, ::VIonroe County, and running north­
eastward into a small branch. The ledge is high up on the east side of 
the gully immed:ately beneath a depo it of coarse red gravel (Citronelle 
formation or younger), but many lumps of the marl stone are scattered 
along the gully as far as a road crossing one-quarter of a mile northeast 
of the Claiborne road (sec. 5, T. <.i N., R. 6 E.). The marlstone contains 
a large fauna represented by casts. but no fossils were discovered in the 
clay. 

Near the southwest corner of sec. 11, T. 5 N., R. 5 E., Monroe 
County, G feet of plastic gray clay that contains Lepidoc31cli,11a sp., many 
Bryozoa, Ostrea v frbburge11sis, Pecten poulsoni, and small crystals of 
gypsum overlies the Glendon limestone on the roadside south of Lovetts 
Creek. 

At the crossing of Jay Branch, near the center of sec. 15, T. 5 N., 
R. 5 E., lumps of dark-gray clay that contain shells were found scattered 
along the bed of the stream, and farther up the stream bluffs that show 
perhaps 20 feet of clay were discovered. Blocks of hard yellow lime­
~!~'.'<> mn " t J,""" MmP frnni " hi~hf'r i;tn1ti~ra!lhi c position. The fossils 
in the following list correlate this clay closely with the typical Byram 
marl in Mississippi. 

U. S. Geological Survc:r sta tion 1/42, Jay Branch, i'.Ionroc County, Ala., 
sec. 15, T. 5 N., R. 5 E., above road from Claibo rne to ).fou nt Pleasa nt Landing. 
Cook~ and Gardner. coll.cctors June 16, 1921. 

Lunularia vickslmrgensis (Conrad). 
Balanophyllia sp. 
Ringicula sp. 
Terebra tantula Conrad. 
-Pieurofusia scrvata onraelJ . 
Pleurofusia caseyi (Aldrich). 
Pleurofusia sp. 
DrilUa t antula ( Comad). 
Scobinelh sp. aff. S. plcur iplicata Casey. 
Cancella ria mi, sissippiensis Conrad. 

Mitra conquisita Conrad var. 
Fusimitra celluli fera (Conrad) . 
Oliva mississippiensis Conrad. 
Latirus protractus (Conrad). 
-iJ()\, SJ.J. 
Galeodea ( Sconsi:i) lintea (Conrad) . 
Melanella? sp. 
Odostomia sp. 
'furritella n. sp. 
_ atica "sp. a" (Vicksburg sp.). 
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Lunatia ''sp. g' ' Vicksburg sp.) . 
Dcntalium missi~sippiense Conrad. 
Dcntalium sp. 
:\ ucnla sp. 
Leela sp. 
~capharca lesuemi Dall. 
. \ rca 11. sp.? 
.\rca •p. 
l\•cten pouboni :l'lforton. 
PC'ctcn "sp. a." 

Curlmla L"ngonata Conrac!. 
Corbula laqueata Casey. 
.\start!.' sp. 
Canlium glcbosum Conrad? 
Protocardia di versa (Conrad) . 
Tdlina vicksburgensis Conrad . 
Chama mississippiensis Conrad? 
Cyrh._,r..,a (V entricola) ucuttana Dall. 
O tolith ,;. 
Echinoicl plate;;. 
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_ \n excellent section of the Byram marl and the Glendon limestone is 
exposed on Murder Creek at the bridge east of Castleberry, Conecuh 
County. The section begins at water level at the bridge and extends 
northward along an abandoned washed-out road. 

Sec/ion 011 :l111rdcr Creel~ at Castleberry 

Feet 
Citronelle formation ( ?) : 

8. Coarse reddish sand and white pebbles to hilltop··------------------- 22 
Catahoula sandstone ( ?) : 

7. Coarse ash-colored sand, slightly indnrated, composed oi 
well-rounded gra ins of quartz \\'i th pebbles onc-four lh 
inch long ___ _____ -------··---------------- ---·-··-----------···--.. ·- 1 

