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PRELIMINARY AREAL GEOLOGIC MAPS OF THE VALLEY AND RIDGE 
PROVINCE, JEFFERSON COUNTY, ALABAMA 

ABSTRACT 

The Valley and Ridge province in Jefferson County is 
underlain by more than 10,000 feet of sedimentary rocks 
that range in age from Cambrian to Holocene. Structurally, 
the province includes the Birmingham anticlinorium, 
Cahaba synclinorium, and the western edge of the Coosa 
synclinorium. The Birmingham anticlinorium and the 
Cahaba Valley area of the Cahaba and Coosa 
synclinoria are generally faulted and folded. The 
western part of the Cahaba synclinorium in Jefferson 
County is generally underlain by gently dipping rocks of 
the Pottsville and Parkwood Formations. Reconnaissance 
areal geology is presented on 71h-minute topographic 
base maps at a scale of 1:48,000 for the 17-quadrangle 
area. Field mapping was concentrated in the Birmingham 
and Cahaba Valleys, with adjacent areas compiled 
predominantly from previously published reports. 

INTRODUCTION 

This atlas includes geologic maps of the 
Valley and Ridge area of Jefferson County, 
Alabama, and brief descriptions of the rock 
types present. Areal geology is presented on 
7%-minute topographic quadrangle maps at a 
scale of 1 :48,000. The most recent relatively 
detailed geologic map covering the entire 
Birmingham Valley area was published in 1910 
(Butts, 1910). Other, more recent maps are 
available but cover only parts of the 
Birmingham and Cahaba Valleys. 

The principal areas covered by the maps 
are Birmingham and Cahaba Valleys in 
Jefferson County (fig. 1). In addition, areal 
geology of the surrounding areas within the 
county has been shown where coverage of the 
principal 17 quadrangles for the Birmingham 
and Cahaba Valleys extends into adjacent 
physiographic districts. Thus, the maps also 
provide general areal geologic data for parts of 
the Warrior Basin, Murphree Valley, Blount 
Mountain, Cahaba Ridges, and Coosa Ridges 
physiographic districts. The principle 
structural features that occur in Jefferson 
County are shown on a generalized geologic 
map (fig. 2). 

The accompanying maps were compiled 
from data obtained through field observations. 
Published data were utilized where compatible 
with the authors' observations and 
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interpretations. Field work was carried out 
from November 1976 through August 1977, 
using 7%-minute topographic quadrangle 
maps at a scale of 1 :24,000 as bases for 
mapping.The maps are considered preliminary 
in nature and subject to future revision as the 
Geological Survey acquires more data. The 
Birmingham and Cahaba Valley areas in 
Jefferson County are covered by 19 7%-minute 
topographic quadrangle maps (fig. 3). This 
study, however, does not include the 
Montevallo NW and Blocton NE quadrangles, 
as their combined coverage of Jefferson 
County is less than 1.2 square miles. 

ACKNOWLEDGMENTS 
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geologic maps. Acknowledgment is also due 
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PREVIOUS INVESTIGATIONS 

McCalley (1898) mapped the outcropping 
coal seams in the Warrior basin, including 
western Jefferson County. Although McCalley 
does not identify any structural features, the 
outcrop patterns of the coal seams clearly 
indicate major structural features such as the 
Sequatchie and Blue Creek anticlines. One of 
the most comprehensive geologic 
investigations in the Birmingham area was by 
Charles Butts (1910). Burchard and Butts 
(1910) studied the iron ores, fuels, and fluxes in 
the Birmingham area, and included a geologic 
map of the Birmingham Valrey. A general 
discussion of numerous geologic exposures in 
Jefferson County is given in The Paleozoic 
Rocks (Butts, 1926). Butts discussed the 
paleontology, structure, and distribution of 
Paleozoic rock units throughout north 
Alabama including Jefferson County. A 
description of the geology in the southeastern 
part of the county is included in Bessemer and 
Vandiver Quadrangles by Butts (1927). A 

generalized structural map of parts of the 
Warrior and Cahaba coal fields by Semmes 
(1929) includes Jefferson County and 
illustrates the numerous faults mapped in the 
coal producing areas of central Alabama. 
Simpson (1965) studied ground-water 
problems associated with iron ore mining in 
the Birmingham area and included a geologip 
map of a part of southeast Jefferson County. 
Thomas (1972) described the Mississippian 
rock units in the county. 

PHYSIOGRAPHIC SETTING 

Jefferson County is located in two 
physiographic sections: the Alabama Valley 
and Ridge in the southeastern half of the 
county and the Cumberland Plateau in the 
northwestern half. The Alabama Valley and 
Ridge section includes Birmingham Valley, 
Cahaba Ridges, Cahaba Valley, and Coosa 
Ridges and consists of northeast-southwest 
trending valleys and ridges. The Cumberland 
Plateau section includes the Warrior Basin 
district in the northwestern half of the county 
and the southern parts of Murphree Valley and 
Blount Mountain districts in the northeastern 
part of the county. The Cumberland Plateau 
section is characteristically a dissected 
plateau of moderate relief (Sapp and 
Emplaincourt, 1975). 

The Birmingham Valley trends northeast­
southwest, is about 45 miles long.and from 3 to 
7 miles wide. The valley terminates south of the 
Tuscaloosa-Bibb-Jefferson County 
boundaries where it is covered by Coastal 
Plain sediments. The northern end of the valley 
merges with Big Canoe Valley near the 
Jefferson-St. Clair County boundary. 
Birmingham Valley is bounded on the 
northwest by an escarpment formed by the 
Pottsville Formation. The escarpment is 
known locally as Rock Mountain to the south 
and Sand Mountain to the north. The northern 
part of Birmingham Valley is bounded by the 
southeastern side of Blount Mountain and the 
southern end of Murphree Valley. The 
southeastern side of Birmingham Valley is 
bounded by escarpments formed by the 
Parkwood and Pottsville Formations. In the 
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eastern part of the valley, this escarpment is 
known locally as Little Shades Mountain. Near 
the east-central part of the valley, Little Shades 
Mountain becomes topographically indistinct, 
and Shades Mountain forms the eastern 
boundary of Birmingham Valley. The central 
part of Birmingham Valley is separated into 
two smaller valleys by Flint Ridge. Opossum 
Valley lies to the west of Flint Ridge and Jones 
Valley to the east. 

