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TISHOMINGO COUNTY GEOLOGY AND MINERAL RESOURCES

by
Robert K. Merrill

ABSTRACT

Tishomingo County comprises the northeast corner of
Mississippi, and the northern and eastern county boundaries
occur at the Tennessee and Alabama state lines, respective
ly. The total land area of the county is 436 square miles,
and the population is 18,434 (1980 Census count). Tishomin
go Countyis the site of the most beautiful landscape and two
of the finest state parks in Mississippi. J. P. Coleman State
Park and Tishomingo State Park provide a broad range of
recreational opportunities, as well as unusual geologic set
tings and picturesque terrain developed on the Paleozoic
sedimentary rocks. Tishomingo County is the site of the
highest elevation (806 feet on Woodall Mountain) and the
most rugged terrain in Mississippi. Northeastern portions of
Tishomingo County comprise the transition zone between
the Coastal Plain and Interior Low Plateaus Physiographic
Provinces; the remainder of Mississippi lies entirely within
the Coastal Plain Province. The oldest exposed rocks in Mis
sissippi occur in Tishomingo County.

Paleozoic sedimentary rocks of Devonian and Missis
sippian age that comprise the Highland Rim Physiographic
Section are recognized at the surface of Tishomingo County
as the Ross, Chattanooga, Fort Payne, Tuscumbia, Pride
Mountain, and Hartselle formations. Stratigraphic units of
Late Cretaceous age which comprise the East Gulf Coastal
Plain Section are recognized at the surface of Tishomingo
County as the Tuscaloosa Group (undifferentiated) and the
McShan, Eutaw, and Coffee formations.

Strike of the Paleozoic sedimentary rocks is approxi
mately N. 70° W.; dip is south-southwest at about1/2°, with
local structural variations imposed by gentle folds and un
dulations in otherwise essentially flat-lying strata. A system
of vertical fractures (joints)extends throughout the Paleozoic
rock sequence exposed in Tishomingo County. The two
dominantor primary directions (strikes) of fracture consis

tently trend approximately N. 55° W. and N. 40° E., and
dip is essentially vertical. Structural control of drainage im
posed by the fracture system occurred as streams encoun
tered Paleozoic rocks and established their courses along
directions of weakness imposed by the joint system. Bear
Creek is locally confined within valley walls composed of
sedimentary rocks of Late Mississippian (Chesterian) age,
and each leg of Horseshoe Bend is parallel to a direction of
fracture in the rocks.

Strike of Upper Cretaceous strata is generally north-
south, with local variations imposed by slight relief on bed
ding surfaces, as well as subtle depressions above areas of
thick sediment accumulation preserved in subsurface Tus
caloosa paleovalleys. Dip is generally westward at less than
1/2° (25 to 40 feet per mile). Paleozoic strata deposited above
the Hartselle Formation were removed by erosion prior to
and during deposition of the Tuscaloosa fluvial sequence.
Progressively older Paleozoic strata are truncated westward
by the erosional surface at the base of the Tuscaloosa Group.
Residual clays (kaolinite) that developed in situ on the up
permost Paleozoic surface are locally preserved beneath the
Cretaceous cover. The remainder of the clays were incor
porated as terrigenous sediments in the Tuscaloosa fluvial
systems above the Paleozoic surface in Late Cretaceous time.

A wealth of naturally occurring resources, in the form
of limestone for riprap, gravel, agricultural lime, and ce
ment, as well as esthetically pleasing, very well cemented
sandstones for building purposes, are available in the
Paleozoic rock sequence of Tishomingo County. Tripoli and
kaolinitic clays are preserved locally in the county. The
Upper Cretaceous Coastal Plain strata contain a wealth of
chert gravel and sand, suitable for all types of aggregate and
other construction needs.

INTRODUCTION

The objectives of this study were to determine and
describe the distributions, thicknesses, and lithologies of
stratigraphic units exposed in Tishomingo County, and to
determine and evaluate naturally occurring resources of
potential economic and otherwise beneficial value to the State
of Mississippi and the residents of Tishomingo County.

Detailed mapping of stratigraphic units on topographic
base maps began in July of 1985, and the surface map of
the 436 square miles occupied by Tishomingo County was
complete in June of 1987. Initial visits for purposes of field
reconnaissance and initial development of a program of study
in Tishomingo County were conducted as early as the sum
mer of 1984, prior to publication of the previous county ge

ologic report (Newton County Geology and Mineral
Resources) in July of 1985. Field work included geologic
mapping of all exposed strata in Tishomingo County on
7 */2-minute topographic base maps, determination of geolog
ically advantageous test hole sites, a county-wide drilling and
sampling program, and final field checks to insure the ac
curacy of the geologic map.

A wealth of subsurface information was gathered dur
ing large-scale drilling operations concerning groundwater
and other geologic studies conducted during work on the
Tennessee-Tombigbee Waterway. This information was
made available by the U.S. Army Corps of Engineers and
the U.S. Geological Survey, and greatly enhanced geologic
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insight concerning the subsurface and surface distribution
of stratigraphic units in Tishomingo County. Subsurface
stratigraphic correlations of geologic units that underlie
Tishomingo County are illustrated on the three cross sec
tions that accompany this report. Generalized deep subsur
face correlations were afforded by data gathered for the
proposed Yellow Creek Nuclear Plant and during previous
petroleum test well drilling operations in Tishomingo County.

The intricate and complex stratigraphy of Tishomingo
County necessitated expansion of formats previously utilized
in the county bulletin series. An expanded scale was utilized
for the geologic map that accompanies this report in order
to more accurately delineate county-wide surface distribu
tions of the various stratigraphic units. The map is divided
into a north half and a south half that can be joined at the
match line indicated on the two sheets.

The north-south trending cross section (Plate 2) is also
divided into north and south halves, which can be joined at
the match line indicated on the two sheets. The shorter east-

west (Plate 3) and southwest-northeast (Plate 4) trending
cross sections were prepared in order to illustrate the three
dimensional aspects of strata that occupy the surface and sub
surface of Tishomingo County.

Representative clay samples retrieved from deposits of
potential economic value were analyzed mineralogically by
Dr. D. E. Gann of Millsaps College in Jackson, Mississip
pi, and results are discussed in the Clay Mineralogy section
of this report. That section also includes petrographic ana
lyses of sedimentary rocks encountered in the subsurface and
at the surface of Tishomingo County. Physical properties of
clays sampled during this study were analyzed by the Alaba
ma Mineral Resources Institute at the Tuscaloosa research

center in Alabama, and results are discussed in the Economic
Geology Section of this report.

The ground-water resource investigation of Tishomin
go County was conducted by Steve Jennings, and the results
are described in the Ground Water Section of this report.
This investigation includes chemical testing and ground-water
aquifer evaluation.
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DESCRIPTION OF AREA

Location and Size

Tishomingo County is in the northeastern corner of Mis
sissippi, within the parallels 34 degrees 25 minutes and 35
degrees 00 minutes north latitude and the meridians 88
degrees 05 minutes and 88 degrees 25 minutes west longi
tude. It adjoins Hardin County, Tennessee, to the north and
Itawamba County, Mississippi, to the south. Franklin, Col
bert, and Lauderdale counties, Alabama, adjoin Tishomin
go County to the east and it is bounded to the west by Prentiss
and Alcorn counties, Mississippi (Figure 1). The county is

Figure 1 - Location of Tishomingo County.
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elongate in outline, attaining a maximum length of 38.6 miles
in a north-south direction, and 15.3 miles in an east-west
direction. The total land area is approximately 279,640 acres,
or 436 square miles (Miller, 1983).

Brief History and Prehistory

The record of human inhabitation in the Tishomingo
County area extends to the close of the Ice Age, soon after
man first entered the North American continent via the Ber

ing Land Bridge. Radiocarbon dates of 9,640 ± 450 and
8,920 ± 400 years B.P. (Before Present) secured from the
Stanfield-Worley Bluff Shelter in neighboring Colbert
County, Alabama, (DeJarnette et al., 1962) indicate that
Paleo Indians occupied the Tishomingo County area. Paleo
Indians were a nomadic people who collectively hunted large
animals for food and skins and supplemented their diet with
berries bark, nuts, and fruits. They occupied naturally oc
curring habitation sites, such as caves or overhanging rocks
near streams, lakes and springs in the Tennessee Valley area
(Fundaburk and Foreman, 1957). The Paleo Indians
produced a variety of tools, including points, scrapers,
gravers, knives, and choppers, crafted from flint and simi
lar stone materials. Weapons included spears, clubs, and
stone, and the late Paleo Indian utilized the throwing stick
(Fundaburk and Foreman, 1957).

The Archaic Culture Period spans the time period be
tween 5000 and 2000 years B.C. Significant cultural develop
ments of this period include long distance trade and increased
variety and craftsmanship of stone weapons and tools (Fun
daburk and Foreman, 1957). Big game hunting continued
as late as 4000 B.C. in the Great Plains, and extinctions of
large game animals necessitated adaptation to small game
hunting and the practice of gathering plant foods during the
Paleo Indian-Archaic transition period (Stuart, 1972). Ar
chaic natives constructed temporary huts of poles, hide, and
brush, and dug outdoor fire pits for cooking. Mussels and
bivalves became an important food source for Archaic na
tives (Fundaburk and Foreman, 1957).

Many of the Archaic burials were by means of circular
graves, and the bodies were often flexed or placed in a sit
ting position. Material possessions such as stone pipes,
bowls, and ornaments were placed with the bodies in Late
Archaic burial sites (Fundaburk and Foreman, 1957).

Ceremonial burial techniques involving earthen funer
ary monuments, cord- and fabric-marked potteries, and the
appearance of the bow and arrow, characterize the Wood
land Stage, which occupies the time period between 1000
B.C. and A.D. 1100. This period of time is also referred
to as the Burial Mound Period, in reference to the appear
ance of ceremonial burial mounds in the archaeological
record (Stuart, 1972). Dwellings were composed of round
or oval, dome-shaped, timber-frame structures covered with
grass, bark, or animal hides (Jenkins and Krause, 1986). The
small, conical burial mounds comprising Bynum, Miller, and
Pharr Mounds in northeastern Mississippi were constructed

during the Middle Woodland (100 B.C. to A.D. 650)
(Jenkins and Krause, 1986).

The Mississippian Stage is named after the Mississippi
Valley, wherein an agricultural-based people resided in sub
stantial communities during the time period between A.D.
1100and A. D. 1540 (Jenkinsand Krause, 1986). The shape
of burial mounds changed from round, conical forms to flat
tened, rectangular forms by the beginning of the Mississip
pian culture period. The mounds were surrounded by the
village area, and served as foundations for important build
ings such as temples, council houses, and dwellings of tribal
leaders (Fundaburk and Foreman, 1957). The use of human
and natural resources was organized and directed by chiefs
and other functionaries, who directed construction, regulat
ed trade, and conducted war activities. Elaborate fortifica
tions indicate regular threat of war (Jenkins and Krause,
1986). Bear Creek Mound, located on the Natchez Trace 0.1
mile west of the Alabama state line, is of the truncated plat
form shape typical of the Mississippian culture period.
Elaborate pottery forms, rectangular thatch-roofed houses,
and flat topped mounds arranged around open plazas charac
terize this time period, also referred to in the literature as
the Temple Mound Period (Stuart, 1972).

The Late Mississippian, or Historic, culture period is
marked by frequent hostilities and open war among tribes
as indicated by reports of explorers who traversed the
Southeast in the middle and late sixteenth century. As France,
England, and Spain fought for a foothold in the New World,
the decline of Mississippian culture continued as those coun
tries took advantage of the natives and provoked them into
war and intrigue. Rapid depletion of wild game, epidemics
of disabling diseases, treachery, colonial rum, and Europe
an trade goods, caused the native Indians to become increas
ingly dependent upon trade with the Europeans and Colonials
(Fundaburk and Foreman, 1957).

The natives never again captured the remarkable levels
of skill and craftsmanship characteristic of prehistoric cul
tures; objects of native craftsmanship were replaced by such
things as brass bells, mirrors, cloth, glass beads, and metal
tools. The Chickasaw Indians occupied northern Mississip
pi, western Tennessee, and northern Alabama when the ar
rival of the Spanish explorer Hernando DeSoto marked the
initial Indian-European contact on December 16, 1540.
DeSoto arrived at the Chickasaw Long Town on Pontotoc
Ridge one day later, and maintained friendly and successful
relations with the Chickasaw Indians until March of 1541,
when he demanded hundreds of Indian slaves to accompany
and serve his exploratory expedition (Williams, 1976). A
short time later the Indians attacked the nearby Spanish camp,
and DeSoto barely escaped death.

The Chickasaws frequently attacked the boats of French
voyagers on the Mississippi and Tennessee rivers, as the
French and English invaded their territory and tried to force
their retreat. In 1771, their grounds extended from middle
Mississippi northward to the mouth of the Ohio River, and
eastward into Tennessee and Alabama (Cochran, 1969).

The Chickasaw Indians became increasingly restricted
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as treaties with the United States government defined bound
aries of lands upon which the Chickasaw Nation was allowed
to live and hunt. The Hopewell Treaty, concluded with the
Chickasaw Indians on January 10, 1786, defined in a gener
al way the boundaries of lands occupied by the Chickasaws
in portions of what is now Tennessee, Alabama, and Mis
sissippi. The MississippiTerritory was establishedon April
7, 1798. This territory occupied a large area of what is now
Alabama and Mississippi, and was bounded on the north by
the Yazoo River, on the west by the Mississippi River, on
the east by Georgia, and on the south by Spanish West Florida
(Cochran, 1969). In March of 1817, the Mississippi Terri
tory was divided into an eastern half (Alabama Territory)
and a western half that was admitted to the Union as the State

of Mississippi on December 10, 1817 (Cochran, 1969). A
treaty made with the Chickasaw Indians the following year
relinquished their claim to all lands within the boundaries
of Tennessee, limiting the Chickasaw Nation to Alabama and
Mississippi. The Pontotoc Treaty between the U.S. Govern
ment and the Chickasaw Indians was concluded on October

22, 1832, wherein the Chickasaw Indians ceded to the U.S.
all land they owned east of the Mississippi River, and provid
ed that the Chickasaw Nation select a reservation west of

the Mississippi River (Cochran, 1969).

Chief Tishomingo was the last of full-blooded warriors
and counselors of the Chickasaw Nation. He migrated west
ward with his people in response to the Pontotoc Treaty. Af
ter crossing the Arkansas River, a smallpox epidemic broke
out among his party, and the chief died in the spring of 1839
(Williams, 1976). The first capital of the new Indian Terri
tory was named after the chief, and is now the thriving city
of Tishomingo, Oklahoma.

On February 9, 1836, the Mississippi State Legislature
passed an act dividing Mississippi into 10 counties, and on
February 14, 1836, Tishomingo County was organized and
named after the renowned Chief Tishomingo (Cochran,
1969). Tishomingo County included areas presently recog
nized as the counties of Alcorn, Prentiss, and Tishomingo,
and was often referred to as the State of Tishomingo or Old
Tishomingo County. Article 15 of the Treaty of Pontotoc
provided that the Choctaw Indians were not to be disturbed
while they and the U.S. Government were involved in select
ing new lands for the Indians west of the Mississippi River
(Cochran, 1969). This provision was ignored by squatters
too impatient to wait for the U.S. Government to survey the
land ceded by the Choctaw Indians, or for the final removal
of Choctaws from Mississippi lands. Hundreds of families
of white squatters had already arrived in Tishomingo County
when it was defined by the Mississippi Legislature in Febru
ary of 1836 (Williams, 1976). These squatters hastened to
purchase the title to lands they had illegally occupied when
the federal land office opened at Pontotoc, Mississippi. The
first official land patent issued in Tishomingo County was
dated January, 1836 (Williams, 1976).

Rueben H. Boone is considered by historians to be the
first white settler to make a home in Tishomingo County.
In 1834, he sold his holdings in Tennessee and moved his
family southward to settle in Tishomingo County (Cochran,

1969). The population increased rapidly following the open
ing of the federal land office, and by 1840 the population
had grown to 2,468 whites and 181 slaves. The population
of Tishomingo County grew to 13,528 whites and 1,961
slaves by 1850 (Williams, 1976). In the fall of 1854, the town
of Cross City was established at the crossing of the Mem
phis and Charleston and the Mobile and Ohio Railroad lines.
This city grew rapidly and was renamed Corinth by the Mis
sissippi Legislature on March 12, 1856.

The Civil War had a profound impact in Tishomingo
County. The famous Battle of Corinth took place on October
3, 4, and 5, 1862, and victorious Federal forces took con
trol. General Grant arrived in Corinth and established head

quarters in the town until July, when he took possession of
the plantation home of F. E. Whitfield. Grant confined Mr.
Whitfield to prison in Alton, Illinois, on the false charges
of attempting to "subvert the Federal Government." Mr.
Whitfield's house and property were subsequently destroyed,
except for the gatepost, a portion of the original trees that
occupied the land, and a few fence posts. Details of the des
truction appear in a letter written by Mr. Whitfield, and
reproduced in Williams (1976).

During reconstruction, efforts of Tishomingo County
residents to rebuild were hampered by carpetbaggers, scala
wags, bands of horse thieves, outlaws, and rustlers, and star
vation and poverty prevailed in what was once a prosperous
area.

Alcorn and Prentiss counties were established and set

apart from the area occupied by Old Tishomingo County in
1870, and Iuka became the seat of the present Tishomingo
County (Williams, 1976).

Population

Tishomingo County had a population of 18,434 accord
ing to the 1980 census count. The 1970 census count report
ed 14,940, giving a population increase of 23 percent, or
3,494 persons, from 1970 to 1980. The 1980 population den
sity was 42.3 persons per square mile. According to the 1980
census count, Iuka is the largest town in the county, with
a population of 2,846. Belmont had a population of 1,420
and Burnsville, 889. Tishomingo, Golden, and Paden had
populations of less than 400 persons according to the 1980
census count.

Accessibility

Figure 2 and Plate 1 illustrate the areal distribution of
roadways and railways in Tishomingo County. State High
way 25 is the major north-south roadway in the county, and
U.S. Route 72 is the major east-west trending roadway. U.S.
Route 72 is the only four-lane roadway in Tishomingo
County. State Highways 350, 364, 30, and 4 traverse
Tishomingo County in a east-west direction with access from
State Highway 25. State Highway 350 runs approximately
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Figure 2 - Major roadways and railways in Tishomingo County.

one mile south of and parallel to the northern county bound
ary. U.S. Route 72 trends east-west and crosses State High
way 25 at Iuka. State Highway 365 intersects Highway 25
at Cross Roads, continues southwest to intersect U.S. Route
72 at Burnsville; it continues southward into Prentiss County
and intersects State Highway 30 about 16 miles to the south.
State Highway 364 runs east-west between Holcutt and State
Highway 25. The portion of 364 traversed by the Tennessee-
Tombigbee Waterway at Holcutt is closed, but west of the
waterway the highway intersects State Highway 365 in Pren
tiss County. State Highway 30 runs east-west and crosses
State Highway 25 one half mile north of Tishomingo. State
Highway 4 intersects State Highway 25 at Dennis, and con
tinues westward into Prentiss County. State Highway 366
crosses the southeast corner of Tishomingo County, offer
ing access from its intersection with State Highway 25 at
Golden to Red Bay, Alabama. Many of the county roads are
paved, although rural areas are served mainly by gravel-
surfaced dirt roads (Plate 1).

The Natchez Trace Parkway crosses the southern por
tion of Tishomingo County, and offers the most direct route
from Natchez, Mississippi, to Nashville, Tennessee. The
Natchez Trace Parkway is a beautifully preserved and land
scaped National Park, and commercial traffic is not per
mitted.

Tishomingo County is served by the Corinth and Counce
Railroad Company, the Southern Railway System, and the

Illinois Central Gulf Railroad Company. The Corinth and
Counce Railroad crossesthe northwest portionof Tishomingo
County, and terminates at Yellow Creek Port. The Southern
Railwaycrosses the western county boundary approximate
ly one mile north of U.S. Route 72, and continues eastward
through Iuka and into Alabama. The Illinois Central Gulf
Railroad crosses the western Tishomingo County boundary
approximately two miles southwest of Burnsville, and con
tinues southeast through Tishomingo, Belmont, Golden, and
across the northeast corner of Itawamba County into
Alabama.

Barge traffic is accommodated by the northernmost sec
tion of the Tennessee-Tombigbee Waterway, the Divide Sec
tion, with an 84-foot lift lock at Bay Springs Lock and Dam
(Figure 3). The waterway has a navigation channel 12 feet
deep and 280 feet wide in Tishomingo County. The
Tennessee-Tombigbee Waterway was opened to commercial
and recreational traffic on January 16, 1985 (Green, 1985),
completing an inland transportation route connecting the Ohio
River with the Gulf of Mexico. Figure 13 and Plate 1 show
the areal distribution of the waterway and Bay Springs Lock
and Dam in Tishomingo County.

Climate

TishomingoCounty has a warm, temperate climate, with
slightly cooler and less humid conditions than most of Mis
sissippi. During the summer season, the average tempera
ture is 78° and the average daily maximum temperature is
90° Fahrenheit. The highest recordedtemperature in the area
was 108° F, recordedat nearby Booneville, Mississippi, on
July 28, 1952 (Miller, 1983). The average temperature is
42° during the winterseason, withan average minimum tem
perature of 31° F. The lowest recorded temperature (-12°
F) was recorded at Iuka on January 21, 1985 (Table 1). Col
dest recorded temperatures generally occur in January.

The average rainfall for the period 1978 through 1986
was56.3 inches, reportedat the Iuka station(Table 1). Figure
4 illustrates the general rainfall trends for the State of Mis
sissippi. Climatological data for Tishomingo County were
compiled from the U.S. Weather Bureau's annual and month
ly reports for a 10 year time period and results are given
in Table 1. Climatological data were not reported from
Tishomingo County prior to 1978.

Freezing precipitation occurs during the coldest months
(January and February), although accumulations rarely ex
ceed a few inches. The average wind speed (11 miles per
hour) is highest during the winter (Miller, 1983), occasion
ally pushing the chill factor to below 0° F.

State Parks and Recreation

Tishomingo County is the site of the most beautiful land
scape and two of the finest state parks in Mississippi. J. P.
Coleman State Park is located on the western shore of Pick

wick Lake near the mouth of Indian Creek, and includes the
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Figure 3 - Bay Springs lock and dam facility on the Tennessee-Tombigbee Waterway, looking northward from the State Highway
4 bridge. Location: SE/4, SE/4, SW/4, Sec. 26, T.6S., R.9E.
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Table 1 - Average yearly and monthly temperature and precipitation data; January 1978 through December 1987. Compiled from
Climatological Data - Mississippi, January 1978 through December 1987.

area surrounding Indian Creek and adjoining areas along the
western shores of the impounded Tennessee River (Plate 1,
sheet 1). Tishomingo State Park is located in lands surround
ing the Horseshoe Bend area of Bear Creek, beginning ap
proximately one mile southeast of the town of Tishomingo,
and extending southward as far as one mile upstream from
Horseshoe Bend (Plate 1, sheet 2). The general locations of
the parks are shown in Figure 2. Accurate locations and the
geologic settings are shown on Plate 1.

Lands occupied by J. P. Coleman State Park were do
nated to the Park Commission by the Tennessee Valley
Authority in 1958, and named in honor of James Plemon

Coleman, Governor of Mississippi from 1956 to 1960. The
park occupies 1400 acres of pine and hardwood forests, and
offers facilities for camping, picnicking, water sports, and
a variety of special and seasonal activities. Covered boat
docks, rental boats, and a marina complete with a concrete
boat launching ramp provide easy access and accommoda
tions for boating activities upon beautiful Pickwick Lake
(Figure 5).

Weathering and erosion of Paleozoic sedimentary rocks
has sculptured steep bluffs and waterfalls along the Tennes
see River (Figure 11) and the very hilly terrain affords a
beautiful setting for inland areas of the park. Limestone and
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NORMAL ANNUAL PRECIPITATION

1951• 1980 (INCHES)

Figure 4 - Mean annual precipitation in inches. From U. S.
Weather Bureau, Jackson, Mississippi. Based on the 30-year
period 1951-1980. Tishomingo County is shown as the shaded
area.
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Figure5 - The marina at Cooks Landing, in J. P. Coleman State
Park. Location: NW/4, SE/4, SE/4, Sec. 5, T.2S., R.11E.

chert strata exposed in and around the park area, and along
waterfront areas outside the park, are shown on Plate 1 (sheet
1) as portions of the Fort Payne Formation. Smooth, round
ed hilltops are developed on softer Coastal Plain strata, which
overlie Paleozoic rocks exposed in the valley walls. This hilly
terrain comprises the southwestern limit of the Interior Low
Plateaus Physiographic Province in Mississippi (Figure 7).
Tishomingo State Park is also located along this transition
zone, shown as the Paleozoic Bottoms Physiographic Dis
trict in Figure 8. The geologic setting of J. P. Coleman State
Park appears on Plate 1 (sheet 1) in the area surrounding
impounded portions of Indian Creek and the western shore
of the Tennessee River, along the northeastern border of
Tishomingo County. Camping facilities offered by J. P. Cole
man State Park include 45 primitive camping pads furnished
with grills, picnic tables, and hookups for electricity and run
ning water. More luxurious accommodations include 10 fur
nished duplex cabins, three motel suites, a fast food
restaurant, and catering services.

Tishomingo State Park is one of the 10 original parks
in the State Park System. The park was constructed in the
late 1930's by the Civilian Conservation Corps. The cabins
were constructed from the beautiful sandstone of the Hart

selle Formation (Highland Church Sandstone of Morse,
1930), which occurs naturally in and around the park area.
The park, as well as Tishomingo County and the nearby town
of Tishomingo, is named in honor of the leading chief of
the Chickasaw Indians, Chief Tish-o-mingo. Tishomingo
State Park occupies lands adjacent to Bear Creek which ex
tend to the north and south of Horseshoe Bend, including
southern portions of T.5S. and northern portions of T.6S.,
in easternmost R. 10E. and westernmost R. 1IE. Plate 1 (sheet
2) illustrates the location and geologic setting of the park.
The park is located at the southernmost extension of the In
terior Low Plateaus Physiographic Province (Figure 7) into
Mississippi. This transition zone comprises the Paleozoic
Bottom Physiographic District in Figure 8, and is informal
ly termed the Appalachian foothills.

Tishomingo State Park contains cliff-forming sandstones
of the Hartselle Formation (Highland Church Sandstone of
Morse, 1930). Nearly vertical sandstone cliffs exposed along
Bear Creek valley are the result of downcutting of the stream
through zones of weakness imposed by fracture systems in
the Paleozoic sequence. Bear Creek has eroded through the
entire thickness of the Hartselle sandstone, exposing shales
and thin beds of limestone comprising uppermost portions
of the Pride Mountain Formation (Plate 1). Large blocks of
sandstone have broken off and moved down the valley walls
of Bear Creek, leaving vertical exposures of the cliff-forming
Hartselle sandstone that pose a challenge to beginning rock
climbers (Figure 6). The park offers an 8-mile canoe trip
down Bear Creek, and a 13-mile nature trail system, afford
ing great opportunities for visitors who wish to observe a
magnificent landscape sculptured by the natural influences
of rock, weathering, and time. The geology and botany of
Tishomingo State Park were described in Morse (1936).

Tishomingo State Park accommodates a broad range of
outdoor activities and offers many recreational facilities. The
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Figure 6 - Jeans Overhang, sculptured by weathering of cliff-forming sandstones comprising the Hartselle Formation, offers a challenge
to beginning rock climbers who visit Tishomingo State Park.

picturesque Haynes Lake is well stocked with catfish, bream,
and bass, and rental boats are available to visitors. The park
offers six stone vacation cottages, six modern group cabins,
six rustic group cabins, and 62 camping pads. Picnic tables
and grills are conveniently located throughout the park, and
a large playing field (softball, volleyball, etc.), playground
(complete with equipment), and swimming pools are avail
able. The historical Natchez Trace Parkway, the major route
between Natchez and Nashville in the early 1800's, traverses
portions of the park.

Both Tishomingo and J. P. Coleman State Parks are lo
cated in the most picturesque and rugged terrain in Missis
sippi. The splendors of nature are well preserved there, in
the foothills of the Appalachian Mountains.

Physiography

The boundary between the Coastal Plain and Interior
Low Plateaus Provinces occurs in northeastern Tishomingo
County. The remainder of Mississippi lies entirely within

the Coastal Plain Province (Figure 7). The northeastern por
tion of Tishomingo County adjoins the Highland Rim Sec
tion of the Interior Low Plateaus Province, and the remainder
of the county lies within the East Gulf Coastal Plain Section
of the Coastal Plain Province. This boundary occurs where
Paleozoic sedimentary rocks comprising the Highland Rim
Section dip beneath unconsolidated Upper Cretaceous, East
Gulf Coastal Plain sediments.

Mississippian and Devonian sedimentary rocks compris
ing the Highland Rim Section are recognized at the surface
in Tishomingo County as the Ross, Chattanooga, Fort Payne,
Tuscumbia, Pride Mountain, and Hartselle formations. Up
per Cretaceous sediments comprising the East Gulf Coastal
Plain Section are recognized at the surface in Tishomingo
County as the Tuscaloosa Group and McShan, Eutaw, and
Coffee formations. Paleozoic strata younger than the Mid
dle Mississippian Hartselle Formation were removed by ero
sion prior to and during deposition of Upper Cretaceous
Coastal Plain sediments. The landward boundary of the
Coastal Plain Province in Tishomingo County is marked by
a transition zone in which streams have cut down into

Paleozoic rocks characteristic of the Highland Rim Section,
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EXPLANATION

1. Coastal Plain Province

1a. East Gulf Coastal Plain Section
1b. Mississippi Alluvial Plain Section
1c. West Gulf Coastal Plain Section

2. Piedmont Province

3. Valley and Ridge Province

4. Appalachian Plateaus Province

5. Interior Low Plateaus Province

5a. Nashville Basin Section

5b. Highland Rim Section

6. Ozark Plateaus Province

7. Ouachita Province

Figure 7 - Regional physiographic map.
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with stream divides capped by Upper Cretaceous sediments.
The dominant influence of Paleozoic strata upon the topog
raphy produces very rugged terrain adjacent to the Tennes
see River and its tributaries in Tishomingo County. This area
represents the southwestern limit of the Highland Rim-East
Gulf Coastal Plain transition zone, or the Paleozoic Bottoms
District (Figure 8). Fenneman (1938) divided the East Gulf
Coastal Plain into several physiographic belts that extend

northward into Tennessee, through Mississippi, and eastward
across Alabama and Georgia. The "Fall Line" is a term gener
ally restricted to the Embayed Section of the Coastal Plain
Province although the term is sometimes used in the unres
tricted sense to describe the overall landward boundary of
the province. The Embayed Section includes coastal areas
along the eastern seaboard, north of Cape Lookout, North
Carolina (Fenneman, 1938, and Murray, 1961).
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LOCATION AND PHYSIOGRAPHIC MAP

1. Paleozoic Bottoms

2. Tombigbee and Tennessee River Hills
3. Black Prairie

4. Pontotoc Ridge
5. Flatwoods

6. North Central Hills

7. Jackson Prairie

8. Southern Pine Hills

9. Loess Hills

10. Alluvial Plain

11. Coastal Meadows

Figure 8 - Physiographic map of Mississippi.

The first state-wide physiographic subdivisions appeared
in Crider and Johnson (1906) and Lowe (1915). Subsequent
subdivision and adoption of new terms generated the map
of Physiographic Districts in Mississippi shown in Figure
8. The Paleozoic Bottoms District applies to areas of
Paleozoic rock exposure, which are limited primarily to areas
of low elevation where stream erosion has cut down into

bedrock. The remainder of the land area of Tishomingo
County lies within the Tennessee and Tombigbee River Hills
District, which is equivalent to the Tennessee River Hills
Physiographic District described by Crider and Johnson
(1906) and Lowe (1915), and the Fall Line Hills belt of
Fenneman (1938). Stephenson and Monroe (1940) described
this area as the Tombigbee and Tennessee River Hills Dis
trict because the Tombigbee River drains the majority of the
land area of the district.

Topography

Complete seven and one half minute quadrangle cover
age is available for Tishomingo County. Figure 9 gives the
areal distribution and names of each of the thirteen quad-

Figure 9 - Topographic map coverage of Tishomingo County.

rangles. The Fulton Northeast and Paden Southeast quad
rangles were published in 1965 with field checked
information. The remaining eleven quadrangles were pub
lished, with field checked information,from 1950 to 1953,
with photorevisions (not field checked) from 1967 to 1969.
Most of the remaining quadrangles were subsequentlypho-
torevised between 1970 and 1984 (not field checked). Areas
of Tishomingo County affected by the Tennessee-Tombigbee
Waterway and Bay Springs Lake and Dam have not been
updated on the quadrangles since construction.

Tishomingo County is the site of the highest elevation
in Mississippi. Woodall Mountain, located 2.2 miles south
west of Iuka (SW/4, Sec. 27, T.3S., R.10E.), attains a max
imum elevation of 806 feet (Figure 10). The lowest elevation,
320, occurs near the confluence of Rock Creek and Red Bud
Creek (Sections 2 and 11, T.7S., R.9E.), giving a county-
wide relief of 486 feet. The most rugged terrain in Missis
sippi occurs in northeastern Tishomingo County, where
Paleozoic strata are exposed. This area represents the south
west limit of Highland Rim terrain. These areas of Tishomin
go County are characterized by steep valley walls (frequently
vertical) with local relief often in excess of 250 feet between
stream valleys. Waterfalls and rapids occur where streams
encounter resistant Paleozoic rock (Figure 11). This High
land Rim-Coastal Plain transition zone is sometimes referred
to as the Fall Line, a zone characterized by waterfalls and
steep valleys. Highly resistant Fort Payne limestone and chert
strata form steep bluffs along the Tennessee River (Figure
12) that continue southward up Bear Creek valley and east
ward into Alabama. Farther south, the Horseshoe Bend area
of Bear Creek valley is beautifully landscaped by the cliff-
forming sandstones of the Hartselle Formation. Removal of
the less resistant upper Pride Mountain shales by stream ero
sion often results in shallow caves and overhanging cliffs
(Figure 6). Vertical sandstone cliffs result as large blocks
of Hartselle sandstone break along essentially vertical planes
and move slowly downslope. This process of undercutting
by Bear Creek has produced steep valley walls with sand-
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Figure 10 - WoodallMountain, the site of the highest elevationin Mississippi (806 feet). Location: N/2, SW/4, Sec. 27, T.3S., R.10E.

stone cliffs along portions of Bear Creek and its main tribu
taries. Valley walls sometimes exceed 60 feet in height, with
a maximum local relief of approximately 220 feet in the
Horseshoe Bend area. This Paleozoic Bottoms terrain oc

curs frequently within areas of Paleozoic surface exposure
shown in detail on Plate 1 and Plate 5.

The generally unconsolidated Coastal Plain strata are
more easily eroded, and give rise to a less rugged terrain.
Vertical or steep slopes are unstable in gravel and sand lithol-
ogy and the absence of resistant ridge-forming strata on
hilltops has allowed downward erosion to proceed more
rapidly. Weathering of these strata through time has sculp
tured a hilly and smooth terrain, with rounded hilltops,
moderately steep valley walls, and wider floodplains. This
hilly topography is characteristic of the Tombigbee and Ten
nessee River Hills Physiographic District, which comprises
most of the land area of Tishomingo County.

The northeastern portion of Tishomingo County contains
numerous hilltops capped with gravels and sands compris
ing Tennessee River terrace deposits, which lie at elevations
sometimes in excess of 700 feet above sea level. Hilltops
in northwestern and west-central portions of the county are
capped by unconsolidated sands and clays of the Coffee For
mation. Resistant ironstones in the Coffee Formation have
preserved hilltops comprising the highest elevations in the
county. A north-south trending series of isolated hills oc
curs west of Iuka, with hilltops frequently exceeding 700 feet
in elevation. The highest of these, Woodall Mountain,
reaches806 feet elevation. The Coffee Formation comprises
the upper portions of Woodall Mountain, with the lower por
tion developed on the underlying sands of the Eutaw For
mation. A similar geologic setting occurs on most of the
isolated higher elevations of Tishomingo County. Bonds
Mountain, Harwell Mountain, and Barnett Knob exceed 700
feet in elevation, as do several unnamed hills and ridges in
the area west of Iuka.

A distinct change of valley slope occurs where gently
sloping hillsides underlain by the Eutaw Formation grade
upward intosteeperslopes developed on the sands and clays
of the Coffee Formation. For example, a distinct change in
slope occurs above elevation 680 on the east side of Woo
dall Mountain, and exposures show the contact between the
Eutaw and Coffee formations to be at similar elevations. This
topographic expression (bench) is especially pronounced in
the Burnsville quadrangle, where the contact could be
predicted with little adjustment upon field checking. South
ward, near the towns of Paden and Tishomingo, the Ten
nessee Valley divide lies at elevations averaging about 650
feet. Southof Tishomingo, the divide occupiesslightly low
er elevations, averaging about 600 feet. Portions of
Tishomingo County within the Tombigbee River drainage
basin contain the lowest elevations, and hilltops rarely at
tain 600 feet in elevation.

The lowermost elevations in northeastern Tishomingo
County are concealed beneath the floodwaters of Pickwick
Lake, where the water level averages 414 feet in elevation.
The largest areas occupied by flat terrain are contained with
in the flood plains of Yellow Creek, Bear Creek, and Mack-
eys Creek and their main tributaries. The Bear Creek flood
plain attains a maximum width of 1.5 miles in southeastern
Tishomingo County. Flood plains of other Tishomingo
County streams rarely exceed one mile in width. The flood
plain of Mackeys Creek and its main tributaries are concealed
beneath the floodwaters of Bay Springs Lake (414 feet aver
age elevation).

Drainage

Tishomingo County is drained by two major river sys
tems. The northward flowing Tennessee River serves approx
imately 75 percent of Tishomingo County via several large
tributaries. Mackeys Creek and its tributaries flow in a
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Figure 11 - Waterfalls over the lower Fort Payne Formation
at Cooper Hollow, type locality of the Carmack Limestone of
Morse (1928). The waterfalls descend over about 35 feet of thinly
bedded limestone. Lower portions of the 60-foot-thick sequence
described in Morse (1930) are now covered by floodwaters of
Pickwick Lake. Location: SW/4, NW/4, NW/4, Sec. 30, T.1S.,
R.11E.

southerly direction and drain the southwestern portion of the
county. These river systems are separated by the Tennessee
Valley divide, which occurs as a narrow ridge ranging from
about 580 to 700 feet in elevation. Figure 13 illustrates the
distribution of the drainage basins within Tishomingo
County.