6. Sticky gray clay .. -.... .. .. -------···· .. - - - - - ... ·-··-- 4 
Bvram marl: 

· 5. LigM-gray or cream -colored ma rl, slightly indurated at top 
and bottom aud alternating nea r top and bot tom with sti ff 
gTccnish cl a~: · c:; 1 s t~ of fossil s in the upper part (U. S. 
Geological Su rvey 67.)5 ) ____ .... ___ ______ .... _____ , ........ _ 12 

4. Conccaie<l · probably like bed 3- ----···----- .. ---- 7 
3. Sticky. very fat and lenacinns ligh t to dark ;,'Tay day ; 

contain a few crysta l of gypsum and well-preserved 
shells ( '. S. Geologic;,il Survey- 6734) .......... _ ___ __ ___ 6 

2. Brown to gray a rg illnccous marl containing many small ir­
regular white concretions and fossils ( l.1. ~ . Geological 
Sun·cy 6733 ) ................ _ .. __ ______ .. ,._,. __ .. ___ _____________ ., .. _______ 10 

Glendon limestone : 
1. H a rd y<"llow or 1>1·0\\'11 limcslonc containiug br(;lwn specks, 

perh:1ps alte red glauc<mi te : in places t he rock is crystal­
li ne: I.he lower par t w eath ers i rrcgularly in to tubular 
opmings ; the upper 1Vz fee t is a smooth, massive ledge 
that contains many B ryozoa ; to \\'ater level 17 feet belo\\· 
bridge (U. S. Geological Survey 6732) ..... __ _______ ._ .... .. .. ______ 30 

A ledge of light-blue, slightly argillaceous marl 4 or i':i feet thick juts 
out from the east bank of Murder Creek a mile or more above Kirkland. 
Escambia County, probably in sec. 23, T. 3 N., R. 10 E. The marl con­
tains Eclzi-no!ampas aldrichi, an echinoid that seems to be restricted to 
the Byram marl, and evidently lies near the top of the Byram. 
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Alternating hard and soft glauconitic limestone or marl 4 feet in 
thickness, which overlies the Glendon limestone at McGowans Bridge, 
Conecuh River (sec. 6, T. 2 N., R. 13 E.), probably represents the Byram 
marl. The beds contain many Dryozoa,' Lcpidocycli11a supera, Nun1-
m11/itcs n. sp., Pha1ium cac/at11ra, Ficus mississippie11sis, Dentali11111 mis­
sissippic11sc. Pccten sp. "a" (aff. P. poulsoni , Ostnia. vicksburgensis, 
Corbula laqucata, Lim(! sp., and Lucina sp. 

About :i feet of pale-blue sticky marl that contains grains of glau­
conite, Lcpiclocyclina sp., Pcctcn poulsom'., and casts of other mollusks was 
found on the descent to a small stream in sec. 31, T 3. N., R. 13 E., 1 
mile north of McGowans Bridge. It passes upward into very sticky gray 
clay, which is overlain by coarse gray Catahoula sancl. The marl is 
probably of Byram age. 

About 2 feet of hard yellowish marl or soft marly limestone crops out 
in sec. 35 on the road to Castleberry, 3 miles west of Brooklyn. It con­
tains Pecten poulsoni, Lepidocyclina sp., many Bryozoa, and other fossils. 
It is overlain by greenish clay. 

The Byram marl is exposed on Conecuh River at Weavers Chute 
at the mouth of Grab Mill Creek, 2 miles .outh of McGowan Bridge, aucl 
in the lower courses of Grab Mill Creek and another small stream near by. 
The rock varies from gray laminated clayey sand at water level to blue 
marl that contains many pectens and to cream-colored or buff lam;nated 
fossiliferous sand at top. The thickness seen is about 12 feet. A iew 
hundred feet below the mouth of the creek the rock is hard enough to 
form an obstruction to the channel and has been blasted out. Half a mile 
or more below the mouth of the creek the top of the rock is again exposed, 
but no fossils were found in it. 

The following list enumerates the fossils from W caver Chute: 

Station 6753. East side of Conecuh River at Weaver Chute, sec. 18, T. 2 N., 
R. 13 E. Wythe Cooke, collector, October 15, 1913. 