Red Mountain, located along the eastern 
side of the Birmingham Valley, is so named for 
the characteristic red soil and rocks of the iron­
bearing Red Mountain Formation which crop 
out along the crest. 

The Cahaba Valley in eastern Jefferson 
County (fig. 1) is separated from Birmingham 
Valley by the Helena fault and Cahaba Ridges. 
The Helena fault marks the western edge of a 
long narrow valley developed upon the shales 
of the Rome Formation. The Cahaba Ridges 
are northwest of the Helena fault and are a 
group of parallel linear ridges trending 
northeast-southwest formed by resistant 
sandstones of the Pottsville and Parkwood 
Formations. Valleys between the ridges are 
underlain by less - resistant shales of the 
Pottsville and Parkwood. 

Cahaba Valley in Jefferson County is about 
10 miles long and from 2 to 3 miles wide. The 
valley is drained by the Cahaba River and its 
tributaries and is underlain by mostly non­
resistant carbonate and shale beds ranging in 
age from Cambrian to Mississippian. The 
rocks in the valley are highly folded and 
faulted. 

The Cahaba Valley is bounded on the 
southeast by Oak Mountain which is one of a 
group of northeast-southwest trending nearly 
parallel linear ridges located southeast of 
Cahaba Valley that are known collectively as 
the Coosa Ridges. Oak Mountain (,is a 
prominent escarpment underlain by resistant 
sandstone of the Pottsville and Parkwood 
Formations. Valleys between the Coosa 
Ridges are underlain by soft shales of the 
Pottsville and older formations. 

Blount Mountain, Murphree Valley, and the 
Warrior Basin districts are located in northern 
and western Jefferson County and lie within 
the Cumberland Plateau section. Blount 
Mountain is underlain by gently dipping beds 
of the Pottsville Formation and is a prominent 
steep-sided dissected upland. In Jefferson 
County, Blount Mountain is bounded on the 
south and southeast by Birmingham Valley 
and on the west by Murphree Valley. The 
southern end of Murphree Valley extends into 
northern Jefferson County and merges with 
the Birmingham Valley. Murphree Valley is a 
faulted anticlinal valley that contains inner 
valleys underlain by soluble carbonate rocks, 
and ridges underlain by beds of sandstone and 
chert. Murphree Valley is bounded on the west 
by Sand Mountain. The Warrior Basin is a 
dissected upland developed upon gently 
dipping beds of the Pottsville Formation. 

GENERAL GEOLOGY 

The Valley and Ridge area of Jefferson 
County is underlain by sedimentary rocks 
including sandstone, shale, limestone, 
dolomite and chert. Unconsolidated deposits 
of sand, clay, and gravel also occur. These 

rocks range in age from Cambrian to Holocene 
and their total thickness exceeds 10,000 feet. 
From an economic standpoint, these rocks are 
important as a source of coal, iron ore, fluxes, 
aggregate, building stone, brick clay,cement, 
sand, and gravel. Also, these rocks are 
important as aquifers of ground water. 
Structurally, the rocks of Jefferson County 
range from gently dipping rocks in the west to 
highly faulted and folded rocks in the east. 

ROME FORMATION 

The Rome Formation is about 500 feet thick 
and consists of greenish-gray and grayish-red 
shale with rare thin beds of argillaceous 
limestone, chert and sandstone. The Rome 
crops out only in the Cahaba Valley in a thin 
belt adjacent to the Helena thrust fault. 

CONASAUGA FORMATION 

The Conasauga Formation consists of thin­
bedded, dark- to brownish-gray sublitho­
graphic limestone, light-olive to medium-gray 
shale, and brownish-gray dolomite. Chert 
locally occurs in the residuum as thin prismatic 
fragments. The Conasauga is estimated to be 
1, 100 to 1,900 feet thick and occurs throughout 
Jones and Opossum Valleys but is absent in 
the Cahaba Valley (Butts, 1910). 

KETONA DOLOMITE 

The Ketona consists of 400 to 600 feet of 
relatively pure chert-free light-brownish-gray 
to yellowish-gray, crystalline, thick-bedded 
dolomite with lesser amounts of brownish .. 
gray dolomite occurring near the contact with 
the underlying Conasauga Formation. The 
Katona is present throughout the Cahaba and 
Opossum Valleys, and Jones Valley north of 
Mccalla; south of the Mccalla area the Ketona 
is absent. 

KNOX GROUP UNDIFFERENTIATED 

The Knox Group consists of medium- to 
light-gray, thick-bedded cherty dolomite with 
lesser amounts of limestone and dolomitic 
limestone. The Knox generally weathers to 
irregular boulders and fragments of light-gray 
to grayish-pink chert and is generally 
unfossiliferous, although cryptozoans and 
gastropods occur locally. The Knox occurs 
throughout Jones, Opossum, and Cahaba 
Valleys and is estimated to be approximately 
2,000 feet thick in the Birmingham area (Butts, 
1926), where it consists primarily of the 
Copper Ridge Dolomite. In the Cahaba Valley, 
the Knox Group consists of, in ascending 
order, the Copper Ridge Dolomite, 
Chepultepec Dolomite, Longview Limestone 
and Newala Limestone. The Copper Ridge and 
Chepultepec are mapped as Knox Group 
undifferentiated, and the Longview and 
Newala are mapped with the overlying 
Ordovician undifferentiated. 

ORDOVICIAN UNDIFFERENTIATED 

This unit occurs only in the Cahaba Valley 
and is composed of about 1,000 feet of 
medium-bedded, light- to dark- to very dark­
gray sublithographic to very coarse crystalline 
limestone that is fossiliferous and/or cherty in 

part. This interval has been subdivided by 
some previous authors into as many as five 
separate formations based on color, fossil 
content, and chert content. Because of the lack 
of exposures, maps in this Atlas indicate these 
rocks as one lithologic unit. The lower part of 
this unit includes the undifferentiated Newala 
Limestone and Longview Limestone of the 
upper part of the Knox Group. 