Yellow Creek and its tributaries represent the southern
limits of the Tennessee River system in western Tishomin
go County. Mackeys Creek and its tributaries represent the
northward limit of the Tombigbee River. The linking of the
Ohio River with the Gulf of Mexico was accomplished by
excavation of the Tennessee River divide where it separated
Yellow Creek and Mackeys Creek. Present flow is south

ward via the Tennessee-Tombigbee Waterway. The divide
cut is located approximately three miles southeast of Cairo,
Mississippi (NW/4, Sec. 30, T.4S., R.10E.). Construction
of the 234 mile long Tennessee-Tombigbee Waterway be
ganin December, 1972, afterPresident Richard Nixon signed
the Public Works Bill. The project was completed in De
cember, 1984, by the U. S. Army Corps of Engineers. The
waterway was opened to commercial and recreational traffic
on January 16, 1985 (Green, 1985). The northernmost por
tion of the waterway is termed the Divide Section, and
represents the portion of the waterway that lies within
Tishomingo County boundaries. The Divide Section is 39
miles long with a navigation channel 12 feet deep and 280
feet wide. The maximum cut through the divide separating
the Tennessee and Tombigbee River basins is 175 feetdeep
and 1,500 feet wide (Green, 1985). Bay Springs Lock and
Dam is located in southwestern Tishomingo County (SW/4,
Sec. 26, T.6S., R.10E.). Bay Springs Lake is maintained
at an average elevation of 414 feet as southward flowing
water from the Tennessee-TombigbeeWaterway is impound
ed by the 2750 foot long and 120 foot high earth and rock
filled Bay Springs Dam (Green, 1985). The waterway pass
es through approximately 60 feet of sandstones and shales
comprising the Hartselle and Pride Mountain formations at
Bay Springs Lock and Dam (Figure 3). The excavated sand
stone was utilized for riprap to prevent erosion along the val
ley walls in the the Bay Springs area.

Plate 1 illustrates the route and location of the water

way and Bay Springs Lake with respect to the surrounding
surface geology. The northward flowing Tennessee River
is impounded and maintained at an average water level of
414 feet elevation by Pickwick Dam, located approximately
5 miles upstream from the Tishomingo County-Hardin
County, Tennessee, boundary. Flooded portions of the Ten
nessee River and its tributaries (Pickwick Lake) accommo
date barge and recreational boat traffic. Pickwick Lake
extends into the northeastern portion of Tishomingo County,
where flood waters occupy the lower reaches of Bear, Indi
an, and Yellow creeks near their confluence with the flood
ed Tennessee River. Plate 1 illustrates the areal distribution

of Pickwick Lake. Yellow Creek is now the northern tribu

tary included in the route of the Tennessee-Tombigbee
Waterway, thus flow is to the south. The remaining portions
of the Tennessee River system in Tishomingo County flow
northward. Paleozoic sedimentary rock exposures of the Ten
nessee River valley create a very esthetically pleasing set
ting for Pickwick Lake. Waterfalls and rapids result where
meandering of the Tennessee River has, in the past, eroded
the valley walls in such a manner that the mouths of small
tributaries havebeenerodedback (upstream) fromtheirorigi
nal confluence with the Tennessee River (Figure 11). Sub
sequent downward erosion by the main stream proceeded
more rapidly than downcutting by small tributaries, produc
ing waterfalls and steep bluffs.

The process of stream development is largely determined
by the nature of the underlying strata. The main streams in
Tishomingo flow generally parallel to strike of the Creta
ceous Coastal Plain strata. All have dendritic drainage, and
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Figure 12 - Steep bluffs formed in Fort Payne chert on the Tennessee River. Location: NE/4, SE/4, NE/4, Sec. 31, T.IS., R.llE.

upper reaches of the stream systems often flow in oblique
directions with respect to strike of the underlying strata. Por
tions of the Tennessee River Basin within Tishomingo County
are drained by three major streams, Bear Creek, Indian
Creek, and Yellow Creek (Figure 13), which flow general
ly parallel to strike of the Cretaceous Coastal Plain sediments.
The lower reaches of these streams penetrate Paleozoic rocks.
Bear Creek flows entirely on Paleozoic strata, except in
southeastern Tishomingo County, where the Paleozoic sur
face dips under Cretaceous Tuscaloosa gravels. Local in
fluence of the Paleozoic rocks upon the route of a particular
stream is largely determined by rock characteristics. Horse
shoe Bend is a feature of Bear Creek created by structural
control of the stream course imposed by fractures in the Hart
selle sandstone. Each leg of Bear Creek in the Horseshoe
Bend area is incised in a direction parallel to a plane of frac
ture in the joint system developed in the Paleozoic rocks.
The steep valley walls and sandstone cliffs at Horseshoe Bend
are the result of downcutting of Bear Creek through the frac
tured Paleozoic rocks, with the stream course influenced by
lines of weakness offered by the joint system. Structural con
trol diminishes rapidly about six miles upstream from Horse
shoe Bend, where Bear Creek meanders on Tuscaloosa sands
and gravels. Plate 1 shows the distribution of geologic units
along stream valleys. Bear Creek and lower reaches of its
main tributaries have downcut into Mississippian age lime

stones, cherts, sandstones, and shales. Major tributaries of
Bear Creek are, from north to south, Eastport Branch, Mill
Creek, Clear Creek, Pennywinkle Creek, Cripple Deer
Creek, and Cedar Creek. Flooded portions of Bear Creek
extend southward from the Tennessee River to about the lati

tude of U. S. Route 72 at the Mississippi-Alabama bound
ary. Floodwaters extend only a short distance up main
tributaries of Bear Creek.

Indian Creek flows northward from the town of Iuka to
its confluence with the Tennessee River (Figure 13). Flood-
waters of Pickwick Lake extend about three miles upstream.
The upper reaches of Indian Creek are developed on Coastal
Plain sediments, the lower reaches on Fort Payne chert. In
dian Creek is fed by many small tributaries.

Yellow Creek extends northward from the Tennessee
Valley divide (where it now joins Mackeys Creek) to its con
fluence with the Tennessee River. Streamflow is to the south,
into Mackeys Creek and ultimately the Tombigbee River
(Figure 13). Floodwaters of Pickwick Lake extend up Yel
low Creek valley to approximately one mile south of the town
of Cross Roads, where streamflow continues south in the
waterway canal to Bay Springs Lake and Dam. The upper
reaches of Yellow Creek are developed on Coastal Plain sedi
ments, the lower reaches on Fort Payne chert (Plate 1). The
major tributaries of Yellow Creek in Tishomingo County are,
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Figure 13 - General distribution of major streams of the Ten
nessee River and Tombigbee River drainage basins in Tishomin
go County. The southwestern portion of Tishomingo County
is occupied by the Tombigbee River basin, and the rest of the
county is drained by the Tennessee River drainage basin.

from north to south: Caney Creek, Coke Creek, Little Yel
low Creek, Berea Creek, Pigeon Roost Branch, and Clausel
Creek. Sevenmile Creek crosses the northwest corner and

joins the Tennessee River northward in Tennessee.

Mackeys Creek and its tributaries drainthe southwestern
portion of Tishomingo County. This stream system

represents the northeastern limit of the Tombigbee River
basin (Figure 13). Most of the land area within the Mackeys
Creek drainage system is covered by floodwaters of Bay
Springs Lake. The main tributaries of Mackeys Creek are,
from north to south: Panther Creek, Hurricane Creek, Black
Branch, Pollard Mill Branch, King Creek, Sandy Hook
Creek, McDougal Branch, Riddle Creek, Rock Creek, and
Red Bud Creek. Paleozoic strata underlie portions of Mack
eys Creek, King Creek, McDougal Branch, Rock Creek, and
Red Bud Creek. The southwesternmost exposure ofthe Hart
selle sandstone occurs near the mouth of Red Bud Creek at

Moors Mill.

The upper reaches of King Creek extend into the town
of Tishomingo, where it flows on thinly bedded Mississip
pian sandstone. Floodwaters of Bay Springs Lake now cover
most Paleozoic rocks in McDougal Branch. Rock Creek
flows on Mississippian sandstones throughout most of its
course, especially near its confluence with Mackeys Creek
valley. JourdonCreek flows on Mississippian sandstonesnear
its confluence with Rock Creek. None of these streams are

as deeply incised into Paleozoic rocks as is Bear Creek at
Horseshoe Bend and structural control is not as pronounced.
The Hartselle sandstone supports steep to vertical valley walls
in the lower reaches of Rock Creek in NW/4, Sec. 1, T.7S.,
R.9E. Bay Springs Lake covers a similar area of exposure
described by Morse (1930) developed by downcutting of
Mackeys Creek through Hartselle sandstone strata leaving
high, vertical rock walls with small waterfalls and rapids.
Morse (1930) recommended that this area be set aside as a
state park. Plate 1 illustrates the distribution of the sandstone
(Hartselle Formation) along the valley walls of Mackeys
Creek (south of Bay Springs Dam) and Bear Creek. Steep
bluffs occur in resistant Fort Payne cherts and limestones
along the Tennessee River in northeastern Tishomingo
County (Figure 12).

Soils

Soils develop as parent earth materials are acted upon
by physical, chemical, and biological agents produced by
weathering processes. Characteristics and distributionof par
ticular soil types are strongly affected by the parent materi
al upon which they develop. The process of weathering
produces distinct soil horizons in unconsolidated sediments.
The uppermost, or A horizon, is generally referred to as sur
face soil or topsoil. It is the most extensively weathered
horizon and contains the majority of organic material in the
soil profile. In sandy soils, easily weathered minerals and
finely textured particles are leached from the A horizon by
downward movement of water through the soil. The under
lying layer, or B horizon, is generally referred to as the sub
soil. It contains some organic matter and is the site of
accumulation of clay, iron, and aluminum leached from the
overlying A horizon. The C horizon is the zone least affect
ed by weathering and contains some residual geologic par
ent material. All three horizons are not necessarily present
in a given soil type. Information contained in the latest
Tishomingo County Soil Survey (Miller, 1983) offers much



TISHOMINGO COUNTY GEOLOGY AND MINERAL RESOURCES 21

insight intocounty-wide distribution, characteristics, and uses
of the various soils.

Figure 14 shows the areal distribution of the five major
soil groups that occur in Tishomingo County. Miller (1983)
also gives site specific information as major soil groups are
subdivided on aerial photographs to show local distribution
in detail. Soil occurrences are directly related to the local
topography and parent materials upon which they develop.

Mantachie-Kirkville soils occur primarily in the flood
plains of streamsin Tishomingo County. These soilsare used
primarily for row crops and pastureland, although many areas
are wooded. Areas in which these soils occur are occasion
ally flooded. Major occurrences are in areas designated as
Qal on Plate 1.

Mantachie-Savannah-Jena soils occur on flat to gently
sloping terrain. The loamy and poorly drained Mantachie
soils occur on lower portions of flood plains and away from
stream channels (Qal on Plate 1). The silty, moderately well
drained Savannah soils occur on terraces adjacent to flood
plains (Qtl on Plate 1). Well drained, silty Jena soils occur
on higher portions of flood plains (Qal on Plate 1). These
soils are used primarily for crops and pastureland.

Ruston-Ora-Savannah soils occur primarily on broad,
gently sloping ridgetops and strongly sloping hillsides. These
soils are mainly used for row crops and pasture plants. The
parent materials for these soils are primarily unconsolidat
ed sands comprising the Eutaw Group (Plate 1). Well
drained, loamy Ruston soils occur on ridges and upper por
tions of hillsides. The moderately well drained loamy Ora
and well drained, silty Savannah soils occur primarily on
broad hilltops and terraces (Qth and hilltops underlain by
Cretaceous units on Plate 1). These soils are used primarily
for row crops and pastureland, except where erosion is a
problem on the steeper slopes.

Smithdale-Ruston-Ora soils occur on uplands of hilly ter
rain on ridgetops and hillsides. The well drained Smithdale
soils mainly occupy hillsides, with Ruston and Ora soils on
ridgetopsand upper portions of hillsides. These soils occur
primarily in the western half of Tishomingo County (Figure
14), which is underlain by Cretaceous marine sands of the
Selma and Eutaw groups (Plate 1). Most of the acreage oc
cupied by this soil group is utilized for woodland. Areas oc
cupying narrow valleys and ridgetops are used for pasture
and cropland.

Saffell-Smithdale soils occur in areas occupied by steep,
hilly terrain (Figure 14). These well drained, gravelly and
loamy soils occur primarily in very hilly terrain underlain
by terrace and Tuscaloosa gravels of eastern Tishomingo
County(Plate 1). The well drained, gravelly Saffell soils oc
cupy middle andlowerportions of hillsides, and welldrained,
loamy Smithdale soils occupy hilltops. These soils are uti
lized mainly for woodland, with very small acreages in
pasture or cropland. Hazards of erosiondue to steepness of
slope limit the use of these soils for row crops or pasture.

SURFACE STRATIGRAPHY

General Statement

Stratigraphic units that occur at the surface of Tishomin
go County represent diverse times and environments of depo
sition. Marine shelf sedimentary rocks of Lower Devonian
(Helderbergian Series) through Middle Mississippian
(Chesterian Series) are preserved below a thick (up to 600
feet) blanket of Upper Cretaceous Coastal Plain sediments
(gravels, marine sands, and clays) comprising the Tuscaloo
sa, Eutaw, and Selma groups. The oldest stratigraphic in
terval exposed in Mississippi comprises uppermost portions
(10 feet) of the 100+ foot-thick sequence of Lower Devo
nian (Helderbergian) fossiliferous limestones, cherts, and
shales of the Ross Formation. The Ross Formation occurs

at the surface in Tishomingo County as a fossiliferous, very
porous, highly weathered chert, exposed along the shore
line of Pickwick Lake at Island Hill, located in the NW/4,
Sec. 22, T. IS., R. 10E., and the smaller islands in the W/2,
Sec. 15, T. IS., R. 10E. Intermittent exposures occur on the
north valley wall of Yellow Creek.

The distribution of geologic units at the surface of
Tishomingo County is shown on Plate 1, sheets 1 and 2. Sub
surface stratigraphic intervals included in this study consist
of limestones, cherts, shales, dolomites, and calcareous silt-
stones comprising the Ordovician, Silurian, and Devonian
systems. These intervals are shown on the three cross sec
tions in Plates 2,3, and 4. Correlations of stratigraphic in
tervals in the deep subsurface of Tishomingo County are
based on samples, descriptive logs, and other available sub
surface data from petroleum test wells drilled in Tishomin
go County. These deeper wells are widely spaced, and
correlations between them are general in nature. Marine shelf
sediments of Ordovician age overlying the Knox Group oc
cur in the deep subsurface of Tishomingo County as an ap
proximately 800 foot-thick sequence of limestones, cherts,
dolomites, calcareous siltstone, and shale. The Ordovician
sequence above the Knox Group attains a maximum thick
ness of about 3,000 feet to the south in the Black Warrior
Basin of Mississippi (Thomas, 1972a). Dolostones and lime
stones comprising uppermost intervals in the Knox Group
occur at about 770 feet below sea level in the subsurface of

northern Tishomingo County. This interval occurs at the base
of cross section A-A' (Plate 2) at well number 2 (T.V.A.
Core Hole no. 51-C-3), and dips southward below the se
quence depicted. This interval occurs at about 1160 feet be
low sea level in the subsurface of central Tishomingo County,
about 400 feet below the base of cross section A-A' (Plate
2) at well number 5 (Levane Akers, no. 1 Whitaker, petrole
um test well).

Post-Knox Ordovician limestones, cherts, shales, and
calcareous siltstones comprising the Stones River and Nash
ville groups are illustrated in Plate 2 along a north-south line
of cross section through Tishomingo County. Overlying the
Ordovician sequence are Silurian limestones, cherts, and cal
careous shales comprising the Wayne and Brownsport
groups. These units are shown on cross sections given in
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Plates 2, 3, and 4. The Silurian System is about 240 feet
thick in the subsurface of northern Tishomingo County, and
thickens southward to over 350 feet thick in the county's
southern part (Plate 2). Overlying the Silurian are Devoni
an limestone and shale lithologies comprising the Ross For
mation and other stratigraphic units of the Linden Group.
These units are illustrated as the Devonian undifferentiated

in the cross sections shown on Plates 2, 3, and 4. The Lin
den Group is approximately 100 feet thick in the shallow sub
surface of northern Tishomingo County, and thickens
southward to over 250 feet thick in southern Tishomingo
County.

The Ordovician and younger Paleozoic units that occur
in the subsurface of Tishomingo County dip to the south-
southwest with a regional dip of less than 100 feet per mile,
and local dip, or changes in local dip, rarely exceed 1°. Ver
tical exaggeration is utilized in the cross sections (Plates 2,
3, and 4) in order to enhance the low relief of undulations
and very gentle folds in the nearly flat lying Paleozoic strata
that underlie Tishomingo County. Vertical exaggeration also
enhances the surface topography so that the cross sectional
distribution of geologic units occurring at the surface can
be illustrated in more detail.

The uppermost 10 feet of the Ross Formation comprise
the oldest stratigraphic interval, and the only interval in the
Linden Group, exposed in Tishomingo County. Marine shelf
sedimentary rocks comprising upper intervals of the Linden
Group (Flat Gap Formation) and Middle Devonian strata
(Harriman, Camden, and Pegram formations) described to
the north in Tennessee in Wilson (1949) are absent from the
Paleozoic stratigraphic sequence exposed in Tishomingo
County, although portions of this sequence are preserved lo
cally in the subsurface. Sedimentary rocks of Middle Devo
nian age that overlie the Ross Formation to the north in
Tennessee were removed during a major interval of erosion
prior to deposition of the carbonaceous shales of the Chat
tanooga Formation. Late Devonian shales comprising basal
portions of the Chattanooga Formation overlie early Devo
nian limestones of the Ross Formation unconformably.

Widespread deposition of carbonaceous marine shales
of the Chattanooga Formation occurred on a tectonically sta
ble interior platform, which occupied the Mississippi-
Alabama-Tennessee boundary area in the Devonian Period.
Maximum accumulations (over 10,000 feet) of Middle and
Late Devonian sedimentary rocks accumulated in a geosyn-
clinal basin extending northeastward from eastern Tennes
see through Virginia, West Virginia, Pennsylvania, and into
New York (Conant and Swanson, 1961). Much thinner ac
cumulations (about 100 feet or less) of Late Devonian sedi
ments (mainly shale) occurred in areas (including Tishomingo
County) located on the interior platform, near the southwest
margin of the Chattanooga Sea. In Late-Middle through the
remainder of Devonian time, the epicontinental sea again
transgressed slowly onto this interior platform. By the close
of the Devonian Period, black shales comprising the Chat
tanooga Formation and similar, correlative strata were
deposited throughout much of the eastern and central Unit
ed States (Conant and Swanson, 1961). Rise in sea level con

tinued worldwide in Late Devonian and Early Mississippian
time, and a global sea level highstand occurred in Osagean
and earliest Meramecian time (Vail et al., 1977). These Early
Mississippian marine waters covered the Devonian muds of
the Chattanooga, and extended beyond areas previously
flooded by the Chattanooga Sea (Conant and Swanson, 1961).

The local absence of a well preserved, identifiable, time
definitive fauna in the Chattanooga Formation complicates
age determinations and correlation of the unit over large
areas. The age and broad-range correlation of the Chattanoo
ga Formation have attracted a great deal of controversy in
the geological literature. The present report includes the
Chattanooga Formation in the late Devonian (Bradfordian)
through Early Mississippian (Kinderhookian) time strati
graphic interval in keeping with current established nomen
clature concerning the area of study. No paleontological
evidence that would clearly define the exact age of the
Chattanooga-Fort Payne boundary, was encountered in out
crop or subsurface samples observed during the present
study. The Chattanooga Formation is absent locally at the
surface and in the shallow subsurface of northern Tishomingo
County, and the unit attains a maximum thickness of about
35 feet locally in the deep subsurface of central and southern
Tishomingo County. The unit is exposed along the shore of
Pickwick Lake in northernmost Tishomingo County, as
shown on Plate 1 (sheet 1). The Chattanooga interval may
contain thin beds and laminae of sandstone, but generally
occurs as a dark-gray to black, carbonaceous, sometimes cal
careous, laminated and very thinly bedded shale. Thicknesses
of exposed Chattanooga intervals do not exceed 10 feet at
any given outcrop in the study area. Many exposures of the
Chattanoogainterval described from TishomingoCounty in
earlier literature (Morse, 1928) are presently covered by
floodwaters of Pickwick Lake. A very thin (up to 2xh feet
thick), discontinuous interval of shale and claystone (Mau
ry Formation) is included as a basal interval in the overly
ing Fort Payne Formation.

The disconformable contact between the Chattanooga
and the overlying Fort Payne Formation is undulatory and
lithologicallydistinct in outcrop except when weathered. The
contact with the overlying Maury Formation, where present
locally in the subsurface of Tishomingo County, is difficult
to discern in well samples. The exact nature of the
Chattanooga-Maury formational contact is uncertain where
the interval is exposed, to the north in Tennessee, but no
physical evidence of an unconformity is reported in Conant
and Swanson (1961). A break in sedimentation is indicated
by a change in conodont assemblages reported from the
Chattanooga-Maury contact interval in Tennessee (Hass,
1956).

The limestone and chert sequence comprising the Fort
Payne and Tuscumbia formations was deposited on a tec
tonically stable marine continental shelf, as sea level con
tinued to rise from Late Devonian through Early
Mississippian time. Thomas (1979) described various facies
relationships and depositional environments of the marine
carbonate shelf lithologies comprising the Fort Payne and
Tuscumbia formations. The Fort Payne-Tuscumbia strati-
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graphic sequence (Iowa Group) of limestones, cherts, and
cherty limestones becomes less distinct westward in the sub
surface of Tishomingo County, as bioclastic limestone lithol
ogies of the Tuscumbia grade westward into chert lithologies
similar to those comprising the Fort Payne Formation. Depo
sition of this sequence occurred on a broad, shallow marine
shelf on the East Warrior Platform of northern Alabama and

Mississippi. The sequence thins to the southwest in the Black
Warrior Basin, from over 300 feet thick in north-central
Alabama to less than 150 feet thick in the Alabama-
Mississippi border region (Thomas, 1979). The basinward
(westward) thinning of the Fort Payne-Tuscumbia sequence
in Mississippi from the East Warrior Platform of northern
Alabama is probably due to the unconformity at the top of
the Tuscumbia Formation described in Welch (1959), as well
as less rapidaccumulation of bioclasticsediments in the deep
er marine environments of the Black Warrior Basin (Tho
mas, 1979). The Fort Payne-Tuscumbia sequence thins
westward in the subsurface of Tishomingo County, from
about 420 feet thick in western Colbert County, Alabama
(Plate 3), to approximately 250 feet thick in the subsurface
of central Tishomingo County (Plate 2). This sequence is
undifferentiated in the subsurface of western Tishomingo
County. The distribution of these units at the surface of
Tishomingo County is shown on Plate 1. The outcrop belt
is restricted to the northern half of the county.

The Fort Payne Formation consists primarily of two dis
tinct lithologies: a lower intervalof thin- to massive-bedded,
micritic and occasionally bioclastic limestone, which varies
between 70 and 115 feet in thickness, and an upper interval
of thinly bedded chert, which varies between 0 (where trun
cated by Tuscaloosa gravels) and 150 feet in thickness (Table
2). The overall thickness of the Fort Payne Formation varies
between about 230 feet in the subsurface of northern
Tishomingo County and about 130 feet in the subsurfaceof
southern Tishomingo County (Plates 2, 3, and 4). The Fort
PayneandTuscumbia formations aregenerally differentiated
on the cross sections, although lithologies of these units often
are indistinct in well cutting samples; thus, intervals includ
ed in the Tuscumbia Formation may belong in the Fort
Payne. For such wells, the Fort Payne-Tuscumbia bound
ary is indicated by a dashed line on the cross sections.

The Fort Payne Formation is unconformably overlain
by the micrites and bioclastic limestones of the Tuscumbia
Formation. The Tuscumbia Formation attains a maximum

thickness of about 240 feet in the subsurface of eastern

Tishomingo County, and grades westward in the subsurface
into a sequence of light gray chert, undifferentiable from the
Fort Payne chert sequence (Plates 3 and 4). The maximum
exposed thickness of the Tuscumbia Formation is 201.4 feet
in the Vulcan Materials Company limestone quarry in
easternmost Tishomingo County (Figure 44). Upper portions
of the Tuscumbia limestone are truncated westward in the

subsurface of Tishomingo County by the erosional surface
at the base of the Tuscaloosa fluvial sequence (Plate 3). Ex
posures of the Tuscumbia Formation at the surface of
Tishomingo County are limited primarily to the lower reaches
of Cripple Deer Creek (Plate 1).

Carbonates of the Tuscumbia Formation were deposit
ed in open marine waters of moderate to high energy on a
tectonically stable continental shelf. Bedding thicknesses and
grain sizes increase upward, from thin-bedded micritic,
cherty limestones in lower portions, to thick-bedded, often
cross-bedded, coarse-grained, bioclastic limestones (wacke-
stone, packstone, and grainstone) in upper portions. These
limestones vary in color from light-gray in upper intervals
to medium and dark gray in lowermost intervals. Occasion
al oolitic limestones are restricted to middle and upper in
tervals of the unit. The contact of the Tuscumbia Formation

with the underlying Fort Payne Formation is gradational, as
the light-colored bioclastic limestone, micrite, and chert se
quence comprising the Tuscumbia Formation grades down
ward into darker colored intervals of thin-bedded black

cherts, siliceous limestone, and fine-grained limestones of
uppermost intervals in the Fort Payne Formation. The con
tact of the Tuscumbia Formation with the overlying Pride
Mountain Formation is erosional in areas of northeastern

Mississippi and northwestern Alabama according to Welch
(1959). The Tuscumbia Formation is absent west of south-
central Itawamba County (Welch, 1959) and western
Tishomingo County (Plate3). The erosional contact between
the Tuscumbia and Pride Mountain formations is subdued

in weathered outcrop, and the magnitude of this erosional
interval is uncertain. The westward truncation of the Tus

cumbia Formation in northeastern Mississippi by downdip
Pride Mountain equivalent strata(Floyd Shale) alongthe line
of section described in Welch (1959) indicates that the con
tact is erosional in the subsurface of northeastern Mississip
pi andnorthwestern Alabama.The Tuscumbia Formation is
thickest (over 200 feet) in east-neighboring Colbert, Walk
er, Winston, and Blount counties in Alabama (Thomas,
1972b). The thick grainstone sequences present in Tishomin
go County are replaced to the southwest by less energetic,
open marine lithologies in the Black Warrior Basinof north
eastern Mississippi. The shallow-water carbonate shelf lithol
ogies of the Tuscumbia Formation in Tishomingo County
represent the western extension of the shelf sediments
described in northern Alabama in Thomas (1972b).
Tishomingo County occupies the southwestern limit of the
ancient continental shelf, and the southwestern limit of thick
est accumulations of shallow shelf Tuscumbia lithologies as
described in Fisher (1987).

The overlying Pride Mountain Formation represents the
earliest interval of a regressive clastic facies that grades
northeastward in Alabama onto the carbonate shelf facies

comprising the Monteagle Limestone (Thomas, 1972b). The
Pride Mountain and Hartselle formations comprise a tongue
of shale, sandstone, and thin intervals of limestone, which
extends northeastward from the prodelta shales (Floyd Shale)
and delta front sandstones (Parkwood Formation) present in
the Black Warrior Basin of north-central Mississippi. Sand
stone units in the Pride Mountain Formation and die overly
ing Hartselle sandstone represent linear sandstone bodies
formed as offshore shallow marine bars or barrier islands

in a high energy, marine environment on the shelf edge,
parallel to the ancient (Chesterian) shoreline (Thomas,
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SYSTEM SERIES/GROUP STRATIGRAPHIC UNIT THICKNESS LITHOLOGIC CHARACTER
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ALLUVIUM 5*-30'
Sand, medium- to brownish-gray, very fine- to very coarse-grained, subangular to subrounded
quartz, silty, clayey; commonly contains organic matter; chert and quartzite pebbles common
at base.
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LOW ELEVATION

TERRACE DEPOSITS
5'-35'

Sand, light-gray to dark reddish-brown, very fine- to very coarse-grained, subangular to
subrounded quartz, silty, clayey; lower portions contain layers and lenses of flattened
quartzite and quartz pebbles interspersed with rounded chert pebbles; iron staining common
on pebbles. Distributed adjacent to present stream courses, at and above flood plain elevation.

HIGH ELEVATION

TERRACE DEPOSITS
35'-56' +

Gravel, moderate reddish- to dark yellowish-brown, very well rounded chert and smooth,
flattened quartzite pebbles; iron staining common on outer surfaces; beds and lenses of sand,
silt, and clay occur frequently in upper portions. Irregular bedding, occasional cross-bedding;
ironstone cementation common. Includes Tennessee River terrace deposits in northern part
of study area. Mainly occur at elevations above 600 feet. Erosional contact at base.
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COFFEE FORMATION 150'

Sand, light- to medium-gray, very fine- to medium-grained, subangular quartz, glauconitic,
micaceous; frequently interbedded with silt, light- to medium-gray, clayey; thinly bedded with
occasional intervals of irregular- to massive-bedded sand; occasional lenses and stringers
of small chert gravel at base. Frequent thin ironstone beds; weathers to shades of reddish-
brown. Unconformity at base.
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TOMBIGBEE

SAND MEMBER
70'-100'

Sand, medium light- to olive-gray, very fine- to medium-grained, subangular to subrounded
quartz, well sorted, massive-bedded, glauconitic, micaceous, silty. clayey; weathers to various
shades of reddish-brown. Frequent occurrence of ferruginous cemented sand molds of
Callianassa sp. burrows.

LOWER EUTAW 70'-100' +

Sand, medium- to olive-gray, fine- to medium-grained, subangular to subrounded quartz,
glauconitic, micaceous, horizontal- and cross-bedded; commonly thinly interbedded and
interlaminated with clay, medium-gray, locally carbonaceous; isolated occurrences of petrified
wood in lower portions. Weathers to various shades of reddish-brown. Frequent occurrence
of ferruqinous cemented sand molds of Callianassa sp. burrows. Unconformity at base.

McSHAN FORMATION 20'-70'

Sand, pale yellowish-brown to very light-gray, very fine- to fine-grained, well sorted, subangular
quartz, glauconitic, micaceous, silty; thinly interbedded and interlaminated with silt, light-
gray to grayish orange-pink, micaceous, clayey. Horizontal- and ripple-laminated; frequent
zones of massive- to cross-bedded, fine- to coarse-grained sand; frequent chert pebble
lenses and stringers. Weathers to various shades of reddish-brown to yellowish-gray; local
occurrences of ferruqinous cemented sand molds of Callianassa sd. burrows: common
occurrence of petrified wood; occasional occurrence of carbonaceous clays, dark-gray,
micaceous, containing carbonized wood fragments. Unconformity at base.
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TUSCALOOSA
UNDIFFERENTIATED 0-350'*

Gravel, chert, white to dark-gray, very well rounded; frequent silt and clay, matrix; sand, light-
to moderate reddish-brown, very fine- to very coarse-grained, subrounded to angular quartz
and chert grains, poorly sorted, with frequent gravel lenses and stringers; clay, white- to
medium-gray with occasional occurrences of carbonaceous dark-gray clays; zones of multi
colored chert gravel; isolated occurrences of quartzite; frequent well-cemented chert pebble
conglomeratic zones. Laterally traceable silt and clay intervals occur most frequently in
uppermost and lowermost intervals. Unconformity at base.
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HARTSELLE FORMATION 25'-64'

Sandstone, light gray to light brownish-gray, fine- to medium-grained, well cemented quartz
arenite, thin- to massive-bedded; contains thin intervals of thinly bedded and laminated silt-
stone and shale, medium- to dark-gray; local ferruginous staining.

PRIDE MOUNTAIN
FORMATION

300'-349'

Shale, olive- to dark-gray, calcareous, sandy; limestone, light- to brownish-gray, thin-bedded
grainstones. wackestones, and mudstones, fossiliferous, occasionally oolitic, sandy, silty;
sandstone, very light- to brownish-gray, thin- to massive-bedded, fine- to medium-grained,
sparingly fossiliferous. Unconformity at base.
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TUSCUMBIA FORMATION 0-240'

Limestone, light- to dark bluish-gray, fossiliferous. bioclastic grainstone, wackestone, and
mudstone, thin- to thick-bedded, occasionally massive-bedded; some calcareous shale
interbeds. Lowermost strata contain beds of chert, very dark-gray to black; uppermost strata
contain grainstone, very light-gray, cross-bedded; local occurrences of nodular chert.
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UPPER FORT

PAYNE
80'-150'

Chert, very light- to dark-gray, thin-bedded; locally weathered to clay, silty, white to very
light-gray, and tripolitic silt, white to very light-gray; locally stained shades of brown.

LOWER FORT
PAYNE

70-115'

Limestone, medium- to dark bluish-gray, finely crystalline wackestone, and mudstone, thin-
to massive-bedded, occasional shaly texture when weathered; occasionally glauconitic.
Isolated occurrences of very thin interval of grayish-green shale (Maury Shale) at base.
Contains isolated lenses of chert.

KINDERHOOKIAN

SERIES
CHATTANOOGA

FORMATION
0-35'

Shale, brownish-gray to grayish-black, carbonaceous, silty, sandy, calcareous, very thinly
bedded and laminated; isolated occurrences of thin sandstone laminae; absent locally;
unconformity at base.
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BRADFORDIAN

SERIES

LINDEN

GROUP
ROSS FORMATION

105'

(upper 10
feet exposed)

Limestone, light- to medium bluish-gray, light brownish-gray when weathered; contains
intervals of grainstone, mudstone, and shale; sparsely glauconitic; thin- to massive-bedded.
Uppermost exposed portions consist of chert, light'brownish-gray, granular, fractured,
fossiliferous. and thin bedded.

Table 2 - Generalized column of exposed strata in Tishomingo County.
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1972b). These sandstone bodies parallel the regional
northwest-southeast trending facies strike, and are aligned
with the southwestern edge of the East Warrior Platform,
which extends through north-central Mississippi (Thomas,
1972a). Depositional environments of Chesterian strata in
the Black Warrior Basin of Mississippi and Alabama are dis
cussed in Broussard (1978), Cleaves and Broussard (1980),
and Cleaves (1983).

The sandstone units of the Pride Mountain Formation
are bounded laterallyby and interbeddedwith bioclasticlime
stone and calcareous shale. The shale sequence may be
lagoonal, althoughmuch of the PrideMountain sequence is
of marine shelf or back barrier marine origin as described
in northern Alabama by Thomas (1972b).

The Pride Mountain Formation ranges from about 300
to 350 feet thick where the entire thickness of the unit is

preserved beneath the Cretaceous cover in Tishomingo
County. The subsurface distribution of the Pride Mountain
Formation is illustrated on Plates 2, 3, and 4. The unit is
primarily composed of laterally discontinuous intervals of
partly calcareous, sparingly petroliferous sandstone and fos
siliferous limestone within a thick sequence of partly cal
careous marine shale. The thin intervals of sandstone and

limestone within the shale sequence are discontinuous, and
the thin members described in Morse (1928 and 1930) and
Welch (1958 and 1959) are primarily limited in areal extent
to Tishomingo County and Colbert County, Alabama. The
classification of Welch (1958) is utilized in this report, and
the interval is described in the subsurface and at the surface

of Tishomingo County as the Pride Mountain Formation (un
differentiated). The Pride Mountain and Hartselle formations
are continuous in the shallow subsurface of Tishomingo
County, except where truncated by the erosional surface at
the base of the Tuscaloosa fluvial sequence. The Pride Moun
tain and Hartselle lithologies grade southwestward into the
Floyd Shale sequence through a zone approximated by a line
extending northwestward from the Alabama state line and
eastern portions of Itawamba County (Welch, 1959), through
easternmost portions of Prentiss County, and northwestward
through Alcorn County. The contact of the Pride Mountain
Formation with the overlying Hartselle Formation is erosion
al locally, although the contact interval probably does not
represent a significant interval of geologic time. The Hart
selle Formation is primarily composed of thin- to thick-
bedded, fine- to medium-grained, well-cemented quartz sand
stone (quartz arenite). Ripple bedding and cross-bedding oc
cur occasionally, although the Hartselle sandstones are most
frequently horizontally bedded, and thicker individual bed
sets frequently appear massive (homogeneous or unbedded)
in outcrop. The unit locally contains poorly preserved fossil
impressions in lower portions. The Hartselle Formationrare
ly exceeds 30 feet in thickness where exposed in southern
and east-central Tishomingo County (Plate 1, sheet 2). The
sandstone unit attains a maximum observed thickness of 64

feet where encountered in continuous sample core holes,
bored in southwestern Tishomingo County by the U. S. Army
Corps of Engineers during geologic foundation studies con
cerning Bay Springs Dam.

The Hartselle Formation is the youngest Paleozoic rock
unit that occurs in the subsurface or at the surface of
Tishomingo County (Table 2). Overlying Mississippian and
Pennsylvanian age stratawere eroded away prior to and dur
ing deposition of Tuscaloosa fluvial sediments.

The Paleozoic sedimentary rocks exposed in Tishomin
go County are separated from overlying Coastal Plain sedi
ments by an unconformity of significant geologic duration,
produced through long periods of erosion during which thick
accumulations of in situ, residual clays developed on the
Paleozoic surface. This residual clay interval (Little Bear
Residuum of Mellen, 1937) is preserved locally beneath the
Cretaceous cover, and the remainder of the original volume
of clay is incorporated as matrix material in the overlying
Tuscaloosa fluvial sediments.

Before and during Late Cretaceous time, a structural
dome (Pascola Arch) occupied the northern Mississippi Em-
bayment. Rocks of Cambrian, Ordovician, Silurian, and
Devonian ages were exposed by removal of at least 8,000
feet of Paleozoic strata from the crest of this dome in Mis

souri and northwestern Tennessee prior to Tuscaloosa depo
sition (Stearns and Marcher, 1962). Mississippian chert
gravel in the Tuscaloosa fluvial sediments was derived lo
cally, while Devonian chert gravel was transported from the
Pascola Arch (Marcher and Stearns, 1962). These chert grav
els were transported into northeastern Mississippi and north
western Alabama by a system of southeast-flowing streams.
A second system of southwest-flowing streams contributed
quartz sand, quartzite pebbles, and chert (Russell, 1987).
Devonian and Mississippian age chert comprises the great
majority of gravel in the Tuscaloosa Group. Occurrences of
quartzite pebbles and quartz sand in Tuscaloosa fluvial sedi
ments are limited to southeastern Tishomingo County. Tus
caloosa fluvial sediments that occur in Tishomingo County
are continental in origin, and consist primarily of well-
rounded, cross-bedded chert gravel (small pebbles to cob
bles), sand, and clay. Clay beds are most abundant in the
uppermost and lowermost intervals of the Tuscaloosa. In
tervals of trough- to planarcross-bedded sand occur through
out the unit, and usually contain gravel in varying proportion.
Chert gravels frequently possess a silty clay matrix, proba
bly derived from residual clays developed on the Paleozoic
rocks prior to Tuscaloosa deposition. A contour map of the
highly eroded Paleozoic surface that developed prior to and
during Tuscaloosa deposition is shown on Plate 5. Large
thicknesses of Tuscaloosa fluvial sediments occupy a deep,
westward opening paleovalley in central Tishomingo County,
wherein the unit attains a maximum (isolated) thickness of
418 feet. Maximum county-wide thicknesses of the Tuscaloo
sa Group generally do not exceed 350 feet. Tuscaloosa flu
vial sediments are thin to absent locally in areas of the county
that are underlain by Paleozoic ridges. The Tuscaloosa is
overlapped northward in Tishomingo County by marine
sands and chert gravels of the Eutaw Formation. The distri
bution of the Tuscaloosa Group at the surface of Tishomin
go County is illustrated on Plate 1.