Lepidocycl inn sp. 
Lun ulnria sp. 
MetrarabdolOs monolifcnrm hli lnc-Ed-

wards? 
Pleurofusia scn·ata (Conra_d . 
Plcurof usia vicksburgcnsis (C;isey 
Phos vicksburgensis (Aldrich)? 
Natica sp. 
Gl.1<.-,1k ·s ii t1rr;:o :;tuh;.:; (Cc.hb). 
Scn1)harca ksueuri Dall-. 

'Pccte.11 u. sp. a. 11[f. P. puulson i l\lnrton . 
Pccteu u. sp. d. 
Pcctcn sp. c. 
Arcopcrna in±Jata JJ;dl. 
Corbula laqucata Ca cy' 
Vcnericardia sp. 
Cardi.wu glebosum Conrad. 
Lucina sp. indct. 
Sr:• "z2~ r i:-r 'Jn1~ri r"1n1 rl;1r -­
Hemi_patagns sp. 

1 Canu nnd Bas lcr list. GO spccici< of .Bryozon lrom McCowans llridgc, (U. S. Nat. ::lfus. Bull. 
100. l!l20) . "fhcsc were collected by Wythe Cooke on top of the n'nin ledge and rnighl ha\'C 
come ci th !!.r' from the top of the Glendon OT" from the: Byram or nun- include a mixture from the 
two hori 1.:.t1 11~. · 
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The following section shows the character of the Byram marl at 
Harts Bridge, Five Runs Creek, in sec. 26, T. 2 N., R. 15 E., Covington 
County: 

Section at Harts Bridge, Fi<;e R1111s 
Feet 

Byram marl: 
5. Gray plastic clay cout:1ining rough whi t~ calcareous concre­

t ion · ; Pe.-1c11 1>0 11 /.rn11 i and small mollusks ·--·--------.. ·--··· 10 
4. Yellow-brown tough marl wi th crusts of calci te ................. _ _ 4 
3. Hard compact cream-colored limestone ; impressions of 

Pectrn sp. _ __ ____ .. _ .. ____ __ ,, ______ ,, .. ______ 1 
2 . P lastic gray ca lcareous clay mcrgfog into tl1 e. lower bed ; 

Pl'Cl .: 11 po11/so11i and L.:pidoc::i1c!i11 q, sp . ... ,.. _____ ,,_____ 7 
1. T ough creamy -gray compact marl wi th small i;ra ins o f ::; lau­

con ite; exteud s to bottom of creek · P cl'il' ll pn'lt lsoni and 
L epid flcjrclh1a s11 f>.:ra. very abundant: also Bry zoa cor:il 5, 
P1•rnla sp ., and other foss ils - ----··-··-----.. -·-·---- 8 

Section a/011g road, STf'. % sec . 29, T. 2 N. , R . 16 E., Co<.•ington County 

Feet 
Catahoula sand ~ tone ( ?) : 

5. Coarse orang-c sand with pebbles at base; to top of hill 
estimated ·------ .. --.. ····----·--.. --·--·-· .. - .. - - 50 

Unconformity. 
Byram marl: 

4 . Browa ish-yel'low calcareous clay wi th w hite irregular chcrty 
lumps abundant in middle pa rt ___ ,, __________ ,,_____________ 10 

3. Ledge of di r ty ye llow limestone at top, softer cn:am,..colored 
lim estone below, full of small LcpiJoc·ycli11.a and molds of 
m oll u. k · ; P,•ctw po11 lso11 i, Bryowa abundant ne;Lr ba e; 
about ___ ___ ,, ............ -----· .. ·--··--·-- 10 

2. Concealed, about---·-··---··-···-------.. - - ... 5 
Glendon formation: 

L Coarse reddish-yellow argillaceous pebbly sand streaked with 
dull red ......... ·-------····-.. ------·--.. 10 

Several exposures of the Byram marl are known 111 the vicinity of 
Yellow River between Watkins Bridge on the road from Lockhart to 
Andalusia and Watkins and Henderson Bridge, about 5 miles above the 
Florida line. The best known is Rock House Cave, in the NE. 1i sec. 4, 
T. 1 N., R. 16 E., about a quarter of a mile south of Watkins Bridge. 
The cave is reached by following a footpath across the dam at \l\fatkins 
mill. The rock consists of about 35 feet of alternating harder and softer 
ledges of yellow or cream-colored noncrystalline limestone containing a 
saddle-shaped species of LcpidoC'yclina, Pcctcn sp., and poorly preserved 
casts of other mollusks. A spring issues from the cave at the base of 
the exposure. The mill pond at Watkins mill is fed by a great limestone 
spring. 
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Rock similar to that at the cave is found at the "Drip Rock" on the 
south bank of Yellow River, probably in the SE. 0 sec. 32, T. 2 N., 
R. 1G E. 