ATTALLA CHERT CONGLOMERATE 
MEMBER: CHICKAMAUGA LIMESTONE 

The Attalla Chert Conglomerate Member at 
the base of the Chickamauga Limestone 
occurs in scattered areas in the region, 
primarily in Jones Valley, and consists of two 
lithofacies: a light-gray to light-brownish-gray, 
very coarse grained, angular chert and quartz 
sandstone; and a reddish-orange, coarse 
conglomerate composed of well-rounded 
chert clasts up to 12 inches in diameter in a 
matrix of finer grained, angular to subrounded 
chert fragments. These two lithofacies are 
locally gradational, as at Ward Park in Green 
Springs, but the two types are generally 
segregated. Bedding features are generally 
absent, but exposures along Five Mile Creek in 
the SW corner of sec. 25, T. 16 S., R. 2 W., show 
well-developed graded bedding and cross 
bedding. Where present, the average thickness 
of the Attalla is about 20 feet and the maximum 
thickness is 50 feet. 

CHICKAMAUGA LIMESTONE 

The Chickamauga Limestone consists of 
200 to 500 feet of thin- to medium-bedded, 
sublithographic, fossiliferous limestone with 
some argillaceous and crystalline limestone, 
shale and rare bentonite? interbeds. The 
limestone is reddish-to greenish-gray nearthe 
base but the remainder is light-gray to bluish­
gray. Bryozoans, brachiopods, and corals are 
the most abundant fossils in the formation. The 
best exposures in the county are in the 
abandoned quarries on Red Mountain 
adjacent to Gate City. The Chickamauga does 
not occur in the Cahaba Valley, but the upper 
part of the Ordovician undifferentiated may be 
a time equivalent. 

RED MOUNTAIN FORMATION 

The Red Mountain Formation consists of 
200 to 500 feet of dark-reddish-brown to olive­
gray siltstone, sandstone, and shale with 
hematite beds 5 to 30 feet thick. Thin beds of 
limestone may be present. The Red Mountain 
Formation is present throughout Jones and 
Opossum Valleys, but is absent east of the 
Helena fault in the Cahaba Valley. 

FROG MOUNTAIN SANDSTONE 
AND CHATTANOOGA SHALE 

The Frog Mountain Sandstone isolderthan 
the Chattanooga Shale and consists of 4 to 27 
feet of medium- to thick-bedded, dusky-red 
and light- to dark-gray, coarse-grained 
hematitic sandstone, and light- to dark-gray 
hematitic sandstone and pebble 
conglomerate. The Chattanooga Shale is 
generally absent on the west side of the 
Birmingham Valley, and occurs sporadically 
along the eastern side. It consists of up to 20 

\ 
I 

3 



4 

-

vi 
~ R7 W 

>-' 

now 

</) 

~ 
.... 

' 
R8W \ 

t 
N 

I 

Pennsylvanian 

Pennsylvanian t o Ordovician 

Cambrian 

(includes some Early Ordov1c1an 
rocks m the Cahaba Valley) 

' 
\ 

' 
~ 
\. 

RJW 

ASW 

r- - - -
GARDENDALE 

' 
\ 

\ 
</) 

\ 

~ -\ 
AGW .... ' 

' 
·\<\, 

'\ \ ADAMSVILLE ...... 
\ ' 

fl 

R.6 W 

I 
L 

Pottsville Forma11on 

p 

' ,\ 
\ I 

\ 

RSW 

EXPLANATION 

Parkwood f ormation, Floyd Shale, Bangor Umes1one. Hartselle Sandstone. 

Pride Mounlam Forma11on. Tuscumbia L1mes1onc. Forl Payne Chert, 

Maury Forma11on. Chaltanooga Shale, Frog Mounl:l1n Sandstone. 

"'' :il l .... 
GREENWOOD I 

"""" - - - .L 

Red Mountain Format ion. Chickamauga Limesto ne. Altalla Chert Conglomerate 

Member o l Chickamau ga Limestone. and Ordov1c1an und1fl erent1ated 

Knox Group undi ftcrcntia1od. Ketona Dolomite. Conasauga Formation. and 

Rome Forma11on 

p 

A.J W 

-.--.-

(Cretaceous and Holocene deposit s occu r locally bul are no1 shown) -

/ 

, 

/ / 

,-- -
TRAFFORD 

I 
FpW 

T --
AEMLAP ... , 

A 1W 

A 1W 

I 
_l_ _ 

SCALE . MILES .--. E+3 

E!---s3:0 =E33:=E'3"""=l'E33:=E9"38 KILOMETERS 

HELENA 

_ ... ~1 _J 

An t1c hnal axis 

An11cilnal axis showing d1rec 11o n of plunge 

Synclinal axis 

Synclinal a)(1s showing direction o t plunge 

Normal lault. arro w on downthrown side 

Thrust fault, Ton upper plate 

Fault, showmg relative honzontal movcmenl 

Reverse lault, R on upthrown side 

Contact 

Dashed whcro mfcrred 

Figure 3.- lndex to geologic maps. 

A 1 E 

I 
I 

-I 
ARGO 

...>- --1 
LEEDS 

"'' ~, 
.... 

I 

I 
I 

-l 
A 1E 

VANDIVER 

_J 



feet of brownish-black, silty, fissile shale with a 
few thin sandstone interbeds. 

