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THE TERTIARY FORMATONS OF ALABAMA

by

F. Stearns MacNeil*

General Aspects

The outcrop of the Tertiary formations of Alabama covers the southern
third of the State. From its northern arclike boundary which crosses the
State from southern Barbour County on the east to central Sumter County on
the west, it extends southward to the Florida State line and to the Gulf of
Mexico,

The Tertiary formations rest unconformably on beds of Upper Cretaceous
age entirely across Alabama. The various facies of the Tertiary sediments
contain practically every type of environment that could be reasonably
associated with a low, broad coastal plain., These include fluvial deposits
of sand, clay, and gravel; deltaic and lagoonal deposits of sand, shale and
lignite; estuarine and shallow near-shore marine deposits of abundantly
fossiliferous to non—fossiliferous sand, clay, shale, merl, and sandy lime-
stone; and open-sea facies of limestone and clay., Dolomite is known at one
locality in the upper Oligocene, although it may be of secondary origin.
Volcanic activiﬁy during the Tertiary is indicated by ash beds now largely
altered to bentoni£e.

Most of the Tertiary formations are thickest to the west near the
Mississippi River and decrease in thickness eastward. Although the decrease

* Published by permission of the Director, Geological Survey
U. S. Department of the Interior
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is greatest in Mississippi, it continues across Alabama, especially in the
sutcropping formations of Paleocene and lower and middle Eocene age, which
in eastern Alabama have thinned to 70 vercent and in some cases as little
as 5 percent of the thickness of the beds of this age in western Alabama.

The upper Eocene and Oligocene formations also thin appreciably toward
the ecast between the Mississippi River and western Alabama. Although the
original thickness of these formations can not be measured in castern
~zlabama where they are represented only by residuum, measuremeﬁfs’of their
thickness in the eastern part of the west Florida panhandle are comparable
with those of western Alabama and thus indicate that beds of this age main-
t2ined a fairly even thickness across Alabama.

The Miocene denosits apparently are much thinner in western Florida
than in eastern Mississippi, but their variations in thickness are determin-
2ble only by subsurface studies because of the absence of recognizable beds
in all but the eastermost part of the area,

Accompanying this eastward decrease in thickness there is a marked
flattening of the dip gulfward in Alabama. In western Alabama the dip is
25 to 4O feet per mile and in eastern Alabama it is 10 to 15 feet per mile,
although in both areas local structures give rise to steceper dips and even
reverse dips. Because of the eastward thinning of the formations and the
flattening of their dips in this direction the outcrop pattefns of the for-
mations change from west to east (62). In western Alabama where the forma-
tions are thick and dip steeply, they crop out in broad, irregular bands.
In eastern Alabama, on the other hand, the low dips and the thinness of the

formations give rise to a very dendritic pattern with many inliers and



outliers. Along the deeper valleys in eastern Alabama the outcrops of the
thicker formations, which have a thickness of 100 to 150 feet, lie in a
telt nearly 40 miles wide, extending from the northermost outliers to
points along the rivers where the formations pass below the surface. This
width of the outcrop belt makes eastern Alabama especially suited to sur-
face structural mapping, although extensive wecathering caused by the low
dips and thinness of the formations makes difficult the identification of
some beds.

The strike of the Tertiary formetions changes near the longitude of
Geneva, Alabama, from the northwesterly trend of the southeastern part of
the Mississippi embayment to the northeasterly trend of the Atlantic Coast.
In Alabama the southernmost outcrops of cach formation are found in the Pea
znd Choctawhatchee River valleys.

The broadly arcuate strike of the Tertiary formations between western-
most Georgla and northern Mississippi is believed to reflect structural
novement after tge deposition of the sediments across the backbone of the
buried Appalachians. This conclusion is based on the facies changes of
several formations. For example the Nanafalia formation of lower Wilcox
age is continental in easternmost Alabama and Georgia, and in east-central
Mississippi and northward, but entirely marine in the intervening portion
»f the arc lying directly off the southward plunging flank of the Appala-
chians, Also the lower part of the Clayton formation of Paleccene age
sontains much coarse sand and sandy limestone indicative of a shallow-
wvater facles in easternmost Alabama and in Mississippi north of Clay

Zeunty, whereas in the intervening area it consists predominantly of finely
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sandy or silty marl and clay. The relations of these facies suggest that
the central area was more remote from the source of sediments than the
adjacent areas to the east and northwest. In western Alabame and east cen-
tral Mississippl a sporadic coarse, calcareous channel sand, which occurs
at the base of the Clayton formation, is interpreted to be a downdip finger-
ing-out of the coarse basel sand and sandy limestone that are persistent in
the shallower facies both to the east and northwest and which are believed
to have been present up the dip in western Alebsma. The Lishon formation
appears to be of deeper water facies in western Alabama than in eastern
Zlabama; and shallowing is again indicated to the west in the facies of
the equivalent Claiborne formation in Mississippi. These facles changes
thus suggest that the shore lines of the Tertiary formations took a more
iirect course from eastern Georgia to northern Mississippi then the present
strike would indicate, and that the present broadly curving outcrop is
structural. The Hatchetigbee anticline and its assoclated faults and gra-
mens lie directly in line with the Appalachians, and they seem to provide
evidence of warping and buckling of the Tertiary and underlying Mesozoic
rocks owing elther to settling over a buried ridge, or to deep-seated
orogeny.