At ·watkins and Henderson Bridge, in secs. 13 or 14, T. 1 N., R. l ,:J 
E., a 2 0 or 3-foot ledge of yellow or cream-colored slightly indurated 
marl contains casts of many species of mollusks. Above the ledge lies a 
few inches of darker-gray rock which is blue when unweathered and 
which contains fragments of Lcpidoc·yclina. 

A number of the common and characteristic fossils of the Vicksburg 
group are shown in Plate 9~' . 

"MIOCENE SERJES 

The formations of Miocene age in Alabama are difficult to classify 
because they are covered by younger deposits in so many places that they 
can not well be traced. As they are largely unfossiliferous, the aid of the 
paleontologist can not be invoked. Moreover, Alabama forms the tran­
sition zone between Miocene deposits of one facies in Mississippi and 
those of an entirely different facies in Florida. The following table 
shows the classification of the Miocene formations in Mississippi aml 
western Florida : 

J1iocc11c for111atio11s of Mississippi and Florida 

:Mississippi. 

Pascagoula clay. 
Hattiesburg clay. 
Catahoula sandstone. 

\Vestern Florida. 

Choctawhatchee marl. 
Alum Bluff group : 

Shoal River formation . 
uaK l..irove sanci. 
Chipola formation. 

Chattahoochee formation. 

Of the formations shown in the table, the Pascagoula has been recog­
nized in Alabama only in deep wells in Mobile and Baldwin counties; the 
Hatfesburg clay appears to be rather well developed but is exposed only 
along watercourses in the southwestern part of the State; the Catahoula 
has been recognized as far east as Kirkland, on Murder Creek; and fossils 
of the Alum Bluff group have been found as far west as Conecuh River. 
The Choctawhatchee marl and the Chattahoochee formation, so far as 
known, do not occur in Alabama. The several formations of the Miocene 
are not shown separately on the geologic map. 

The Miocene deposits of Alabama, except the Pascagoula clay, were 
called the "Grand Gulf group" by Smith, Johnson, and Langdon.1 This 

- ---
1 Smith, E . A., Johnson, L. C., and l..angdon, D. W., Jr., Report on the C:eology of the 

Coastal Plain of Alabama, Alabama Geo!. Su r vey. 1897. 
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FOSSILS FRmI THE VICKSTIURG GROUP 

(c\11 figures natural size) 

PLATE o.-

Ge 

l'Jg_ -· Pcckn pollison i (l\lorio n ) , :\for\nnu ;1 limc.•to nc, ~tu. 71lil, Smith Cou n tr, )fiss. F ig. 2. 
Pccton nnotipe5 (;\fonon). '.\Iai:ionna li me.tone, Sm. 12t;, J o<pc1· County, "'[iss. Fig. 3. Scnph:ll'cn lesu"uri 
(Dall) . B~T:un marl, Vicksburg, ).ofi•s. Fig. ~. Ostrca v icksbur~c nsi5 (Conrad). l1cd Bluff clny, Stn. 
7205, near Cullombu-rg. Fig. f1. i\st:-.irte tri:!ngulata ( '.\forcr) . Red Bluff clay, Sm. i 22l, nenr old Cocoa 
P . 0 . Fig. 0. rrhauj o~ pugnax (1-IcilJJ6n). Glen don c.hcrt. Stn. l ·l03 .. Coodm:m, Coffee County (paTnf· 
fine CRRt from natm·nl multi). Fig. 0. Oypc.•-'ll:r rogersi (Morton) , M:arian m1 limestone , Stn.. i 208, Wh i t · 
•ett'~ q uM.-,-- F ig. S. l.epidocyclin n mnntelli (~fo 1'ton), '.\T:lrinunn lime to11~. St. tephcm Bluff. 
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name had been in use for many years in Mississippi, but because of its 
conflicting uses it was many years ago abandoned by the United States 
Geological Survey.' 