MAURY FORMATION, FORT PAYNE CHERT, 
AND TUSCUMBIA LIMESTONE 

The Maury Formation is overlain by the Fort 
Payne Chert and consists of 1 to 3 feet of 
greenish-gray to grayish-red, thinly laminated 
shale that commonly contains phosphate 
nodules. The Maury occurs sporadically 
throughout the Birmingham area, and, because 
of its limited thickness, it is mapped with the 
overlying Fort Payne and Tuscumbia. The Fort 
Payne Chert in most exposures is highly 
weathered and consists of 90 to 200 feet of 
grayish-orange to light-gray bedded fossil­
iferous chert. In the northern part of the 
county, unweathered Fort Payne consists of 
dark-gray sublithographic limestone and 
dense dark-gray chert. Chert beds in the Fort 
Payne are distinct and range in thickness from 
a few inches to 2 feet, with irregular to smooth 
bedding surfaces that are commonly 
separated by thin shaly zones. The most 
characteristic fossils are crinoid columnals, 
brachiopods, and corals. 

The Tuscumbia Limestone overlies the Fort 
Payne Chert and consists of thick bedded, 
medium-dark- to medium-gray, crystalline, 
oolitic, sublithographic, and bioclastic 
limestone that locally contains minor amounts 
of chert. Reported thicknesses of the 
Tuscumbia range from 80 feet at Vann's 
Quarry near Trussville {Butts, 1926) to 
approximately 70 feet in the Greenwood area 
(Newton, Copeland, and Scarbrough, 1973). 
The Tuscumbia does not occur in the Cahaba 
Valley and is rarely exposed in the Birmingham 
area; it has been included on the maps with the 
Fort Payne and Maury Formations. 

PRIDE MOUNTAIN FORMATION 

The Pride Mountain Formation consists of 
100 to 350 feet of dark-gray fissile clay shale 
with locally occurring thin beds of siltstone or 
fine-grained quartzose sandstone, and a basal 
bed of oolitic limestone up to 8 feet thick. 
Siderite nodules and marine invertebrate 
fossils are common at some localities. The 
formation is generally poorly exposed; 
however, good exposures can be seen at 
Vann's Quarry north of Trussville. Where the 
overlying Hartselle Sandstone is absent, the 
Pride Mountain Formation is indistinguishable 
from the Floyd Shale and is mapped as a part of 
that unit. 

HARTSELLE SANDSTONE 

The Hartselle Sandstone is composed 
mainly of clean, well-sorted, light-colored, 
very fine- to medium-grained, cross-bedded, 
quartz sandstone which weathers to a sandy 
soil. Two main lithofacies are present in 
Jefferson County: a medium- to very thick­
bed de d, fine- to medium-grained 
orthoquartzite is predominant in the 
Birmingham Valley; and mainly thin- to 
medium-bedded, very fine- to fine-grained, 
partly argillaceous sandstone in the Cahaba 
Valley. The Hartselle thins to the southwest in 
both valleys and is absent near the county 
boundary. Where present, the Hartselle is as 
much as 120 feet thick. 

BANGOR LIMESTONE 

The Bangor Limestone consists of 
medium- to medium-light-gray, medium­
bedded, primarily bioclastic or oolitic, 
limestone. Beds of argillaceous and sublitho­
graphic limestone and shale occur locally. The 
Bangor is more than 500 feet thick in the 
subsurface in the northwest part of the county 
(Thomas, 1972), thins to the southwest, and 
pinches out in the southwestern part of the 
Birmingham Valley. The Bangor is not 
exposed in the Cahaba Valley. Outcrops rarely 
exceed 150 feet in thickness as the formation 
readily weathers to a dark-brown soil. The best 
exposures in the county are in the abandoned 
quarries 1 mite southwest of Trussville and 
along the railroad track at the northeast end of 
Norris Railroad Yards in Irondale. 

FLOYD SHALE 

The Floyd Shale consists of 500 to 600 feet 
of dark-gray clay shale with locally occurring 
thin beds of siltstone. Outcrops are rare as the 
Floyd readily weathers to a brown or light-gray 
massive clay. Floyd Shale has been extensively 
mined for use in the ceramics industry 2 miles 
west of Greenwood and at Leeds. 

PARKWOOD FORMATION 

The Parkwood Formation is composed of 
interbedded sandstone, shale and mudstone. 
The sandstone is light to medium gray, very 
fine to fine grained, argillaceous, micaceous, 
and locally cross-bedded and ripple-marked. 
Sandstone beds range from less than 1 inch to 
6 feet thick. Upon weathering, the sandstones 
become reddish-brown and commonly exhibit 
spheroidal weathering. Shales and mudstones 
in the Parkwood are medium to dark gray and 
commonly micaceous. Shale beds range from 
thin and fissile to massive, and generally 
weather brownish gray. The formation 
thickens to the southwest, ranging from about 
1,400 feet in the Trussville area to over 2,400 
feet south of Greenwood. 

POTTSVILLE FORMATION 

The Pottsville Formation consists of 
alternating beds of sandstone and shale with 
numerous coal seams and associated beds of 
underclay. Sandstones near the base of the 
formation consist predominantly of ortho­
quartzites with locally occurring beds of quartz 
pebble conglomerate. Sandstones in the upper 
part of the formation are generally subgray­
wackes composed of quartz and metamorphic 
rock fragments. The upper part of the Pottsville 
also contains most of the economically 
important coal seams. The Pottsville 
Formation is over 2,800 feet thick in west 
Jefferson County and is of undetermined 
thickness in east Jefferson County where it is 
highly faulted and folded. 

TUSCALOOSA GROUP: 
COKER FORMATION 

The Coker Formation consists of unconsol­
idated beds of sand, clay, and gravel. The sand 
is generally fine- to coarse-grained, grayish­
orange to pale- reddish-brown quartz. The 
clays range from light gray to pale purple to 

moderate pink. Very pale-orange to grayish­
orange quartz and chert gravel generally occur 
near the base of the formation. Secondary 
deposits of iron oxide (goethite-limonite) may 
occur locally in economic concentrations 
where the Tuscaloosa Group overlies deeply 
weathered limestone. The Coker occurs as 
isolated outliers in the southern part of the 
county where it reaches a maximum thickness 
of 60 feet. 