The unconformity at the base of the Tuscaloosa Group
has considerable local relief. Plate 2 illustrates the highly
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irregular, erosional nature of the contact of the Tuscaloosa
Group with successively younger Mississippian rockssouth
ward in the subsurface of Tishomingo County. The Fort
Payne Formation is the lowermost (oldest) unit thatis over
lain by Tuscaloosa strata withinTishomingo County, while
the Hartselle Formation is the uppermost (youngest)
Paleozoic unit. Only upperintervals of the Tuscaloosa Group
(Gordo Formation - equivalent strata) occur in Tishomingo
County.

The Tuscaloosa Group is disconformably overlain by the
McShan Formation. The McShan is the lowermost forma
tion in the Eutaw Group (Table 2), and represents the earli
est intervalof upper Cretaceous marine sedimentation in the
study area. The McShan Formation is composed primarily
of interlaminatedand thinly interbedded, fine-grained, glau
conitic, micaceous sand and silty clay. Bedding in the unit
is characteristically very thin to laminated, and bedding
planes areessentiallyhorizontal. Lenses of medium-grained,
cross-bedded, and massive-bedded glauconitic sand occur lo
cally. Occasionalthin beds and stringers of small chert peb
bles are primarily limited to lowermost intervals. Petrified
wood and occasional ferruginous molds of Callianassa sp.
burrows occur throughout the unit. The thickness of the
McShan varies between 20 and 70 feet.

The McShan Formation was deposited in a shallow sea
that transgressed across the northwestern edge of Tuscaloo
sa fluvial sediments in northeastern Mississippi, northwestern
Alabama, and western Tennessee. Fine-grained, glauconit
ic sands, silts, and clays of this formation are evidence of
a nearshore marine origin (Russell and Parks, 1975). The
McShan Formation overlies Paleozoic strata in southern

Tishomingo County where the Tuscaloosa pinches out over
Mississippian ridges preservedbelow Upper Cretaceous stra
ta and exposed locally at the surface. The surface exposure
of the McShan Formation is illustrated on Plate 1. Subsur

face distribution of the McShan is shown in cross section

on Plates 2, 3, and 4.

Sea level continued to rise worldwide in Late Cretaceous
time, and global highstands occurred during the Turonian
and Campanian ages, although sea level generally remained
high worldwide throughout theLate Cretaceous (Vail etal.,
1977). Transgressive cycles are reflected in the transition
from the continental fluvial deposits comprising upper in
tervals in the Tuscaloosa Groupto the shallowmarinelithol
ogies of theMcShan Formation. Upper Tuscaloosa strata and
overlying marine sands comprising the McShan Formation
are of latest Coniacian and early Santonian age in the
TishomingoCounty area (Russell et al., 1983). The world
wide relative rise in sea level reached a global highstand in
Campanian time (Vail et al., 1977). This global change is
reflected in the stratigraphic record preserved in Tishomin
go County, as increasingly deeper marine depositional en
vironments are indicated by the lithologies, sedimentary
structures, and fossil fauna preserved in the Eutaw For
mation.

The erosional surface separatingthe McShan and over

lying Eutaw formations is the result of a brief periodof emer
gence following a post-McShan marine regression.
Downwarping of the Pascola Arch, which extended into
northern Mississippi, and subsequent development of the
Mississippi Embayment syncline commenced in Late Cre
taceous time (Stearns and Marcher, 1962). This structural
movement probably affected the Late Cretaceous depositional
environments locally in northeastern Mississippi, although
major structural development of the syncline, in areas oc
cupied by the northern Mississippi Embayment, did not take
place until Eocene time (Stearns and Armstrong, 1955).

The Eutaw Formation overlies the McShan Formation

disconformably. The Eutaw Formation consists primarily of
two distinct lithologies, and is separatedinto a lower, cross-
bedded marine sand interval (Lower Eutaw) and an upper
interval of bioturbated, massive-bedded marine sand (Tom
bigbee Sand Member) as shown on Table 2. The fossilifer
ous marine sands and clays comprising the Eutaw Formation
are assigned to the early Campanian Age in Russell et al.
(1983). The Eutaw Formation is generally 200 feet thick in
Tishomingo County. Thicknesses of the Lower Eutaw in
terval vary locally between 70 and 100 feet, with an isolat
ed maximum thickness of about 125 feet encountered in the

subsurface of central Tishomingo County. The Lower Eu
taw interval consists primarily of cross-bedded, ripple bed
ded, and horizontal-bedded, medium-grained, sparingly
fossiliferous, glauconitic sand, interbedded and interlaminat
ed with gray silt and carbonaceous clay. A shallow water,
energetic marine environment is indicated by the various
types of bedding (trough and planar cross-bedding, ripple
bedding) as well as by occasionaloccurrences of ferruginous
molds of burrows (Ophiomorpha nodosa Lundgren) of the
decapodcrustacean Callianassa sp. described in Weimer and
Hoyt (1964) as geologic indicators of littoral and shallow
neritic environments. These burrow molds are limited

primarily to uppermost intervals of the Lower Eutaw, and
are much more abundant in the conformably overlying Tom
bigbee Sand Member.

The Tombigbee Sand Member varies between 70 and
100 feet of thickness in Tishomingo County, and is primari
ly composed of massive, bioturbated, fine-grained, glauco
nitic, fossiliferous, silty, clayey sand. The Tombigbee
interval is more fossiliferous than the underlying Lower Eu
taw and McShan intervals, although fossil preservation is
poor throughout the Upper Cretaceous sequence exposed in
Tishomingo County. Glauconite in the Eutaw Formation is
pelletal in form and is attributable to rod-like fecal pellets
of the decapod crustacean Callianassa sp. (Russell and Parks,
1975), which probably altered to glauconite in the marine
environment. The greater diversity of the Tombigbee faunal
assemblage indicates a more open and deeper (subtidal) ma
rine depositional environment than that of the underlying
Lower Eutaw interval. Bioturbation by decapod crustaceans
is much more pronounced in the Tombigbee interval than
in underlying Cretaceous strata, and may be the primary fac
tor responsible for the massive character of the Tombigbee
sands.
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The Eutaw Formation overlies Paleozoic strata where

the Tuscaloosa Group and McShan Formation are absent in
northern Tishomingo County. The distribution of the Low
er Eutaw and Tombigbee Sand intervals at the surface of
Tishomingo County is illustrated on Plate 1. The distribu
tion of these intervals in the subsurface of the county is shown
on cross sections presented on Plates 2, 3, and 4.

The Eutaw Formation is disconformably overlain by the
Coffee Formation. This formational boundary is also the
group boundary between the Eutaw and Selma groups (Ta
ble 2). Erosion of uppermost intervals of the Eutaw Forma
tion followed regression of Eutaw seas from western
Tennessee (Russell and Parks, 1975) and adjoining areas of
Mississippi and Alabama. This interval of erosion produced
the disconformity at the top of the Tombigbee Sand inter
val. Subsequent marine transgression deposited the marine
sands and clays of the Coffee Formation in protected lagoonal
and barrier beach environments, which spread northward into
western Tennessee (Russell and Parks, 1975). Clays and plant
detritus were deposited in portions of the lagoonal environ
ment less affected by current action, and shifting currents
deposited uniformly bedded layers of fine-grained sands,
transported by tidal action through low-lying marshes in
western Tennessee (Russell and Parks, 1975). Portions of
the Coffee Formation (lowermost 150 feet) preserved in
Tishomingo County indicate deposition in an energetic ma
rine environment as sands dominate over lagoonal clays
(muds) and abundant plant remains characteristic of the
Coffee Formation in other areas of the Coastal Plain are rare.

The Coffee Formation occurs at the surface of northwestern

and west-central Tishomingo County as a 150-foot maximum
thickness of thinly interbedded, fine- to medium-grained,
finely glauconitic, micaceous sand and silty clay. Zones of
cross-bedded and massive bioturbated sands occur locally
in exposures of the Coffee Formation observed in Tishomin
go County. Lithologies similar to those comprising Lower
Eutaw and Tombigbee intervals occur locally near the base
of the unit. The uppermost interval of the Coffee Forma
tion, as well as overlying strata comprising the Selma Group,
have been removed by erosion.

Uplift and erosion in late Paleogene and Neogene times
exposed Cretaceous gravels (Tuscaloosa) in the Tennessee
and Tombigbee river drainage systems. During the subse
quent development of these systems, a series of widespread
gravel-bearing terrace deposits was deposited on the Upper
Cretaceous, Coastal Plain sediments. Small portions of the
Tennessee River terrace gravel deposits are preserved in
Tishomingo County. These deposits occupy larger areas in
western Kentucky and western Tennessee (Russell, 1987).
The Tennessee River terrace deposits are preserved at ele
vations at and above 600 feet in northern Tishomingo County
and occupy hilltops adjacent to the Tennessee River as shown
on the geologic map (Plate 1). Most of the high level fluvial
terrace deposits that occur southward in Tishomingo County
are probably related to the ancestral Tennessee River sys
tem, although some deposits along the Tennessee-Tombigbee
drainage divide may be related to the ancestral Tombigbee
River system. High elevation fluvial deposits located south

ward from the immediate vicinity of the present course of
the Tennessee River, and the Tennessee River terrace
deposits, arecombined intothe unit described in this report
as High Elevation Terrace Deposits (Table 2). The distribu
tion of these deposits at the surface of Tishomingo County
is illustrated on Plate 1.

High Elevation Terrace Deposits consist primarily of
quartzite and chert gravels, cross-bedded sands, and occa
sional intervals of silt and clay in a generally fining upward
sequence. The maximum observed thickness of this unit oc
curs in northernmost Tishomingo County (Test Hole AP-6;
well no. 1 on Plate 2) as a 56 foot-thick interval of coarse
chert and quartzite gravel in a quartz sand matrix. High ele
vation fluvial deposits may be in part Pliocene in age;
however, a precise age determination is difficult due to a
lack of age-diagnostic fossils and the inability to correlate
these deposits with units of known age. Rather than ques
tionably extend the age of the fluvial terrace deposits to Plio
cene time (Pliocene? - Pleistocene), the unit is included
entirely within the Pleistocene Series.

Low Elevation Terrace Deposits are restricted to stream
valleys of present-day drainage systems of Tishomingo
County. These terraces primarily occupy portions of the val
ley walls adjacent to the present flood plains at elevations
above the present flood plain and below the older, high ele
vation fluvial terraces. Low elevation terraces are composed
of thin intervals (less than 35 feet thick) of cross-bedded
quartz sand, silt, and clay, with intervals of quartzite bear
ing chert gravels primarily concentrated in lower portions.
Basal terrace gravels occupy valley walls adjacent to streams
and slope toward the present flood plain, truncating under
lying beds. Sediments comprising low elevation terraces are
derived primarily from High Elevation Terrace Deposits,
Tuscaloosa gravels, and unconsolidated Upper Cretaceous
marine sands. These deposits formed subsequent to the older,
high elevation fluvial terraces. Low Elevation Terrace
Deposits generally range between 5 and 30 feet in thickness.

Alluvial deposits of Quaternary age comprise the low,
flat-lying areas (flood plain) that occupy the floor of stream
valleys, adjacent to present stream courses. These sediments
represent Recent and present stream development, deposit
ed as the stream migrated between valley walls. Alluvial
deposits that occur in Tishomingo County consist primarily
of a fining upward sequence of gravel, sands, and silty clays
that attains a maximum thickness of about 30 feet. Alluvial
deposits are thicker in the lower reaches of the streams and
become thinner and narrower in areal extent as the upstream
limits are approached.

Lithologic descriptive terms are not utilized in the titles
of geologic units described in the present report, unless fol
lowed by formation or member designations. For example,
the stratigraphic interval described as the Tuscumbia Lime
stone in Welch (1959), Bicker (1979), and Thomas (1979),
is referred to herein as the Tuscumbia Formation in order

to clarify the stratigraphic rank ofthe unit. Lithologicdescrip
tive terms such as limestone, chert, or sandstone are usually
applied to members of formations. This report, however,
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Figure 15 - Classifications utilized in previous literature concerning pre-Chattanooga stratigraphy in the Mississippi-Tennessee region.
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does not attempt to propose or describe any new classifica
tions for any of the geologic units described in Tishomingo
County, only to utilize the most widely accepted titles and
boundaries of the units as prescribed in the existing nomen
clature, for the particular study area.

Several test holes were drilled during the field work for
the present study in order to determine thickness and litho
logic character of geologic units in the subsurface of
Tishomingo County. Descriptions of test hole samples col
lected at 10-foot intervals are given in the Test Hole Records
section of this report. All strata observed at the surface of
Tishomingo County are discussed individually below.

PALEOZOIC ERATHEM

DEVONIAN SYSTEM

HELDERBERG SERIES

Linden Group

The term Linden was initially utilized in the literature
by Safford and Killebrew (1876) in reference to the Helder
bergian age, bluish-gray, fossiliferous, thinly bedded lime
stone sequence exposed at Linden, Perry County, Tennessee.
Safford and Killebrew (1876) defined this sequence as the
Linden Limestone, in which they included all strata of low
er Devonian (Helderbergian) age that underlie the Black
Shale (present Chattanooga Formation) and overlie Silurian
rocks (Clifton Limestone in that classification; present
Brownsport Group). Foerste (1903) divided the Linden Lime
stone of Safford and Killebrew (1876) into the Ross and
Pyburn limestones and assigned formational rank to the Ross
and Pyburn intervals of the Linden Group. The present report
recognizes the Linden Group as including the Ross Forma
tion and the Flat Gap Limestone (of formational rank)
described in Wilson (1949). The Ross Formation is the only
portion of the Linden Group represented at the surface of
Tishomingo County. The overlying Flat Gap Limestone (as
signed formational rank in Wilson, 1949) occurs in isolated
synclinal basins in the subsurface of Tishomingo County.

Ross Formation

The Ross Formation was originally described in the liter
ature by Foerste (1903) in reference to exposures on the Ross
farm, where lower Devonian (Helderbergian) limestone beds
formed steep bluffs along Horse Creek at Chalybeate Spring
in Hardin County, Tennessee. Foerste (1903) included the
Ross Limestone as the lowermost formation in the Linden

Group. The Ross Limestone was subsequently reduced in
rank by Dunbar (1919), who included the Ross Limestone
as the lowermost member of the Olive Hill Formation. Morse

(1930) included lower Devonian strata exposed in Missis
sippi (described as the Olive Hill Formation in Dunbar, 1919)
in the New Scotland Limestone and Island Hill Formation.

Morse (1930) used the term New Scotland Limestone of
Clarke and Schuchert (1899) for the oldest rocks that occur

at the surface of Tishomingo County, and named the over
lying Island Hill Formation for exposures at Island Hill (now)
in Pickwick Lake, located in the NW/4, Sec. 22, T.IS.,
R.10E. Morse (1930, p. 17) assigned the Island Hill For
mation to the Oriskanian Series. The name Ross as used in
this publication includes the New Scotland and Island Hill
of Morse and all strata above the Decatur Limestone and be
low the Flat Gap Limestone, as well as a member of the Ross
Formation of Wilson (1949) (Figure 15).

The Ross Formation of western Tennessee includes
several facies and thin stratigraphic zones (Wilson, 1949)
that are absent in Mississippi (Figure 15). The lowermost
limestone sequence, which comprises the Rockhouse Lime
stone Member in western Tennessee, is replaced southward
by the Rockhouse ShaleMember, which is exposed in Hardin
County, Tennessee (Wilson, 1949). These units are absent
in core and test holes penetrating this stratigraphic interval
in Tishomingo County. The stratigraphic interval compris
ing the Ross Limestone Member as described in Hardin
County, Tennessee, in Wilson (1949) is probably the only
portion of the Ross Formation represented at the surface of
Tishomingo County (Figure 15). Uppermost intervals of the
Ross Formation, described from Tennessee exposures as the
Bear Branch Facies, Bryzoan Zone, and the Decaturville
Zone of Wilson (1949), are missing in Tishomingo County.
Thin, isolated occurrences of the Flat Gap and Harriman for
mations, in southern Hardin County, Tennessee, are due to
preservation in small, local synclinal basins, where the unit
remained protected during subsequent periods of erosion
(Wilson, 1949). The Flat Gap Limestone was not observed
at the surface of Tishomingo County during field investiga
tions concerning the present report. Thin, isolated subsur-
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Figure 16 - The Ross Formation in outcrop, overlain by residu
al beds formed by weathering of the Chattanooga and Fort
Payne formations. The resistant chert bed at the top of the Ross
Formation is terraced by weathering of less resistant, overly
ing strata. Location: NE/4, NE/4, NW/4, Sec. 22, T.IS., R.10E.
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face occurrences are reported in two of the closely spaced
test holes drilled during geologic investigations regarding the
Yellow Creek Nuclear Plant Preliminary Safety Analysis
Report (Russell, 1975). The lateral discontinuity of the Flat
Gap Limestone is illustrated by its absence in descriptions
of the remainder of closely spaced core holes drilled in and
around the site area (Russell, 1975). The Flat Gap Lime
stone occurs at the surface of Hardin County, Tennessee,
as light- to pinkish-gray, massive, crystalline, stylolitic lime
stone (Jewell, 1931). The Flat Gap Limestone is described
from the subsurface of Tishomingo County in Mellen (1947).
The Ross Limestone Member is reported to be from 60 to
90 feet thick in exposures in Hardin County, Tennessee (Wil
son, 1949). At the type locality, the member consists primar
ily of dark-blue to dark-gray, thinly bedded, dense,
argillaceous, fossiliferous, cherty limestone, with occasional
thin beds of dark blue or black dense chert (Wilson, 1949).
These lithologies are replaced northward by the Birdsong
Shale Member, which is composed primarily of bluish- to
greenish-gray marine shale, with thin beds and lenses of
medium-gray, fine- to coarse-grained limestone (Wilson,
1949).

Floodwaters of Pickwick Lake now cover all but the up
permost 15 feet (at low water level) of the Devonian age fos

siliferous strata described by Morse (1930) as the New
Scotland Limestone and Island Hill Formation. This thin

stratigraphic interval represents the only portion of the Ross
Formation, described to the north in Tennessee (Wilson,
1949), which occurs at the surface of Mississippi. Surface
exposures of the Ross Formation are limited to northernmost
portions of Tishomingo County, in NE/4, NW/4, Sec. 22
at Island Hill, and to the north in SW/4 and NW/4, SE/4,
Sec. 15, T.IS., R.10E. Plate 1 (sheet 1) shows the areal dis
tribution of the Ross Formation at the surface of northern

most Tishomingo County. The Ross Formation is elevated
to the surface by a shallow anticlinal fold, which trends N-
NW to S-SE in northernmost Tishomingo County. The Ross
Formation dips southward into the subsurface of Tishomin
go County. The strike is essentially east-west, with minor
variations imposed by gentle folding in the essentially flat-
lying Paleozoic beds; the dip is to the south at about 1 degree
or less. The Ross Formation is 102.5 feet thick in the Ten

nessee Valley Authority, Yellow Creek Nuclear Plant Core
Hole 51-C-3, located in NE/4, NE/4, NW/4, Sec. 35, T. IS.,
R.10E., on the south valley wall of Slick Rock Branch,
shown on Plate 2 (sheet 1) as hole number 2. The Ross For
mation occurs in a core from this hole as light- to dark-gray,
fossiliferous mudstone, wackestone, and bioclastic grain
stone, with thin zones of light pinkish-gray, bioclastic grain-

Figure 17 - Fracture pattern in the Ross Formation. The most prominent fractures trend N. 55c
variations of up to 5°. Location: NE/4, NE/4, NW/4, Sec. 22, T.IS., R.10E.

W. and N. with minor
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Figure 18 - Outcrop appearance of the fractured and fossiliferous beds comprising the Ross Formation. Quarter for scale. Location:
NE/4, NE/4, NW/4, Sec. 22, T.IS., R.10E.

stone and coarsely crystalline calcarenite. The Ross
Formation is separated from underlying Silurian age lime
stones of the Decatur Formation by a thin (6 to 10 inches
thick) shale interval that probably represents the southern
most extension of the Rockhouse Shale Member of the Ross

Formation described in Hardin County, Tennessee, in Wil
son (1949). The Ross Formation is included in the Devoni
an Undifferentiated in cross sections shown on Plates 2,3,
and 4 due to lack of closely spaced, accurate test hole sam
ple data necessary for the accurate correlation of the Flat
Gap and Harriman formations.

The maximum thickness of the Devonian sequence
known from the subsurface of Tishomingo County occurs
in the Cities Service, Number 1 Allen Test Well, shown on
Plate 2 (sheet 2) as hole number 11. This 275-foot thick se
quence of fossiliferous limestones, cherts and cherty lime
stones separates the underlying Silurian limestones of the
Decatur Formation and the overlying carbonaceous shales
of the Chattanooga Formation. The general subsurface dis
tributions of the underlying Silurian and Ordovician systems
are shown on Plate 2 (sheet 2). The general distribution of
the Devonian System in the subsurface of Tishomingo County
is illustrated in cross sections shown on Plates 2,3, and 4.

The Ross Formation occurs at the surface of Tishomin

go County as a highly weathered, porous, sandy, dark
brownish-gray, very fossiliferous, thinly bedded chert. The
chert is highly leached and granular in appearance. The up
permost portion of the Ross Formation locally contains an

8 to 10 inch thick bed of very dense fossiliferous chert. The
best exposure of the Ross Formation is at Island Hill, a small
island in Yellow Creek, although all but the uppermost por-
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Figure 19 - Complete specimen of Paciphacops (Paciphacops)
birdsongensis (Delo, 1940) in slightly coiled position. Scale in
centimeters. Location: NE/4, NE/4, NW/4, Sec. 22, T.IS.,
R.10E.
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Figure 20 - Cephalons of Paciphacops (Paciphacops) birdsongensis (Delo, 1940) collected from the Ross Formation. Scale in cen
timeters. Location: NE/4, NE/4, NW/4, Sec. 22, T.IS., R.10E.

tion of the unit is covered by floodwaters of Pickwick Lake.
This island occupies the NE/4, NW/4 of Sec. 22, T.IS.,
R.10E. The Ross Formation is exposed along the shoreline
in western and southern portions of the large island (Figure
16) and, at low water stages of Pickwick Lake, the two very
small islands to the northwest in SE/4, NW/4, NW/4, and
NE/4, NW/4, SW/4, Sec. 15, T.IS. R.10E.

The Ross Formation is locally overlain by a thin inter
val of sandstone (1.5 to 2 feet thick) in the Chattanooga For
mation. The black, carbonaceous shaly intervals that
characterize the Chattanooga Formation elsewhere in
Tishomingo County are absent or weathered beyond recog
nition at the Island Hill locality.

The beds comprising the Ross Formation are fractured
due to a prominent joint system; the main fractures trend
N. 55° W. and N. 40° E., with local variations of up to
5° (Figure 17). Silicified fossils are well preserved in the
Ross Formation at the Island Hill exposure. Figure 18 illus
trates the general appearance of the fossiliferous, fractured,
porous cherts comprising the portions of the Ross Forma
tion exposed at the surface of Tishomingo County. Morse
(1930) described in detail the fauna of the Ross Formation.
Fragmental remains of trilobites occur frequently in the form
of molds in the porous cherts, although one complete speci
men of Paciphacops (Paciphacops) birdsongensis (Delo,
1940) was collected during the present study (Figure 19).
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Figure 21 - Cephalon of Huntonia (Huntonia) purdei purdei
(Dunbar, 1919) collected at the Island Hill locality. Scale in cen
timeters. Location: NE/4, NE/4, NW/4, Sec. 22, T.IS., R.10E.
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Figure 20 illustrates three cephalons (heads) of this same spe
cies. A cephalon and pygidium of Huntonia (Huntonia) pur
dei purdei (Dunbar, 1919) are illustrated respectively in
Figures 21 and 22. This species is also common in lower
portions of the exposure at Island Hill. These trilobite speci
mens are described in Dockery and Merrill (1984). The fossil
fauna at the Island Hill locality also includes numerous
brachiopods, bivalves, gastropods, bryzoans, crinoids, and
corals. Figure 23 illustrates a specimen of the brachiopod
Spirifercf., S. murchisoni, delicately preserved among frag-
mental faunal remains of various other brachipods described
in Morse (1930). Figure 24 illustrates a well-preserved speci
men of the tabulate coral Favosites helderbergiae and frag-
mental remains of Schuchertella becraftensis, as classified
in Morse (1930). Figure 25 shows a brachiopod fauna typi
cal of the Ross Formation at the Island Hill locality (NE/4,
NE/4, NW/4, Sec. 22, T.IS., R.10E.

The Ross Formation disconformably underlies the Chat
tanooga Formation at the surface of Tishomingo County and
at the surface of Hardin County, Tennessee. This discon-
formity is indicated in the subsurface by the sharp lithologic
boundary between the fossiliferous limestones, cherts, and
calcareous shales comprising the Ross Formation and the
overlying carbonaceous shales of the Chattanooga Forma
tion. This boundary can be accurately traced by subsurface
electrical logs; the Chattanooga Formation is characteristi
cally represented by a sharp decrease in resistivity, as com
pared to the underlying Devonian limestone and chert
sequences (Plate 2, sheet 2, Plate 4, test hole number 11,
and Plate 3, test hole number 13).

BRADFORDIAN-KINDERHOOKIAN SERIES

Chattanooga Formation

The original reference to the Chattanooga Formation in
the literature appears in Hayes (1891) as the Chattanooga
Black Shale (formation). The The Chattanooga Shale is
named for exposures located on the north end of Cameron
Hill in the town of Chattanooga, Tennessee, and previously
included in the Black Shale Group of Safford (1869). The
Safford (1869) and Hayes (1891) reports assigned the Black
Shale Group or Chattanooga Black Shale to the Devonian
System. Hayes (1891) included in the Chattanooga Shale all
strata between the Rockwood Formation of Silurian age and
the overlying Fort Payne chert of Carboniferous (Mississip
pian) age. Safford and Killebrew (1900) named the upper
most intervals of the Black Shale Group of Safford (1869)
the "Maury Green Shale," in reference to Mississippian-age
shales exposed at the surface in Maury County, Tennessee.
They placed the Chattanooga Formation in the Devonian Sys
tem and included the following units in ascending order: the
Hardin Sandstone, Swan Creek Phosphate, and the Black
Shale Member (Figure 26).

Dunbar (1919) described occurrences of the Chattanooga
sequence exposed in western Tennessee and northernmost
Tishomingo County, Mississippi, and divided the Chattanoo
ga Shale Formation into a lower Hardin Sandstone Member
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Figure 22 - Pygidium of Huntonia (Huntonia) purdei purdei
(Dunbar, 1919). Scale in centimeters. Location: NE/4, NE/4,
NW/4, Sec. 22, T.IS., R.10E.

and an upper Black Shale Member. He also placed the Chat
tanooga Shale in the Devonian System. Swartz (1924) de
termined that the Chattanooga Shale was in part Devonian
and in part Mississippian in age, based on intervals exposed
at the type locality. Morse (1928) correlated the Chattanoo
ga Shale with the Whetstone Branch Formation, which he
named for exposures near the mouth of the stream in NE/4,
Sec. 31, T.IS., R.llE, Tishomingo County. In north-
neighboring Hardin County, Tennessee, Jewell (1931) as
signed a Mississippian age to the Chattanooga Formation.
The difficulty encountered in age determination of the Chat
tanooga Formation is due primarily to the lack of an iden
tifiable fossil assemblage that can be widely correlated,
complicated by stratigraphic correlation of the overlying
Maury Shale in central and western Tennessee. Swartz (1924)
described an unconformity separating the Chattanooga Shale
from the overlying Maury Shale. Jewell (1931) included the
Maury Shale as the uppermost member of the Chattanooga
Formation, in conformable contact with underlying Chat
tanooga beds. Born and Burwell (1939) followed Jewell's
stratigraphic divisions and age designation of the Chattanooga
Formation in Clay County, located in north-central Tennes
see. Both studies described the Chattanooga Formation to



TISHOMINGO COUNTY GEOLOGY AND MINERAL RESOURCES 35

Figure 23 - Delicately preserved specimen of Spirifer cf. S. murchisoni (left of quarter) and the tabulate coral Favosites helderber
giae (far upper left). These specimens were initially described from this (Island Hill) locality in Morse (1930). Quarter for scale.
Location: NE/4, NE/4, NW/4, Sec. 22, T.IS., R.10E.
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Figure24 - The tabulate coral Favosites helderbergiae (centerof picture)and fragmental remains of the brachiopodSchuchertella
becraftensis. These specimens were initially described from this (Island Hill) locality in Morse (1930). Quarter for scale. Location:
NE/4, NE/4, NW/4, Sec. 22, T.IS., R.10E.
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Figure 25 - Brachiopods preserved in the Ross Formation. Quarter for scale. Location: NE/4, NE/4, NW/4, Sec. 22, T.IS., R.IOE.

include the basal Hardin Sandstone, Black Shale, and upper
Maury Shale, with a gradational contact between the Black
Shale and Maury Shale members.

Campbell (1946) correlated the Chattanooga Shale of
Tennessee with the New Albany Shale in Indiana and Ken
tucky. He concluded that stratigraphic relationships, litho
logic characteristics, and time divisions of the New Albany
Shale are duplicated in the Chattanooga, and that the terms
New Albany and Chattanooga could be used interchangea
bly. Further, Campbell determined that the Chattanooga
Shale of central Tennessee is in part Devonian and in part
Mississippian in age, and that the Chattanooga shale (of for
mational rank) is separated from the overlying Maury Shale
by a disconformity. Campbell described the New Albany
Shale in Indiana and Kentucky, the Black shales in Ohio,
and the Chattanooga Shale in Tennessee as part of a con
tinuous terrane of carbonaceous shale deposited in an interi
or sea extending from New York to Oklahoma, and from
Canada to Alabama, during Tully to Kinderhookian (late
Devonian to early Mississippian) time. Correlations of the
Chattanooga Shale (Formation) are based primarily on the
floral and faunal content of the units.

Hass (1956) proposed a new type locality for the Chat
tanooga Shale to replace the exposure on Cameron Hill in
Chattanooga, Tennessee. This proposed locality is a cut on
Tennessee state Highway 26, at the east approach to the
Caney Fork bridge, 7.1 miles east of the courthouse at the
town of Smithville, DeKalb County, Tennessee. Hass includ
ed the Chattanooga Shale of central Tennessee in the Devo

nian, and the overlying Maury Formation in the late
Devonian and early Mississippian systems. The Chattanoo
ga Shale according to Hass is comprised of a lower
Dowelltown Member and an upper Gassaway Member. Cobb
and Kulp (1960) reported a true age date (U238-Pb206) of 350
million years for the uppermost Chattanooga Shale interval
in central Tennessee.

The Chattanooga Formation is 20 to 35 feet thick in the
Chattanooga district (Campbell, 1946). Jewell (1931) report
ed a maximum thickness of 47 feet in Hardin County, Ten
nessee, although the upper 6 feet of that interval comprised
the Maury Member, which is not included in the Chattanooga
Formation of more recent classifications (Hass, 1956). The
Chattanooga shale is uniformly thin and locally absent, gener
ally ranging between 2 and 10 feet in thickness where ex
posed in western Tennessee, with a maximum thickness of
22 feet reported from Wayne County (Dunbar, 1919). The
Chattanooga Formation attains a maximum local thickness
of 34 feet in northeast-neighboring Lauderdale County, and
35 feet in Tishomingo County and in east-neighboring Col
bert County, Alabama (Harris, Moore, and West, 1963).
Milici et al. (1979) estimated that the Chattanooga might be
as much as 2,000 feet thick in the Greendale Syncline along
Clinch Mountain in Hawkins County, Tennessee. The area
including Monroe, Cumberland and Clinton counties, Ken
tucky, and Pickett, Overton, Clay, Jackson and Macon coun
ties, Tennessee, is known as the Upper Cumberland District,
and Chattanooga thicknesses vary between 15 and 25 feet
(Born and Burwell, 1939). The Chattanooga Formation at-
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tains a thickness of over 200 feet where it has filled pre-
Mississippian depressions in an area of Jackson County, Ten
nessee, 6 miles south of the town of Gainesboro (Wilson and
Born, 1936).

The outcrop belt of the Chattanooga Formation extends
from Allen, Monroe and Cumberland counties of southern
Kentucky, through Sumner, Macon and Clay counties of
northern Tennessee, encircles the Highland Rim Section,
continues southward through portions of Hardin, Wayne,
Lawrence, Giles and Lincoln counties of southernmost Ten
nessee, and extends southward through northern Alabama
to Birmingham (Campbell, 1946). Figure 7 shows the loca
tion of the counties in these areas, and the areas occupied
by the Highland Rim Section. Tishomingo County is locat
ed at the western edge of the outcrop belt of the Chattanoo
ga Formation. The distribution of the Chattanooga Formation
at the surface of northernmost Tishomingo County is shown
on Plate 1 (sheet 1).

Stockdale (1939) observed that the lower Mississippian
Chattanooga, Maury, and Fort Payne formations in Tennes
see are progressively younger southward, as a result of time-
transgressive deposition in a southward transgressing sea.
This concept was supported by Klepser (1937), who
described the Chattanooga and Maury in Tennessee and
Alabamaas transgressiveshoreward phases equivalent in part
to the New Providence and Fort Payne formations to the
north. Klepser (1937) concluded that the Chattanooga Shale
was a time transgressive unit ranging from Kinderhook to
Keokuk in age, from southern Kentucky southward into Ten
nesseeand Alabama, based on the stratigraphic relationships
with overlying units. Stockdale (1948) stated that conodonts
could be facies as well as time indicators and that the Chat
tanooga assemblage could be time transgressive.

The Chattanooga Formation is correlated over broad
areas, based on recognizable fauna and flora that occur in
the shales in the form of inarticulate brachiopods, arthro
pods, fish remains, conodonts, plant fragments, and spores,
although conodonts are the best fossils present for correla
tion and age determination. Hass (1956) determined that the
Chattanooga Shale is Devonian in age based on conodonts
present in exposures at and near the type locality in central
Tennessee. If the Chattanooga Formation is progressively
younger southward from northern Tennessee as proposed in
Klepser (1937) and Stockdale (1939), a Mississippian age
is possible for uppermost portions of the Chattanooga For
mation in northern Mississippi. Most reports describing the
Chattanooga Formation point out the fact that the age of the
unit is highly controversial. Dunbar (1919) described the fau
na of the Chattanooga Shale in western Tennessee and north
ern Mississippi as "very meager and of slight significance
in correlation," and assigned a Devonian age to the unit in
keeping with the accepted nomenclature of that time. Corre
lations and age determinations of the Chattanooga Forma
tion in the Tennessee-northern Mississippi area are based on
a sparse fossil assemblage. Morse (1930) described remains
of Tentaculites sp. in a sandstone phase in lower portions
of the Chattanooga Formation (Whetstone Branch Shale of
that report) at Island Hill in northernmost Tishomingo

County, which indicated a Devonian age. Worn fish plates
and occurrences of the inarticulate brachiopod genusLingu-
la are not considered in Morse (1930) as time diagnostic.
The unconformity described in Morse (1928, 1930)between
the Whetstone Branch(Chattanooga) Formationand the over
lying Carmack (lowerFort Payne) Formation of Mississip
pian age is the basis upon which Morse assigneda Devonian
age for portionsof the Chattanooga Shaleexposedat the sur
face of Tishomingo County. Hass (1956) correlated the
lowermost intervals of the Carmack Limestone of Morse
(1928, 1930) (present lower Fort Payne) with the Missis
sippian age Maury Shale of Safford and Killebrew (1900).
Hass separated the Maury Formation from the remainder of
the Chattanooga Shale and determined the Chattanooga to
be of Devonian age and the Maury Shale in central Tennes
see to be of Mississippian age. Conant and Swanson (1961)
followed this division and age assignment.

In the absence of time-diagnostic fossil assemblages,
usage of the term Chattanooga Formation in the present
reportis in keeping withpresentnomenclature regarding the
age of the unit in the northeasternMississippi, southwestern
Tennessee area. The Chattanooga Shale is mapped and
described at the surface of northwestern Alabama and north
eastern Mississippi as in part of Devonian and in part Mis
sissippian age (Russell, 1975). Geologic studies of the
Pickwick (Russell et al., 1972) and Counce (Russell, 1968)
quadrangles in Tennessee also included the Chattanooga
Shale in the uppermost Devonian-lowermost Mississippian
time interval. The Pickwick and Counce quadrangles of
southernmost Tennesseeadjoin the YellowCreek and Doskie
quadrangles (respectively) of northernmost Tishomingo
County. TheStratigraphic Column of Mississippi (Dockery,
1981) includes lower portions of the Chattanooga Shale in
the Devonian System (Bradfordian-Conewango Series) and
uppermost portions in the Mississippian System (Kinderhook
ian Series).

The distinctive lithologies and constant thickness of the
Chattanooga Formation make the unit a useful datum for
stratigraphic and structural studies in the Tennessee-
Mississippi-Alabama area. The unit is variable in age and
overlies sedimentary rocks of Ordovician to Devonian age
in Tennessee, Kentucky, northwestern Georgia, and north
ern Alabama. The Chattanooga Formation overlies the Ross
Formation (Helderberg Series) disconformably where ex
posed at the surface of Tishomingo County. Subsurface oc
currences of very thin (up to 3 feet) intervals and thin shale
partings comprising the Maury Formation are included in
the overlying Fort Payne Formation as shown in the cross
sections on plates 2, 3 and 4 due to the very thin and lateral
ly discontinuous nature of the Maury interval in the subsur
face of Tishomingo County. Very thin (up to 2.5 feet)
intervals of the Maury Formation are reported from several
core holes drilled during the course of geologic studies for
the Yellow Creek Nuclear Plant. These intervals were in
cluded with the overlying Fort Payne Formation (Russell,
1975).

The Chattanooga Formation is poorly developed in the
subsurface of northern Tishomingo County, as indicated by
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continuous core samples from the T.V.A. core hole 51-C-3,
wherein a 5-foot interval of dark gray, carbonaceous, sandy
shale separates the underlying Ross limestones and the over
lying Fort Payne limestones and cherts. The Chattanooga
Formation continues southward in the subsurface of

Tishomingo County as a 20 to 35 foot thick interval of dark
gray to black carbonaceous shale, with occasional thin beds
and laminae of sand and sandstone, which contain small
amounts of glauconite and mica. The shaly portions of the
unit are also micaceous in subsurface samples. Subsurface
control on the Chattanooga Formation is sparse. The top of
the unit dips southward in the subsurface of Tishomingo
County and occurs at 355 feet below sea level in the Cities
Service number 1 Allen petroleum test well (well number
11, Plates 2 and 4) in southernmost Tishomingo County. The
Paleozoic sedimentary rocks that occur at the surface of
Tishomingo County are gently folded, such that strike and
dip vary locally. The regional strike of the Chattanooga For
mation trends approximately N. 70° W., and regional dip
is generally less than 1/2° (48 feet per mile) to the south
west, locally approaching 100 feet per mile (Plate 2).