The materials which compose the lower part of the Miocene in Ala­
bama and which are presumably equivalent to the Catahoula sandstone 
of Louisiana and Mississippi consist, for the most part, of white, pink, 
or purple clays and sands. Soft sandstone composed of grains of clear 
quartz embedded in hard white clay is not uncommon. Such rock is found 
on the Buccatunna Road about a mile west of Healing Springs, Washing­
ton County (T. 8. N., R. 4 W.), and on Murder Creek at Kirkland and 
a mile and a half below Kirkland. According to Matson, the Catahoula 
sandstone is probably less than 200 feet th:ck in western Alabama. 

The light-colored variegated clays and sands of the lower Miocene 
are widely distributed. They occur at many places in Clarke County 
between Grove Hill and Jackson. In Monroe County they are commonly 
covered by gravels of the Citronelle formation but crop out where streams 
have cut through the overlying beds, as along the road from Perdue Hill 
to Monroeville. Variegated clay's near Andalusia and Sanford are 
referred to the Miocene. 

The sand h:Jls of southern Covington and eastern Escambia counties 
appear to represent the continuation of the Alum Bluff beds of Florida. 
Poorly preserved fossil shells found many years ago in gray sands near 
water level at Lovelaces Mill, near Roberts, in sec. 5, T. 1 N., R. 12 E., 
were formerly thought to be of Chipola age but are more probably of Oak 
Grove age." 

PLIOCE:N'E SERIES 

Cl'l'HO?\EI.LE FOR~IATION 

The Citronelle formation, named from Citronelle, lviobile County, 
Ala .. " underlies a large part of Mobile. Jtaldwin, and Escambia counties 
and is widely distributed as outliers or as a veneer over older formations 
beyond th . e limit~ especially in Monroe, Conecuh, and ·washington 
counties. It form. a large part of what was called the "Lafayette forma­
tion~' in earlier repotts b.ut exclude certain outlying depo its of the 
"Lafayette," which are now considered to be riyer terraces or weathered 
material derived from several underlying formations. The outlines of the 
Citronelle fom1ation shown on the gcolo•Tic map are very much general­
ized, as the details on which to base more precise lines are lacking. It is 

1 For :ln :tccount of ihc controversy on~r the use of the name Grand Gulf see ~Iatson, G. C., 
The Cntn houl> •andstonc : U . S. Gcol. Sul\·cy Prof. Paper OS, pp. 200·22G, 1916. 

:! Julia nrd nt!r, or.i l commun ication. 
• .)fot5on. G. C. . The Plioc~ne t:it ront llc formation of the Gulf Coastal Plain: C . S . Geol. 

Su rvey Prof. P~ r>cr 0 , pp. lli7 ·1'2, J :lli:. 
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certain that many outlying areas of the Citronelle have been omitted, an<~ 
some of those mapped as Citronelle may not be PEocene. For instance. 
red sands near Fail, Choctaw County, supposed to he of Citronelle age. 
are not shown on the map, and sands containing fossil leayes identified by 
Berry as Pleistocene.' \\"hich are found on the roadside \\·c:;t of Douhk 
Bridges Creek near lVIonroeville station, in sec. 3, T. 6 N., R. 7 E., are 
mapped as Citronelle. \Vithout the use of topograph'.c maps accurate 
mapping of the Pliocene and Pleistocene formations is impracticable. 

The Citronelle formation lies unconformably upon the Hattiesburg 
clay and upon older formations across which it overlaps. The Plei~tocene 
depos'.ts which rest upon it are separated from it by an unconformity. 

The Citronelle formation is predominantly sandy but contains lense:: 
of clay. The sands are cross-bedded and generally red; the clays vary in 
color according to the extent to which they are weathered and are mottled 
gray and purple, red. or yellow. Clay pebbles or pellets are not uncom­
mon. Extensive gravel deposits are found in the Citronelle. The th:ck­
ness ranges from a thin veneer to 340 feet. 