QUATERNARY(?)GRAVELS 

At several places in the Cahaba Valley and 
at one place near Chalkville are unconsoli­
dated to semiconsolidated deposits of sand, 
gravel, and clay of undetermined age. The 
deposits consist of quartzite pebbles and 
cobbles, and some chert cobbles {ranging up 
to 10 inches in diameter), in a matrix of angular 
to sub rounded chert fragments and/or fine- to 
very coarse-grained quartz and chert sand. 
One of the best exposures is along Interstate 
Highway 20 at Pine Ridge near Leeds, where 
about 50 feet of the deposit is exposed. 

HIGH TERRACE 

Unconsolidated deposits of sand and 
gravel of Quaternary age occur at varying 
elevations above streams in the southern part 
of the Trafford quadrangle and in the north­
western part of the Pinson quadrangle. The 
gravels are composed of well-rounded quartz, 
quartzite, and chert pebbles and cobbles. The 
pebbles average less than 3 inches in diameter, 
but cobbles may reach a diameter of 6 inches. 
Thickness is generally less than 10 feet (Butts, 
1910). 

LOW TERRACE AND ALLUVIUM 

Along and immediately adjacent to the 
larger streams in the county are relatively 
recent unconsolidated deposits of gravel, 
sand, and silt. The constituents of these 
deposits have been eroded from the 
underlying bedrock and transported and 
deposited by the streams along which they 
occur. Chert and quartz fragments are the 
main components of the coarse material, but 
locally, fragments from any of the older rock 
units may occur. Thickness of these deposits 
rarely exceeds 30 feet. 

STRUCTURAL GEOLOGY 

Jefferson County is located in two structur­
ally distinct physiographic provinces: the 
Appalachian Plateau to the northwest and the 
Valley and Ridge to the southeast (fig. 1). The 
Appalachian Plateau province is immediately 
underlain by gently dipping rocks of 
Pennsylvanian age; however, several major 
structural features do occur. The Sequatchie 
anticline trends northeastwardly in the county 
and is asymmetrical to the northwest. In 
extreme north Alabama, the Sequatchie is 
faulted on its northwest flank; however, in 
Jefferson County, the Sequatchie does not 
appear to be faulted along the flanks and is 
mapped as a simple anticlinal feature (fig. 2). 
The Arkadelphia syncline in western Jefferson 
County parallels the Sequatchie anticline on 
the northwest and is developed in the 
sandstones and shales of the Pottsville 
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Formation. The Coalburg syncline is located 
between the Sequatchie anticline and the 
western flank of the Birmingham anti­
clinorium. The axis of the Coalburg sync line as 
illustrated (fig. 2) has been interpreted from 
the areal configuration of the outcropp ing coal 
beds of the Pottsville Formation as mapped by 
McCalley (1898) . Other structural features in 
the Plateau province in Jefferson County 
include the Blue Creek anticline and sync line, 
and numerous north-northwest-oriented, 
high-angle faults of relatively minor 
displacement. 

In Jefferson County, the Valley and Ridge 
province includes the Birmingham anticli­
nori um, and the Cahaba and Coosa 
synclinoria. The major structural features of 
the Birmingham anticlinorium are the Birming­
ham anticline, southwestern part of Blount 
Mountain syncline, Jones Valley fault , and 
Opossum Valley fault. Numerous smaller 
structures are present and include West End 
anticline, Potter fault , Dickey Springs fault, 
Dickey Springs anticline, Shannon fault , 
lshkooda fault, the western part of the Little 
Valley Mountain syncline, Red Gap fault, Argo 
fault, Cahaba Mountain syncline, and the 
southwestern part of the Murphree Valley 
anticline and Straight Mountain fault. Some of 
the structures, such as the Little Valley 
Mountain syncline, are located partly in the 
Birmingham anticlinorium and partly in the 
Cahaba synclinorium . The Birmingham 
anticline is an eroded asymmetrical fold 
trending northeast-southwest (Simpson, 
1963). Jones Valley is parallel to the axis of the 
eroded and breached anticline. Blount 
Mountain syncline is located between the 
Birmingham anticline and the northwest flank 
of the Birmingham anticlinorium. In northeast 
Jefferson County the syncline includes the 
southwestern end of Blount Mountain. 

Opossum Valley thrust fault, with a 
displacement of 7,000 feet or greater, is 
located along the northwestern limb of the 
Birmingham anticlinorium (Butts, 1910). The 
Conasauga, Ketona, or Knox Group are 
generally faulted into juxtaposition with 
younger Paleozoic rocks. Numerous faults of 
lesser magnitude are associated with the 
Opossum Valley fault and formations 
immediately west of Opossum Vall ey fault are 
typically overturned, deformed, faulted, and 
locally not exposed. Jones Valley fault is 
located one-eighth to one-half mile west of and 
parallel to the axis of the Birmingham anticline. 
This thrust fault has a maximum displacement 
of probably less than 4,500 feet where the 
Conasauga is faulted into juxtaposition with 
th e Keto na and Kno x. The Cahaba 
synclinorium is bounded by the Birmingham 
anticlinorium to the northwest and the Coosa 
sync linorium to the southeast. In Jefferson 
County, the Cahaba sync linorium is developed 
upon rocks of the Pottsville Formation, with 
one small area of older rocks exposed in a fault 
block between the Helena fault and the Hog 
Pen Branch fault. The Helena fau lt, located 
along the southeastern boundary of the 
Cahaba synclinorium, is a thrust fault with at 
least 10,000 feet of displacement (Butts, 1910). 
In Jefferson County the Helena fault generally 
separates the Pottsville Formation on the 
northwest from the Rome and Ketona on the 
southeast. Other structural features that have 
been named in the Cahaba synclinorium in 

Jefferson County include Little Cahaba 
syncline, Henry Ellen syncline, the Hog Pen 
Branch fault, Dolly Ridge anticline, Patton 
fault, and the eastern part of the Little Valley 
Mountain syncline. 