The Chattanooga Formation continues downdip (south
ward) in the subsurface of Mississippi and Alabama, with
an average thickness of about 20 feet and a maximum thick
ness of 36 feet (Welch, 1959). The unit is locally absent in
the subsurface of eastern Calhoun, northwestern Chickasaw,
northwestern Monroe, and southern Itawamba counties in
Mississippi, and attains a maximum thickness of 36 feet in
the subsurface of southern Franklin County, Alabama, and
in outcrop near Blount Springs, Blount County, Alabama,
along the line of section described in Welch (1959). Mellen
(1947) described occurrences of the Chattanooga Shale in
the subsurface of north-central Tishomingo County, Missis
sippi, and the continuation of the unit eastward in the sub
surface of Lauderdale, Colbert and Limestone counties,
Alabama.

The Chattanooga Formation has a very limited exposure
at the surface of northernmost Tishomingo County, and many
of the exposures described in Dunbar (1919) and Morse
(1928, 1930) are presently concealed by floodwaters of Pick
wick Lake. A sandstone phase of the Chattanooga Forma
tion occurs at the surface of northernmost Tishomingo
County, as originally described along portions of Yellow
Creek (presently concealed) in central portions of Sec. 27,
T.IS., R.10E., in Dunbar (1919). Morse (1928) described
a similar, thin (up to 2.5 feet) interval of sandstone exposed
at the Island Hill locality in NW/4, Sec. 22, T. IS., R.10E.
Lowermost portions of the sandstone interval contain chert
and quartzite pebbles and water-worn fish plates (Morse,
1928). Dunbar (1919) provisionally correlated this interval
with the Hardin Sandstone Member of the Chattanooga For
mation described to the north in Tennessee by Safford and
Killebrew (1900). Morse (1928) named the Whetstone
Branch Formation for the more typical carbonaceous, shaly
phase of the Chattanooga exposed near the mouth of Whet
stone Branch (Section 157 of Morse, 1930).

The Chattanooga Formation occurs at the surface of
northernmost Tishomingo County along the shoreline of

Pickwick Lake as isolated intervals of exposure indicated as
MDc on Plate 1 (sheet 1). The unit is composed mainly of
sandy, silty, fissile, carbonaceous shale, thinly interbedded
and interlaminated with sandstone and siltstone. It is very
thin and locally absent. Figure 27 illustrates the outcrop ap
pearance of the Chattanooga Formation. The disconforma-
ble nature of the contact of the Chattanooga shale with the
overlying Fort Payne Formation is subdued in outcrop due
to the contact's low relief, although the sharp lithologic
boundaries are evident in outcrop. Zones of contorted bed
ding occur in the Chattanooga Formation as a result of glid
ing of overlying beds along planes of weakness offered by
the less competent shale (Figure 28). The gentle folding in
otherwise horizontally bedded, sandy, carbonaceous shales
is apparent in outcrop along the shoreline of the Whetstone
Branch embayment and northward along the western shore
of the Tennessee River, in NE/4, Sec. 31, SE/4 and NW/4,
Sec. 30, T.IS., R.llE. (Figures 29 and 30). Small exposures
of the Chattanooga Formation also occur along the shore
line of the Yellow Creek embayment of Pickwick Lake, in
NW/4 and SE/4, Sec. 22, and NE/4, Sec. 27, T.IS., R.llE.
(Plate 1, sheet 1). The Chattanooga Formation is disconform
ably overlain by the Fort Payne Formation.

Figure 27 - Carbonaceous shale and thin sandstone interbeds
of the Chattanooga Formation, overlain by cherty lime mud
stone and calcareous shale of the Fort Payne Formation. Pick
ax at the contact is 26 inches in length. Location: Western shore
of the Tennessee River, in SW/4, SE/4, SE/4, Sec. 30, T.IS.,
R.llE.
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Figure 28 - Contorted bedding in the carbonaceous shales of the Chattanooga Formation and overlying lime mudstones of the lower
Fort Payne Formation occurs as a result of lateral movement along planes of weakness imposed by the less competent shales of
the Chattanooga Formation. Location: North shore of the Whetstone Branch embayment on Pickwick Lake. Location: NW/4, SW/4,
NE/4, Sec. 31, T.IS., R.llE.

Figure 29 - Gentle folding in otherwise horizontally bedded car
bonaceous sandy shales of the Chattanooga Formation exposed
on the north shore of the Whetstone Branch embayment of Pick
wick Lake. Location: NW/4, SW/4, NE/4, Sec. 31, T.IS.,
R.llE.
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Limestone, light- to medium-gray, mud
stone, thinly bedded, cherty, thinly inter
bedded and interlaminated with shale,
medium-gray, sandy, calcareous; lower
most 15 feet exposed in bluffs along
shoreline, uppermost intervals concealed
beneath soil and vegetation, disconformity
at base.

Shale, dark-gray to black, thinly bedded
and laminated, carbonaceous, with occa
sional laminae and lenses of sandstone,
medium-gray, fine-grained, and calcareous
shale; 9 feet, lower intervals concealed
beneath Pickwick Lake.

Figure 30 - Measured section describing the stratigraphic sequence exposed along portions of the western shore of the Tennessee
River embayment of Pickwick Lake. Location: SW/4, SE/4, SE/4, Sec. 30, T.IS., R.llE.

MISSISSIPPIAN SYSTEM

OSAGEAN - MERAMECIAN SERIES

Iowa Group

The term Iowa is utilized in this report as a group name
for all units included in the Osagean and Meramecian series
that occur in Tishomingo County. The stratigraphic interval
comprising the Iowa Group includes all strataabove the Chat
tanooga Formation (Kinderhookian Series) and below the
Pride Mountain Formation (Chesterian Series). This is in
keeping with the nomenclature and stratigraphic classifica
tion presently recognized by the Mississippi Bureau of Ge
ology (Dockery, 1981). The term Iowa was initially utilized
in Illinois as a series designation to include the Kinderhook,
Osage and Meramec groups in a regional study of Illinois
stratigraphy by Weller (1920). The term Iowa was dropped
and the Kinderhook, Osage and Meramec groups raised to
the rank of series in Weller et al. (1948), although no new
group name was proposed for the Osage-Meramec time-
stratigraphic interval. The Iowa Group is represented in the
subsurface and at the surface of Tishomingo County by the

Fort Payne and Tuscumbia formations. The Iowa Group is
bounded above and below by erosional surfaces (unconfor
mities).

Fort Payne Formation

The original reference to the Fort Payne Chert is in
Smith (1890), who described it as a sequence of limestone
and chert at Fort Payne, Dekalb County, Alabama. That
report included the chert and limestone sequence above the
Devonian black shale (Chattanooga) and below the Bangor
Limestone in the Fort Payne Chert. This interval is includ
ed in early literature in Mississippi as the Carboniferous For
mation (Hilgard, 1860). Smith (1894) later divided the Fort
Payne Chert into a lower interval, defined as the Lauder
dale Chert, and an upper interval, defined as the Tuscumbia
Limestone, and abandoned the use of the name Fort Payne
Chert. Butts (1910) identified the Lauderdale Chert interval
of Smith as the Fort Payne Chert and included in this unit
all strata above the Chattanooga Shale and below the Tus
cumbia Limestone. The interval that is included in the Fort

Payne Chert as described in Alabama by Butts (1910 and
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1926) is described in Tishomingo County as the Carmack
Limestone and Iuka Terrane by Morse (1928) and Bicker
(1979). Russell et al. (1972) recognized the Fort Payne at
the surface of northeasternmost Tishomingo County and
southernmost Tennessee and described it as having a lower
siltstone and shale facies and an upper cherty facies. Very
thin (up to 2 1/2 feet thick) intervals of olive gray, partially
calcareous shale containing phosphatic nodules separate the
Chattanooga and Fort Payne formations locally in the sub
surface of Tishomingo County. Welch (1959) recognized this
interval in the subsurface of northwestern Alabama and north

eastern Mississippi as the Maury Formation and described
it as a thin (1 to 3 feet thick) interval of greenish-gray, par
tially calcareous shale that commonly contains phosphatic
nodules.

The Maury Shale (Maury Formation) occurs as a thin
to locally absent interval of marine shale in boreholes drilled
by the T. V.A. during the geologic study regarding the Yel
low Creek Nuclear Plant (Russell, 1975). That study included
the Maury Shale as the basal portion of the Fort Payne For
mation. The Maury Formation is present in the subsurface
of northwestern Alabama and continues westward into the

subsurface of eastern Itawamba County, Mississippi (Welch,
1959). The Maury Formation is missing from test wells
described west of south-central Itawamba County. Welch in
cluded the Maury in the lowermost portions of the Fort Payne
and assigned it a Mississippian age. According to Hass
(1956), the Maury Formation in central Tennessee ranges
from uppermost Devonian to lowermost Mississippian in age.
Figures 26 and 31 illustrate some of the classifications uti
lized in previous studies that described units occupying the
upper Devonian-lower Mississippian time stratigraphic in
terval in Mississippi, Alabama, and Tennessee.

The Maury Formation is poorly developed in Tishomin
go County, and is included with the Fort Payne Formation
in the present report. The thin (less than 3 feet thick) shale
interval is not continuous in the subsurface of Tishomingo
County, and the entire sequence comprising the Chattanoo
ga and Maury formations is absent locally in the subsurface.

The Fort Payne Formation occurs at the surface of north
western Georgia, northern and eastern Alabama, central Ten
nessee, and northeastern Mississippi. The area of exposure
of the Fort Payne Formation in Mississippi is contained en
tirely within the northern half of Tishomingo County. Plate
1 (sheet 1) illustrates the distribution of the Fort Payne For
mation at the surface of Tishomingo County. The chert and
limestone sequence comprising the Fort Payne Formation
of northeastern Mississippi continues northward into Ten
nessee, where the unit grades northward and eastward into
shales, siltstones, sandstones, and limestones of the Grainger
and Borden formations (Milici et al., 1979).

The Fort Payne Formation contains several lithologies
in the Tennessee - northeastern Mississippi - northwestern
Alabama region. Morse (1928 and 1930) described the low
er limestone interval as the Carmack Limestone (Figure 31).
Jewell (1931) correlated the Carmack Limestone described
in Tishomingo County in Morse (1928) with the Ridgetop

Shale in north-neighboring Hardin County, Tennessee
(Figure 26). The present report utilizes the classification of
the Fort Payne Formation (or Chert) described in Alabama
by Butts (1910 and 1926), Welch (1959), and Thomas (1972b
and 1979), in Tennessee by Conant and Swanson (1961),
Milici et al. (1979), Russell (1968), and Russell et al. (1972),
and in Mississippi by Russell (1975) in preference to the
terms Carmack Limestone and Iuka Terrane (Formation) of
Morse (1928 and 1930) and Bicker (1979). The latter clas
sifications have not been as widely utilized in the literature.

The Fort Payne Formation ranges from 70 to 130 feet
in thickness in southeastern portions of the Highland Rim
Physiographic Section (Figure 7) and thickens northeastward
in Tennessee to more than 250 feet in northern Tennessee
(Milici et al., 1979). The thickness of the Fort Payne For
mation ranges from 200 to 300 feet in southwestern portions
of the Highland Rim Section (Milici et al., 1979).

The sequenceof limestone and chert comprising the Fort
Payne Formation of northwestern Alabama attains a maxi
mum thickness of 226 feet in Lauderdale County (Harris,
Peace, and Harris, 1963) and 207 feet in Colbert County
(Harris, Moore, and West, 1963). Lauderdale and Colbert
countiesin AlabamaborderTishomingo County to the north
east and east, respectively. The Fort Payne Formation
pinchesout southwardin Alabama alongthe Coosadeformed
belt (Welch, 1959).

The Fort Payne Formation is divided into a lower lime
stone facies and an upper chert facies in northeasternmost
Tishomingo County and southernmost Tennessee in Russell
et al. (1972), and divided into lower and upper portions at
the surface of northeastern Tishomingo County, Mississip
pi, northwestern Lauderdale County, Alabama, and southern
most Hardin County, Tennessee, by Russell (1975). The
present report utilizes the classification of Russell (1975),
wherein the Fort Payne Formation is divided into a lower
portion and an upper portion (Plate 1, sheet 1). These inter
vals are discussed in the text as lower Fort Payne and upper
Fort Payne, respectively (Figure 31).

The Fort Payne Formation is continuous in the subsur
face of Tishomingo County as illustrated on Plates 2, 3 and
4. The thickness of the sequence of thinly bedded chert and
thin- to massive-bedded limestone comprising the unit in the
subsurface ofTishomingo County generally ranges from 125
to 200 feet. Intervals included in the Fort Payne Formation
may represent a chert facies of the Tuscumbia Formation
locally, as the Tuscumbia limestone grades laterally into
chert, and loses its identity as a limestone unit west of well
8 (Plate3) in the subsurface of western Tishomingo County.
Occurrences of this lateral gradation from limestone to chert
phases of the Tuscumbia Formation locally at the surface
of Tishomingo County complicates the separation of the
units, thus the upper Fort Payne chert and Tuscumbia inter
vals locally comprise the Iuka Terrane of Morse (1928) and
Iuka Formation of Bicker (1979). Projection of die contact
of the Fort Payne Formationwith the underlying Chattanooga
Formation between wells 3 and 5 (Plate 2, sheet 1) and ex
posures of the upper Fort Payne chert phase in the valley
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of Martin Branch results in a projected maximum subsur
face countywide thickness of235 feet for the Fort Payne For
mation. The maximum observed thickness of the Fort Payne
Formation occurs in wells 3 and 5 (Plate 2, sheet 1) where
in the unit is 190 and 210 feet thick, respectively. The low
er Fort Payne limestone phase occurs in the subsurface of
Tishomingo County as a sequence of medium-gray, thin- to
massive-bedded, finely crystalline limestones, lime mud
stones, chert, cherty limestones, and occasional thin inter
vals of bioclastic grainstones and crystalline limestone,
containing glauconite in lowermost intervals. Core samples
from a test well located in northernmost Tishomingo County
(T.V.A. core hole 51-C-3; well number 2 on sheet 1 of Plate
2) reveal a 110 foot thick lower Fort Payne interval, com
posed of medium gray, massive-bedded, finely crystalline
limestone and micrite, with occasional zones of sparite-filled
voids up to 1 inch in diameter. Thin (less than one foot),
irregular intervals of sparingly glauconitic bioclastic lime
grainstone and crystalline limestone occur in the lowermost
30 feet. The underlying Chattanooga Formation is poorly
developed in this well, and occurs as a 5 foot interval ofdark-
gray to black, calcareous, carbonaceous, glauconitic, sandy
shale. The lower Fort Payne is only about 70 feet thick to
the south, in well number 5 (Plate 1, sheet 1), and is over
lain by approximately 140 feet of light- to medium-gray chert
comprising the upper Fort Payne Formation and lowermost
intervals of the conformably overlying Tuscumbia Forma
tion. The Fort Payne Formation is not differentiated into up
per and lower portions in the subsurface cross sections or
on the surface maps of the present report. The limestone and
chert sequence comprising the Fort Payne Formation con
tinues southward in the subsurface of Tishomingo County
(Plate 1, sheet 2), into Itawamba County. Welch (1959)
described the Fort Payne Formation along a line of section
extending through portions of Calhoun, Chickasaw, Mon
roe, Lee, and Itawamba counties in Mississippi, and east
ward across northwestern Alabama. The Fort Payne occurs
along this line of section as a 100 to 150 foot-thick sequence
of light gray, partly siliceous, fine- to coarse-crystalline lime
stone, dark-gray, argillaceous, siliceous, finely crystalline
limestone, and dense chert. The lowermost 5 to 40 feet of
the Fort Payne Formation penetrated in wells described in
Mississippi along the Welch (1959) line of section consist
of grayish-red and light olive-gray, crinoidal limestone in
formally referred to in the oil industry as the St. Joe Lime
stone. The brighdy colored St. Joe Limestone described from
the Black Warrior Basin of Alabama and Mississippi is prob
ably a color phase of basal intervals of the Fort Payne Chert
(Welch, 1959). The Fort Payne Formation of Tishomingo
County is only sparsely fossiliferous locally, whereas the Fort
Payne described to the south in the subsurface of northeastern
Mississippi and northwestern Alabama (Welch, 1959) be
comes more fossiliferous, especially in lowermost portions
(St. Joe Limestone). This interval is represented to the north
in the subsurface of Tishomingo County as thin, irregular
beds of medium-gray to grayish-red, bioclastic grainstone.

The Fort Payne Formation is conformably overlain by
the Tuscumbia Formation. The Fort Payne-Tuscumbia con

tact interval is often difficult to discern in the subsurface,
and is located only approximately on Plates 2, 3 and 4. The
Tuscumbia Formation is generally less siliceous, contains
less chert, and cherty intervals in basal Tuscumbia beds are
lighter in color than those in the underlying Fort Payne For
mation. Tuscumbia limestones and cherts are predominant
ly coarser in texture, containing an abundance of crinoidal
grainstone, silicified grainstone, and coarse-crystalline lime
stone. The uppermost Fort Payne intervals are recognized
at the surface of Alabama by the stratigraphically highest
dark-colored, fine-grained limestone and uppermost occur
rences of bedded chert (Thomas, 1972b). Many petroleum
geologists do not attempt to differentiate the Fort Payne and
Tuscumbia formations, and include both units as the Iowa
Series (Welch, 1959). The stratigraphic sequence compris
ing the Tuscumbia and the upper chert phase of the Fort
Payne Formation was initially described at the surface of
Tishomingo County as the Iuka Terrane, in Morse (1928 and
1930).

The strike of the Fort Payne Formation trends about N.
70° W. and the dip is less than 1° to the south-southwest.

The lower Fort Payne limestone interval was initially
described at the surface in Tishomingo County and named
the Carmack Limestone by Morse (1928) (Figure 31) for the
exposure at the waterfalls of the small stream in Cooper Hol
low, which enters the Tennessee River in the SW/4, NW/4,
NW/4, Sec. 30, T.IS., R.llE. Lower portions of the ex
posure have been inundated by floodwaters of Pickwick Lake
since the Morse (1928 and 1930) reports. Presently over 50
feet of thinly bedded limestone is exposed at and above the
waterfall in Cooper Hollow (Figure 32). The contact with
the underlying Chattanooga Formation is now under water
at this locality, but the contact is exposed immediately south
of Cooper Hollow, along the western shore of Pickwick
Lake, as shown in Figure 30 and on Plate 1 (sheet 1).

The Fort Payne Formation is exposed along the valley
walls and beds of streams entering Pickwick Lake, and in
the bluffs along the shores of Pickwick Lake in northeastern
Tishomingo County (Plate 1, sheet 1). The thinly bedded,
often shaly limestones of the lower portions of the Fort Payne
Formation are well exposed in the vicinity of Cooks Land
ing at and near the mouth of Indian Creek and northward
along the shoreline of the Tennessee River and northern por
tions of Yellow Creek Valley (Figure 32). Lower Fort Payne
limestone and cherty limestone strata occur at the surface
ofTishomingo County as a thinly bedded, partly argillaceous
and silty, cherty mudstone, with frequent, thin intervals of
calcareous shale. The limestone intervals are usually medi
um gray when fresh, and weather to various lighter shades
of gray and brown. Shaly intervals are usually medium- to
dark gray, and often occur as partings or thin intervals
separating limestone beds. The limestone beds are between
4 inches and 2 feet in thickness (Figure 33). Limestones in
the lower Fort Payne are generally thinly bedded in outcrop,
although massive bedding is common in subsurface cores ex
amined during the present study.

Weathering of the limestones enhances the appearance
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Figure 32 - Lower Fort Payne interval exposed in the waterfall of the small stream in Cooper Hollow that enters Pickwick Lake
in Sec. 30, T.IS., R.llE., the type locality of the Carmack Limestone of Morse (1928). Floodwaters of Pickwick Lake cover the
lower half of the 60-foot waterfall described in Morse (1930). Location: SW/4, NW/4, NW/4, Sec. 30, T.IS., R.llE.
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Figure 33 - Thinly interbedded, cherty lime-mudstone and cal
careous shale, characteristic of the lower Fort Payne Forma
tion in outcrop. Pickax is 26 inches in length. Location: NE/4,
NW/4, SE/4, Sec. 24, T.IS., R.IOE.

of the joint system present in the Paleozoic rocks exposed
in Tishomingo County. Local slumping frequently occurs as
a result of weathering and subsequent separation of the rocks
along vertical planes of weakness imposed by the joint sys
tem. Figure 34 illustrates the outcrop appearance of the joint
system in thinly bedded lower Fort Payne limestones and
shales in the bluffs of Pickwick Lake. The two dominant

directions of vertical fractures that comprise the joint sys
tem apparent in outcrops in that area (SW/4, Sec. 15, T.2S.,
R.llE.) trend N. 52° W. and N. 40° E.

Upper intervals of the Fort Payne Formation are com
posed primarily of very light-gray, thinly bedded chert in
weathered exposures. Uppermost Fort Payne intervals con
tain dark gray to black chert beds when fresh. Near surface
occurrences of the upper Fort Payne are composed of high
ly weathered, horizontally bedded chert that generally grades
upward into zones wherein the chert has altered, in varying
degrees, to clay. The clays, produced as a weathering product
of the chert, are described in Mellen (1937) as the Little Bear
Residuum. The residual clays occur in uppermost intervals
of Paleozoic rocks as a result of weathering prior to deposi
tion of Tuscaloosa fluvial gravels, sands, and clays. Much
of the clay was eroded by Tuscaloosa fluvial systems and
incorporated into lowermost intervals of the Tuscaloosa
Group as matrix material for the coarse gravel (channel lag)
deposits. A discussion of these residual clays appears in the
Clay Section of this report. Intervals of residual clay observed
during the present study contain varying amounts of frag
mental unaltered chert. Many exposures of the residual clays
described in Mellen (1937) have deteriorated to only small,
thin (less than 5 feet) exposures of the very light gray to
white, kaolinitic, massive in situ clay; these grade downward
into zones containing variable amounts of unaltered chert.

Figure 34 - Vertical fractures in lower Fort Payne limestone stra
ta trend N. 52° W. and N. 40° E. in this vicinity. Weathering
along vertical planes of weakness imposed by the joint system
results in slumping of limestone blocks, leaving small vertical
cliffs and bluffs along the Tennessee River. Location: SW/4,
SW/4, SW/4, Sec. 15, T.2S., R.llE.

The residual clays are best developed beneath Tuscaloosa
paleochannels, where thick (often in excess of 100 feet) in
tervals of white clay overlie the Fort Payne Formation. These
clays contain variable amounts of unaltered angular chert
fragments. Overlying Tuscaloosa fluvial deposits contain this
clay as matrix material associated with well-rounded chert
pebbles and cobbles.

A large percentage of the chert pebbles contained in the
Tuscaloosa fluvial gravels are derived from the Fort Payne
Formation. The contact between the Fort Payne and overly
ing Tuscaloosa formations is often masked in well cutting
samples and electrical logs because the units are, locally,
mineralogically equivalent across the contact interval. The
boundary must often be located by the last downward oc
currence of smooth, water-worn surfaces on the chert frag
ments, and the first occurrence of angular chert fragments
within the clay-gravel sequence. Large Tuscaloosa fluvial
paleovalleys (Plate 5) containing thick accumulations of flu
vial sediments overlie deeply leached bedrock. The areal ex
tent, local thicknesses, mineralogy and available tonnage of
the residual clays developed on the Paleozoic rocks are
described in detail in Mellen (1937). The residual clays are
included with the parent geologic unit in the present report.
The residual clays can be observed locally wherever the
Paleozoic rocks are exposed at the surface of Tishomingo
County (Plate 1). In surface exposures, the residual clays
seem to be best developed on limestone and chert strata com
prising the Fort Payne, Tuscumbia and Pride Mountain for
mations. In the subsurface, the Paleozoic regolith is best
developed in uppermost Fort Payne and lowermost Tuscum
bia cherts, wherein the clay intervals comprising the upper-
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most Paleozoic surface (Plate 5) are generally between 60
and 100 feet in thickness, and are frequently overlain by simi
lar thicknesses of residual clay strata reworked as alluvial
fill or matrix material for Tuscaloosa stream gravels.

Upper portions of the Fort Payne Formation have
weathered to a pulverulent, siliceous phase generally referred
to in the mining industry and in geologic reports as tripoli
or silicastone. These deposits occur locally in a belt extend
ing from northeasternWayne County, Tennessee, southward
into northwestern Alabama and northeastern Mississippi
(Spain et al., 1938). The silicastone (tripoli) deposits of
Tishomingo Countyare not includedin the Little Bear Resid
uum clay unit of Mellen (1937), although the origin of the
tripoli is discussed in that report and in Spain et al. (1938).
Tripoli was mined from the south wall of Chalk Mine Hol
low, in the NE/4, SW/4, SW/4, Sec. 26, T.2S., R. 1IE. The
material was dug by hand, loaded onto tram cars and hauled
on a tram down the valley of Chalk Mine Hollow to Bear
Creek Valley, and transported by rail (Riverton branch of
the Southern Railway) to Alabama for use in the making of
glassware, abrasives, and other uses. Glassware made from
washed tripoli compared favorably with finest quality Bo
hemianglassware at the Chicago Exposition of 1893 (Vestal,
in Spain et al., 1938). The silicastone (tripoli) occurs as clay
and silt size particles of pulverulent chert. The tripoli is band
ed in appearance due to iron staining of the otherwise brilli
ant white, powdery substance. Figure 35 illustrates the
banded appearance of the tripoli (silicastone) inside the aban
doned tripoli mine in Chalk Mine Hollow. The hollow is,
of course, named in reference to this mine. The mine was
closed in the early 1900's due to adverse economic condi
tions and several silicosis fatalities among the workers
(Vestal, in Spain et al., 1938). Figure 36 shows the main
shaft of the mine. The main entrance has collapsed, and en
try was achieved through a small opening afforded by an air
vent into the main shaft area. A map of the mine (completed
by S. C. Knox and M. K. Everett, 1985) is shown in Figure
37. The mineralogy and origin of samples collected from
the mine during the present study are discussed in the Clay
Section of this report. The pulverulent silica (tripoli) aver
ages 18 feet in thickness, and grades upward and downward
into hard, dense, very light-gray chert. Tuscaloosa gravels
unconformably overlie Fort Payne chert intervals in this area.

Upper portions of the Fort Payne Formation occur at
the surface of Tishomingo County as very light-gray, thinly
bedded chert. Bedded chert intervals grade laterally into
weathered intervals of fragmental chert, in a matrix of clay
derived from weathering of the chert. Unaltered beds of
dense chert are generally restricted to a particular horizon,
and are frequently enclosed in a sequence of weathered frag
mental clayey chert. Angular unaltered chert fragments range
from silt size particles up to several inches in diameter, and
are supported in a matrix of kaolinitic clay. Figure 38 illus
trates the typical outcrop appearance of the Fort Payne For
mation in Tishomingo County. The chert phase comprising
the upper Fort Payne Formation is conformably overlain by
bioclastic grainstones, mudstones, and crystalline limestones
comprising the Tuscumbia Formation. Figure 44 describes

the Fort Payne-Tuscumbia contact interval and the overly
ing Tuscumbia limestone sequence in measured section. The
Fort Payne Formation is sparsely fossiliferous, containing
occasional fragmental molds of crinoid stem fragments,
brachiopods, and bryzoans. Morse (1930) reported the oc
currence of the brachiopod Orthoteteskeokuk, plus several
genera of Bryzoa, Brachiopoda, Bivalvia, Crustacea and
Blastoidea, from an exposure on Indian Creek, in the SW/4
of Sec. 17, T.2S., R.llE. Presently, floodwaters of Pick
wick Lake cover all but the uppermost, highly weathered,
clayey chert strata, and the lowermost fossiliferous intervals
described in Morse (1930) are no longer exposed. A small
exposure at the southern entrance to Fred Hollow, located
in the NE/4, SW/4, SW/4, Sec. 15, T.2S., R.llE., reveals
a local occurrence of nodular-bedded, sparingly fossilifer
ous chert (Figure 39), which is replaced to the south by
weathered, thinly bedded, unfossiliferous chert. Nodular bed
ding is typical in exposures of the Fort Payne Formation in
Alabama (Thomas, 1979), although the majority of exposures
in Tishomingo County reveal horizontal and continuous thin
chert beds, which are often gently to irregularly folded.

The maximumexposed thickness of the Fort Payne For
mation occurs in the general vicinity of the confluence of
Indian Creek and the Tennessee River, and northward along
the western shore of the Tennessee River to the vicinity of
Whetstone Branch (between NW/4, Sec. 8, T.2S., R.llE.,
and NE/4, Sec. 31, T.IS., R.llE.). This sequence of ex
posures reveals up to about 170 feet of thinly bedded lime
stones and cherts above the Chattanooga Formation and
below the Tuscaloosa and Eutaw formations. The Fort Payne
Formation also is well exposed on the east side of the Ten
nessee River, in Alabama, and in roadcuts of the north-south
trending roadway on the eastern shore of the Bear Creek em
bayment of Pickwick Lake (W/2, Sec. 11, 14, 23, T.3S.,
R. 15W.). The gradational contact of the Fort Payne Forma
tion with the overlying Tuscumbia Formation is very well
exposed in lowermost portions of the limestone quarry (Vul
can Materials Company) located in the NW/4 of Sec. 27 and
the NE/4 of Sec. 28, T.4S., R.llE. Here limestones con
taining very dark gray to black chert beds are overlain by
the thick limestone sequence comprising the Tuscumbia For
mation. The distribution of this contact interval at the sur

face of Tishomingo County is shown on Plate 1 (sheet 2).

Tuscumbia Formation

The upper intervals of the stratigraphic sequence
described as the Fort Payne Chert in Smith (1890), and
named the St. Louis Limestone in Smith (1892), were sub
sequently named the Tuscumbia Limestone in Smith (1894)
for exposures at the town of Tuscumbia, Alabama. Butts
(1926) divided the Tuscumbia Limestone of Smith (1894)
into the Warsaw and St. Louis limestone intervals in north
ern Alabama and southeastern Tennessee (see Figure 31).
Smith (1894) restricted the Tuscumbia Limestone to include
all strata above the Lauderdale Cherty Limestone and be
low the Oxmoor Sandstone and Shale or Bangor Limestone
in Alabama. Lowe (1915) included all strata above the
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Figure 35 - Pulverulent siliceous phase of the Fort Payne Formation (often referred to as tripoli or silicastone) exposed in an aban
doned tripoli mine. Iron staining produces dark brown bands in the otherwise brilliant white, chalky appearance. Location: NE/4,
SW/4, SW/4, Sec. 26, T.2S., R.llE.

Lauderdale Limestone (Fort Payne Formation) and below
the Hartselle Sandstone (Formation) in the Tuscumbia Lime
stone (Formation) in Mississippi. Butts (1926) restricted the
Tuscumbia Limestone to stratigraphic intervals above the
Fort Payne Chert and below the Floyd Shale, or Ste.
Genevieve Limestone (lowermost Pride Mountain Forma
tion of this report). The lower Tuscumbia (Warsaw Lime
stone) was described at the surface in east-neighboring
Colbert County, Alabama, in Butts (1926). The St. Louis
Limestone overlies the Warsaw Limestone to the northeast,
in Morgan, Madison, and Jackson counties, Alabama, and
to the north in exposures in Franklin and Grundy counties
in south-central Tennessee (Butts, 1926).

The stratigraphic interval comprising upper portions of
the Fort Payne Formation and the entire thickness of the Tus
cumbia Formation described in earlier reports by Smith and
Butts in Alabama was described in Mississippi as the Iuka
Terrane (of formational rank) in Morse (1928 and 1930).
Morse (1928) named the Iuka Terrane for the sequence of
bedded chert exposed near the town of Iuka, Tishomingo

County, Mississippi. Morse (1930, p. 129) described an ex
posure of the "old Tuscumbia Limestone" in the Cripple Deer
Creek valley of eastern Tishomingo County as an isolated
limestone interval of the Iuka Terrane, and as the only sur-
ficial occurrence of the unit in Mississippi.

After Lowe's (1915) recognition of the Tuscumbia in
Tishomingo County, the name Tuscumbia was absent in the
literature describing occurrences of that stratigraphic inter
val in Mississippi until Welch (1958 and 1959) described the
Tuscumbia Limestone (of formational rank) at the surface
and in the subsurface of northeastern Mississippi and north
western Alabama. Bicker (1979) accepted the nomenclature
of Morse (1930) regarding the Mississippian System in
Tishomingo County, and described the Tuscumbia Limestone
as being correlative with upper portions of the Iuka Forma
tion (upper Fort Payne Formation of this report). In this
report the local units named by Morse are dropped in favor
of the more widely accepted nomenclature of Butts (1926),
Welch (1958 and 1959), and Thomas (1972b and 1979)
regarding the stratigraphic interval comprising the Osagean
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Figure 36 - Main shaft of abandoned tripoli mine illustrates the lateral continuity of the tripolitic phase of Fort Payne cherts. The
shaft extends approximately 300 feet southward into the hillside, on the south side of Chalk Mine Hollow, and the deposit averages
18 feet in thickness. Location: NE/4, SW/4, SW/4, Sec. 26, T.2S., R.llE.

and Meramecian series (Fort Payne and Tuscumbia forma
tions) exposed in Tishomingo County.

The Tuscumbia Formation occurs in Tishomingo County
as a thick sequence of bioclastic (crinoidal), crystalline lime
stones, cherty limestones, and less frequent occurrences of
chert. Colors vary from light- to dark-gray, depending on
the degree of weathering in surface exposures. The Tuscum
bia Formation is primarily composed of medium- to thick-
bedded, medium-gray, bioclastic grainstone, wackestone,
and mudstone, with occasional lenses and thin beds of fine-
to coarse-crystalline limestone; and coarse-crystalline calcite-
filled voids occur locally. Locally these limestones grade
laterally into a cherty phase in the form of silicified grain-
stones and other phases of the parent limestone.

Harris, Moore, and West (1963) reported a maximum
thickness of about 200 feet for the Tuscumbia Formation in

Colbert County, Alabama. The Tuscumbia Formation is over
160 feet thick in north-central Alabama, thins to the south
west to less than 50 feet within the Black Warrior Basin, and
pinches out along the Coosa Synclinorium and the Cahaba

Syncline (Thomas, 1979). The Tuscumbia Formation is be
tween 115 and 213 feet thick in northwestern Georgia (Tho
mas and Cramer, 1979). The Tuscumbia Formation of
Alabama is correlative with the Warsaw, Salem, and St.
Louis formations of the Upper Mississippi Valley, a sequence
that in Illinois is represented by an approximately 1100 foot-
thick sequence of gray to black limestones, cherts, and silt-
stones (Drahovzal, 1967). The Tuscumbia Formation of
northern Alabama contains a Warsaw-Salem fauna and a St.

Louis fauna (Drahovzal, 1967). The Tuscumbia was initial
ly divided into a lower Warsaw and upper St. Louis lime
stone interval in northern Alabama and southeastern

Tennessee by Butts (1926). The Warsaw and St. Louis lime
stone intervals were correlated through eastern Tennessee
by Milici et al. (1979). In western Kentucky, the Warsaw,
Salem, and St. Louis limestones represent the northward ex
tension of Tuscumbia equivalent strata. This sequence com
prises the lower portion of the Newman Limestone in
southeastern Kentucky, which overlies the Fort Payne For
mation (Rice et al., 1979). The Borden Formation comprises
Fort Payne and Tuscumbia equivalent strata in northeastern
and east-central Kentucky (Rice et al., 1979). Here the Bor-
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Figure37 - Map of abandoned silica(tripoli or silicastone) mine, completed by S. C. Knox and M. K. Everett, January 1985. Loca
tion: NE/4, SW/4, SW/4, Sec. 26, T.2S., R.llE.
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Figure 38 - Weathered, horizontally bedded chert comprising upper portions of the Fort Payne Formation. Clay content increases
upward in the exposure; lower intervals contain large proportions of sand to cobble-size angular fragmental chert. Pickax is 26
inches in length. Location: SE/4, NE/4, SW/4, Sec. 10, T.2S., R.IOE.

den Formation is overlain by the upper part of the Newman
Limestone.

The Tuscumbia Formation conformably overlies the Fort
Payne Formation in Alabama (Thomas, 1972b) and north
eastern Mississippi (Welch, 1958). The contact of the Tus
cumbia Formation with the overlying Monteagle Limestone
(Formation) in northeastern Alabama is gradational (Tho
mas, 1972b). The Tuscumbia Formation is unconformably
overlain by the Pride Mountain Formation in the Black War
rior Basin of northwestern Alabama and northeastern Mis

sissippi (Welch, 1958). The unit thins westward from a
maximum exposed thickness of 240 feet at Blount Springs,
Blount County, Alabama, to the eventual truncation by the
upper erosional surface in southwestern Itawamba County,
Mississippi (Welch, 1959). The Tuscumbia Formation is con
tinuous in the subsurface of Tishomingo County along the
line of section shown on Plate 2, from the Itawamba County
boundary to the northward truncation of the unit by the Up
per Cretaceous erosional surface at the base of the Tuscaloosa
Group (Plate 1, sheet 1). The maximum county-wide thick
ness of the limestone sequence comprising the Tuscumbia
Formation occurs in the subsurface of east-central Tishomin
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go County, below the valleys of Providence Branch and Crip
ple Deer Creek. Subsurface samples from a petroleum test
well drilled on the north valley wall of Cripple Deer Creek
(Plates 3 and 4, well 19, MGS File Number 214.0-214.3,
Mellen and Gear, number 1 E. K. Wood, located in the
NW/4, SE/4, SE/4, Sec. 21, T.4S., R.llE.), reveal an ap
proximately 240 foot-thick sequence consisting mainly of
light- to medium-gray and brownish-gray, medium- to
coarse-grained, bioclastic grainstones, mudstones fine- to
medium crystalline limestones, cherty limestones, and light-
gray chert. The conformable contact with the underlying Fort
Payne Formation is located in the subsurface by the appear
ance of thin intervals of dark-gray chert, underlain by
medium-gray cherty limestones and medium-gray limestones
characteristic of the lower Fort Payne Formation. The Fort
Payne Formation is about 170 feet thick in this well, and
is underlain by a very thin (20 feet at most) interval of black,
sandy shales of the Chattanooga Formation.

The limestone lithologies characteristic of the Tuscum
bia Formation are gradually replaced to the west by finer
textured, less fossiliferous chert sequences, characteristic of
lithologies that comprise the upper Fort Payne Formation.
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Figure 39 - Nodular bedded chert and residual clays character
ize Fort Payne strata exposed at the southern entrance to Fred
Hollow. This exposure contains occasional poorly preserved
fragmental molds of brachiopods and bryzoans and faint bur
rows. Pickax is 26 inches in length. Location: NE/4, SW/4,
SW/4, Sec. 15, T.2S., R.llE.