The original w-facc of the formation formed a series of plains that 
loped gently toward the Gulf, but it has been so altered by erosion that 

only a few remnants remain. The present topography is rolling to hilly 
and the maximum range of elevat:on is over -!50 feet. 

UPLAND GRAVELS ON THE CHE'l'ACl-:OFS AN:P OJ.TIEU FOIUCA'l'IONS 

On the highest divides between the streams at many places in the belt 
of outcrop of the Cretaceous formations in central Alabama (see geologic 
map) i:u1U spreaU.i11):; ~u1uew~1d.L i.v l!n::; 11\H ~!.l ,=,,-~;.- ~!:~ c!~ ~-;-:!::!.!!..!:'!~ ~~'::~ 

Paleozoic rocks, lie remnants of surficial deposits of gra ·el, sand , and 
red loam. They are notably present in Elmore, Autauga, Lowndes. 
Dallas, Perry, Hale, Sumter. Greene, and Tuscaloo. a counties but are not 
shown on the geolog'.c map because their distribution -is not known in suf­
fir:i~nt drt:iil 'fhr. 111;i1rsinls are obvious! ~· the allm·ial deposits of ancient 
streams, the ancestors of the present Alabama and Tombigbee RiYer 
systems. 

The geologic age of these old river dep sits has not been definitely 
- Ue l e1 n1iHeU-,- D u (·- i.-l-1ci-1--1:i:~i5 { 1~a 1-1.i ::ud~,-{·};.ci-~-=----i·~ ~s-~2::: t:J-8_.i ~ ~.!:i 'b1.1't~0-t:!-,-~!~ ti_:th.eir_ 

weathered condition suggest that they are older than the Pleistocene. 
and they are therefore probably Pliocene. They were included by Smith. 
Johnson, and Langdon ' in the "Lafayette formarion.1

• The age_ relation 
of the deposits to the Citronelle formation has not been defo1itely deter-

1 Torreya, vol. 14, p. lGl, 1914. 
"Smith, E. A., Johnson, L. C., 11ad Langdon, D. \ V. , Jr .. Report on the geology of the 

Coa>tal Plain of c\labama: 1\labama Geo!. Sun·cy, pp. O~· !lO, 189!. 
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mined; they may be of the same age, or either a little older or a little 
younger. 

QUATERNARY SYSTEM 

PLEISTOCENE SERIES 

~Iarine sands and clays of Pleistocene age lie unconformably upon 
rhe Citronelle formation in a strip along the coast about 15 miles wide. 
Exposures of the marine Pleistocene beds are not numerous. Estuarine 
and fluviatile deposits extend up the valleys of Mobile, Alabama, and 
Tomb'gbee rivers and other large streams but have not been shown on 
the map to their full extent in order not to obscure the underlying bedrock. 

The topographic expression of the Pleistocene deposits, both marine 
and nonmarine, is in the form of terraces. :Matson 1 recognizes four 
terraces along the coast, the St. Elmo (highest), the Port Hickey, the 
Hammond, and the Pensacola. Along the riYers the "First Bottom,'' or 
present flood plain. is still in process of formation. The "Second Bot­
tom," called Northport terrace by Brantly,' stands 30 to 75 feet above 
the present drainage level, and a still higher terrace, the University terrace 
.:if Brantly, upon "·hich the University of _\labama, Montgomery, Selma. 
Eufaula. and Claiborne are built, stands 100 to 160 feet above the rivers. 

i i'rl;itson, C3. C .. The I:J ~iuut.rnl.! Cib-anelle formation of the Gulf Co:1 ,.. 1~l Plain: l.~. ~- Geol. 
Survey Prof. I'aper ~ s. p. -:ll)D, 1016 . 

' J1rnn tfoy, .T . i;., Petrn lc tm1 pos.i ilii lities of Alabama, Part II, S otLl ll crn ,\]abama: .\laham« 
1 ;coJ. Snr•;cy D u.IL ~~ ' p. 17'1 . 1 0'.~ 0. 
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