Evidence showing that the folded Appalachians extended far under
the Coastal Plain was obtained in the H. D. Peteet No. 1 well located iﬁ
the SE: SEZ Sec. 3. T. 16 W,, R. 2 E., Marengo County, Alabama. Here a
%lack limestone carrying Ordovician brachiopods was encountered in the

lower part of the hole which has a total depth of 4,523 feet.




Paleocene serles

Midway group

All the Midway beds of eastern Alabama are referred to the Clayton
formation (61) which includes not only the basal sand and limestone of the
Midway, but also the overlying clay and argillaceous limestone which are
equivalent to the Porters Creek clay of western Alabama. Few exposures of
limestone of Midway age are known in eastern Alabama owing to the exten-
sive solution of this as well as other limestone units in that part of the
state,

The section'at the type locality, a cut on the Central of Georgia

Bailroad sbout 1 mile east of Clayton, Alabama, (STOP #8) is as follows:

Section in cut on Central of Georgia Rallroad and
gully east of tracks, about 1 mile east of Clayton,
probably in the northeast corner sec. 4, T. 10 N.,
R. 26 E., Barbour County, Alabama,

Pzleocene:
Clayton formation: Feet
10 Gray laminated to hackly fine silty, finely
micaceous shale or fuller's earth - - -~ - - = - 154
9 Glauconitic sandy clay = = = = = = = = = = = - - 6 in.

8 White limestone, very sandy in lower part grading
to nonsandy in upper 3 to 4 feet; abundant
Ostrea crenulimarginata and prints of other
O011USKS = = = = = = = = = = m - = - - = - - - 22

7 Concealed or poorly exposed, bui{ probably leached
sandy limestone = = = = = = = = = = = = =~ = - = 4 6 in,

6 Very micaceous coarse unsorted sand containing
abundant clay flakes and flattened clay pebbles
in lower 3 feet, more scattered above;
Halymenltes = = = = = = = = ~ = = =« = = = = =~ - 6 6 in.




5 Concealed = = = = = = = = = = = = = = = = = = 3-U

4 Hard ferruginous sandstone ledge = = = = =~ = 1-1 6 in.
Upper Cretaceous:
Providence sand:

3 Yellow soft micaceous mediun-textured sand
with platy or irregular ferruginous indura-
tion (bed No, U4 may be the indurated top of
this bed) = = = = = = = = = = = == = = = = 6

2 Ferruginous sand ledge = = - = = = = = = = =~ 3

1 Buff~brown coarse tough argillac=ous unsorted
BANA = = = = = = = = - — - = - - - - - - 34

A section sinmilar to that at Clayton, except that the limestone is
a2lmost completely leached, the usual condition in most sections, is seen
at STOP #9:

Section on south slope to Pea Creek, NW: sec. 29,
T. 10N., R. 25 E., Barbour Co., Alabana.

Paleocene: Feet
Clayton formation:

10 Ferruginous clay and botryoidal limonite,
residual from a bed of limestone - - - - - 2-3

9 Olive-gray fine silty clay or fuller's earth
containing some chert pellets; base
crurmpled and uneven due to settling - - ~ 14

& Brown to buff to yellow arglllaceous, slightly
glaunconitic soft sand, medium to coarse in
texture; scattered pieces of sandy limestone
at upver contvact: scattered Halymenites, (The
sani is probably a decalcified sandy linmestone
which grades to pure limestone above, The
complete solution of the upper pure linestone
accounts for the crumpling of bed No. 9 above) 11 )



7 Buff argillaceous, slightly guauconitic
firm sand with scattered pebbles and
large mica flakes; Halymenites - - -~ - - i 6 in.

6 Buff-brewn slightly glauconitic loose sharp
sand with large mica flakes; Halymenites - 5

5 Buff-yellow compact argillaceous sand con-
taining lerge mica flakes and some
glauconite; Halymenites, and at the base
scattered clay replacements of mollusks,
moEtly Turltellg <« o = s s c'd a0 s < 6

Upper Cretaceous:

Providence sand:

4 Red to yellow fine, clean sand with wavy
markings probably due to ground water - - 7 6 in.

7 Concealed = — = = = = = e - - - - - og

2 Buff-gray to blue-gray tough argillaceous
sand containing zones of brown ochre or
ochre-cclored sand, some cross-bedding
in lower part - = = = = = = = = = <~ = 20

1 Slightly cross-bedded coarse red sand:; some
gray clay partings 4

Farther west in Pike County the portion of the section below the

funller's earth is thicker and is divisable into three roughly defined

zones;

an uvpper shell-bryozoan coaguina, equivalent %o the upper nonsandy

limestone of the type section; a middle sand, possibly a leached sandy

limestone, about 100 feet thick; and a lower zone of marl, clay, and lime-

=tone

The shell-bryozoan coquina contains Hercoglossa ulrichi, the large

nmzutiloid, that characterizes the McBryde limestone, the upper member of

the Clayton formation of Butler and Wilcox Counties. The contact of the

e |
| —-
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bryozoan coquina with the overlying clay is seen at STOP # 16 in