The approximate westerly limit of occurrence of the Tus
cumbia Formation in the subsurface of Tishomingo County
is shown on Plate 3 (well 8, U.S. Army C.O.E. Hydrologic
Site 32). The Tuscumbia occurs as thin intervals of bioclas
tic limestonewithin a light- to medium-gray sequenceof chert
in the westernmost limits of occurrence (the vicinity of well
8 on Plate 3). The gradation of the Tuscumbia limestone se
quence into the Fort Payne chert sequence is a gradual
westerly change, into increasingly thick sequences of light-
to medium-gray chert. This thick chert sequence is classi
fied as the Iuka Terrane (Formation) of Morse (1928) and
Iuka Formation of Bicker(1979). Petroleum geologists usual
ly group subsurface occurrences of the Fort Payne and Tus
cumbia formations into the Iowa Series (Welch, 1959). Plates
2, 3, and 4 illustrate the general subsurface distribution of
the Tuscumbia Formation in Tishomingo County.

Plate 1 illustrates the distribution of the Tuscumbia For
mationat the surfaceof east-central Tishomingo County. The
northernmost exposures of the Tuscumbia Formation in
Tishomingo Countyoccur near the Mississippi-Alabama state
line, in cuts of the Illinois Central Railroadalong Clear Creek
valley located in the NE/4, Sec. 35, T.3S., R.llE. The out
crop belt of the Tuscumbia continues eastward into Colbert
County, Alabama, along the shoreline of the Bear Creek em
bayment of Pickwick Lake. The outcrop distribution of the
Tuscumbia Formation is affected by the gentle folding of
Paleozoic rocks into a series of very shallow anticlines and
synclines, with axes trending east-northeast to west-
southwest. The upper Tuscumbia surface dips southward

from the northernmost county-wide exposures in Clear
Creek, and dips below Pennywinkle Creek valley. The Tus
cumbia Formation is exposed a short distance to the south,
in Cripple Deer Creek valley, where the unit occupies the
south limb of a shallow anticline with an east-west trending
axis, located between the valleys of Pennywinkle and Crip
ple Deer creeks. The Tuscumbia dips southward below the
surface of Tishomingo County beyond the south wall of Crip
ple Deer Creek valley (Plate 1, sheet 2). The entire thick
ness of the Tuscumbia Formation is preserved below a thin
interval of the Pride Mountain Formation exposed near the
mouth of Cripple Deer Creek in Colbert County, Alabama,
and westward as far as the W/2 of Sees. 22 and 27, T.4S.,
R.llE., in easternmost Tishomingo County (Plate 1, sheet
2). West of that area, all of the Pride Mountain Formation
and upper portions of the underlying Tuscumbia Formation
are truncated by the Tuscaloosa fluvial sequence, which
thickens to the west at the expense of the underlying
Paleozoic strata (Plate 3). Increasingly thick intervals of the
Pride Mountain overlie the Tuscumbia Formation to the east,
in western Colbert County, Alabama. Exposures of the Tus
cumbia Formation in Tishomingo County indicate a general
trend from thin- to medium, horizontal-bedding in lower
micritic intervals, to medium and thick bedded, coarser
grained and frequently cross-bedded intervals of packstones
and grainstones in upper portions. Thin, laterally discontinu
ous intervals of nodular chert occur in uppermost intervals
of the Tuscumbia limestone sequence.

The Tuscumbia Formation is well exposed in the Vul
can Materials Company limestone quarry that occupies ad
joining portions of Sees. 21, 22, 27 and 28, T.4S., R.llE.,
wherein the limestone is quarried for use as riprap, gravel,
agricultural lime, and other uses. Limestone riprap from this
quarry was utilized in the construction of the Tennessee-
TombigbeeWaterway, and the riprap lines the shores of por
tions of the waterway that extend through Tishomingo
County. Tuscumbia limestones are also mined from a rock
quarry (Hoover Stone Products, Inc.) located near the
Mississippi-Alabama state line in Colbert County, Alabama.
The Hoover quarry occupies most of the SW/4 of Sec. 16,
T.4S., R.15W. The overlying Pride Mountain Formation oc
curs in upper portions of the Hoover quarry as a thick se
quence (over 60 feet thick) of olive-gray shale containing
thin (less than 8 feet thick) intervals of limestone and sand
stone. The Pride Mountain is truncated to the west by the
basal Tuscaloosa erosional surface, and the Pride Mountain
sequence exposed in upper portions of the Hoover quarry
is represented at the Vulcan Materials Company quarry by
a thin veneer of fragmental shales, sandstones, limestones
and cherts, which have been re-worked into basal portions
of the Tuscaloosa Formation.

Lower portions of theTuscumbia Formation areexposed
onthesouthwest wall oftheVulcan Materials Company quar
ry (Figure 40) as a sequence of thin- to medium-bedded mud
stones, cherty limestones, and thin chert beds. Thin, very
dense, dark-gray to black chert beds, which occur in the
lowermost portions of thequarry, indicate thebeginning of
the downward transition into the conformably underlying
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Figure 40 - Lower portion of the Tuscumbia Formation exposed on the southwest wall of the limestone quarry (Vulcan Materials
Company) located in eastern Tishomingo County. Pole is 25 feet in length. Location: SW/4, NE/4, NE/4, Sec. 28, T.4S., R.llE.

Fort Payne Formation. The uppermost continuous black chert
bed appears at the base of the vertical pole scale shown in
Figure 41. Thicknesses of these dark-colored chert beds in
crease downward, and a 1.3 foot-thick black chert bed, ex
posed 2.5 feet above the base of the northeast wall, is the
thickest of the dark-colored (dark-gray to black) chert beds
in the quarry. The top of the Fort Payne Formation is de
fined in Alabama by Thomas (1972b) as the "top of the
stratigraphically highest, dark-colored, fine-grained lime
stone, highest abundant dark-colored chert, and/or highest
bedded chert." The uppermost continuous, thin bed of black
chert, which occurs 10.4 feet above the lowermost quarry
floor, is arbitrarily defined in the present report as the top
of the Fort Payne Formation (Figure 42).

The Tuscumbia Formation is 201 feet thick in exposure
at the Vulcan Materials Company quarry. A 10.4 foot-thick
interval of the conformably underlying Fort Payne Forma
tion is exposed in lowermost portions of the quarry. The Tus
cumbia Formation grades upward, through a sequence of
medium-gray mudstone, cherty limestone, and occasional
lenses and thin beds of cherty limestone (Figures 40 and 41),
into very light- to light-gray, coarse-grained, cross-bedded,
bioclastic packstones and grainstones (Figures 43 and 45).

A measured section of the limestone quarry of Vulcan
MaterialsCompany, completed on 12 February, 1987, by D.
T. Dockery and the author, is shown in Figure 44.

Vertical fracturing extends through the entire thickness
of the Tuscumbia Formation. A prominent vertical fracture
is shown near the center of Figure 41. Water-worn surfaces,
produced by the flow of water through fractures in the lime
stones, characterize uppermost exposed intervals of the Tus
cumbia limestone sequence (Figure 45). Isolated pockets of
grayish-green to grayish olive-green clay and thinly interbed
ded glauconitic sand, occasionally interspersed with chert
gravel, occupy some of the crevices in uppermost intervals
of the quarry exposure. These isolated occurrences proba
bly represent a marine facies of the Tuscaloosa Group,
preserved in depressions or crevices in uppermost intervals
of the Tuscumbia limestone sequence. Occurrences of small
caverns are preserved as small, circular openings in the quar
ry highwall.

The contact between the Tuscumbia Formation and the

overlying Pride Mountain Formation is unconformable in the
Black Warrior Basin of northwestern Alabama and north

eastern Mississippi (Welch, 1958 and 1959). Exposures of
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Figure 41 - Closer view of the Tuscumbia limestone sequence
shown in Figure 40. A very thin (4 inches thick) laterally con
tinuous bed of black chert at the base of the pole indicates the
beginning of the downward transition into the conformably un
derlying Fort Payne Formation. Pole is 25 feet in length, scaled
in 1 foot increments. Location: SW/4, NE/4, NE/4, Sec. 28,
T.4S., R.llE.

this contact in Tishomingo County are small and weathered,
and the disconformity is obscure in outcrop. A thick, rela
tively unweathered sequence wherein the contact between
the Tuscumbia and Pride Mountain formations can be ac

curately located occurs in the large quarry (Hoover Stone
Products) located near the Alabama-Mississippi state line,

'

yjf%

-~<*»-

Figure 42 - Uppermost thin (3 to 4 inches thick) black chert bed
at the base of the Tuscumbia Formation indicates the begin
ning of the downward transition into dark-colored cherts and
finely textured limestones comprising the conformably under
lying Fort Payne Formation. Location: Northeast wall of the
limestone quarry owned by Vulcan Materials Company in SE/4,
NE/4, NE/4, Sec. 28, T.4S., R.llE.

in Colbert County, Alabama, SW/4, Sec. 16, T.4S., R.15W.
Plate 1 illustrates the distribution of the Tuscumbia Forma

tion and the unconformably overlying Pride Mountain For
mation at the surface of Tishomingo County.

CHESTERIAN SERIES

The term Chester was initially utilized in the literature
as a group designation and applied to type lithologies ex
posed at Chester, Randolf County, Illinois, by Worthen
(1860). This sequence was described as the Chester Series
in Illinois and divided, in ascending order, into the Lower
Chester, Middle Chester, and Upper Chester groups in
Weller (1920). This stratigraphic sequence was defined as
the Chesterian Series and divided, in ascending order, into
the New Design, Hamberg, and Elvira groups, in reference
to exposures in the Mississippian type area in Iowa and Il
linois, by Weller et al. (1948). Only the New Design and
Hamberg groups of the standard section are correlated with
the Chesterian stratigraphic sequence exposed in Tishomin-
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Figure 43 - Upper portions of the Tuscumbia Formation exposed
on the northeast wall of the limestone quarry (Vulcan Materi
als Company) are composed of horizontal and cross-bedded,
bioclastic lime-packstone, grainstone, and thin interbeds of mud
stone. Underlying, finer textured intervals are shown in Figures
40 and 41. Location: NE/4, NE/4, NE/4, Sec. 28, T.4S., R.llE.

go County. Welleret al. (1948) correlated strata equivalent
to the Alsobrook, Allsboro and Southward Pond formations
of Morse (1928) with the New Design Group and strata
equivalent to theSouthward Spring, Southward Bridge, and
Forest Grove formations of Morse (1928) with the Hamberg
Group of the Mississippian System type area in Iowa and
Illinois. The formations comprising the Chesterian Series
described in Morse (1928) were grouped into the Pride
Mountain Formation by Welch (1959), who retained many
of Morse's formations as members of the Pride Mountain
Formation (Figure 31). The base of the Southward Spring
Sandstone of Morse (1928) (central portions of the Gasper
Formation described in Alabama by Butts, 1926) was cor
related as the boundary between the New Design and Ham
berg groups of the Mississippian type area in Weller et al.
(1948). The present report includes in the Chesterian Series
all strata of Mississippian age within Tishomingo County
which occur above the Tuscumbia Formation.

The Chesterian Series includes, in ascending order, the
Pride Mountain and Hartselle formations of the present

report. Overlying intervals of the Chesterian Series report
ed from northern Alabama in Butts (1926) are absent from
Tishomingo County, except for possible thin, discontinuous
occurrences of the Bangor Limestone in southernmost
Tishomingo County. The Bangor Limestone overlies the
Hartselle Formation in the subsurface of south-neighboring
Itawamba County, and at the surfaceof east-neighboring Col
bert County, Alabama (Welch, 1959). The Bangor Lime
stone does not occur in Welch's (1958) cross section through
eastern Tishomingo County and Colbert County, Alabama.
The Bangor Limestone does not occur in subsurface well
samples or in surface exposures observed during the present
study, although this does not preclude the possibility of oc
currences of the unit in the deep subsurface of southernmost
Tishomingo County. Available subsurface data indicate that
the stratigraphic intervals that occur above (and are youn
ger than) uppermost Hartselle beds are truncated by the ero
sional surface at the base of the Tuscaloosa Group (Plates
2 and 4). Plate 3 illustrates the westward truncation of older
beds along a line of section parallel to the axis of a west
ward opening paleochannel.

Pride Mountain Formation

The Pride Mountain Formation was named by Welch
(1958) for exposures on the northeastern slope of Pride
Mountain, located about 2 miles east of Pride, Colbert
County, Alabama. The unit occurs at the surface of
Tishomingo County and Colbert County, Alabama, as a se
quence of shale and siltstone, containing thin intervals of
sandstone and limestone. The alternating lithologies were
classified into thin units of formational rank in northern

Alabama by Butts (1926). Morse (1928) described the Pride
Mountain sequence from exposures in Tishomingo County,
Mississippi, and Colbert County, Alabama, and divided the
sequence into several thin formations and members. Figure
31 illustrates the stratigraphic relationships of the units and
nomenclature utilized in the Butts (1926) and Morse (1928)
classifications. Welch (1958) retained many of the forma
tional names utilized in Butts (1926) and Morse (1928) as
members of the Pride Mountain Formation (Figure 31).

The present report utilizes the classification of Welch
(1958 and 1959) for the formations comprising the Chesterian
Series in northwestern Alabama and northeastern Mississippi.
The Pride Mountain Formation is the lowermost unit of the

Chesterian Series, and includes all strata above the Tuscum
bia Formation and below the Hartselle Formation. The Pride

Mountain Formation and its members were correlated in
northeastern Mississippi and northern Alabama in Welch
(1958). The Pride Mountain Formation is comprised, in
ascending order, of the Alsobrook, Tanyard Branch, Wag
non, Southward Spring Sandstone, Sandfall, Mynot Sand
stone, and Green Hill members (Welch, 1958). The relatively
thick intervals of shale and thin intervals of limestone, sand
stone, and siltstone comprising the Pride Mountain Forma
tion in Tishomingo County and Colbert County, Alabama,
described in Welch (1958) grade eastward into the Montea-
gle Limestone in northeastern Alabama (Thomas, 1979), and
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Limestone, light-gray, bioclastic grainstone and packstone,
coarse-grained, cross-bedded with occasional thick, massive
interbeds, 18 feet. Frequent water-worn solution fissures locally
filled with grayish green clay, sand, and occasional gravel
and fragments of chert.

Limestone, light-gray, bioclastic grainstone and packstone,
coarse- to very coarse-grained, medium-bedded, with frequent,
thin interbeds of chert, light- to medium-gray, 25 feet. Isolated
pockets of clay, grayish- to grayish olive-green, sandy, with
occasional gravel and fragments of chert, are preserved locally
in fissures and small paleochannels.

Limestone, light- to medium-gray, bioclastic packstone and
grainstone, medium- to very coarse-grained, cross-bedded,
thickly bedded, prominent parting 25 feet above base, 43 feet.
Isolated pockets of clay; grayish-green, sandy, with occasional
small pebbles and fragments of chert, are preserved locally
in fissures and small paleochannels.

Limestone, medium-gray, mudstone, thin- to medium-bedded,
frequently cherty, 19.5 feet.

Limestone, medium-gray, bioclastic grainstone and packstone,
medium- to coarse-grained, medium- to thick-bedded, 17 feet.

Limestone, medium-gray, bioclastic packstone and grainstone,
fine- to coarse-grained, medium- to thick-bedded, lower half
of interval contains frequent lenticular beds of chert, light- to
medium-gray, sparite-filled voids up to 4 inches in diameter,
and very small pockets of tar in voids and fractures in the
limestones, 38 feet.

Limestone, medium bluish-gray, bioclastic packstone and
grainstone, fine- to medium-grained, medium-bedded, 10 feet.

Limestone, medium-gray, mudstone, medium-bedded, contains
sparite-filled voids up to 4 inches in diameter; uppermost 9 feet
contain frequent beds of carbonate siltstone, very fine-grained,
bioclastic packstone and grainstone, 19 feet.

Limestone, medium-gray, mudstone, thin- to medium-bedded,
prominent partings 7 feet above base and at top, 11.5 feet.

Chert, black, dense, 0.3 feet.

Limestone, medium dark-gray, mudstone thinly bedded, cherty,
contains sparite-filled voids up to 3 inches in diameter in
upper 3 feet, 6.3 feet.

Chert, black, dense, 1.3 feet.

Limestone, medium dark- to dark-gray, mudstone, very thin-
to thin-bedded, cherty, calcareous shale partings at base, 2.5
feet.

Figure 44- Measured section describing theTuscumbia Formation exposed in thelimestone quarry ofVulcan Materials Company.
A 201-foot-thick sequence of coarsening upward bioclastic limestones of the Tuscumbia Formationgradedownwardinto an interval
containing thin,dark gray toblack chert beds oftheuppermostFort Payne Formation. Section by R. K. Merrill andD.T. Dockery,
12 February 1987. Location: SW/4, NE/4, NE/4, to NE/4, NE/4, NE/4, Sec. 28, T.4S., R.llE.
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Figure 45 - Water-worn surfaces characterize uppermost inter
vals of the cross-bedded bioclastic grainstones in the upper Tus
cumbia limestone interval. Smooth erosional surfaces were

produced along crevice walls as a result of the flow of water
through fissures and small caverns in the upper limestones of
the Tuscumbia Formation. Rock hammer is 12 inches in length.
Location: NE/4, NE/4, NE/4, Sec. 28, T.4S., R.llE.

northward into the Monteagle and Ste. Genevieve limestones
described in Tennessee by Milici et al. (1979).

The Pride Mountain Formation is truncated by the ero
sional surface at the base of the Tuscaloosa Group in west-
neighboring Prentiss County (Mankin et al., 1986). Thick
sequences of Tuscaloosa fluvial sediments fill deep
paleochannnels in the subsurface of west-central Tishomin
go County, wherein variable thicknesses of Paleozoic strata
have been removed by erosional forces of Tuscaloosa fluvi
al systems; the stratigraphic intervals present in the subsur
face vary locally. Plate 5 illustrates the distribution of the
erosional Paleozoic surface in Tishomingo County and the
westward-opening paleovalley system that continues into the
subsurface of Prentiss County. Plate 3 illustrates the west
ward truncation of the Pride Mountain Formation by the ero
sional surface at the base of the Tuscaloosa Group, along
a line of section that parallels the axis of the westward-
opening paleovalley system.

The Pride Mountain Formation grades westward into an
undifferentiated shale sequence in the subsurface of north
eastern Mississippi. This sequence, called the Floyd Shale
in Mankin et al. (1986), is present in the subsurface of
Itawamba, Lee, Monroe, Chickasaw, and Calhoun counties
(Welch, 1959), and is 220 to 255 feet thick in the subsur
face of east-central Mississippi (Oktibbeha County). The
Floyd Shale was described by Hayes (1891) for exposures
east of White Oak Mountain and Taylor Ridge in Floyd
County, Georgia.

The thin members of the Pride Mountain Formation are
not laterally continuous units (Welch, 1958) and are not
differentiated in the present report. All strata above the Tus
cumbia Formation and below the Hartselle Formation are
included as the Pride Mountain Formation on the geologic
map (Plate 1) and cross sections (Plates 2, 3, and 4) of this
report.

The northernmost occurrences of the Pride Mountain
Formation in the subsurface of Tishomingo County are
shown on Plate 2 (sheet 1). Pride Mountain strata are trun
cated by the erosional surface at the base of the Tuscaloosa
Group in northernTishomingo County. The very gently fold
ed Paleozoic beds dip southward with a regional dip of less
than 1° (Plates 2,3, and 4). Strike trends approximately N.
70° W. Lower intervals of the Pride Mountain Formation
are preserved in shallow synclinal basins, and upper Pride
Mountain intervals are truncated by Tuscaloosa fluvial
deposits in the subsurface of central Tishomingo County,
along the line of cross section shown on Plate 2. The entire
thickness of the Pride Mountain Formation is preserved be
low the Hartselle Formation in the subsurface of southern

Tishomingo County, where the unit attains a maximum ob
served thickness of about 350 feet (Plate 4). The Pride Moun
tain Formation is 345 feet thick in well 11 (Johnson and
Daniel No. 1 Allen) and 349 feet thick in well number 22
(M.G.S. Stratigraphic Test, 382-1) of Plate 4. Correlations
of subsurface occurrences with surface exposures of the Pride
Mountain Formation are shown along the lines of cross sec
tion on Plates 3 and 4. The unit does not occur at the surface

in the cross section illustrated on Plate 2.

The Pride Mountain Formation thins eastward from

Tishomingo County and Colbert County, Alabama, and is
only about 150 feet thick in eastern Lawrence County, Alaba
ma (Welch, 1958). It is 125 feet thick to the south, where
exposed at Blount Springs, Blount County, Alabama (Welch,
1958, 1959). Sandstone intervals do not occur in the Pride
Mountain Formation northeast of Lawrence and Cullman

counties, Alabama, and the sequence consists entirely of
shale, calcareous shale, and limestone, which grades north
eastward in Alabama and northward in Tennessee into the

Monteagle Limestone. Lower portions of the 250 foot thick
limestone sequence comprising the Monteagle Limestone in
eastern portions of the Highland Rim Physiographic Section
are correlative with the Ste. Genevieve Limestone of the

western Highland Rim in Tennessee (Milici et al., 1979).
The Ste. Genevieve Limestone is about 200 feet thick in

northwestern portions of the Highland Rim, and is litholog-
ically similar to the Monteagle Limestone (Milici et al.,



58 MISSISSIPPI BUREAU OF GEOLOGY

1979). The Monteagle Limestone of Tennessee consists
primarily of bioclastic, oolitic limestone and micrite, with
occasional localized interbeds of dolomite, shale, and chert
(Milici et al., 1979). The 200 foot-thick sequence of bioclas
tic limestones, micrites, and occasional dolomite and dolo-
mitic limestones comprising the Monteagle Limestone in
northeastern Alabama grades southwestward into the
predominantly shale sequence comprising the Pride Moun
tain Formation in the subsurface of Cullman, Blount, and
St. Clair counties, Alabama (Thomas, 1972b). Figure 7
shows the location of counties in Mississippi, Alabama, and
Tennessee.

The Pride Mountain Formation occurs at the surface of

eastern Tishomingo County in a narrow belt of exposures
along the valley walls of Clear, Pennywinkle, Bear, and Ce
dar creeks. The northernmost Pride Mountain exposures
within Tishomingo County occur in Clear Creek valley, near
the eastern county boundary in the W/2, Sec. 35, T.3S.,
R. 1 IE. Thin intervals of the Pride Mountain Formation oc

cupy valley walls in the lower reaches of Pennywinkle Creek
in easternmost Tishomingo County. Plate 1 illustrates the
areal distribution of the Pride Mountain Formation at the sur

face of Tishomingo County. The main outcrop belt occupies
valley walls and stream beds along portions of Bear and Ce
dar creeks. A thin, lowermost interval of the Pride Moun
tain Formation overlies the Tuscumbia Formation in the

valley of Cripple Deer Creek near the eastern county bound
ary as far west as the W/2 of Sec. 22 and 27, T.4S., R. 1IE.

The Pride Mountain Formation is overlain by the Hart
selle Formation, or by the Tuscaloosa Group in areas where
the Hartselle is absent, depending on the degree of erosion
and truncation by Tuscaloosa fluvial processes. The Hart
selle Formation is a ridge-forming sandstone; it forms a resis
tant caprock below which uppermost portions of the Pride
Mountain Formation are preserved throughout the main out
crop belt along Bear and Cedar creek valleys. The Pride
Mountain and Hartselle formations occupy uppermost por
tions of a southwest plunging Paleozoic ridge that occurs in
the subsurface and at the surface of southern Tishomingo
County (Plate 5).

Welch (1958) included the formations and members de
fined in earlier classifications (Butts, 1926, and Morse, 1928)
in the Pride Mountain Formation, and redefined the thin and
laterally discontinuous stratigraphic units described as for
mations in earlier reports as members of the Pride Moun
tain Formation. Several formation names of Morse were
retained as member designations in the classification given
in Welch (1958 and 1959). Figure 31 shows the various clas
sifications utilized in literature describing the Pride Moun
tain interval in northeastern Mississippi and northwestern
Alabama. Morse (1928) named the Alsobrook Formation for
the lowermost Pride Mountain intervals, exposed at Al
sobrook Bridge and homestead, located about 3 miles north
of Allsboro, in the SW/4, NE/4, NE/4, Sec. 10, T.4S.,
R. 15W., Colbert County, Alabama. A fossiliferous limestone
interval, characterized by frequent occurrences of Produc-
tus inftatus (McChesney), occupies the lowermost 1 to 10
feet of the Alsobrook Formation of Morse (1928). Welch

(1958) retained this basal limestone, and the overlying 70
to 80 foot-thick sequence of marine shale, in the Alsobrook
Member of the Pride Mountain Formation in eastern

Tishomingo County, Mississippi, and Colbert County,
Alabama. The overyling interval of sandstone (Cripple Deer
Sandstone Member of Morse, 1928) was named as a lower
interval in the Tanyard Branch Member in Welch (1958)
(Figure 31).

The basal limestone interval in the Alsobrook Member,
and the contact with the underlying Tuscumbia Formation,
are not well exposed in Tishomingo County, although the
contact can be traced into easternmost Tishomingo County
by occurrences of displaced blocks of Alsobrook limestone
weathering from valley walls along lower reaches of Clear
and Cripple Deer creek valleys (Figure 46). Exposures are
small and obstructed by slumping of overlying chert gravels
of the Tuscaloosa Group, although the contact is preserved
in the shallow subsurface between stream valleys. Exposed
thicknesses of basal Pride Mountain intervals preserved be
low the erosional base of the Tuscaloosa Group increase to
the east. The contact between the Tuscumbia and Pride

Mountain formations is best exposed in the limestone quar
ry (Hoover Stone Products) located on the north side of Crip
ple Deer Creek valley, in SW/4, Sec. 16, T.4S., R.15W.,
Colbert County, Alabama. Exposures of the interval that in
cludes upper Tuscumbia and lower Pride Mountain strata are
preserved below Tuscaloosa gravels to the north along the
western shores of the Bear Creek embayment of Pickwick
Lake, between the mouth of Cripple Deer Creek and Clear
Creek in western Colbert County, Alabama. This interval

Figure 46 - Loose blocks of basal fossiliferous limestone inter
vals in the Pride Mountain Formation (Alsobrook Member)
weather from the valley walls of lower reaches of Clear Creek
valley in eastern-most Tishomingo County. Pickax handle is 26
inches in length. Location: cut of southern railway in NE/4,
SE/4, NE/4, Sec. 35, T.3S., R.llE.
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continues westward in exposures near the mouth of Cripple
Deer Creek valley, until the lowermost Pride Mountain strata
are truncated by Tuscaloosa gravels west of well 19 (Plate
3). Fragments of Pride Mountain lithologies (sandstones,
shales, and fossiliferous, cherty limestone) occur in basal
Tuscaloosa beds in and a short distance west of the lime

stone quarry (Vulcan Materials Company) located on the
north side of Cripple Deer Creek valley, about 1 mile west
of the state line.

The shales and limestones of basal Pride Mountain strata

(Alsobrook Member) are overlain by a sequence of sand
stones, interbedded with thin (less than 20 feet thick) shale
units. Lower portions of the sandstone sequence consist of
a thinly bedded, sparingly petroliferous sandstone of varia
ble thicknesses (about 40 feet average thickness). This in
terval is the Cripple Deer Sandstone Member of the
Alsobrook Formation, named for exposures along the north
side of Cripple Deer Creek valley, and in exposures along
the north-south trending roadway between Malone and Alls-
boro, intheS/2, Sec. 16, T.4S., R.15W., Colbert County,
Alabama, by Morse (1928). This sandstone interval is sepa
rated from an overlying sandstone interval by a very thin
interval of shale. The overlying sandstone was named the
Allsboro Sandstone (of formational rank) for exposures in
the vicinity of the town of Allsboro, Colbert County, Alaba
ma, in Morse (1928). The sandstone intervals comprising
the Cripple Deer Sandstone Member and the Allsboro Sand
stone (Formation) of Morse (1928 and 1930), and the thin
(less than 20 feet thick) interval of shale separating them,
were included in the Tanyard Branch Member of the Pride
Mountain Formation of Welch (1958 and 1959) (Figure 31).
This interval comprises the Bethel Sandstone as described
in northern Alabama by Butts (1926). The sandstone inter
val comprising the Tanyard Branch Member (Bethel Sand
stone of Butts, 1926) is described in the petroleum industry
as the Lewis Sand (Welch, 1959). The Tanyard Branch Mem
ber has a maximum thickness of about 35 feet in western
Colbert and eastern Tishomingo counties, and averages about
20 feet in thickness in Colbert County (Welch, 1958). The
unitgrades eastward acrossnorthern Alabama intoa sequence
of shale and limestone (Welch, 1958). The Tanyard Branch
Member locally contains small amounts of interstitial petrole
um residue. Morse (1928) described occurrences of spar
ingly petroliferous and fossiliferous sandstones (Allsboro
Sandstone and Cripple Deer Sandstone of that report) ex
posed nearthe mouth of Cripple DeerCreekandto thesouth
near the town of Allsboro and the old Bishop Bridge on Bear
Creek, in western Colbert County, Alabama. The old Bishop
Bridge is still intact, but is no longer used. Figure 47 illus
trates the outcrop appearance of the thinly bedded (horizon
tal and cross-bedded) sandstones of the Tanyard Branch
Member (Lewis Sand equivalent; Allsboro Sandstone of
Morse, 1928) exposed along the banks of Bear Creek at and
in the vicinityof the abandoned Bishop Bridge, in the SW/4,
Sec. 4, T.5S., R.15W., Colbert County, Alabama.

Morse (1928) named several additional units in the vi
cinity of theSouthward homestead, located on the north side
of Bear Creek valley in eastern Tishomingo County. These

units include, in ascending order, the Southward Pond,
Southward Spring, and Southward Bridge formations (Figure
31). Southward Pond of Morse (1928) is a cutoff meander
loop of Bear Creek, the present name of which is Cypress
Pond Ditch, whose tributaries have laid bare the fossilifer
ous, argillaceous, thinly bedded limestones and shales of the
Southward Pond Formation of Morse (1928). This interval
was defined as the Wagnon Member of the Pride Mountain
Formation by Welch (1958) for exposures on Wagnon Moun
tain, Colbert County, Alabama. The Wagnon Member is not
recognized east of Colbert County, Alabama (Welch, 1958).
It is composed primarily of three thin intervals (less than 20
feet thick) of fossiliferous limestones, which are separated
by varying thicknesses (15 to 25 feet) of shale. The lower
limestone (Pond Limestone A of Morse, 1928) is very fos
siliferous, oolitic, and locally asphaltic. This asphaltic lime
stone has been quarried for road material in Colbert County,
Alabama (Welch, 1958).

Morse (1930) gave detailed and well illustrated descrip
tions of the fossils that occur in Pride Mountain strata ex-

Figure 47 - The Tanyard Branch Member of the Pride Moun
tain Formation (Allsboro Sandstone of Morse, 1928 and 1930).
This sandstone unit is characterized by local occurrences of small
amounts of petroleum residue. Pickax is 26 inches in length.
Location: north side of Bishop Bridge (abandoned), NW/4,
SW/4, SW/4, Sec. 4, T.5S., R.15W.
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posed in Tishomingo County and western Colbert County,
Alabama. A few of the most common fossil occurrences are

included in the present report, although the reader is referred
to Morse (1930) for detailed descriptions of faunal assem
blages present in the Paleozoic strata of Tishomingo County.
Figures 48 and 49 illustrate the general appearance of thinly
bedded, fossiliferous limestones that occur in lower inter
vals of the Wagnon Member. The limestones are thinly in
terbedded and interlaminated with calcareous shale,
producing a flaggy or shaly bedding appearance upon
weathering. Limestone intervals in upper portions of the
Wagnon Member are not continuous in outcrop and, when
present, rarely exceed 1 foot in thickness. The lower lime
stone is the most recognizable limestone interval in the Wag
non Member (Figures 48 and 49). The unit is very
fossiliferous, and limestone lithologies consist primarily of
medium- to coarse-crystalline, fossiliferous limestone in low
er intervals, to micritic, thinly bedded mudstones and wack-
estones containing varying amounts of argillaceous limestone
and calcareous shale in the upper intervals. These thin lime
stone intervals are separated by thin intervals of shale and
calcareous shale that are locally fossiliferous. The Wagnon
Member attains a maximum exposed thickness of about 70
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feet in Tishomingo County. Fossils in the lower limestone
interval are very well preserved in exposure on the north
side of Pennywinkle Creek valley near the confluence with
Bear Creek, in the NW/4, SW/4, SE/4, Sec. 34, T.3S.,
R.15W., Colbert County, Alabama (Locality 81 of Morse,
1930). Figures 50 and 51 illustrate well preserved specimens
of Pentremites collected from that locality during the present
study.

The Wagnon Member is overlain by the Southward
Spring Sandstone Member of the Pride Mountain Formation.
Morse (1928) named the Southward Spring Sandstone (of
formational rank) for exposures near the Southward Spring
located south of Cypress Pond in the NW/4, NE/4, SE/4,
Sec. 16, T.5S., R.llE. This spring is designated as Cave
Spring on topographic maps, and is a rest area on the north
side of the Natchez Trace Parkway. Welch (1958) retained
the name Southward Spring Sandstone and placed the unit
as a member of the Pride Mountain Formation (Figure 31).
Figure 52 illustrates the outcrop appearance of the South
ward Spring Sandstone Member in outcrop, at the type lo
cality. The unit consists of dark yellowish-brown, thin- to
medium-bedded, fine- to medium-grained, well cemented,
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Figure 48 - Fossiliferous limestone characteristic of the Wagnon Member of the Pride Mountain Formation (Southward Pond For
mation of Morse, 1928) in exposures in eastern TishomingoCounty and western Colbert County, Alabama. Quarter for scale. Lo
cation: NW/4, SW/4, SE/4, Sec. 34, T.3S., R.15W., western Colbert County, Alabama.
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Figure 49 - Well preserved cryptostome fenestrate bryozoans and brachiopods in the thinly bedded limestones comprising basal
portions in the Wagnon Member of the Pride Mountain Formation. Quarter for scale. Location: NW/4, SW/4, SE/4, Sec. 34, T.3S.,
R.15W., western Colbert County, Alabama.
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Figure 50 - Specimen of Pentremites sp., cf. P. pulchellus
(described in Morse, 1930) collected from the thinly bedded,
fossiliferous limestones comprising the basal portion of the Wag
non Member of the Pride Mountain Formation (Locality 81 of
Morse, 1930). Scale in centimeters. Location: NW/4, SW/4,
SE/4, Sec. 34, T.3S., R.15W., Colbert County, Alabama.

Figure 51 - Specimen of Pentremites godoni (described in Morse,
1930) collected from lower limestone intervals in the Wagnon
Member of the Pride Mountain Formation. Scale in centimeters.

Location: NW/4, SW/4, SE/4, Sec. 34, T.3S., R.15W., Colbert
County, Alabama.
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Figure 52 - Southward Spring Sandstone Member of the Pride
Mountain Formation at the type locality of Morse (1928). Scale
in feet. Location: NW/4, NE/4, SE/4, Sec. 16, T.5S., R.llE.

partially calcareous, quartz sandstone with occasional inter
vals of sandy shale. Indistinct fossil casts are preserved lo
cally along bedding planes, as preservation is poor. Morse
(1930) described occurrences of crinoid stem fragments,
brachiopods, and bivalves from the Southward Spring Sand
stone stratigraphic interval at the north end of Southward
(Cypress) Pond (his collecting locality no. 48). The maxi
mum exposed thickness of the Southward Spring Sandstone
is about 15 feet at the type locality. A maximum estimated
thickness of 30 feet is reported in Morse (1930). The South
ward Spring Sandstone Member thins eastward from ex
posures in Tishomingo County to a very thin, laterally
discontinuous interval (4 feet in exposures along Cane Creek)
of very fine-grained asphaltic sandstone in northern Alaba
ma (cross section of Welch, 1958). The member is exposed
in easternmost Tishomingo County, but seems to be continu
ous within the small area of outcrop.

The Southward Spring Sandstone is overlain by an in
terval of olive-gray shale that grades upward through a se
quence of calcareous, fossiliferous shales into fossiliferous,
oolitic limestones and interbedded calcareous shales. Welch

(1958) named this interval the Sandfall Member for ex

posures on Sandfall Mountain, SE/4, SE/4, Sec. 15, T.4S.,
R.12W., Colbert County, Alabama. The Sandfall interval
occupies lowermost portions of the sequence named the
Southward Bridge Formation by Morse (1928). Morse's
Southward Bridge Formation also included the overlying
Mynot Sandstone Member and the lowermost limestone and
shale intervals in the Green Hill Member of Welch (1958).
Morse (1928) divided the Southward Bridge Formation into,
in ascending order, a shale, lower limestone, shale and sand
stone, and an upper limestone division. The lower shale and
limestone intervals of Morse (1928) are correlative with the
Sandfall Member of Welch (1958). The shale and sandstone
interval of Morse is correlative with the Mynot Sandstone
Member of Welch (1958), and the upper limestone interval
is correlative with the thin limestone beds at the base of the

Green Hill Member of Welch (1958) (Figure 31). Figure 53
illustrates the outcrop appearance of a thin interval of fos
siliferous, oolitic limestone (lower limestone division of
Morse, 1930) of the Sandfall Member exposed along valley
walls and in the creek bed of Mingo Branch. This limestone
bed is about 4 feet thick, and is underlain by about 30 feet
of dark-gray carbonaceous shale. It is overlain by calcare
ous shales with thin interbeds of fossiliferous, oolitic lime
stone in the uppermost intervals. Morse (1930) described
specimens of bryzoans, brachiopods, bivalves, gastropods,
and cephalopods from the Sandfall interval in exposures lo
cated in eastern Tishomingo County. The Sandfall Member
is about 70 feet thick in eastern Tishomingo County, although
the entire thickness of the member is not exposed at any sin
gle locality. Limestone and shale lithologies of the Sandfall
Member are continuous in Colbert County, Alabama, where
the thickness of the member varies between a maximum of
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Figure 53 - Thin interval of fossiliferous, oolitic limestone in
the Sandfall Member of the Pride Mountain Formation, exposed
along the banks and in the bed of Mingo Branch. Location:
NE/4, SW/4, SE/4, Sec. 20, T.5S., R.llE.
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86 feet at the type locality on Sandfall Mountain and 65 feet
in exposures along Cane Creek (Welch, 1958). Shale lithol
ogies in the Sandfall Member grade eastward through north
ern Alabama into a limestone sequence (Welch, 1958)
described in the Monteagle Limestone of northeastern Alaba
ma in Thomas (1972b and 1979).

The shale and limestone lithologies of the Sandfall Mem
ber are overlain by thin- to medium-bedded sandstones, silt-
stones, and shales of the Mynot Sandstone Member of the
Pride Mountain Formation. This member was named by
Welch (1958) for exposures near the town of Mynot, SW/4,
NW/4, Sec. 7, T.5S., R.14W., in southwestern Colbert
County, Alabama. This interval was included in the South
ward Bridge Formation of Morse (1930), and is equivalent
to the Cypress Sandstone (of formational rank) described in
northern Alabama in Butts (1926) (Figure 31). The Mynot
Sandstone Member is exposed in Cedar Creek and Bear
Creek valleys of eastern Tishomingo County, in Sees. 20,
21, 28, and 29, T.5S., R.llE. Figure 54 illustrates the out
crop appearance of the member exposed in the bed of the
small stream east of Forest Grove Church, in the SW/4,
SE/4, NE/4, Sec. 29, T.5S., R.llE. The Mynot Sandstone
Member consists primarily of thinly bedded sandstone that
is locally calcareous and sparingly fossiliferous. The mem
ber contains medium-bedded sandstone in lowermost inter

vals, and thin-bedded sandstone, shales, and siltstones occupy
upper intervals. The Mynot Sandstone Member is about 30
feet thick in eastern Tishomingo County, although the en
tire thickness of the member is not exposed at any given lo
cality. The member thins eastward from a maximum
thickness of about 30 feet in western Colbert County, to a
thin, discontinuous sandstone bed in eastern Colbert County,

Figure 54 - Thinly interbedded sandstone and shale lithologies
characteristic of the Mynot Sandstone Member of the Pride
Mountain Formation. Location: SW/4, SE/4, NE/4, Sec. 29,
T.5S., R.llE.