A small part of the northwestern edge of the 
Coosa synclinorium is located near Leeds in 
eastern Jefferson County. Rocks in this part of 
the Coosa synclinorium range from Cambrian 
to Pennsylvanian and generally dip to the 
southeast. Locally, the rocks are folded , 
faulted , and overturned. The Cahaba Valley 
fault , located near the center of Cahaba Valley, 
has been thrust from the southeast and, locally, 
rocks as old as Cambrian or Ordovician are 
faulted into juxtaposition with Mississippian 
rocks. 
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[:;::] Ch1ckomougo Limestone 

~ 
I Strike ana Cl•P o l O\/Cflu rnea beds 

Allalla Chert Conglomeralo 
OADOVf ' l. Member Chickamauga L1mes1one 

., 

l G:J Ordov1c1an undiflcren11ated 
-f- S1t1ke o l vcr11cnt Deas 

rEJ Knox Group und1lleren11a1ed 

B Kctona Oo1om1te EB Hor•zontal beCls 

CA.,15:3' 

[;] Conasauga Formation 

/--' Contact 

tGJ Rome Formation 

Con11c1s. l1uu1. 1ynchMS and an11c::l111et are dh l'ttlCI 
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MAP EXPLANATION 

[ 
~ Alluvium and low terrace deposits +- Anliclinal axis 

QUATERNARY 0 High terrace deposils 

+ Anllchnal axis 

G 
showing direction ol plunge 

Possible terrace ot questionable age 

CRETACEOUS { [:;] Coker Formation Tuscaloosa Group + Synclinal aius 

PENNSYLVANIAN {EJ Ponsvme Formation 

+ Synclinal axis I PMp• I Parkwood Formation showing direction ol plunge 

~ Floyd Shale 
Normal fault: U. upthrown side; 

[:;] D o. downlhrown side 
Bangor Limestone 

MISSISSIPPIAN 

[:;] Hartsello Sandslono Thrust fault. T on upper plalo 
~ 

E1 Pride Mountain Formation 

~ Tuscumbia Limestone, Fort Payne ...-- Faull. showing relative horizontal movemenl 

Cheri. and Maury Formation 

DEVONIAN { ~ Challanooga Shale and R n Reverse fault. R on upthrown side 
Frog Mountain Sandstone 

SILURIAN {B Red Mountain Formalion -r Strike and dip of beds 
4S 

1~ 
Chickamauga Limestone 

ORDOVICIAN ~ 
I Strike and dip of overturned beds 

Allallll Chert COnglomerale 4S 
Member: Chickamauga Limestone 

~ Ordovician undifferentiated -t- Strike of vertical bods 

1~ 
Knox Group undifferentiated 

Ketone Dolomite EB Horizontal beds 

CAMBRIAN 

~ Conasauga Formation 

~ Contact 

[:;] Rome Formation 

Conuieu. l•ulll, syncllnos 11no •nticllnos are dlSl>ccl 
Form:uion svmbOI one1osed m p.:uanthasos wl'Wto wharo inlarrod: dollad wlloro concoaled. 
formation es concaaled 
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MAP EXPLANATION 

QUATERNARY l ~ 
Alluvium and low 1errace depos11s +- Anuclinal axis 

GJ High 1erraco deposits 
An11chnal axis 

G + showing direction of plunge 

Possible terrace of questionable age 

CRETACEOUS 

PENNSYLVANIAN 

{ [;] Coker Formalion T11sca1oosa Group + Synclinal axis 

{ GJ PoUsvlUe Forma11on 

+ Synclinal axis 

I ~M·· I Parkwood Formallon showrng d11ec1ron of plunge 

0 Floyd Shale 
Normal laull U. uplhrown side. 

[;] 
0. downlhrovm side 

Bangor Limestone 

MISSISSIPPIAN 

[;] Har1sene Sandstone Thrusl laull. T on upper plate 

B Pride Mountarn Formation 

B Tuscumbia L1meston1:. Fort Payne .....-- Faull. showing relallve t1onzor11a1 movement 

Chert. and Maury Formation 

DEVONIAN { [;;] Chananooga Shale and .!-!.. Reverse fault, R on upthrown side 
Frog Mountain Sandstone 

SILURIAN {B Red Mountain Forma1ion -. Strike and d1p of beds 

45 

ORDOVICIAN 

G;J Chickamauga Limestone 

I Strike and dip ol overturned beds 

~ Attalla Chert Conglomerate 
Member: Chickamauga Limestone 

45 

~ Ordovician und1floren11a1ed -1- Strike ot vert1coi1 beds 

CAMBRIAN 

( 
EJ Knox Group und1llerentialed 

~ Katona Oolomile E9 Horizontal beds 

G;J Conasauga Formation 

/---' Coniact 

G Rome Formation 

Conlnets. foults. syncHnes and anUcl•nos Aro dastH1d 

Fofm3hon symbol enclosed an pa,cn1ne-sc-s. "4here whote mrouod~ CIOUed whura conceaJod 

lorn1a1ion •S concealca 
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MAP EXPLANATION 

QUATERNARY l [;] Alluvium and low terrace depos1ls +- Anllchnal mus 

[;] High terrace depos11s 

+ Anllclmal axis 

G Possible terrace ol ques11onable age 
showing d11cc11on ol plunge 

CRETACEOUS 

PENNSYLVANIAN 

{ ~ Coker Formation Tuscaloosa Group + Synclinal axis 

{B Pottsville Formalron 

+ Synchnal axis I PMpw I Parkwood Formation showing direc11on ol plunge 

~ Floyd Shale 
Normal laun· U. upthrovm side 

[;] D. downlhrown side 
Bangor Limestone 

MISSISSIPPIAN 

~ Hartselle Sandstone Thrusl laull, T on upper plale 

~ Pride Mountain Forma11on 

B Tuscumbia L1meston1:. Fort Payne -- Fault. showing relallve ho11zon1a1 movemen1 

Chert. and Maury Formation 

DEVONIAN { [;;] Chattanooga Shale and A A Reverse lault. R on upthrown side 
Frog Mounlain Sandstone 