Alabama (Welch, 1958). The Mynot Sandstone is not known
to extend east of Colbert County (Welch, 1958).

The Mynot Sandstone Member is overlain by the Green
Hill Member of the Pride Mountain Formation. The Green
Hill Member was named by Welch (1959) for exposures in
Green Hill Branch, located about 3 miles south of the town
of Barton, in the SW/4, NW/4, Sec. 22, T.4S., R.13W.,
Colbert County, Alabama. The member consists primarily
of thinly bedded, bioclastic, fossiliferous, oolitic limestones
and finely crystalline, fossiliferous limestones in lowermost
portions, which grade upward into intervals of locally cal
careous shale and siltstone. The lowermost crystalline, fos
siliferous limestone interval of the Green Hill Member is

equivalent to the upper limestone division of the Southward
Bridge Formation of Morse (1928 and 1930). This results
in the offset between the top of the Southward Bridge For
mation of Morse (1928) and the base of the Green Hill Mem
ber described in Welch (1958) as shown on the correlation
chart (Figure 31) of this report. Upper shaly intervals of the
Green Hill Member are equivalent to lower portions of the
Forest Grove Formation of Morse (1928). The Green Hill
Member is approximately 80 feet thick in eastern Tishomingo
County, and thins eastward to a thickness of 30 feet or less
in eastern Colbert County, Alabama (Welch, 1958). The
member is not recognized east of Lawrence County, Alaba
ma (Welch, 1958).

The Green Hill Member is the uppermost interval of the
Pride Mountain Formation. The fossiliferous limestones and

shales in lower portions of the Green Hill Member are well
exposed behind the dam of a pond that occupies the con
fluence of Rock Quarry Branch and Maudlin Branch in
Tishomingo State Park, in the NE/4, SE/4, NE/4, Sec. 25,
T.5S., R.10E. The lower limestone interval contains numer
ous crinoid fragments, productids, and bryozoans, and the
shales contain trace fossils. Figure 55 illustrates the close-
up appearance of the lower limestone interval. The limestone
appears massive in relatively unweathered exposure, but upon
weathering attains a brown color and a laminated appear
ance. The basal limestone is up to 5 feet thick, and is over
lain by a sequence of calcareous shale, siltstone, and very
thin intervals of thinly bedded sandstone. Fracture patterns
are enhanced by stream erosion in the exposure behind the
dam of the small pond in Tishomingo State Park (Figure 56).
Overlying shales and siltstones in the Green Hill Member
are locally calcareous and fossiliferous. Morse (1930) report
ed specimens of bryzoans, brachiopods, bivalves, and gas
tropods from thinly bedded sandstones, siltstones, and shales
comprising upper portions of the Green Hill interval.

Hartselle Formation

Smith (1894) named the Hartselle Sandstone for ex
posures at the town of Hartselle, Morgan County, Alaba
ma. This persistent sandstone interval was initially named
the Legrange Sandstone by Smith (1879). Butts (1910) placed
this interval as the Hartselle Sandstone Member of the Ban

gor Limestone. Later Butts (1926) placed the Hartselle Sand-
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Figure 55 - Fossiliferous limestone interval that occupies lower
most portions of the Green Hill Member of the Pride Moun
tain Formation. This interval is 5.5 feet thick at this locality,
and is continuous locally in outcrop. Dime for scale. Location:
NE/4, SE/4, NE/4, Sec. 25, T.5S., R.IOE.

stone as a formation separating the underlying Golconda
Formation and the overlying Bangor Limestone. Morse (1928
and 1930) named the Hartselle sandstone interval the High
land Church Sandstone Member of the Forest Grove For

mation for exposures near the church located in the NE/4,
SE/4, NE/4, Sec. 26, T.5S., R.IOE., Tishomingo County,
Mississippi. Shaly intervals in the Forest Grove Formation
of Morse (1928) that underlie the Hartselle interval were sub
sequently named the Green Hill Member of the Pride Moun
tain Formation. The name Hartselle rather than Highland
Church is used in this report as it is more widely recognized
(Welch, 1958; Thomas, 1972b). However, Morse's terms
including Highland Church were used in a recent report by
Bicker (1979). The Bangor Limestone and uppermost por
tions of the Hartselle Formation are truncated by the ero
sional surface at the base of the Cretaceous Coastal Plain

onlap in Tishomingo County, and the Hartselle is the youn
gest Paleozoic formation that occurs in the subsurface or at
the surface of Tishomingo County.

The contact between the Pride Mountain Formation and

the overlying Hartselle Formation is locally erosional and
slightly undulating in outcrop, but appears to be gradational
in samples from core holes that penetrate this interval in
southwestern Tishomingo County. The Hartselle Formation
is overlain by fluvial sediments of the Tuscaloosa Group,
or gravels and marine sands of the Eutaw Group where the
Tuscaloosa is absent. The Hartselle Formation is locally over
lain by Quaternary terrace deposits where exposed at the sur
face of Tishomingo County. The upper surface of the
Hartselle Formation is erosional, and originally deposited

Figure 56 - Fractures in basal limestone interval in the Green
Hill Member of the Pride Mountain Formation. The fractures

generally trend N. 48° E. and N. 60° W., with local variations
of ± 5° in the immediate area. Rock hammer is 12 inches in

length, and the handle points northward. Location: NE/4, SE/4,
NE/4, Sec. 25, T.5S., R.IOE.

thicknesses of the sandstone interval are not preserved at the
surface of Tishomingo County.

The Hartselle Formation consists primarily of a thin-
to thick-bedded, well-cemented, sparingly fossiliferous,
quartz sandstone sequence that contains occasional thin in
tervals of sandy shale, and isolated intervals and zones of
calcareous sandstone and shale. Thick-bedded sandstone in

tervals have a homogeneous or massively bedded appear
ance in outcrop, and form small cliffs and overhangs as less
resistant shales in the underlying Pride Mountain Formation
weather from beneath the sandstone ledges. The Hartselle
Formation locally contains zones of thin-bedded and ripple-
bedded sandstones and thin intervals of sandy shale. The cliff-
forming sandstones comprising the Hartselle Formation stand
out in relief along the valley walls of Bear Creek in Tishomin
go State Park, and form interesting features such as the well
known rock climbing locality described as Jeans Overhang
in McCafferty (1987) (Figure 57). The maximum exposed
thickness of the Hartselle Formation at any given locality
is about 30 feet, although the base of the formation is fre-
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Figure 57 - Small cliffs and overhangs form in thick, massive
sandstone beds of the Hartselle Formation exposed along Bear
Creek valley in the vicinity of Tishomingo State Park. Scale in
feet. Location: NE/4, NE/4, NE/4, Sec. 31, T.5S., R.llE.

quently covered by colluvial talus generated by downslope
movement of large, displaced blocks of sandstone. The max
imum observed thicknesses of the Hartselle Formation wi

thin Tishomingo County occur in continuous core samples
from test wells drilled by the U. S. Army Corps of Engineers
during geologic foundation studies regarding Bay Springs
Dam. The maximum thickness observed in these well sam

ples is 64 feet in core hole BS-DC-204, located in the SE/4,
SE/4, SW/4, Sec. 26, T.6S., R.9E. The Hartselle Forma
tion occurs in Alabama as a linear, northwest to southeast
trending body of sandstone that attains a state-wide maxi
mum thickness of more than 150 feet (Thomas, 1972b). The
Hartselle Formation thins eastward across northern Alaba

ma, from a thickness of 140 feet in Colbert County, to 10
feet in Madison County, Alabama (cross section of Welch,
1958). The isolith maxima of the Hartselle Formation ex
tend from central Colbert County southeastward through
Franklin, Walker, and St. Clair counties in Alabama (Tho
mas, 1972b). The Hartselle Formation pinches out north
eastward in Alabama into the carbonate lithologies of the
Monteagle Limestone (Thomas, 1979). The Hartselle For
mation occurs to the north in Tennessee as a 90 foot thick

(maximum) sequence of shale, sandy limestone, and calcare
ous sandstone (Milici et al., 1979). The Hartselle continues
northward into south-central Kentucky, and isreplaced east
ward in Kentucky by the Newman Limestone; it is correla
tive with the Hardinsburg Sandstone of west-central and
western Kentucky (Rice et al., 1979).

The Hartselle Formation continues southwestward from
areasof outcrop in easternTishomingo County (Plate 1, sheet
2) and attains a maximum known county-wide thickness of
64feet in the shallow subsurface of southwestern Tishomingo
County (Plate 4). The Hartselle Formation grades westward
into the Floyd Shale ineastern portions of Itawamba County,
Mississippi, and thickens eastward to a maximum of 175 feet
in the subsurface of Franklin County, Alabama (Welch,
1959). The westernmost limit of occurrences of the Hart
selleFormation in the subsurface of northeastern Mississip
pi can thus be estimated to extend westward in the subsurface
of northeastern Itawamba, southwestern Tishomingo, and
eastern Prentiss counties.

The essentially flat-lying sandstone beds comprising the
Hartselle Formation are gently folded locally, and the strike
and dip vary accordingly. Regional strike of the Hartselle
Formation is about N. 70° W., and dip is to the southwest
at less than 1/2°, rarely exceeding 50 feet per mile in
Tishomingo County.

The Hartselle Formation occurs at the surface of

southeastern Tishomingo County in a narrow belt of ex
posures along Bear Creek and Cedar Creek valleys. Isolat
ed occurrences of the Hartselle Formation occupy stream
beds and lowermost valley walls of the upper reaches of
McDougal Branch and Perry Branch, and intermittent ex
posures occur along the stream beds and valley walls of Jour-
dan Creek, Berry Branch, and Rock Creek in southwestern
Tishomingo County. The Hartselle Formation is exposed on
the south side of Bay Springs Dam, but floodwaters of Pick
wick Lake cover exposures reported in Morse (1930), which
are located north of the present dam site in Mackeys Creek
valley.

Blocks of sandstone that occur in the uppermost reaches
of Mingo Branch (NE/4, SE/4, NW/4, Sec. 29, T.5S.,
R. 1IE.) and in the stream bed of Rock Creek (NE/4, SW/4,
SW/4, Sec. 11, T.7S., R.9E) represent the northeastern and
southwestern limits (respectively) of occurrences of the Hart
selle Formation at the surface of Tishomingo County. These
exposures are too small in areal extent to appear on the sur
face map. The most spectacular exposures of the cliff-
forming Hartselle sandstones occupy steep valley walls along
portions of Bear Creek and Cedar Creek and their tributaries.

The Hartselle Formation occupies uppermost portions
of a southwest trending Paleozoic ridge preserved at the sur
face and in the shallow sub-surface of southern Tishomingo
County (Plate 5). To the northwest and southeast of this ridge
the Hartselle is truncated by the Tuscaloosa Group. Where
the Tuscaloosa is absent over the ridge in the vicinity of
Horseshoe Bend on Bear Creek the Hartselle is overlain by
the McShan Formation. The southwest extension of this Mis

sissippian ridge across southern Tishomingo County is
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manifested at the surface by the presence of Hartselle sand
stones in the stream valleys of Perry Branch,JourdanCreek,
RockCreek, and MackeysCreek (Plate 1, sheet2). The sharp
bends in the course of Bear Creek are the result of initial
downcutting of the streamalong planesof weakness afford
ed by thejoint system developed in the Hartselle sandstones,
and the subsequent deep incisement of Bear Creek within
steep rockvalley walls in areas where the stream course in
tersects the sedimentary rocks comprising uppermost por
tions of the Paleozoic ridge. Main fractures in the joint system
trend N. 50° W. and N. 45° E., with local variations of
up to ± 10°. Structural control of the course of Bear Creek
by the joint system present in the sedimentary rocks of the
Hartselle and Pride Mountain formations is most apparent
along portions of Bear Creek located between the NE/4 of
Sec. 25, T.5S., R.IOE., and the NE/4, Sec. 13, T.6S.,
R.IOE. (Plate 1, sheet 2). The main legs of each bend of
Bear Creek along this portion of its course are parallel to
a direction of fracture in the Hartselle Formation.

The contact of the Hartselle Formation with the under

lying Pride Mountain Formation occurs as a very sharp litho
logic boundary between upper Pride Mountain shales and
lowermost sandstone beds in the Hartselle Formation (Figure
58). The contact is slightly undulatory locally, and appears
to be erosional in surface exposures (Figure 59), although
the lithologic boundary between the units is greatly enhanced
by weathering in outcrop. No basal conglomeratic zones were
observed during the course of fieldwork concerning the
present study. Although the lithologic boundary between the
Hartselle and Pride Mountain formations is very abrupt and
often undulatory in outcrop, the contact probably does not
span large intervals of time. The abrupt lithologic boundary
is probably the result of brief periods of erosion or non-
deposition (hiatus) between changing depositional environ
ments in this region. The contact is unconformable locally,
in western portions of east-neighboring Colbert County, but
is generally considered to be conformable elsewhere in north
western Alabama (Welch, 1959). Continuous core samples
collected from test wells drilled in southwestern Tishomin

go County during foundation studies regarding Bay Springs
Dam show the contact of the Hartselle Formation and un

derlying shales in the upper Pride Mountain Formation as
gradational through a thin interval of interlaminated sand
stone, siltstone, and shale, similar in appearance and lithol
ogies to the contact interval shown in Figure 58. Other
exposures in eastern portions of the county show the con
tact to be erosional (Figure 59).

The Hartselle Formation is asphaltic along portions of
the outcrop belt located between Hartselle and Littleville,
Colbert County, Alabama (Welch, 1958) and in the subsur
face of adjacent areas in northern Alabama (Beavers and
Boone, 1976). Hartselle outcrops observed in Tishomingo
County during the present study consist primarily of very
clean quartz arenites with few impurities; petroliferous
residue is rarely preserved in exposures or subsurface sam
ples observed during this study. Hartselle sandstones are
highly leached where overlain by Tuscaloosa fluvial sedi
ments in Tishomingo County. Petroliferous sandstones in the
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Figure 58 - Abrupt lithologic boundary between sandy shales
of the uppermost Pride Mountain Formation and lowermost
Hartselle sandstone beds. Scale in feet. Location: NE/4, NE/4,
NE/4, Sec. 31, T.5S., R.llE.

Hartselle Formation are generally restricted to areas of north
western Alabama, where the Hartselle is preserved below
the Bangor Limestone.

The Hartselle Formation is composed of fine- to
medium-grained sandstone, with occasional intervals of
coarse-grained sandstone, rare quartz granules, and small
pebbles. The sandstones are generally very light-gray to white
when fresh (such as in recent quarry excavations) and weather
to various shades of gray and brown. Locally, the sandstones
are green, pink, purple, or grayish orange in fresh exposures.
Intervals of varicolored (light-gray, green, pink, etc.) sand
stones excavated during construction of Bay Springs Lock
and Dam are utilized as riprap at the dam site. Purple sand
stones occur locally in the sandstone quarry located in SE/4,
NW/4, NE/4, Sec. 7, T.6S., R.llE. The sandstones are
primarily thin- to medium-bedded (3 inches to 2 feet thick),
with frequent intervals of thick-bedded (3 to 5 feet thick)
sandstones that stand out as ledges and small cliffs (Figure
60). Individual beds within the thick-bedded sandstone in
tervals often appear homogeneous or massive in outcrop.
Weathering enhances the bedding characteristics (where bed
ding is present), and very thin cross-bedding, ripple bedding
and laminations within the thick sandstone beds stand out
in local relief. Figure 61 illustrates the outcrop appearance
of a thick-bedded (up to 4 feet thick) sandstone interval, in
which each bed contains an upward gradation from thinly
cross-bedded to laminated and ripple laminated, fine-grained
sandstones. The Hartselle Formation frequently contains in
tervals of very thinly interbedded and interlaminated sand
stone, siltstone, and shale. A persistent, 8 to 10 foot-thick
interval of interbedded and interlaminated sandstone, silt-
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Figure 59 - Silica-cemented, fine- to medium-grained, horizon
tally bedded quartz sandstone (quartz arenite) of the Hartselle
Formation in outcrop. The contact with the underlying Pride
Mountain shales is abrupt, and slightly undulatory at this
locality. Uppermost erosional surface of the Hartselle sandstone
is overlain by quartzite-bearing, high elevation fluvial terrace
gravels at this locality. Scale in feet. Location: NE/4, NE/4,
SW/4, Sec. 30, T.5S., R.llE.

stone, and shale occurs in central portions of the sequence
of medium-bedded sandstones of the Hartselle Formation in

southwestern Tishomingo County. This shaly interval occurs
in exposures along the Tennessee-Tombigbee Waterway, im
mediately downstream from (south of) Bay Springs Dam
(Figure 62).

The Hartselle Formation is fossiliferous locally. Morse
(1930) reported local occurrences of crinoid stem fragments,
bryozoans, brachiopods, bivalves, and gastropods, preserved
as impressions in the sandstones. Fossil molds and casts in
the sandstones are, in general, very faint and poorly
preserved. Figure 63 illustrates a fossiliferous zone preserved
in a lowermost interval of the Hartselle Formation, exposed
on the north side of Bear Creek valley in Horseshoe Bend,
NW/4, NE/4, NE/4, Sec. 31, T.5S., R.llE. Trace fossils,
which probably represent burrowing activities of annelids,
are frequently preserved along bedding planes as irregular,
tubular trails (Figure 64). Plant remains, in the form of faint,
indistinct leaf impressions and molds of tree trunks, are oc
casionally preserved in Hartselle sandstones. Figure 65 il

Figure 60 - Thin- to medium-bedded sandstone interval in low
er portions of the Hartselle Formation. Scale in feet and 0.1
foot increments. Location: NE/4, NE/4, SW/4, Sec. 30, T.5S.,
R.llE.

lustrates a well preserved log of the ancient scale tree
Lepidodendron sp., exposed in the small sandstone quarry
in the SE/4, NW/4, NE/4, Sec. 7, T.6S., R.llE.

Sandstone comprising the Hartselle Formation is an ex
cellent building stone and is utilized extensively in the con
struction of buildings and houses (Figure 66). Several small
sandstone quarries locally produce building stone in
Tishomingo County. The sandstones are less weathered
where protected by overlying Coastal Plain sediments, in
areas adjacent to the main Hartselle outcrop belt. The poten
tial resource of the Hartselle sandstone sequence of Tishomin
go County as a building stone was initially reported in Logan
(1911). Morse (1935) described various stone cutting and
building techniques utilized in the construction of stone struc
tures from sandstone locally quarried from the Hartselle For
mation. Many houses in Tishomingo County are constructed
of the very durable and beautiful sandstones locally exca
vated from small quarries in the Hartselle Formation located
along Bear Creek valley.
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Figure 61 - Hartselle sandstone beds at this locality are 1 to 3
feet thick, and contain upward gradations from cross-bedded
to laminated and ripple laminated sandstones. Scale in feet and
0.1 foot increments. Location: NW/4, NE/4, NE/4, Sec. 31,
T.5S., R.llE.

Figure 62 - Thinly interbedded and interlaminated sandstones,
siltstones, and shales separate intervals of medium- to thick-
bedded sandstones in the Hartselle Formation in southwestern-

most Tishomingo County. Location: NE/4, NW/4, NW/4, Sec.
35, T.6S., R.9E.
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Figure 63 - Fossil impressions of brachiopods, bivalves, and
other forms preserved in a lowermost interval of the Hartselle
Formation. Quarter for scale. Location: NW/4, NE/4, NE/4,
Sec. 31, T.5S., R.llE.

Figure 64 - Trace fossils occur frequently along bedding planes
in the Hartselle sandstones. This form probably represents the
trail of an annelid. Quarter for scale. Location: small sandstone
quarry in SE/4, NW/4, NE/4, Sec. 7, T.6S., R.llE.



TISHOMINGO COUNTY GEOLOGY AND MINERAL RESOURCES 69

Figure 65 - Trunk of the ancient tree Lepidodendron sp.
preserved in the Hartselle sandstone. Scale in feet and 0.1 foot
increments. Location: SE/4, NW/4, NE/4, Sec. 7, T.6S., R.llE.

Figure 66 - Main office and museum at Tishomingo State Park constructed from the Hartselle sandstone. Location: NE/4, SW/4,
NE/4, Sec. 31, T.5S., R.llE.
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MESOZOIC ERATHEM

CRETACEOUS SYSTEM

UPPER CRETACEOUS

Tuscaloosa Group

The Tuscaloosa Group is the basal unit of the Coastal
Plain sequence in Tishomingo County. The original refer
ence to the Tuscaloosa (included in the Eutaw Group of Hil-
gard, 1860)assigned formational rank to pre-Eutaw, Upper
Cretaceous strata exposedalong the banks of the BlackWar
rior River near the town ofTuscaloosa, Alabama (Smith and
Johnson, 1887).Stephenson (1914) correlatedthe Tuscaloosa
in Mississippi and Alabama, and recognizedthe Tuscaloosa
as a formation. McGlothlin (1944) recognized four distinct
lithologic units, with the uppermost two units separated by
a major unconformity. This classification defined the Tus
caloosa as consisting of a lower formation that is subdivid
ed into three lithologies and an upper conglomeratic
formation, although no formation names were proposed in
that study.

The Tuscaloosa was assigned group rank and divided
into the Cottondale, Eoline, Coker, and Gordo formations
by Conant and Monroe (1945) and Monroe et al. (1946)
(Figure 67). Unconformably overlying strata previously con
sidered uppermost Tuscaloosa (Stephenson and Monroe,
1940) or lowermost Eutaw (McGlothlin, 1944) were included
in the McShan Formation (Monroe et al., 1946). According
to this classification, lower Tuscaloosa strata (the Cotton-
dale and Eoline formations) are, at least in part, marine in
origin and the overlying Coker and Gordo formations are
considered to be of continental origin. The Gordo is the only
formation in the Tuscaloosa Group to contain large thick
nesses of gravel (Monroe et al., 1946).

Marcher and Stearns (1962) divided the Tuscaloosa
lithologies into western and eastern facies, based on occur
rences in Tennessee. The differing Tuscaloosa lithologies are
a result of differing source areas and modes of transport.
Prior to and during Tuscaloosa deposition, the Pascola Arch
extended across areas presently occupied by the Mississippi
Embayment (Stearns and Marcher, 1962). The sediments
comprising the westernTuscaloosa lithofacies consist primar
ily of Devonian and Mississippianage cherts with occasion
al sandstone pebbles. Theseelastics werederived bothlocally
(Fort Payne chert) and from bedrock comprising the Pasco
la Arch, which contributed Devonian age (Camden) chert
and Cambrian or Ordovician age sandstones and frosted
quartz. The poorly sorted chert gravels of the western fa
cies grade eastwardinto, and interfingerwith, the well-sorted
chert and quartz-bearing (veinquartzand quartzite) gravels
characteristic of the eastern Tuscaloosa facies in Tennessee
(Marcher and Stearns, 1962). Possible sources of sediments
comprising the eastern Tuscaloosa facies include Pennsyl-
vanian bedrock in the Appalachian Plateau to the east, the
southern Illinois Basin to the north, and the Black Warrior
Basin to the southeast. The distribution and exotic litholo
giesof the eastern faciesindicatethat longshorecurrentsmay
have transported and winnowed these sediments (Marcher

and Stearns, 1962). Russell (1987) described two major late
Cretaceous stream systems that transported Tuscaloosa grav
els into northeastern Mississippi: a system of southeast flow
ing streams that contributedchert gravels and a southwest
flowing system that contributed quartz sand and quartzite
pebbles, in addition to chert.

Tuscaloosa exposures in Tishomingo County indicate
that gravels that contain quartz sand and quartzite pebbles
(eastern facies) occur at stratigraphically lower positions than
quartz-free chert gravels characteristic of the western facies.
The updip limit of gravels that contain a quartz sand matrix
and rare quartzitepebbles occurs along a northeast-southwest
line that passes north of Margerum, Alabama (Russell et al.,
1983). These quartzite- and quartz-bearing gravels also oc
cur west of Belmont in southern Tishomingo County, in the
Rosebud and Rock Creek valleys.

All Cretaceous strata above the Paleozoic rocks and be

low the Eutaw Group are mapped and described in this report
as the Tuscaloosa Group because strata previously included
in the Gordo Formation as mapped in northeastern Missis
sippi, and adjacent areas in Alabama and Tennessee, are di-
achronous (Russell et al., 1983). Tuscaloosa gravels that
underlie Tishomingo County are primarily composed of chert
gravel, sand, and clay lithologies equivalent to the western
lithofacies (Figure 68). An underlying sequence of quartz-
bearing sands and gravels is exposed in southeastern por
tions of the county. Mineralogies of Tuscaloosa gravels in
Tishomingo County indicate that the quartz (quartzite or vein
quartz) bearing eastern lithofacies occupies lowermost por
tions of Tuscaloosa gravel sequences. The eastern lithofa
cies is generally less coarse than the larger chert pebblesand
cobblescharacteristic of the western lithofacies (Figure 69).
Exposuresof these Gordo equivalentgravels in Tishomingo
County are limited to areas along the eastern county bound
ary south of U. S. Route 72, and areas occupied by Red Bud
and Rock Creek valleys. The most instructive of exposures
that reveal the boundary between the eastern and western
Tuscaloosa facies occurs in a small gravel pit located in the
Red Bud Creek valley in southernmost Tishomingo County
(NE/4, NE/4, SW/4, Sec. 17, T.7S., R.IOE.). Figure 69
shows the outcrop appearance of the facies boundary. Lenses
and beds of quartz sand that occur below the interval shown
in Figure 69 are also exposed one mile to the east of that
locality (Figure 70).

The thickest of Tuscaloosa exposures in the Tishomin
go County vicinity occurs in a gravel pit 1.5 miles east of
the Mississippi-Alabama state line, about 0.2 mile south of
U. S. Route 72 on the north side of Pennywinkle Creek val
ley in SE/4, Sec. 34, T.3S., R.15W. Pride Mountain shales
in thatvicinity are unconformably overlainby approximate
ly 20 feet of quartz-bearing gravels in a quartz sand matrix,
which are, in turn, overlain by approximately 185 feet of
sand, clay, and chert gravel (western facies) lithologies
characteristic of the majority of Tuscaloosa occurrences in
Tishomingo County.

Tuscaloosa lithologies in east-central Tishomingo
County include white to very light gray, silty, kaoliniticclay
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Figure 68 - General appearance of coarse Tuscaloosa chert grav
el in outcrop. Larger chert cobbles in this area frequently exceed
5 inches in length. Pickax handle is 26 inches in length. Loca
tion: SW/4, SW/4, NW/4, Sec. 15, T.3S., R.llE.

lenses of variable thickness measuring less than 30 feet at
any given exposure. Thinly interbedded and interlaminated
marine sands and clays, typical of the McShan Formation,
unconformably overlie upper Tuscaloosa clays in that area
(Figure 71). The best exposures of this sequence begin on
the north side of U. S. Route 72, 0.25 mile east of the
Mississippi-Alabama state line in SE/4, SE/4, NW/4 of Sec.
33, T.3S., R.15W., Colbert County, and continue southward
for 1.5 miles in Alabama, along the state line, along the
secondary road across Pennywinkle Creek valley, where Tus
caloosa gravels unconformably overlie the Pride Mountain
Formation. The north valley wall of Pennywinkle Creek, in
NW/4, Sec. 4, T.4S., R.15W., Colbert County, marks the
southern boundary of a Tuscaloosa fluvial channel that has
cut down through and removed bedrock equivalent to the
Pride Mountain strata presently preserved on the south val
ley wall of Pennywinkle Creek (SW/4, Sec. 4).

Occasional exposures of quartz-bearing (quartzite and
vein quartz) Tuscaloosa gravels and sands are limited to
southeastern and eastern portions of Tishomingo County. Ex
posed portions of the boundary between western and eastern
Tuscaloosa lithofacies described by Russell et al. (1983)

through southern Tishomingo County are exemplified by the
exposurein the central portion of Section 17, T.7S., R.10E.
(Figure 69). Here over 15 feet (basal portion not exposed)
of horizontally bedded chert gravel in a predominantly
medium-grained quartz sand matrix (eastern facies) are over
lain by approximately 16 feet of irregularly bedded chert
gravels in a predominantly silt and clay matrix, containing
numerous thin, irregular, ferruginous cemented, chert peb
ble conglomeratic beds near the base (western facies). Tus
caloosa gravels at this locality (Figure 69) are unconformably
overlain by 21 feet (exposed) of thinly interbedded sands and
carbonaceous, silty clays characteristic of the McShan For
mation in this area. Silt and clay lithologies similar to those
that occur as lenses in uppermost Tuscaloosa exposures near
Margerum, Alabama, occur here as matrix material in the
uppermost chert gravels. Tuscaloosa clay lenses are limited
in exposure primarily to easternmost Tishomingo County,
and are replaced to the west by sands and gravels typical
of the majority of the county-wide Tuscaloosa occurrences.
A good example of these lithologic variations occurs in a
gravel pit on the north side of Brown Creek valley (NE/4,
Sec. 31, and NW/4, Sec. 32, T.2S., R.llE.), as white to
very light gray, silty clay intervals are replaced laterally by
sand and gravel lithologies (Figure 72) in which the silty
kaolinitic clays that generally occur in lowermost and up
permost Tuscaloosa intervals occur as matrix material. These
clays were derived from in situ clays developed on the un
derlying Paleozoic rocks. Mellen (1937) described the ori
gin and distribution of these (Little Bear Residuum) clays.
X-ray analyses of Tuscaloosa clays appear in the clay sec
tion of this report.

The Tuscaloosa Group unconformably overlies the
Paleozoic sedimentary rocks (Figure 73). This highly irregu
lar erosional surface is the boundary between the Highland
Rim and East Gulf Coastal Plain Physiographic Sections,
where exposed at the surface of Tishomingo County. Un
usually large thicknesses of Tuscaloosa strata are preserved
in paleovalleys, in which sequences of chert gravels inter
spersed with varying amounts of sand, silt, and clay exceed
300 feet (Figure 74). Isolated bodies of gravel, sand, and
clay strata preserved in paleovalleys characterize the north
ern limit of Tuscaloosa occurrences in Tishomingo County.

The Geologic Map of Tishomingo County (Plate 1) il
lustrates the areal distribution of the Tuscaloosa Group where
exposed at the surface in Tishomingo County, and Figure
74 is an isopach map giving thickness and updip limit of the
Tuscaloosa Group in the subsurface. The Tuscaloosa Group
is overlapped to the north by the Eutaw Group (Plate 1 and
Figure 74). The Tuscaloosa Group is missing in areas of
Tishomingo County where Paleozoic strata, occurring at rela
tively high elevations during deposition of Tuscaloosa sedi
ments, are unconformably overlain by the Eutaw Group.
These zones are shown by the areas of zero thickness illus
trated in Figure 74. The Tuscaloosa often persists as only
a few feet of chert gravel in a matrix of silt and clay in areas
underlain by an elevated Paleozoic surface. An example of
this can be seen in the uppermost reaches of McDougal
Branch east of the town of Neil, where the roadcut in SE/4,
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Figure69 - The irregular boundary between the eastern (lower) and western facies of Tuscaloosa gravels. Thinly bedded marine
sands and silty clays of the overlying McShan Formation occur above the terraced area 4 feet above the top of the pole. Pole is
25 feet high, scale in feet. Location: NE/4, NE/4, SW/4, Sec. 17, T.7S., R.IOE.
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Figure 70 - Eastern, quartz-bearing facies of the Tuscaloosa,
exposed as massive quartz sand in lower portions, overlain by
3Vi feet of small, well-rounded chert and flattened quartzite peb
bles in a matrix of quartz sand. Scale in feet. Location: SE/4,
SE/4, NW/4, Sec. 16, T.7S., R.IOE.
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Figure 71 - Erosional contact between uppermost clays of the Tuscaloosa Group and the unconformably overlying horizontal and
cross-bedded sands and silty clays of the McShan Formation. Scale in feet. Location: SE/4, SE/4, NW/4, Sec. 33, T.3S., R.15W.

SE/4, SE/4, Sec. 34, T.5S., R.IOE., exposes 2 feet of chert
gravel in a light-gray silt matrix separating the Hartselle sand
stone from the McShan Formation. The Tuscaloosa is miss

ing altogether in the vicinity of Highland Church, where a
core hole drilled by the Bureau of Geology, file designation
M.G.S.-l, located in the SE/4, NE/4, NE/4, Sec. 26, T.5S.,
R.IOE., encountered 30 feet of McShan strata above the
Hartselle Formation. The Tuscaloosa thickens to the north

and south of areas underlain by this elevated Paleozoic sur
face as shown in Figure 74. Plate 5 illustrates the general
distribution of ridges and depressions on the Paleozoic sur
face. Plates 2,3, and 4 illustrate the subsurface relationship
of Paleozoic strata with the overlying Tuscaloosa Group in
cross section.

The Tuscaloosa Group attains a county-wide maximum
thickness of 418 feet in the subsurface of west-central

Tishomingo County, where the Paleozoic rock surface con
tains a large paleochannel system that opens to the west
(Figure 74). Cross section A-A' (Plate 2) shows the subsur
face stratigraphic profile across the deep fluvial valley. The
east-west stratigraphic profile, which runs generally parallel
to the axis of the depression or paleovalley floor, is illus
trated on Plate 3. Test holes drilled by the U. S. Corps of

Engineers in cooperation with the U.S. Geological Survey
during ground-water investigations for the Tennessee-
Tombigbee Waterway provide a great wealth of subsurface
stratigraphic information about central Tishomingo County.
The maximum county-wide Tuscaloosa thickness was en
countered in Test Hole ME3-1, located in the NW/4, SE/4,
NE/4, Sec. 13, T.4S., R.IOE., where approximately 418 feet
of chert gravel supported in the lower portions by a matrix
composed predominantly of silt and clay overlie more than
60 feet of residual clays developed on Paleozoic strata. Clays
of the lower interval gradually grade downward into un-
weathered limestones and cherts of the Tuscumbia For

mation.

The boundary between Paleozoic bedrock and the over
lying Tuscaloosa Group is generally masked in the subsur
face in areas where residual clays are incorporated into lower
Tuscaloosa beds. The outcrop pattern of the Little Bear
Residuum (Mellen, 1937) follows that of the basal Tuscaloosa
clay. This clay is exposed along the north side of Mill Creek
valley and in roadcuts of the east-west trending road in the
southernmost portions of Sections 9 and 10, T.3S., R.llE.,
where occasional lenses and thin, irregular chert gravel beds
are supported in a clay matrix derived from the underlying
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Figure 72 - Silty clays of the Tuscaloosa Group grade laterally
into zones of chert gravel in which the silty clays are incorpo
rated into the matrix. Pickax is 26 inches in length. Location:
NW/4, NE/4, NE/4, Sec. 31, T.2S., R.llE.

Little Bear Residuum described in this area by Mellen (1937).
More than 400 feet of leached bedrock, composed of vary
ing percentages of clay, silt, and angular chert fragments,
occur below a buried Tuscaloosa paleochannel in northern
Tishomingo County. A core hole profile drilled during geo
logic investigations regarding the T.V.A. Yellow Creek
Nuclear Power Plant located the channel, which is composed
of approximately 140 feet of chert gravels, clays, and sands,
in the vicinity of Goat Island Marina. The westward exten
sion of this paleochannel was indicated by test hole data
reported by Boswell and Wasson (1974), wherein an isolat
ed gravel sequence occurred 130 feet lower than expected
in Test Well 5. Figure 74 illustrates the configuration of this
paleochannel as indicated by outcrop and subsurface data.
The maximum depth and areal distribution of the paleochan
nel can only be generally determined with existing data. It
is unlikely that the above mentioned test holes penetrated the
absolute maximum thickness (axis) of the buried channel(s).
These gravels, in addition to thin, isolated surface exposures
to the east, generally constitute the northward limit of Tus
caloosa occurrences within Tishomingo County. The Tus
caloosa Group continues westward in the subsurface of

Figure 73 - Weathered chert in the Fort Payne Formation, un
conformably over lain by slightly transported, subangular chert
cobbles, intermixed with well-rounded chert pebbles, in a matrix
of clay and sand. Angular chert and clay was derived locally,
and reworked into fluvial gravels transported by Tuscaloosa flu
vial systems. Pickax, 26 inches in length, is at the contact. Lo
cation: NE/4, SE/4, NE/4, Sec. 4, T.3S., R.15W.

Alcorn and Prentiss counties. Parks et al. (1960) reported
a thickness of 87 feet of Tuscaloosa strata from the subsur

face of Prentiss County. The Tuscaloosa Group is estimated
to be about 200 feet thick to the south in adjacent Itawamba
County (Vestal and Knollman, 1947). To the east in neigh
boring Alabama, the Tuscaloosa Group attains a maximum
thickness of 170 feet in Lauderdale County (Harris, Peace,
and Harris, 1963) and, to the south, 100+ feet in Colbert
County (Harris, Moore, and West, 1963). The Tuscaloosa
continues eastward across Alabama and into Georgia.

Much thicker occurrences of Tuscaloosa strata occur to

the south in the subsurface of Mississippi and Alabama where
the Cottondale, Eoline, and Coker formations, not divisible
at the surface in Tishomingo County, occur below the Gor
do Formation. Eargle (1946) described the Tuscaloosa Group
in the subsurface of Neshoba, Kemper, and Lauderdale coun
ties, Mississippi, northeastward to Tuscaloosa County,
Alabama. The thickest Tuscaloosa sequence penetrated along
this (Eargle, 1946) line of section occurs in the subsurface
of Lauderdale County, where the Magnolia Petroleum
Company-Culpepper Number 1 well penetrated a 1348-foot
sequence of Tuscaloosa strata, comprising the Cottondale,
Eoline, Coker, and Gordo formations. The Tuscaloosa Group
is represented at the surface of Tishomingo County by stra
ta that are lithologically (not necessarily time stratigraphi-
cally) equivalent to the Gordo Formation as described by
Eargle (1946). Isolated pockets of olive-green clays, occa
sionally interlaminated with micaceous, glauconitic sands,
occur in depressions in the uppermost Tuscumbia limestone
beds exposed in the quarry in SE/4, Sec. 21, and SW/4, Sec.
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22, T.4S., R.llE., and probably represent a marine phase
of the Tuscaloosa. Fluvial, nonmarine gravels, sands, and
clays characterize the remainder of Tuscaloosa occurrences
in Tishomingo County.