SILURIAN {B Red Mountain Formation --. Strike and dip ol beds 
45 

ORDOVICIAN 

CAMBRIAN 

/~ 
Chickamauga Limestone 

~ 
I Stroke and dip ol overturned beds 

Attalla Chert Conglomerate 45 
Member: Chickamauga Limestone 

GJ Ordovician und1flerent1ated -+- Strike of vemcal beds 

1~ 
Knox Group undillorenllated 

Ketona Dolomite EB Horizontal beds 

G!J Conasauga Formation 

~ Contact 

GJ Rome Formation 

ConlllCIJ, loull•. synClinos and 11111icl1nos aro dUllGCI 
Form.Jt•on symt>ot enclosed in patenthe$CS where whoto 1nforrcd~ dalted whera concn2ed 
rorm3tion •s concealed 
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MAP EXPLANATION 

QUATERNARY l G Alluvium and low terrace depos1ls +- Anllchnal axis 

[;] High terrace deposits 
An11chnal axis 

G -+- showing dircc11on ot plunge 
Possible terrace ol quesuonable age 

CRETACEOUS 

PENNSYLVANIAN 

{ [;] Coker Formation Tuscaloosa Group + Synclinal axis 

{ EJ Pottsville Formation 

I ~M·· I + Syncltnal axis 
Parkwood Formauon showing direction ol plunge 

~ Floyd Shale 
u Normal laull U. upthrown side. 

GJ 
0. downthrown side 

Bangor Limestone 

MISSISSIPPIAN 

G Hartselle Sandslone Thrust faull. T on upper plate 

B Pride Mountain Formalion 

B Tuscumbia Limestonr.. Fort Payne ...--- Faull. showing rela11ve horizontal movemen1 

Chert. and Maury Formatton 

DEVONIAN { ~ Chananooga Shale and R A Reverse fault. R on upthrown side 
Frog Mountain Sandstone 

SILURIAN {B Red Mountain Formation -,- Stnke and dip ol beds 
4~ 

ORDOVICIAN 

CAMBRIAN 

I~ 
Chickamauga Limestone ---r- Sinko and <11p ol ovcrturnea beds 

G;J Attalla Chert Conglomerate 
4~ 

Member: Chickamauga Limestone 

~ Ordovician undillerenttated -+- Stnke of vertical beds 

1~ 
Knox Group undillerentiated 

Ketone Dolomile E9 Horizontal beds 

c;:J Conasauga Formation 

~ Con1ac1 

[;] Rome Formalion 

Contocts. raults. synctlnos oml antk:llnos aro ctuneo 
founo1t1on symDot enclosed m patonihncs v.riere ~not0 1n!onod: doUOCI whlra concoatcd. 
torm~U•on •S conce~rcc:i 
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MAP EXPLANATION 

QUATERNARY \G Alluvium and low terrace deposils --t- Anliclinal axis 

~ High torraco dcposils 

+ Anuclinal axis 

G Possible terrace ol questionable age 
showing direction ol plunge 

CRETACEOUS 

PENNSYLVANIAN 

{ ~ Cokor Formation T11sca1oosa Group + Synclinal axis 

{ GJ Pottsville Formation 

+ Synclinal axis I O'Mpw I Parkwood Formation showing direction ol plunge 

0 Floyd Shalo 
u Normal lault· U. upthrown side; 

~ Bangor Limestone 
D D. downthrown side 

MISSISSIPPIAN 

G Hartselle Sandstone Thrust laull. T on upper plate 

~ Pride Mountain Formation 

8 Tuscumbia Limestone. Fort Payne .....--- Fault. showing relative horizontal movement 

Chert. and Maury Formation 

DEVONIAN { ~ Chattanooga Shale and A A Reverse fault, R on upthrown side 
Frog Mountain Sandstone 

SILURIAN {B Red Mountain Formation -. Strike and dip of beds 
45 

ORDOVICIAN 

CAMBRIAN 

I~ 
Chickamauga Limestone 

~ 
I Strike and dip ot overturned beds 

Attalla Chert Conglomerate 45 
Member: Chickamauga Limestone 

B Ordovician undillerent1ated -f- Slrike ol vertical beds 

1~ 
Knox Group undilleronlialed 

Kalona Dolomite EB Horizontal beds 

G Conasauga Formation 

~ Contact 

G Romo Formation 

Contacts, laulls. syndl- and anlicllncis 11111 dashad 
fotn\3.hOn symbol C!'nc!osed 1n parentheses wnoro whoro inferred; CIOHed wlwro co~ocl. 
torm.:u1on is concealed 
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MAP EXPLANATION 

QUATERNARY l ~ 
Alluvium and low terrace deposits -t-- Anuchnal axis 

GJ High terrace deposits 

+ AnUclinal a•us 

G 
showing d1rec11on ol plunge 

Possible terrace of ques11onable age 

CRETACEOUS 

PENNSYLVANIAN 

{ [;] Coker Formation Tuscaloosa Group i -r Synchnal axis 

{B Pottsville Formation 

+ Synclinal axis I PMpw I Parkwood Forma11on showing direction of plunge 

~ Floyd Shale 
u Normal fault U. upthrown side. 

[;] 0 D. downthrown side 
Bangor Limestone 

MISSISSIPPIAN 

GJ Ha11sel1e Sandstone Thrust fault. T on upper plate 

~ Pride Moumain Formalion 

@ Tuscumbia Limestone, Fort Payne ~ 
Faull. showing relahve honzomal movement 

Chert. and Maury Formation 

DEVONIAN { E1 Chattanooga Shale and R A Reverse fault, R on upthrown side 
Frog Mountain Sandstone 

SILURIAN {El Red Mountain Formation -r Strike and dip ot beds 

•s 

ORDOVICIAN 

[;] Chickamauga Limestone 

I Sinke and dip of overturned beds 

~ Analla Chert Conglomerate JS 
Member: Chickamauga Limestone 

GJ Ordovician undillerenliated -+- Sinke ol vertical beds 

CAMBRIAN 

[ 

EJ Knox Group undillerenliated 

G;J Kelona Dolomile E9 Horizontal beds 

[;] Conasauga Formation 

~ Contact 

GJ Rome Formation 

Conu1c1s, faults. syncli~ ancl nnllcllnos aro CIUhOcl 

Form.ihon $ymb01 enclosed in paretnthesH v.nere wnoro 1nfctrrcc:I; dotted whe-ro concealod 
lorm.;:n.on is conccaiect 
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MAP EXPLANATION 