The Tuscaloosa is absent in test holes AP-1, 2, and 3,
where Eutaw strata disconformably overlie Paleozoic rocks
(Plate 1). Figure 75 illustrates the distribution of the Tus
caloosa Group at the surface and in the subsurface of
Tishomingo County. Plate 1 illustrates the Tuscaloosa out
crop in detail. The strike of Tuscaloosa strata trends gener
ally north-south with minor variations. Slight variations in
strike occur in west-central Tishomingo County, where thick
accumulations of Tuscaloosa gravels, sands, and clays fill
a deep westward opening paleovalley or depression on the
top of the Paleozoic rocks (Plate 5). The dip of Tuscaloosa
strata is generally 28 to 30 feet per mile, although local var
iations in dip range from nearly horizontal to almost 40 feet
per mile to the west. Cross section A-A' (Plate 2) illustrates
the subsurface profile of the Tuscaloosa Group along strike.
Cross section B-B' is generally parallel to dip (Plate 3). Cross
section A'-B' crosses Tishomingo County at oblique angles
with respect to strike and dip (Plate 4). These sections illus
trate the highly variable structural characteristics, and the
influence of the underlying Paleozoic surface upon the thick
ness of the Tuscaloosa sediments locally. Variations in strike
determinations are probably partially due to local relief on
the upper Tuscaloosa surface, upon which the McShan For
mation rests unconformably (Figure 75).

Tuscaloosa surface exposure occurs as a belt, about 7
miles wide, and trending northeast-southwest (Plate 1). Sur
face exposures consist mainly of chert gravels in a silty,
clayey sand matrix. Frequently, clays occurring in the matrix
coat the gravels and impart a bleached appearance in out
crop (Figure 72). The only fossil occurrences (Berry, 1919,
p. 14) reported from the Tuscaloosa are leaf impressions in
ligniticand amber-bearing clays exposed in a cut of Southern
Railway 1-5/8 miles southeast of Iuka. Stephenson and Mon
roe (1940, p. 43) determined that these beds comprise lower
most Eutaw strata. The McShan Formation was not

recognized as a separate geologic unit prior to Conant and
Monroe (1945).

Stephenson and Monroe (1940) reported discontinuous
zones in the Tuscaloosa that contain thin intervals of carbo

naceous clays in eastern Tishomingo County. These zones
can be seen in exposures along the north side of Lee High
way, in NE/4, Sec. 2, T.4S., R.llE. Occurrences of silty
clay, which are in general replaced laterally by gravels and
sands, are more numerous in western Alabama man in eastern
Tishomingo County. Figure 76 illustrates a local occurrence
of silty clays separated from overlying, chert gravel con
glomerate by a sharp, local, erosional contact, delineating
the base of a Tuscaloosa fluvial channel. The sandy and silty
clays in the lowermost portions of Figure 76 grade westward
intosandsand gravels. Figure 68 illustrates the general out
crop appearance of coarse lower Tuscaloosa gravel in
Tishomingo County. An overall fining upward trend is in
dicated by the increasing frequency of occurrences of cross-

bedded sands higher in the fluvial sequence (Figure 77). Up
permost Tuscaloosa intervals exposed in easternmost
TishomingoCounty consist of silty clays as shown in Figure
71. Tuscaloosa clays are replaced by sand and gravel lithol
ogies in southwestern Tishomingo County (Figure 69). The
various lithologies that occur in Tuscaloosa fluvial sequences
are described in a composite section shown in Figure 78,
which begins in westernmost Colbert County, Alabama, (lo
cation of Figure 71) in SE/4, SE/4, NW/4, Sec. 33, T.3S.,
R.15W., and terminates in easternmost TishomingoCounty,
SW/4, NW/4, SW/4, Sec. 35, T.3S., R.llE., in the Clear
Creek flood plain. The Tuscaloosa Group is unconformably
overlain by the McShan Formation, and the contact is
described in Figures 78 and 79. Figure 79 describes the lithol
ogies shown in Figure 69, in measured section.

Eutaw Group

The Eutaw Group was named after the town of Eutaw,
Alabama, and defined to include all strata between the
Paleozoic rocks and the Tombigbee Sand Group in Hilgard
(1860). Smith and Johnson (1887) assigned lowermost grav
els and sands of Hilgard's (1860) Eutaw Group to the Tus
caloosa Formation, and included strata comprising the
Tombigbee Sand Group of Hilgard (1860) in the Eutaw For
mation (Figure 67). Safford (1864) defined the Coffee sand
in Tennessee as correlative with lower portions of the Eu
taw in Mississippi. Stephenson (1914) defined the Coffee
sand of Safford (1864) as the uppermost member of the Eu
taw Formation, and defined the Tombigbee Sand Member
to include all strata between the Coffee Sand Member and

lower Eutaw. Stephenson and Monroe (1938) placed the
Coffee sand at the base of the Selma Chalk, and retained
the Tombigbee Sand Member as the uppermost unit of the
Eutaw Formation. As the Eutaw passed from group to for
mational rank (Smith and Johnson, 1887), no new group
name was proposed. Subsequent subdivision of the Eutaw
Formation into members (Stephenson, 1914, and Stephen
son and Monroe, 1938) assigned the name Typical Eutaw
Beds to strata comprising lower portions of the Eutaw For
mation below the Tombigbee Sand Member. The term Eu
taw has been retained in the literature as a group, formation,
and member designation. In the absence of new nomencla
ture concerning the Eutaw, the name is utilized in this report
as defined in Stephenson and Monroe (1938 and 1940), as
Eutaw Group, Formation, and Member designations.

Laminated sands and clays comprising the McShan For
mation, included in the Tuscaloosa Formation of Stephen
son and Monroe (1940) and in the Eutaw Formation of Smith
and Johnson (1887), were described as a separate formation
by Conant and Monroe (1945) to include strata above the
Tuscaloosa and below the Eutaw Formation. The McShan

Formation is the lowermost unit of the Eutaw Group, and
is separated from the underlying Tuscaloosa Group by a
major unconformity. The Eutaw Group extends to the base
of the overlying Selma Group, represented in Tishomingo
County by the Coffee Formation. Figure 67 illustrates the
stratigraphic nomenclature and vertical distribution of units
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Figure 75 - Structure contours, datum top of Tuscaloosa Group, Tishomingo County. Contour interval is 50 feet.
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Figure 76 - Silty Tuscaloosa clays in erosional contact with flu
vial Tuscaloosa channel lag gravels. Pickax handle is 26 inches
in length. Location: SW/4, SW/4, SW/4, Sec. 33, T.4S.,
R.15W., 1/2 mile east of the Alabama state line.

mapped at the surface and in the subsurface of Tishomingo
County. Plate 1 illustrates the county-wide distribution of
the Eutaw Group. The Eutaw Group unconformably over
lies the Paleozoic rocks where the Tuscaloosa is absent

(Figure 75).

McShan Formation

The original reference to the McShan Formation as a
separate geologic unit appeared in Conant and Monroe
(1945). The McShan Formation is unconformably underlain
by the Tuscaloosa Group and unconformably overlain by the
Eutaw Formation. Previous investigations in Mississippi and
Alabama included the strata comprising the McShan Forma
tion in geologic units presently recognized as the Tuscaloo
sa Group or Eutaw Formation (Monroe et al., 1946) (Figure
67). The type locality of the McShan Formation is a series
of roadcuts along U. S. Highway 82, 1.5 miles north of the
village of McShan, Pickens County, Alabama, where approx
imately 200 feet of typical McShan lithologies occur in Sec
tions 17 and 18, T.19S., R.15W. (Monroe et al., 1946). In
Alabama, the McShan Formation is 240 feet thick in the War
rior River valley, 225 feet thick in Sipsey River valley, and
200 feet thick at the type locality (Monroe et al., 1946). The
thickness of the McShan Formation decreases rapidly to the
northwest, and is only 57 feet thick in roadcuts along U. S.
Highway 78, 7 miles east of Fulton, Itawamba County, Mis
sissippi (Monroe et al., 1946). Vestal and Knollman (1947,
Figure 2) included McShan strata exposed east of Fulton in
roadcuts of U. S. Highway 78 (NW. Cor. Sec. 6, T.10S.,

- > as

Figure 77 - Cross-bedded gravel and sand lithologies typical of
the fining upward fluvial sequence represented in Tishomingo
County. Size and abundance of the gravels increase downward,
and silty clays comprise uppermost Tuscaloosa intervals exposed
in easternmost Tishomingo County. Pickax is 26 inches in length.
Location: NE/4, SE/4, NW/4, Sec. 5, T.6S., R.llE.

R.10E.) as an upper laminated and thinly bedded zone in
uppermost Tuscaloosa beds. The McShan Formation is over
lapped by the Eutaw Formation to the north in Tishomingo
County. The McShan Formation is recognized and discussed
as a separate lithology, ranging in known thickness from 25
to 57 feet thick at the surface of Prentiss County, although
the McShan and Tuscaloosa lithologies are combined into
one map unit for practical reasons in Parks et al. (1960).
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Silt, light- to medium-gray, clayey, carbonaceous, thinly
interbedded and interlaminated with sand, very fine-grained,
micaceous, glauconitic, occasional small, medium-gray
chert pebbles near base. Erosional contact with underlying
beds.

Clay, very light-gray, massive, kaolinitic, silty.

Sand, moderate reddish-orange to grayish orange-pink,
planar and trough cross bedded, micaceous. Contains
irregular stringers and thin beds of chert gravel. Zones
of thin, irregularly bedded, ferrugeneous cemented chert
pebble conglomerates in lower portions. Contains lenses
of light-gray silty clay.

Gravel, chert, light-gray, reddish-orange iron staining on
pebble surfaces, very well rounded chert pebbles in a matrix
of sand, moderate reddish-orange to grayish orange-pink,
silty, clayey, micaceous. Contains lenses of sand, moderate
reddish-brown, fine- to coarse-grained, cross bedded.

Silt, medium- to dark-gray, clayey, carbonaceous, thinly
interbedded and interlaminated with sand, light-gray, very
fine-grained, micaceous, and clay, laminated, carbonaceous
containing carbonized wood fragments. Contains lenses
and thin beds of moderate reddish-brown silty, micaceous,
clayey sand toward base of interval. Contains zones of
irregular laminae and thin beds of ferrugeneous cemented
sandstone and siltstone throughout the interval.

Gravel, chert, very light-gray, reddish-orange iron staining
on pebble surfaces, very well rounded pebbles in a matrix
of sand, moderate reddish-brown, silty, clayey, micaceous.
Contains discontinuous zones of trough cross bedded sand,
moderate reddish-brown, micaceous, silty. Ferrugeneous
cemented chert pebble conglomerate at base of interval.

Silt, medium olive-gray, clayey, massive bedded, contains
abundant carbonized wood fragments.

Gravel, chert, light-gray, reddish-brown iron staining on
pebble surfaces, very well rounded pebbles in a matrix of
sand, reddish-orange, medium- to coarse-grained.

Sandstone, light-brown, fragmental, and shale, olive-gray
intermixed with gravel, chert, and sand. This interval
represents uppermost erosional surface of the Pride
Mountain Formation.

Floodplain of Clear Creek, elevation 430 feet.

Figure 78 - Composite section of the Tuscaloosa Group at the Mississippi-Alabama state line, beginning in SE/4, SE/4, NW/4, Sec.
33, T.3S, R.15W., in Colbert County, Alabama, and terminating in SW/4, NW/4, SW/4, Sec. 35, T.3S., R.llE., in the Clear Creek
flood plain, Tishomingo County, Mississippi.

The distribution of the McShan Formation at the surface of

Tishomingo County is illustrated in Plate 1.

At the type locality the McShan Formation consists of
about 200 feet of lenticular, intergradational beds composed
of thin bedded to laminated, very fine- to medium-grained,
glauconitic, micaceous sand that is thinly interbedded and
interlaminated with carbonaceous clays, with zones of cross-

bedded and ripple bedded, fine- to medium-grained, glau
conitic, micaceous sand beds with clay partings. Detailed
descriptions of the typical McShan lithologies contained in
surface exposures of and near the type locality are given in
Monroe et al. (1946). Lower portions of the McShan at the
type locality contain varying amounts of cross-bedded sand
and gravel, with a conglomeratic ironstone at the base. These
basal gravels are not laterally continuous, and often lami-
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Sand, dark reddish-brown to light-gray,
very fine- to medium-grained, micaceous,
glauconitic, horizontal, ripple, and trough
cross bedded, thinly interbedded with
clay, medium-gray, silty, sandy, 22 feet,
erosional contact at base.

Gravel, chert, light-gray to light brownish-
gray, very well rounded pebbles in a matrix
of silt, light-gray, clayey, irregularly bedded,
thin beds of ferrugeneous cemented con
glomerate in lower portions, 16.5 feet, sharp
lithologic boundary at base.
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Figure 79 - Measured section of the Tuscaloosa Group and McShan Formation in NE/4, NE/4, SW/4, Sec. 17, T.7S., R.10E.
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Gravel, chert, light-gray to light brownish-
gray, and rare quartzite pebbles in a matrix
of sand, chert and quartz, horizontal and
cross bedded, 15 feet, covered below.

nated, very fine-grained, glauconitic sands occur at the base
of the McShan Formation.

The McShan Formation thickens to over 200 feet down-

dip, in the subsurface of Neshoba and Kemper counties, Mis
sissippi, and neighboring counties (Sumter, Greene, Pickens,
and Tuscaloosa) in Alabama, with thickness variations of
generallyless than 50 feet in test wells located along the line
of section described in Eargle (1946).

The maximum thickness of the McShan Formation ob

served during the present study occurs in Test Hole AP-7,
wherein 70 feet of very fine-grained, glauconitic, micaceous
sand and carbonaceous clays underlie basal Eutaw gravel and

overlie Tuscaloosa gravels and clays (Plate 2, Hole Num
ber 9). Similar thicknesses occur in surrounding wells. The
McShan thins to the north and is overlapped by the Eutaw
north of Township 4 South. The northernmost occurrences
of typical lithologies comprising the McShan Formation at
the surface are located in U. S. Route 72 roadcuts in SE/4,
Sec. 34, T.3S., R. 1IE., and to the east of the Alabama state
line. North of Clear Creek, the Eutaw Formation direcdy
overlies Tuscaloosa lithologies (Plate 1). Plate 2 illustrates
the northward thinning and eventual truncation of the McShan
Formation in the subsurface. Cross section A'-B' (Plate 4)
shows the southwest to northeast continuation of the McShan

Formation in stream valley walls of Red Bud, Jourdan,
McDougal, Bear, and Cripple Deer creeks. Surface ex-
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posures continue northeastward from Providence Branch val
ley and occupy hilltops at the Alabama state line. Plate 3
illustrates the westerly continuation of the McShan Forma
tion in the subsurface (the northeast portion of Plate 4 is
repeated on the eastern portion of Plate 3) of Prentiss County.
Plate 2 illustrates the southward subsurface continuation of

the McShan Formation, from Rock Creek valley into Itawam
ba County.

The distribution of the McShan Formation at the sur

face of Tishomingo County consists of a narrow, generally
north-trending belt of exposures in central and southern por
tions of the county. Typical McShan lithologies can be traced
into the subsurface as illustrated on Plates 2, 3, and 4. Strike
varies locally due to the local relief on the upper surface im
posed by variations in thickness, as well as the erosional con
tact with the overlying Eutaw Formation. The basal contact
with the underlying Tuscaloosa Group is also erosional
(Figure 82) and structural characteristics of underlying beds
affect the thickness of the McShan locally. Figure 75 shows
the local relief of the upper Tuscaloosa surface upon which
the McShan rests unconformably. A slight depression on the
upper Tuscaloosa surface reflects an underlying paleoval
ley that is filled with unusually thick sequences of Tuscaloosa
fluvial deposits. This paleovalley corresponds to a trough
on the erosional Paleozoic surface in west-centralTishomingo
County as shown in Plate 5. Depressions on the Paleozoic
surface are slightly reflected in overlying units as illustrated
by the slight variation in strike at the Tuscaloosa-McShan
contact (Figure 75) in this area. Cross section B-B' (Plate
3) shows the eastward increase in degree of dip of McShan
strata and the structural relationship with the eastward rise
of the Paleozoic floor. Cross section A-A' (Plate 2) transects
the paleovalley in a north-south direction, crossing section
B-B' at hole number 16, wherein the thickest occurrences
of the McShan begin and continue southward in the shallow
subsurface to the Itawamba County line. The southward rise
of the Paleozoic floor (Plate 2) is reflected at the Tuscaloosa-
McShan contact (Figure 75) by a slight change in strike, as
well as corresponding southward thinning of Tuscaloosa
gravels over buried Paleozoic ridges. Figure 74 illustrates
county-wide Tuscaloosa thickness variations; areas enclosed
by 0 thickness contour delineate areas where the McShan
Formation directly overlies Paleozoic rocks, as the Tuscaloo
sa pinches out over Paleozoic ridges. A test hole drilled be
hind Highland Church (File number M.G.S. Stratigraphic
Test 382-1) located in SE/4, NE/4, NE/4, Sec. 26, T.5S.,
R.10E., penetrated the Hartselle-McShancontactat a depth
of 58 feet (elevation 562), overlain by 27 feet of McShan
strata. During the present study, test hole AP-11, located
on the hilltop across (to the eastof) BearCreekvalley (SE/4,
NE/4, NE/4, Sec. 26, T.5S., R. 10E.) penetrated 34 feet of
Tuscaloosa gravel below the McShan Formation. Tuscaloo
sa gravels increase in thickness to the north and south of the
Paleozoic ridge penetrated in test hole AP-11. The south
west extension of the higher elevation occurrences of
Paleozoic rocks (Paleozoic ridges) is shown on Plate 5. Areas
of occurrence of the McShan-Paleozoic unconformity are
northwest of Horseshoe Bend on Bear Creek, W/2, Sec. 30

and NW/4, Sec. 31, T.5S., R.llE.; S. 3/4, Sec. 25, Sec.
26, Sec. 35, and Sec. 36, T.5S., R.IOE.; N/2, Sec. 2 and
NW corner Sec. 1, T.6S., R.IOE.; in the vicinity of Bay
Springs Dam, W/2, Sec. 25, W/2, Sec. 24, Sec. 23, Sec.
26, and W/2, Sec. 35, T.6S., R.9E.; Sec. 1 and Sec. 2,
T.7S., R.9E.; and areas to the north along Mackeys Creek
that are now flooded by Bay Springs Lake. Plate 1 illustrates
areas where the McShan Paleozoic contact occurs at the sur

face of Tishomingo County.

The McShan Formation was penetrated in several test
holes drilled during the present study, and descriptions of
the intervals penetrated appear in the Test Hole Records sec
tion of this report; see hole numbers AP-7, AP-8, AP-9,
AP-10, AP-11, and AP-12. McShan lithologies vary in the
subsurface as well as in surface exposure. Typical McShan
lithologies are composed of very thinly interbedded and in
terlaminated, very fine-grained, glauconitic, micaceous sand,
and clay laminae and very thin beds that are often varicolored
withshadesof red, purple, and very lightgray, exceptwhere
dark brownish gray shale intervals occur. Figure 80 illus
trates the characteristic appearance of the McShan in out
crop. Bedding found in typical McShan lithologies is
generally horizontal to various forms of ripple bedding and

Figure80- Thinlyinterbeddedand interlaminated, fine-grained,
marine sands and silty clays impart a laminated appearance to
McShanstrata in outcrops. Pickax is26 inchesin length. Loca
tion: NE/4, NE/4, NE/4, Sec. 20, T.5S., R.IOE.
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ripple laminations (Figure 81). The thin beds and laminae
of glauconitic sands are usually light gray in the subsurface
and weather to various shades of red, although most com
monly weathering imparts a dark reddish-brown color in out
crop. McShan clays are commonly very light gray, mottled
with shades of pink and purple at the surface, and various
shades of gray in the subsurface. Glauconite grains are fre
quently lighter in color and much smaller in size than those
characteristic of the overlying Eutaw Formation. These
characteristics are not the general rule in highly weathered
exposures. The McShan is differentiated at the surface by
its characteristic very thin, horizontally bedded and laminated
appearance. Sediment particle size is generally much coars
er in the sand fraction of the overlying Eutaw Formation,
although laterally discontinuous zones of medium- to coarse
grained, massive- to cross-bedded, glauconitic sands, and
occasional lenses and stringers of gravel occur in lowermost
portions of the McShan.

The McShan Formation disconformably overlies the
Tuscaloosa Group, except in areas where the Tuscaloosa is
missing. Figure 82 shows the irregular nature of this con
tact where it occurs at the northwestern limit of the McShan

outcrop in Colbert County, Alabama, as thinly interbedded,
very fine-grained, glauconitic sands and silty clays are sepa

rated from underlying silty clays of the upper Tuscaloosa
Group by an undulatory erosional boundary with apparent
local relief. Exposures of this contact can be seen along U.
S. Highway 72 roadcuts, 0.25 mile east of the Alabama state
line, in SE/4, SE/4, NW/4, Sec. 33, T.3S., R. 15W. In south
western Tishomingo County, the McShan Formation discon
formably overlies Tuscaloosa gravels (Figure 69). Exposures
of this sequence can be seen in gravel pits on the north side
of Red Bud Creek valley and in roadcuts of the east-west
trending paved road passing through central portions of Sec
tions 17 and 18, T.7S., R.IOE., with the best exposure at
this time being near the center of Section 17 on the north
side of the road. Figure 79 illustrates this sequence in meas
ured section. Figure 83 illustrates the abrupt nature of this
contact exposed in SW/4, NE/4, SE/4, Sec. 12, T.5S.,
R.IOE.

The McShan is unconformably overlain by the Eutaw
Formation. Figure 84 illustrates the relatively unweathered
appearance of this erosional contact in a small borrow pit
located at NW/4, NE/4, NE/4, Sec. 20, T.5S., R.IOE. This
interval is also shown in Figures 85 and 86. Grain size and
bedding in the McShan Formation are not uniform through
out Tishomingo County, and often horizontally bedded and
laminated fine sands and clays grade laterally into massive-

Figure 81 - Ripple bedded, fine- tovery fine-grained, silty marine sands inthe McShan Formation contain thin clay laminae part
ings and finely cross-laminated silty sand within ripple bed sets. Quarter for scale. Location: NE/4, NE/4, NE/4, Sec. 20, T.5S., R.IOE.
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Figure 82 - Silty clays of the Tuscaloosa Group unconformably
overlain by horizontally bedded and laminated carbonaceous
clays and fine-grained marine sands of the McShan Formation.
Pickax is 26 inches in length. Location: SE/4, SE/4, NW/4, Sec.
33, T.3S., R.15W.

and cross-bedded, medium- to coarse-grained, glauconitic
sands. The best exposure of this higher energy facies of the
McShan Formation can be seen in a gravel pit on the east
side of State Highway 25 near the northern Tishomingo city
limit in NE/4, SW/4, SE/4, Sec. 15, T.5S., R.IOE., where
the McShan disconformably overlies the Tuscaloosa Group.
Surface occurrences of the McShan Formation a short dis

tance east or southwest of this locality expose horizontally
interbedded and interlaminated fine-grained sands and clays
typical of the majority of McShan occurrences (Figures 80
and 81).

Petrified wood occurs frequently in the McShan For
mation, and is most commonly found at or near the contact
with the overlying Eutaw Formation. Figure 87 illustrates
an occurrence of petrified wood fragments above the con
tact with the overlying Eutaw Formation, in NE/4, SE/4,
SW/4, Sec. 15, T.5S., R.IOE. Small fragments of petrified
wood also are incorporated into the finely laminated McShan
sands below the contact. Large petrified logs were encoun
tered in McShan strata during excavation activities for the
Tennessee-Tombigbee Waterway. The thick continual ex
posures of geologic strata along the waterway revealed fresh,
unweathered McShan lithologies in which silicified logs and

amber were observed (E. E. Russell and T. Haskins, per
sonal communications). No fossil remains of marine inver
tebrates have been reported from the McShan Formation.
Plant fossils were reported from the carbonaceous, laminat
ed, amber-bearing clays exposed in a cut of Southern Rail
way 1-5/8 miles southeast of Iuka, in Berry (1919).
Stephenson and Monroe (1940) identified the interval from
which Berry (1919) collected to be located in the lowermost
Eutaw Formation. This locality is located in a general way
(as 1-5/8 miles southeast of Iuka) and exposures in that area
are badly overgrown. The northwesternmost surface ex
posures of the McShan Formation occur in that area (SW/4,
NW/4, NW/4, Sec. 33, T.3S., R.llE.). The McShan does
not appear in the literature as a separate formation prior to
Conant and Monroe (1945) and Monroe et al. (1946). The
strata from which Berry (1919) reported fossil leaf impres
sions probably represent the northwest limit of the McShan
Formation outcrop in Tishomingo County, as indicated by
the presence of amber and carbonaceous, laminated clays,
as well as the stratigraphic position of the sediments.

The McShan Formation is disconformably overlain by
the Eutaw Formation (Figures 85 and 87). The contact is
sharp and distinct in unweathered outcrop, as the thinly in
terbedded and interlaminated fine sands and silty clays of
the McShan Formation are truncated at the top by trough
cross-bedded, coarser sands of the Eutaw Formation (Figure
88). Thin, laterally discontinuous intervals of silty clays,
sands, and thin lenses and stringers of small chert pebbles,
and occasional petrified wood fragments occur in basal por
tions of the Eutaw Formation in areas where the McShan

occurs (Figure 87). The Eutaw Formation is more con
glomeratic in the lowermost portions where the McShan For
mation is missing. Bioturbation can be seen locally above
the McShan-Eutaw contact (Figures 86 and 88) in lowermost
Eutaw beds. Fossils and evidence of bioturbation were not

observed in the McShan Formation during the course of field
work for the present report.

Eutaw Formation

The Eutaw Group of Hilgard (1860) originally includ
ed the lowermost Coastal Plain strata occurring below the
Tombigbee Sand in Mississippi and was named for the town
of Eutaw, Alabama. Smith and Johnson (1887) named and
assigned formational rank to the Tuscaloosa interval, and re
tained the name Eutaw for the remainder of Upper Creta
ceous beds below the Selma Chalk (Figure 67). Stephenson
(1914) defined the Eutaw Formation as a sequence composed
of three members: lowermost Typical Eutaw Beds, the Tom
bigbee Sand Member, and an uppermost Coffee Sand Mem
ber. Reclassification by Stephenson and Monroe (1938)
assigned the Coffee Sand interval to the Selma Chalk and
retained the typical and Tombigbee Sand Member designa
tions as previously defined (Figure 67). Basal portions of
the Eutaw Formation, as described by Smith and Johnson
(1887), were excluded and defined as the McShan Forma
tion in Conant and Monroe (1945). Eutaw Group, Forma-
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Figure 83 - Laminated clay, silt, and very fine-grained marine sands of the McShan Formation unconformably overlie Tuscaloosa
chert gravels in south-central Tishomingo County. Location: SW/4, NE/4, SE/4, Sec. 12, T.5S., T.IOE.

tion, and Member designations have otherwise remained in
the literature and, in the absence of reclassification of the
strata at the original or any newly defined type locality, are
retained in this report as well. The Eutaw Formation is recog
nized in the present study, in accordance with the classifica
tion of Stephenson and Monroe (1938 and 1940), as
comprised of lower and upper members. The Lower Eutaw
designation is utilized in the present study to include strata
defined as typical beds in Stephenson and Monroe (1940).
Russell (1965) proposed the name Counce for the lower, un
named Eutaw member in Tennessee, but the term is not wide
ly used (Russell, 1975). This lower member appears on the
Tishomingo County Map and is discussed in the text as the
Lower Eutaw Member.

The uppermost member, the Tombigbee Sand, confor
mably overlies the Lower Eutaw Member. The Tombigbee
Sand member contains a diverse faunal assemblage, although
Callianassa sp. burrows are common in each member.
Stephenson (1914) described two major faunal assemblages
in the Eastern Gulf Region, the Exogyra ponderosa zone,
which begins at the base of the Tombigbee Sand Member
and extends upward to include the lower half of the Selma
Chalk, and the Exogyra costata zone, which includes all Cre
taceous beds above the Exogyra ponderosa zone. The Coffee

Sand was considered to be the uppermost member of the Eu
taw Formation in that report, and reclassification by Stephen
son and Monroe (1938) differentiated the Coffee Sand from
the Eutaw Formation. Stephenson and Monroe (1940) cor
related and described in detail the faunal assemblage in the
Eutaw Formation in Mississippi. Fossil occurrences are also
rare in the Lower Eutaw strata of Alabama. Stephenson
(1914) reported fossiliferous zones in lowermost Eutaw strata
in exposures along the Alabama River north of Montgomery,
Alabama. Berry (1919) reported fossil plants, collected from
the Tuscaloosa exposed in a cut of Southern Railway, 1-5/8
miles southeast of Iuka, Mississippi, tobecontained in lig-
nitic, laminated, amber-bearing clay with leaf imprints. Sub
sequently, Stephenson and Monroe (1940) determined that
these beds are in the lowermost Eutaw Formation. The plant
species identified at that locality (Berry, 1919) include the
forms Andromeda wardinia, Androvettia carolinensis, Phyl-
litespistaeformis, and (most abundant) Sequoia reichenbachi.
This locality is only generally located in the Berry (1919)
report, but the area 1-5/8 miles southeast of Iuka is mapped
in the lowermost Eutaw Group, near and at the contact with
the underlying Tuscaloosa Group. It is very likely that these
laminated, carbonaceous, amber-bearing clays and sands
represent the northwesternmost surface exposures of the
McShan Formation, which occur in SW/4, NW/4, NW/4,
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Figure 84 - Interlaminated and thinly interbedded, fine-grained,
marine sands and clays of the McShan Formation, unconfor
mably overlain by coarser trough cross-bedded marine sands
of the Eutaw Formation. Scale in feet. Location: NW/4, NE/4,
NE/4, Sec. 20, T.5S., R.IOE.

Sec. 33, T.3S., R.llE. (Plate 1). The McShan Formation
was not recognized as a separate geologic unit at that time.

Basic Eutaw lithologies that occur in Tishomingo County
consist of a lower, horizontal- to cross-bedded, marine sand
unit with frequent gravel beds and lenses near the base and
frequent clay beds and laminae separating cross-bed sets, and
an upper, massive-bedded, marine sand. The Lower Eutaw
Member and the Tombigbee Sand Member are mapped
separately, and their areal distribution at the surface of
Tishomingo County is illustrated on Plate 1. Their distribu
tion in the subsurface of Tishomingo County is illustrated
on Plates 2,3, and 4. The belt of Eutaw surface exposures
extends across the entire length of Tishomingo County and
northward into Hardin, Wayne, and Decatur counties in Ten
nessee. The Eutaw Formation outcrop belt for Mississippi
in general is arcuate, trends in a generally north-south direc
tion as far south as Lowndes County, then continues to the
southeast and east across the entire state of Alabama and into

Georgia. The strike of the Eutaw Formation in Tishomingo
County trends north-northeast, with slight variations of an
overall N. 0° to 10° E. county-wide trend. Dip is to the west

at about 30 feet per mile overall, with local variations as
shown on Plates 3 and 4. Cross section B-B' (Plate 3) is es
sentially parallel to the dip of the Eutaw Formation. Cross
section A-A' is essentially parallel to strike, and illustrates
the various units that disconformably underlie the Eutaw For
mation as a result of its northbound overlap of McShan and
Tuscaloosa strata. The Eutaw Formation disconformably
overlies the McShan Formation in southern and east-central

Tishomingo County (Plate 1). To the north, the Eutaw For
mation overlies the Tuscaloosa Group, and eventually the
Paleozoic rocks in northernmost Tishomingo County (Plate
2). The Eutaw Formation is disconformably overlain by the
Coffee Formation.

The Eutaw Formation is generally 200 feet thick in areas
of exposure in central and southern Tishomingo County, and
thins northward to a minimum of about 130 feet. The mini

mum subsurface thickness of the entire Eutaw Formation in

Tishomingo County is described from test hole AP-2, where
in 135 feet of Eutaw sands disconformably overlie the Fort
Payne Formation. The maximum thickness of the Eutaw For
mation occurs where an unusually thick lower Eutaw inter
val (125 ft. thick in hole 16 of Plate 3) was penetrated in
the shallow subsurface. The Tombigbee Member is truncat
ed at the surface in that area, so the entire thickness of the
Eutaw Formation was not encountered along the line of sec
tion shown on Plate 3 (hole numbers 8, 15, and 16). Un
usual thicknesses of Eutaw, McShan, and Tuscaloosa strata
accumulated in this area above a buried depression on the
upper surfaces of Paleozoic strata (Plate 5). This area is
traversed by cross section A-A', hole numbers 7, 8, and 9
(Plate 2). All units above the Tuscaloosa Group were includ
ed as regolith in Colbert County (Harris, Moore, and West,
1963), Lauderdale County (Harris, Peace, and Harris, 1963),
and Franklin County (Peace, 1963) in northwestern Alaba
ma, so specific thicknesses of Eutaw strata are uncertain in
those areas. Strata comprising the Eutaw Group were noted
to occur in western portions of those counties during the
course of the present study. The Eutaw Formation is 300
to 350 feet thick to the south in Itawamba County (Vestal
and Knollman, 1947), and 185 to 255 feet thick in Prentiss
County (Parks et al., 1960). The Eutaw Formation thins
northward through Tishomingo County as it overlaps the Tus
caloosa pinch-out shown in Figure 74, and is absent north
of Hardin County, Tennessee. The Geologic Map of Alaba
ma illustrates the eastward continuance of the Eutaw For

mation across the entire state and shows the Eutaw to overlap
the Tuscaloosa Group near the Alabama River. The Counce
and Pickwick quadrangles in Tennessee adjoin the Doskie
and Yellow Creek quadrangles (respectively) of Mississippi
along the Tennessee-Mississippi state line. These reports
allow correlations of geologic units across the state line. The
maximum thickness of the Eutaw Formation reported from
the Counce Quadrangle, Tennessee, is 180 feet (Russell,
1968) and 140 feet in the Pickwick Quadrangle, Tennessee
(Russell et al., 1972).

The Eutaw Formation continues downdip in the subsur
face of Mississippi, except where it is truncated on the Shar
key Platform and the Jackson Dome, and attains a thickness
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Sand, dark reddish-brown, fine- to medium-
grained, planar- to trough cross-bedded,
glauconitic, micaceous. Occasional small
chert pebbles, thin, discontinuous, medium-
gray clay lenses, and clayballs in lower
most 6 inches; 10 feet, uppermost portions
concealed; disconformity at base.

Sand, very light-brown, very fine-grained,
horizontally bedded, micaceous, glauconitic,
silty, thinly interbedded and interlaminated
with clay, light-gray and various hues of
red, silty; 12+ feet, covered below.

Figure 85 - Measured section describing the erosional contact between the McShan and Eutaw formations. Location: SW/4, NE/4,
NE/4, Sec. 20, T.5S., R.IOE.

Figure 86 - Laminated silty clays and very fine-grained marine
sands of the McShan Formation, unconformably overlain by
coarser, bioturbated marine sands of the Eutaw Formation. The
pickax located at the contact is 26 inches in length. Location:
NW/4, SW/4, NE/4, Sec. 34, T.5S., R.IOE.

Figure 87 - Chert pebbles and fragments of petrified wood in
lowermost portions of the Eutaw Formation mark the erosion
al McShan-Eutaw contact. Pickax is 26 inches in length. Loca
tion: NE/4, SE/4, SW/4, Sec. 15, T.5S., R.IOE.
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Sand, dark reddish-brown, fine- to medium-
grained, trough cross-bedded, glauconitic,
micaceous; 7 feet, grades downward into
bioturbated interval.

Sand, dark reddish-brown, fine- to medium-
grained, massively bedded, glauconitic,
micaceous, bioturbated; 8 feet, disconform-
ity at base.

Clay, medium bluish-gray to grayish orange-
pink, silty, thinly interbedded and inter
laminated with sand, very light-gray, very
fine-grained, horizontally bedded, silty,
micaceous, glauconitic; 10+ feet, covered
below.

Figure 88 - Measured section describing typical McShan lithologies, unconformably overlain by an unusual, bioturbated interval
in the lowermost Eutaw Formation in a cut of the Illinois Central Railroad. Location: NW/4, SW/4, NE/4, Sec. 34, T.5S., R.IOE.

of 900 feet in the subsurface of Sunflower County (McGloth
lin, 1944); lowermost portions of this sequence probably in
clude McShan equivalent strata. Eargle (1946) recognized
the McShan and Eutaw as separate formations in the sub
surface of Neshoba and Kemper counties, Mississippi, and
eastward to the surface near Tuscaloosa, Alabama. This is
a provisional separation in the subsurface, as Eutaw and
McShan lithologies are often similar in well cutting samples.
Electrical log characteristics are also similar when a sandy
facies of the McShan underlies cross-bedded Eutaw sands,
although typical McShan laminated, fine sand and clay lithol
ogies are easily separated at the surface and on subsurface
electrical logs. The Eutaw Formation is 180 feet thick in the
subsurface of Neshoba County, Mississippi, and continues
eastward with similar thicknesses in the subsurface of Kem

per County, Mississippi, and adjoining counties in western
Alabama, along the line of section described in Eargle (1946).

Increasing percentages of water-laid volcanic materials
occur in Eutaw strata penetrated by test wells in the vicinity
of the Sharkey Platform (McGlothlin, 1944). Upper Creta
ceous buried volcanic vents supplied undersaturated volcanic
ash materials from which the bentonite deposits contained
in Eutaw strata of northeastern Mississippi were derived. The
Midnight Volcano and other volcanic structures associated
with the Sharkey Platform, and possibly the Jackson Dome
to the southeast, are primary sources for windblown ash
(Merrill, 1983). Economic bentonite deposits such as those

that occur in Monroe County (Grim, 1928) diminish north
ward, away from the volcanic source, where significant ac
cumulations of volcanic ash in a marine environment

conducive to the formation of bentonite deposits are absent
from the Eutaw Formation. Significant accumulations of
wind-transported volcanic ash from the Sharkey Platform and
other Campanian age volcanic events probably did not oc
cur as far northeastward as Tishomingo County, as no ben
tonite deposits are recorded in this or other reports from
Tishomingo County. The Eutaw Formation is bounded above
and below by major disconformities. Horizontal- to cross-
bedded, marine, lower Eutaw sands, clays, and gravels grade
upward into the massive marine sands comprising the Tom
bigbee Sand Member. The Eutaw Formation is unconfor
mably overlain by the Coffee Formation of the Selma Group.