QUATERNARY \G Alluvium and low lerrace deposils +- Anttclinal axis 

GJ High terraco deposits 
An11ctinal axos 

G + showing direc11on ol plunge 

Possible lerrace of queslionable age 

CRETACEOUS 

PENNSYLVANIAN 

{ [;] Coker Formation Tuscaloosa Group + Synchnal axis 

{B Ponsville Formation 

+ Synclinal mus I PMpw I Parkwood Form111ion showing d1rcc1oon ol plunge 

0 Floyd Shale 
u Normal laull U. uplhrown side; 

[;] 0 D. downthrown side 

Bangor Limestone 

MISSISSIPPIAN 

[;] Hartselle Sandslone Thrust faull. T on upper plate -
~ Pride Mountain Formalion 

El Tuscumbia Limeston&. Forl Payna ~ 
Faull. showing relallve horizontal movemeni 

Chert. and Maury Formalion 

DEVONIAN { I Dclm I Chananooga Shale and A A Reverse fault, R on uplhrown side 
Frog Mountain Sandstone 

SILURIAN {B Red Mountain Formation 
--,-- Strike and dip of beds 

·~ 

ORDOVICIAN 

[;] Chickamauga Limestone 

I Slnke and dip of overturne<I beds 

c;;J Analla Chert Conglomerate 
Member: Chickamauga Umeslone 

45 

~ Ordovician und1fleren1ialcd --f- Strike of vertical beds 

CAMBRIAN r~ 
Knox Group undilfercntiated 

E9 Horozonml beds 
Ketona Dolomite 

GJ Conasauga Formation _,,,--- Contact 

G Romo Formation 

Conlacts. raults, synclines ond on1icll110S ato dashed 
Fo1m.at~on symbol encto-scd m p.:irenChC'SCS whoro where 1nrorrod; dotlOO wlMtro conco.11IOd. 
to•mahon is c:onceak:<i 





MAP EXPLANATION 

QUATERNARY I ~ 
Alluvium and low torraco doposils -+- Anllclinaf axis 

[;] High torraco doposils 

+ Anl1chna1 axis 

G 
showing direction of plunge 

Possible 1orrace ol questionable age 

CRETACEOUS 

PENNSYLVANIAN 

{ [;] Coker Formation Tuscaloosa Group + Synchnal a>uS 

{ EJ Pollsvillo Formauon 

+ Synclinal axis 

IP~·- I Parkwood Formauon showing duec11on ol plunge 

0 Floyd Shale 
u Normal laull U. upthrown side. 

[;] 0 D. downlhrown side 
Bangor Limestone 

MISSISSIPPIAN 

[;] Harlseue Sandslone Thrusl laull. T on upper pl;i10 

~ Pride Mounuun Forma11on 

~ Tuscumbia Limes1on1:. Fon Payno -:;::=- Faull. showing relative horrzon1a1 movemen1 

Cheri. and Maury Formation 

DEVONIAN { [;;] Chauanooga Shale and A A Reverse fault, R on upthrown side 
Frog Mountain Sandstone 

SILURIAN {B Red Mounlaln Formalion -. Strike and dip ol beds 
45 

ORDOVICIAN 

CAMBRIAN 

(~ 
Chickamauga Limestone 

I S1rike and dip of overlurned beds 

~ Attalla Chen Conglomerate 
Member: Chickamauga Limestone 

45 

G Ordovician undillerenhated -+- Slrike ot vertical beds 

1~ 
Knox Group undillerent1ated 

Katona Dolomite E9 Horrzont;il beds 

[;] Conasaug11 Formation 

~ Contact 

G Rome Formation 

Con11c1s. loulls. svnctincs onll onllclinos am dashed 
Form.;U1on svmbOI rnc1oseo'" paienEncsvs where whoro intoned. dOtlcd whcrn conc:calec:ll. 
lo•mat1on es conc:eale<I 
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MAP EXPLANATION 

QUATERNARY [ 
0 Alluvium and low terrace deposits +- Ant1chnal axis 

G High terrace depos11s 

+ Anllcltnal axis 

G 
showing direc11on ol plunge 

Possible terrace ol questionable age 

CRETACEOUS 

PENNSYLVANIAN 

{ [;] Coker Formation T11scaloosa Group + Synchnal axis 

{B Pollsville Formatton 

+ Synclinal axis I PMpw I Parkwood Formation showing direction ol plunge 

0 Floyd Shale 
Normal faull U. uplhrown side. 

G 
0 0. downlhrown side 

Bangor Limestone 

MISSISSIPPIAN 

G Hartselle Sandstone Thrust laull. Ton upper pli!le 

B Pride Mountain Formahon 

B Tuscumbia Limestonr:, Fort Payne ......--- Fault. showing relaltve honzontal movemenr 

Cheri. and Maury Formation 

DEVONIAN { [;;] Cha1111nooga Shale and R A Reverse fault, R on upthrown side 
Frog Mounlain Sandstone 

SILURIAN {B Red Mountain Formalion 
-,-- Strike and dip ot beds 

4$ 

ORDOVICIAN 

~ Chickamauga Limestone 

I Strike and dip of overturned beds 

~ Auana Chert Conglomerate 
Member: Chickamauga Limestone ·~ 

E1 Ordovician und1fleren1tated -+- Stnke ol vertical beds 

CAMBRIAN 1~ 
Knox Group und1fleren11ated 

Ketona Dolomite EB Ho11zon1a1 beds 

G Conasauga Formation 

~ Contact 

G Rome Formation 

Conracts. rnutts. ayncllnos anCI ant1c.Hncs .a:ro d&Shecl 
Formation symOOI enc•osco 1n parentheses wtu.uo whoro anromtd; OotlOdl wnoto concealed 
ro1mt1t1on 11 conet'alca 


