Lower Eutaw Member

The Lower Eutaw Member remained unnamed during
the transition from the usage of the term Eutaw as a group
designation to usage as a formation designation. The term
Counce Member was proposed for exposuresof the sequence
near Counce, Tennessee (Russell, 1965), but has not been
utilized in subsequent literature. In the absence of widely
accepted nomenclature concerning lower portions of the Eu
taw Formation, the name Eutaw is retained in the present
study for the sake of convention.
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The Lower Eutaw Member includes all strata between

the unconformity at the base of the Eutaw Formation and
the conformably overlying, massively-bedded, marine sands
comprising the Tombigbee Sand Member. The Lower Eu
taw Member is exposed at the surface of Tishomingo County
(Plate 1) as a belt up to twelve miles wide, trending general
ly north in strike, with local variations between N. 5° W.
and N. 10° E. The dip is westward at about 30 feet per mile.
The lower Eutaw interval is generally 90 to 100 feet thick
in southern and central Tishomingo County, and locally thin
ner in northern portions of the county where the lower Eu
taw directly overlies the Paleozoic rocks. For example, test
hole AP-1, located in SW/4, NW/4, NW/4, Sec. 4, T.3S.,
R.9E., penetrated 99 feet of lower Eutaw strata, and test hole
AP-2, located in northernmost Tishomingo County (SE/4,
SE/4, SE/4, Sec. 19, T.IS., R.10E.) penetrated only 78 feet
of lower Eutaw strata unconformably underlain by Fort
Payne chert. The lower Eutaw is between 90 and 100 feet
thick in test holes drilled in central and southern Tishomin

go County. Descriptions of subsurface lithologies of the low
er Eutaw are contained in the Test Hole Records Section of

this report. The maximum thicknesses of the Lower Eutaw
Member were encountered in test holes located in west-

central Tishomingo County that were drilled during ground
water studies concerning the Tennessee-Tombigbee Water
way (Simmons, 1985) in a cooperative drilling program im
plemented by the U.S. Army Corps of Engineers and the
U.S. Geological Survey. In tracing the McShan-Lower Eu
taw contact in the subsurface, only those test wells were used
that had the most complete data, including samples, electri
cal logs, drillers logs, and on-site sample descriptions of test
hole cuttings.

Cross section A-A' shows subsurface and surface dis

tributions of the Lower Eutaw along a line of section gener
ally parallel to strike. Cross section B-B' illustrates the
subsurface and surface distribution of Lower Eutaw strata

along a line of section generally parallel to dip (Plate 3). The
Lower Eutaw Member attains an isolated maximum thick

ness of about 125 feet in hole number 16 (Plate 3, U. S. Army
Corps of Engineers hydraulic site 35, NE/4, SE/4, SW/4,
Sec. 33, T.4S., R.10E.). Hereabout 125 feet of Lower Eu
taw strata overlie a coarse-grained facies of the McShan For
mation with similar lithologies and electrical log
characteristics (Plate 3). Thus it is possible that McShan
equivalent strata in this well occupy lowermost portions of
what is designated as the Lower Eutaw Member. The Low
er Eutaw Member is between 90 and 110 feet thick in the

remainder of test wells in this area of Tishomingo County
(Plate 3) and is, in general, 100 feet thick or less county wide.
The Lower Eutaw Member unconformably overlies the
McShan Formation in southern Tishomingo County (Figure
84) and overlaps the Tuscaloosa Group to the north, even
tually resting unconformably on Paleozoic strata in extreme
northern areas of Tishomingo County (Figure 89). Plate 1
illustrates this successive northward onlap of the Lower Eu
taw, along strike of the Cretaceous beds. The Lower Eutaw
Member unconformably overlies Paleozoic strata to the north
in Hardin County and the Tuscaloosa Group in south-central

Figure 89 - Angular chert fragments and clays in a weathered
zone of the Fort Payne Formation, unconformably overlain by
a thin (2 feet) gravel interval, thinly interbedded marine sand
and clay, and horizontal-, ripple-, and trough cross-bedded glau
conitic sands of the Lower Eutaw Member. Pickax is 26 inches

in length. Location: SE/4, SE/4, SW/4, Sec. 26, T.IS., R.10E.

Wayne County, Tennessee (Russell and Parks, 1975). Lower
Eutaw beds overlap Tuscaloosa gravels and unconformably
overlie Paleozoic rocks in Lauderdale County, Alabama
(Russell, 1975). The Lower Eutaw Member is reported to
be 200 to 250 feet thick to the south, in neighboring Itawamba
County (Vestal and Knollman, 1947). The Lower Eutaw
Member is 110 to 170 feet thick to the southwest, in Pren
tiss County, and unconformably overlies fine-grained lami
nated sands and silty clays of the McShan Formation (Parks
et al., 1960).

The Lower Eutaw Member is 180 to 550 feet thick

downdip, in the subsurface of Mississippi, with minimum
thicknesses in Montgomery, Grenada, Yalobusha, and
Lafayette counties, and attains maximum thicknesses in Sun
flower County. The Lower Eutaw Member contains an abun
dance of red-brown shale and pyroclastic material in the
subsurface at Humphreys, Sharkey, Sunflower, and western
Yazoo counties, Mississippi (McGlothlin, 1944). The Low
er Eutaw Member is 120 to 150 feet thick in the subsurface

at Neshoba and Kemper counties, Mississippi; it continues
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eastward in the subsurface of Alabama with similar thick

nesses in the subsurface of Sumter and Greene counties and

is exposed at the surface in Tuscaloosa County, Alabama
(Eargle, 1946).

The Lower Eutaw Member is composed of very fine-
to medium-grained, glauconitic, micaceous, moderately to
very well-sorted, subangular to sub-rounded, quartz sand,
with frequent thin beds and laminae of medium-gray, mica
ceous silt and light- to dark-gray clay. Thin beds and lenses
of chert gravel are common in the lowermost 20 feet, espe
cially in northernmost Tishomingo County where the Low
er Eutaw interval unconformably overlies the Paleozoic
rocks. Figure 89 illustrates the erosional contact between the
Fort Payne Formation and the Lower Eutaw Member, as an
gular chert blocks, common in uppermost weathered Fort
Payne intervals, are overlain by 2 to 3 feet of Lower Eutaw
gravel and thinly interbedded, glauconitic sand and dark gray,
clayey silt. Gravels in the Lower Eutaw interval are often
intermixed with angular, unaltered chert fragments in this
contact zone in weathered outcrop. Coarser grained sands
are typical of lowermost Eutaw strata. Sediments generally
fine upward through the Eutaw sequence, with an upward
increase in occurrences of thin beds and laminae of shaly,
silty clay (Figure 90).

The marine sands of the Lower Eutaw Member are

characteristically planar to trough cross-bedded, with fre
quent zones of ripple bedded, fine-grained, glauconitic, mi
caceous sand (Figure 91). Thin clay beds and laminae often
separate cross-bed sets. Massive bedding is also frequent in
exposures of the Lower Eutaw Member, especially in the
lower half of the member, although the massive appearance
is often due to effects of weathering in outcrop. Colors vary
primarily as a function of the degree of weathering of the
glauconite grains. Lower Eutaw sands are generally medium-
to light olive-gray in fresh, subsurface samples, and various
hues of reddish-brown in surface exposures. The pelletal,
dark olive-gray, glauconite grains frequently comprise more
than 15 percent of sands contained in Lower Eutaw subsur
face samples collected during the present study.

Figure 91 illustrates trough cross-bedding, characteris
tic of the Lower Eutaw in outcrop, and Figure 92 shows a
measured section at this location. Lower Eutaw sands are

generally fine- to medium-grained, glauconitic, micaceous,
and light- to dark reddish-brown in color. Excellent Lower
Eutaw exposures can be observed in roadcuts and borrow
pits along Highway 30 between Tishomingo and Paden, Sec
tions 8, 9, 15, and 16, T.5S., R.IOE. A borrow pit on the
south side of Highway 30, in SE/4, SE/4, SW/4, Sec. 9,
T.5S., R.10E., exposes trough cross-bedded, medium-
grained sands, with frequent large (1 mm), pelletal, glau
conite grains. These grains have a light yellowish-green,
translucent appearance similar to smaller glauconite grains
that frequently occur in finer sediments comprising the
McShan Formation. Intervals of horizontally interbedded ma
rine sands and silty clays occur locally throughout the Low
er Eutaw interval (Figure 93). The unconformity separating
the Lower Eutaw from the underlying McShan Formation
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Figure 90 - Trough cross-bedded, fine- to medium-grained, glau
conitic, micaceous sands, with medium gray silty clay interbeds
in uppermost portions of the Lower Eutaw Member. Pickax is
26 inches in length. Location: NW/4, SE/4, SE/4, Sec. 17, T.4S.,
R.10E.

is often subtle in weathered outcrop, but fresh exposures oc
cur in roadcuts along the Old Natchez Trace in the SW/4,
Sec. 16, SE/4, Sec. 17, and the NE/4, Sec. 20, T.5S.,
R.10E. Figure 84 illustrates the McShan-Lower Eutaw
boundary in a small sandpit on the southeast side of the dirt
road in NW/4, NE/4, NE/4, Sec. 20, T.5S., R.10E. The
Lower Eutaw is distinguished from the underlying McShan
Formation primarily on the basis of the coarser sediments
and higher energy, fluvial cross-bedding characteristic of
Lower Eutaw (Figure 84). Figure 85 describes the sequence
in measured section.

Petrified wood occurs frequently in lowermost portions
of the Eutaw (Figure 94). The Lower Eutaw Member is con
formably overlain by massively bedded sand of the Tom
bigbee Sand Member (Figure 95). Burrows of the marine
decapod Callianassa sp. are common in uppermost portions
of the Lower Eutaw, especially at and near the contact with
the overlying Tombigbee Sand Member, although clay-filled
molds of the burrows occur occasionally throughout the Low
er Eutaw interval (Figure 86). No additional fossils were ob-
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Figure 91 - Trough cross-bedded and ripple-bedded, medium- to fine-grained, glauconitic, micaceous, Lower Eutaw sands in a
fining upward fluvial sequence. Scale in feet and 1/10 increments. Location: SE/4, SE/4, SW/4, Sec. 9, T.5S., R.IOE.

served in the Lower Eutaw Member. The only fossil remains
reported from Lower Eutaw strata in Mississippi are plant
remains that were originally assigned to Tuscaloosa strata
by Berry (1919) and subsequently assigned to the Lower Eu
taw interval by Stephenson and Monroe (1940).

Tombigbee Sand Member

The Tombigbee Group was defined by Hilgard (1860)
to include all strata between the Eutaw and Rotten Limestone

(Selma) groups of that classification. Smith and Johnson

(1887) named the Eutaw as a formation comprising all beds
between the underlying Tuscaloosa and the overlying Rot
ten Limestone. Smith et al. (1894) assigned the name Selma
Group to replace the name Rotten Limestone. The strata com
prising the Tombigbee were included in the Eutaw Forma
tion of the Smith and Johnson (1887) classification, but not
recognized as a member of the Eutaw Formation (Figure 67).
Stephenson (1914) retained the name Tombigbee Sand as a
member designation to describe the massive bedded marine
sands between underlying typical Eutaw strata and the over
lying Coffee Sand. The Coffee Sand was classified as the
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Sand, light brownish-gray, very fine- to
fine-grained, ripple bedded, glauconitic,
micaceous, silty, interlaminated with clay,
medium-gray, silty; 3 feet, grades down
ward into underlying interval.

Sand, light brownish-gray, fine-grained,
thinly trough cross-bedded and cross lam
inated, glauconitic, micaceous, thin cross-
bed sets separated by clay laminae, dark-
gray, silty; 3 feet, grades downward into
underlying interval.

Sand, light brownish-gray, medium- to
coarse-grained, trough cross-bedded, with
large-scale cross-bed sets locally exceeding
5 feet in thickness, glauconitic, micaceous,
dark-green to light yellowish-brown pelletal
glauconite; 26 feet. Occasional lenses and
stringers of chert gravel toward base;
covered below.

Figure92 - Measured sectionof the Lower Eutaw exposedin and near a recent borrow pit locatedon the south side of State High
way 30, approximately 35 feet above the contact with the underlying McShan Formation. Location: SE/4, SE/4, SW/4, Sec. 9,
T.5S., R.IOE.

uppermost member of the Eutaw Formation in the Stephen
son (1914) classification. The type exposure of the Tombig
bee Sand occurs at Plymouth Bluff on the Tombigbee River
in Lowndes County, Mississippi, and the type region is the
vicinity of the town of Columbus (Stephenson, 1914).
Stephensonand Monroe (1938) recognized a widespreadun
conformity between the Tombigbee Sand and the overlying
Selma Chalk and restricted the Coffee Sand, previously in
cluded as a member of the Eutaw Formation, to the Selma
Chalk. The lower third of the thick sequence of Selma Chalk
in west-central Alabama and east-central Mississippi merges
and intertongues into the Coffee Sand in northwestern Mis
sissippi (Stephenson and Monroe, 1938). The Coffee Sand
is the only geologic unit in the Selma Group that overlies
the Tombigbee Sand in Tishomingo County. To the south,
near Tupelo, Mississippi, the Mooreville Tongue (Mooreville
Chalk) intertongues with and underlies a very fossiliferous
phase of the Coffee Sand (Tupelo Tongue).

The erosional contact between the Tombigbee Sand and
the overlying Coffee Formation is subdued in weathered out
crops of Tishomingo County, and often a thin, irregular iron
stone layer separates the massive-bedded Tombigbee sands
from the interlaminated sands and clays of the overlying

Coffee Formation. Parks et al. (1960) described this erosional
boundary in Prentiss County. The Tombigbee-Coffee con
tact is disconformable to the north, in Tennessee, as con
glomeratic zones in the basal Coffee Sand overlie highly
weathered Eutaw strata (Russell et al., 1983). The erosion
al boundary continues southward through Tishomingo
County. The lower Coffee intertongues with the Mooreville
Chalk in Itawamba County (Vestal and Knollman, 1947).

The Tombigbee Sand Member conformably overlies the
Lower Eutaw Member (Figures 95 and 96). Thin clay beds
and laminae in upper portions of the Lower Eutaw Member
resist downward movement of iron-bearing solutions borne
by downward percolating meteoric water through glauconite-
bearing Tombigbee sands, resulting in thin beds and lami
nae of iron oxide cemented sandstone at the contact. Evi

dence ofburrowing activity is preserved in these lowermost,
ironstone-bearing Tombigbee sands, as ferruginous cemented
sandstone molds. These molds are the result of burrowing
activity of the marine decapod Callianassa, whose fossil
burrows occur in strata ranging in age from the Jurassic
through Recent time (Weimer and Hoyt, 1964). Callianas
sa burrows occur throughout the Tombigbee Sand Member
and in the overlying Coffee Formation, but are most abun-
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Figure 93 - Thinly interbedded, fine-grained, glauconitic, mi
caceous sands and silty clays of the Lower Eutaw Member. Pick
ax is 26 inches in length. Location: NE/4, NE/4, NW/4, Sec.
22, T.3S., R.IOE.
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dant in ferruginous zones near the contacts with underlying
Lower Eutaw and overlying Coffee strata. Burrowing ac
tivity reworked the marine Tombigbee Sand strata to the ex
tent that, except for rare, faint cross-bedding near the lower
contact, all evidence of bedding in the Tombigbee Sand
Member has been erased. The characteristic massive appear
ance of the Tombigbee Sand in outcrop easily distinguishes
the unit from the cross-bedded sands and clays characteris
tic of the Lower Eutaw Member (Figure 97). The massively
bedded Tombigbee Sand lithofacies grades laterally into the
thin bedded sand and clay lithofacies characteristic of the
Lower Eutaw Member northward, in Hardin County, Ten
nessee (Russell and Parks, 1975). The outcrop belt of the
Tombigbee Sand continues south and east in a broad arc
across northeastern Mississippi and central Alabama and into
Georgia.

The Tombigbee Sand Member is composed of very fine-
to medium-grained (chiefly fine-grained), very well-sorted,
glauconitic, micaceous sand with minor amounts of silt and
clay. The unit is massively bedded, and ranges in color from
medium gray in fresh exposures to various hues of yellow
ish and reddish-brown in weathered exposures. The Tom
bigbee Sand Member is consistently 90 to 100 feet thick in

Figure 94 - Petrified wood in lowermost portions of the Lower
Eutaw Member. Pickax is 26 inches in length. Location: SW/4,
SE/4, SE/4, Sec. 26, T.6S., R.9E.

southern and central portions of Tishomingo County, and
thins northward to a minimum exposed thickness of about
60 feet in northernmost portions of the county. The Tom
bigbee Sand averages 100 feet thick in Itawamba County
(Vestal and Knollman, 1947), and is 75 to 85 feet thick in
Prentiss County (Parks et al., 1960). The Tombigbee Sand
Member varies in thickness along strike to the east in Alaba
ma, attaining minimum thicknesses of 25 feet at Pickensville,
Pickens County, Alabama, and 35 feet in the Warrior River
Valley, and is missing on the south side of Sipsey River Val
ley, Greene County, Alabama (Monroe et al., 1946). The
Tombigbee Sand continues downdip in the subsurface of Mis
sissippi and Alabama with thicknesses ranging from 10 to
75 feet in the subsurface of Neshoba and Kemper counties,
Mississippi, and Sumter and Greene counties, Alabama (Ear
gle, 1946). The minimum thickness in the cross sections of
Eargle (1946) occurs in the subsurface of Neshoba County,
where only 10 feet of Tombigbee strata are reported from
the J. P. Evans, Oliver Number 1 test well.

Test holes drilled in northwestern Tishomingo County
for the present study indicate a northward thinning of Tom
bigbee Sand strata. Test hole AP-1 penetrated 99 feet of
medium light-gray, fine-grained, very well-sorted, glauco-
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Figure 95 - Trough cross-bedded, glauconitic sands of tne Lower
Eutaw Member grade upward, through a 2-foot interval, into
massive, bioturbated sands of the Tombigbee Sand Member of
the Eutaw Formation. Pickax at the contact is 26 inches in

length. Location: NW/4, SE/4, SE/4, Sec. 17, T.4S., R.IOE.

nitic, micaceous sands comprising the Tombigbee Sand in
terval in the NW/4 of Sec. 4, T.3S., R.9E. Test hole AP-3,
located about 5 miles to the northeast in SE/4 of Sec. 10,
T.2S., R.9E., penetrated 68 feet of Tombigbee strata. Test
hole AP-2, located 5.2 miles northeast of AP-3, encountered
only 57 feet of Tombigbee strata. The glauconite content in
subsurface samples of the Tombigbee Sand ranges from about
3 to 20 percent, and mica contents range from about 2 to
15 percent. The glauconite in the Tombigbee Sand is pelle
tal in form, and is dark olive green to black when fresh. The
glauconite grains generally fall into the fine-grained sand
category (1/8-1/4 mm), although the pellets occasionally ex
ceed 1 mm in length. The Tombigbee Sand contains apprecia
ble amounts of white mica (up to 15 percent), with occasional
trace amounts of biotite mica. A general increase in glau
conite content occurs toward the base of the Tombigbee. This
increase continues in the Lower Eutaw where up to 25 per
cent glauconite was noted in test hole samples. Appreciable
amounts of silt and clay (up to 25 percent in subsurface sam
ples) are contained as matrix in the Tombigbee Sand. Clay
content increases sharply in passing from Tombigbee to Low
er Eutaw strata in the subsurface. Plate 1 shows the loca

tions of test holes and the areal distribution of the Tombigbee
Sand Member at the surface of Tishomingo County. Cross
section A-A' (Plate illustrates occurrences of the Tombig
bee Sand along a line of section generally parallel to strike,
and cross section B-B' (Plate 3) illustrates the Tombigbee
profile parallel to dip. The strike of the Tombigbee Sand
Member is generally due north, and varies between N. 0°
E. and N. 15° E. county-wide. Dip is to the west at about
30 feet per mile (Plate 3) with minor variations.

The Tombigbee Sand is quite distinctive in outcrop due
to the steep slopes supported by the well-sorted sands, and
the massive appearance due to its lack of distinct bedding
(Figure 97). The contact of the Tombigbee Sand Member
with the underlying Lower Eutaw Member is gradational
through a thin interval of laminated sands in the lowermost
Tombigbee Sand. Figure 95 shows the general appearance
of this contact in outcrop. Weathering of glauconite imparts
a reddish to yellowish brown color in outcrop, and frequently
the Tombigbee Sand is dark reddish-brown to maroon in
highly weathered areas. The best exposures of the Tombig
bee Sand Member in Tishomingo County occur in roadcuts
along U. S. Highway 72 in the vicinity of Burnsville (T.3S.,
R.9 and 10E.) and along State Highway 365, which runs
parallel to the Alcorn County line and generally along strike
in T.3S. and T.4S., R.9E. Roadcuts of State Highway 364
expose the contact between the Lower Eutaw and Tombig
bee Sand members in the NW/4, SE/4, SE/4, Sec. 17, T.4S.,
R. 10E. (Figure 95). Figure 96 describes the Tombigbee Sand
in measured section. The southernmost occurrences of the

Tombigbee Sand at the surface of Tishomingo County are
small outliers that occupy hilltops in the NW/4, NE/4, Sec.
35, T.5S., R.9E. (Plate 1).

The Tombigbee Sand Member is included in basal por
tions of the Exogyra ponderosa zone described by Stephen
son (1914). This faunal zone extends upward and includes
the lower half of the Selma Chalk in the eastern Gulf Coastal

Plain. The diverse fauna described from the Tombigbee Sand
in Lowndes, Clay, Monroe, and Prentiss counties, Missis
sippi, is absent in Tishomingo County. Evidence of biotur
bation in the form of ferruginous-cemented sand molds and
clay-lined burrow tubes in unconsolidated sands character
ize the Tombigbee Sand in well preserved exposures (Figure
98). These tubular structures (Ophiomorpha nodosa Lund-
gren) were identified by Weimer and Hoyt (1964) as bor
ings of the decapod crustacean Callianassa sp.

The Coffee Formation unconformably overlies the Tom
bigbee Sand Member of the Eutaw Formation (Figures 99
and 100). This unconformity is not apparent in weathered
outcrop, and zones of massive bedded sands in Coffee stra
ta, as well as apparent laminations in uppermost Tombigbee
strata, cause difficulty in tracing the contact in southernmost
areas of occurrence. The abrupt lithologic boundary is
marked by a thin zone of iron-cemented sandstone laminae,
and often by a single thin (1 inch) ironstone layer. Figure
99 illustrates the general appearance of the Tombigbee-
Coffee erosional boundary that separates the bioturbated,
massive, marine Tombigbee sands from overlying, thinly in-
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Sand, light brownish- to olive-gray, fine-
to medium-grained, very well-sorted, bio
turbated, massively bedded, glauconitic,
micaceous, silty. Occasional spherical, iron-
cemented, glauconitic sandstone concretions
in upper 20 feet; iron-cemented sandstone
molds and clay-filled burrows of Callianassa
sp. occur throughout this interval; 40.5 feet,
gradational contact with underlying unit.

Sand, light-gray, fine-grained, glauconitic,
micaceous, interlaminated with clay, medium-
to dark-gray; 3 feet, grades downward into
underlying lithologies.

Sand, light- to light brownish-gray, fine-
to medium-grained, trough cross-bedded,
cross-bed sets separated by thin beds and
laminae of clay, dark-gray, silty; 12+ feet,
covered below.

Figure 96 - Measured section showing the contact between the Lower Eutaw and Tombigbee Sand members of the Eutaw Forma
tion. Location: NW/4, SE/4, SE/4, Sec. 17, T.4S., R.10E.

terbedded and interlaminated sands and clays characteristic
of the Coffee Formation.

Selma Group

The Selma Chalk was originally named for exposures
at Selma, Dallas County, Alabama, and defined to include
all strata above the Coffee Sand and below the Ripley Group
in Smith et al. (1894). This sequence had previously been
described in Mississippi as the Rotten Limestone Group in

Hilgard (1860) in reference to beds that occur between the
underlying Tombigbee Sand Group and overlying Ripley
Group. Smith and Johnson (1887) assigned formational rank
(Eutaw Formation) to strata equivalent to those included in
the Tombigbee Group of Hilgard (1860). The name Tom
bigbee was retained by Stephenson (1914) to include only
the massive phase of the Eutaw Formation in the Mississippi-
Alabama region. The Coffee Sand of Safford (1864) was re
tained as the uppermost member of the Eutaw Formation
(Stephenson, 1914), until Stephenson and Monroe (1938)
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Figure 97 - Outcrop appearance of the bioturbated, glauconit
ic sands comprising the Tombigbee Sand Member of the Eu
taw Formation. Pickax is 26 inches in length. Location: SW/4,
SE/4, SE/4, Sec. 17, T.4S., R.IOE.

recognized the Coffee Sand strata as a lowermost phase of
the Selma Chalk, which overlies the Mooreville Chalk or
the Tombigbee Sand Memberin northern Mississippi (Figure
67). The lower third of the thick Selma Chalk sequence that
underlies west-central Alabama and east-central Mississip
pi merges and intertongues northwestward in Mississippi into
the Coffee Sand. Although the Coffee Sand is described as
being of formational rank and included in the Selma Chalk,
the Selma was not discussed specifically as a group in
Stephenson and Monroe (1938). The Selma was assigned
group rank in the subsurface of Mississippi by McGlothlin
(1944) and Eargle (1946). The term Selma Group was ini
tially utilized on the geologic map of Mississippi by Belt et
al. (1945), and in subsequent literature describing Selma
lithologies that underlie northeastern Mississippi and western
Alabama (McGlothlin, 1944, Eargle, 1946, Monroe et al.,
1946).

The Coffee Formation is the uppermost unit of Creta
ceous age that occurs in Tishomingo County. A complete
section of the formation is not present as it is truncated by

Figure 98 - Clay-filled burrows of the marine decapod Callianas
sa sp. occur in the massive, bioturbated Tombigbee Sand Mem
ber. Quarter for scale. Location: NW/4, SE/4, SE/4, Sec. 17,
T.4S., R.IOE.

erosion, and Tennessee River Terrace deposits disconfor
mably overlie the unit in northernmost portionsof the county.

Coffee Formation

Safford (1864) assigned the name Coffee in reference
to strataexposed in bluffs of the TennesseeRiver near Coffee
Landing in Hardin County, Tennessee, and described this
stratigraphic interval as the lowermostof the Cretaceousbeds
exposed in western Tennessee. In 1911, L. W. Stephenson
(in Veatch and Stephenson, 1911) divided strata previously
included in the Coffee Sand in Tennessee and the Eutaw For

mation in Mississippi into the Tombigbee Sand Member and
an upper Coffee Sand Member of the Eutaw Formation. The
Tombigbeeand Coffee members are included in the Exogyra
ponderosa faunal zone of Stephenson (1914). Stephenson
(1914) recognizedthe merging of chalky and non-chalky Sel
ma strata along strike, such that the Tombigbee Sand Mem
ber is overlain by the Selma Chalk in central and western
Alabama and east-central Mississippi and by the Coffee Sand
in northern Mississippi. The stratigraphic sequence described
by Stephenson (1914) for northern Mississippi is shown in
Figure 67. The Coffee Sand was excluded from the Eutaw
Formation and placed in the Selma Chalk in Stephenson and
Monroe (1938).

The Coffee Formation is the only unit in the Selma
Group that occurs in Tishomingo County. The northernmost
exposuresof the Coffee Formation occur near the Kentucky-
Tennessee state line and continue southward across western

Tennessee into Mississippi (Russell and Parks, 1975). Sur
face exposures of the Coffee Formation continue southward
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Figure 99 - Erosional boundary between the massive, biotur
bated marine sands of the Tombigbee Sand Member of the Eu
taw Formation and the overlying, thinly bedded sands of the
Coffee Formation. Pickax is 26 inches in length. Location:
NW/4, NW/4, SE/4, Sec. 31, T.2S., R.IOE.

from Tennessee through Alcorn, Prentiss, and Tishomingo
counties. The Coffee Sand is replaced by the main body of
chalky Selma strata in southern Lee and northwestern
Itawamba counties. The Tupelo Tongue is a very fossilifer
ous phase representing the southernmost extension of the
Coffee Formation; it was named by Stephenson (1917) for
exposures in the vicinity of Tupelo, Lee County, Mississip
pi. The Coffee Formation loses its identity to the south as
it merges and intertongues with chalky facies of the Selma
Group.

The areal distribution of the Coffee Formation at the sur

face of Tishomingo County is shown on Plate 1. The main
body of Coffee exposure occurs west of the Tennessee-
Tombigbee Waterwayand north of T.4S., although outliers
occupy hilltops for a distance of several miles east and south
of the main outcrop belt. Woodall Mountain is along the
eastern limit of outlying occurrences of the Coffee Forma
tion. Strike trends N. 10° E. to N. 20° E. along an arcuate
outcrop belt and the dip is to the west at about 30 feet per
mile. The outcrop belt of the Coffee Formation attains a max

imum width of 8 miles in northwestern Tishomingo County.

The Coffee Formation overlaps the Eutaw Formation,
and lies unconformably upon Paleozoic rocks in northern
Decatur County, Tennessee (Russell and Parks, 1975). The
Coffee Formation is 200 feet thick to the north in Hardin

and McNairy counties, Tennessee (Russell and Parks, 1975).
The Coffee Formation outcrop belt continues southward from
Tennessee, through central Alcorn County, northwestern
Tishomingo County, central Prentiss County, and the north
half of Lee County, Mississippi. The basal 150 feet of the
Coffee Formation occurs at the surface of northwestern

Tishomingo County (Plate 1). Southward, in Prentiss County,
a maximum thickness of 275 feet of Coffee Formation stra

ta occurs between the disconformably underlying Tombig
bee Sand Member and the disconformably overlying
Demopolis Formation (Parks et al., 1960). The Coffee For
mation decreases in thickness to about 100 feet where the

southward extension is represented by the Tupelo Tongue
in central Lee County, and is missing farther south where
the Tupelo Tongue merges and intertongues with chalky Sel
ma facies (Stephenson and Monroe, 1940).

The Coffee Formation is composed of very fine- to
medium-grained, micaceous, glauconitic, quartz sand, thinly
interbedded and interlaminated with light- to medium-gray,
silty clay. Bedding is generally thin and horizontal with fre
quent zones of small-scale, planar and trough cross-bedding
and cross lamination (Figure 101). Colors vary in outcrop,
from light- to medium-gray when fresh, to grayish orange-
pink, light brownish-gray and various shades of reddish-
brown when weathered. The glauconite content generally
varies between 2 and 5 percent, and the mica content varies
between 2 and 6 percent in subsurface samples from test holes
drilled for the present study. The Coffee Formation was
penetrated in test holes AP-1, AP-2, and AP-3. The sands
are very loose and generally less than 1/4 mm in size,
although frequent zones of medium (up to 1/2 mm) size
grains are common, and thin lenses and beds of chert gravel
occur in lowermost portions of the Coffee Formation. Thin
clay beds and laminae separate the fine-grained sand beds.
The dark olive gray glauconite grains are pelletal, and gener
ally 1/8 to 1/4 mm long. White mica flakes are small, gener
ally less than 1/2 mm in diameter. Weathered zones continue
downward to as much as 80 feet, as hues of reddish-brown
grade downward to shades of gray in test holes drilled for
the present study. The upper 80 feet of the Coffee sands in
test hole AP-1 are moderate orange-pink and reddish-orange
in color, and clays are white and light pink in color. Quartz
grains are subangular, and the sands are well sorted. The
clay content in drill samples varied from 10 to 60 percent.

The Coffee Formation is a thinly interbedded and inter
laminated sand and clay sequence, with zones of cross-
bedding and massive bedding in coarser sands increasing
southward along the outcrop belt in Tishomingo County.
Clays are not as lignitic in the Coffee Formation in Tishomin
go County as those reported from Tennessee in Wade (1920),
where clay beds are often black and contain abundant com
minuted plant fragments, lignitized logs, wood fragments,
and silicified logs. Occasional dark gray carbonaceous clay
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Sand, light reddish-brown, fine- to medium-
grained, micaceous, glauconitic, silty, thinly
interbedded and interlaminated with clay,
varicolored due to oxidation to various

shades of red and gray, micaceous; frequent
thin beds and laminae of iron-cemented
sandstone throughout this interval; 38 feet,
disconformity at base.

Sand, light brownish- to medium-gray, fine
grained, very well-sorted, bioturbated,
massively bedded, glauconitic, micaceous,
numerous iron-cemented sandstone molds

and clay-filled burrows of Callianassa
sp. occur throughout this interval; 45 feet,
covered below.

Figure 100 - Measured section describing upper portions of the Tombigbee Sand Member and lower portions of the overlying Coffee
Formation. Location: NW/4, NW/4, SE/4, Sec. 31, T.2S., R.10E.

laminae occur, although no carbonized or silicified logs were
observed during the present study. Thin beds of bentonite
occur in the Coffee Formation of Prentiss County (Parks et
al., 1960). No occurrences of bentonite were observed in
Coffee strata during the field work for the present study.

Fossil preservation is not good in the Coffee Formation
in Tishomingo County. Occasional limonitic tubular struc
tures that represent burrowing activity of the marine deca
pod Callianassa occur in ferruginous zones in lower portions

of the Coffee Formation (Figure 101). Stephenson and Mon
roe (1940) reported five species of marine mollusks from
fossiliferous ironstone concretions in cuts of Southern Rail

way, 2 miles northwest of the town of Burnsville, in the
SW/4, SE/4, NE/4, Sec. 33, T.2S., R.9E. (Collection 6461).
These cuts have become overgrown with vegetation and
slumping of the sands has covered lowermost portions of
many of the exposures. Very good exposures are afforded
in more recent borrow pit excavations made for the use of
Coffee sands for fill material during construction of U. S.
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Highway 72. The Coffee Formation is well exposed in bor
row pits located in the SW/4, SE/4, SW/4, Sec. 4, T.3S.,
R.9E., and eastward in the NE/4, SE/4, SE/4, Sec. 3 and
the NW/4, SW/4, SW/4, Sec. 2, T.3S., R.9E., on the south
side of U. S. Highway 72. Figure 101 illustrates the irregu
lar and cross-bedded, partially bioturbated sand beds, sepa
rated by clay laminae along bedding planes, in a sandpit
located in the NW/4, SW/4, SW/4, Sec. 2, T.3S., R.9E.
The underlying Tombigbee Sand supports steep valley walls
of gulleys in lower portions of the sand pit (Figure 102). The
Coffee Formation is more evenly bedded, and Callianassa
burrows are less common in exposures to the northeast in
Tishomingo County. Figure 103 illustrates the outcrop ap
pearance of thinly interbedded and interlaminated sands and
clays of the Coffee Formation exposed in the NW/4, NW/4,
SE/4, Sec. 31.T.2S., R.IOE. Figure 100 shows a measured
section which begins near the location of Figure 103 and con
tinues eastward through exposures of the underlying Tom
bigbee Sand. Bedding in the Coffee Formation is generally
thicker (although less distinct in weathered outcrops) in north
western Tishomingo County and has frequent occurrences
of planar to trough cross-bedding, with occasional massive
bedding. Ferruginous sandstone beds occur frequently in low
er Coffee beds, near the contact with the underlying Tom
bigbee Sand. A zone of iron-cemented, irregular and
thinly-bedded sandstone that occurs in lowermost Coffee beds

• . iff -r- • i~ <

is exposed near the top of Woodall Mountain. This ironstone
interval forms a resistant caprock that has prevented down
ward erosion of less resistant, unconsolidated sands below,
preserving the highest elevation in Mississippi (806 feet).
Zones of ironstone in lower Coffee beds form a useful, trace
able stratigraphic horizon by which lower Coffee strata can
be correlated through poorly exposed areas. Figure 104
shows the zone of thinly bedded, iron-cemented sandstones,
exposed in westernmost Tishomingo County in the SW/4,
SW/4, NW/4, Sec. 21, T.2S., T.9E. This ironstone zone
diminishes in thickness to a single, thin bed of ironstone
separating bedded Coffee sands from unconformably under
lying, massive sands in the Tombigbee Sand Member (Figure
103). The absence of bedding, increase in glauconite con
tent, and sharp increase in frequency of occurrences of Cal
lianassa burrows in very well-sorted, underlying Tombigbee
lithologies in the field.

Occasional molds of mollusks are preserved in fer
ruginous cemented sandstone laminae at the base of the
Coffee Formation. Molluscan taxa collected from basal

Coffee strata exposed in roadcuts on both sides of State High
way 364 in the NE/4, NW/4, NW/4, Sec. 19, T.4S., R.10E.,
and the SE/4, SE/4, SE/4, Sec. 13, T.4S., R.9E., are shown
in Figure 105. Fossil specimens collected from these out
crops include species of the genera Trigonia, Veniella, Cras-
satella, Cyprimeria, Neithea, Aphrodina, and Turritella.

'V¥ \?VrSkw
Figure 101 - Lowermostinterval in the CoffeeFormation is characterized by irregularly bedded and cross-bedded, fine- to medium-
grained, bioturbated sand and clay. Scale in feet and 1/10 intervals. Location: NW/4, SW/4, SW/4, Sec. 2, T.3S., R.9E.
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Figure 102 - The well-sorted sands of the Tombigbee Sand Mem
ber support steep to vertical slopes (foreground). The pinnacle
of overlying loosely consolidated sands of the Coffee Formation
remains from excavations for roadfill in the construction of U.

S. Highway 72. Person is standing on the contact. Location:
NW/4, SW/4, SW/4, Sec. 2, T.3S., R.9E.
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Figure 103 - Thinly interbedded and interlaminated, cross-bedded, fine- to medium-grained, glauconitic, micaceous sands and silty
clays impart an evenly bedded appearance to the Coffee Formation in intervals less affected by bioturbation. Pickax is resting on
a thin bed of ironstone that separates the underlying Tombigbee Sand Member from the overlying 30-foot interval of the Coffee
Formation at this relatively unweathered exposure. Pickax is 26 inches in length. Location: NW/4, NW/4, SE/4, Sec. 31, T.2S., R.IOE.
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Figure 104 - Iron-cemented sandstone beds in lowermost inter
val of the Coffee Formation. Pickax is 26 inches in length. Lo
cation: SW/4, SW/4, NW/4, Sec. 21, T.2S., R.9E.

CENOZOIC ERATHEM

QUATERNARY SYSTEM

PLEISTOCENE SERIES

High Elevation Terrace Deposits

High Elevation Terrace Deposits occur in Tishomingo
County as fluvial sequences of gravel, sand, silt, and clay
at elevations at and above 600 feet. The terraces consist of

cross-bedded sands and very well-rounded chert, quartzite,
quartz, and sandstone pebbles. The principal constituent of
the pebble population is chert, probably derived from Tus
caloosa gravels, which were initially derived from Paleozoic
cherts in Alabama, Tennessee, and Mississippi (see Tuscaloo
sa Group section). Quartzite comprises less than 5 percent
of the pebble population, and occurrences of quartz and sand
stone pebbles are rare. The ultimate source of quartz, quartz
ite, and sandstone pebbles, as well as quartz sands, is
probably Pennsylvanian sandstones and conglomerates ex
posed in Alabama and Tennessee. These gravels were
deposited initially as stream deposits of Upper Cretaceous
fluvial systems (Tuscaloosa Group) and subsequently re
worked into present terrace deposits by the ancestral Ten
nessee River. Russell (1987) described pathways of the
ancestral stream systems and the mineralogies of the result
ing fluvial deposits. High Elevation Terrace Deposits occur
at the surface of Tishomingo County as isolated exposures
of fluvial gravels and sands that occupy hilltops in the Ten
nessee River drainage basin and along the Tennessee-
Tombigbee drainage divide. Plate 1 illustrates the distribu
tion of these gravels in Tishomingo County.

High elevation terraces in central and southern
Tishomingo County contain less gravel and more sand and
silt than those in northernmost Tishomingo County, which
consist almost entirely of chert and quartzite gravel with a
silty quartz sand matrix. The central and southern terrace
deposits often contain chert and quartzite pebble conglomer
ates in the lowermost 15 feet, which grade upward into quartz
sand, silt, and clay, oxidized to various shades of reddish-
brown in outcrop. These deposits occur south of the general
latitude of Iuka, and probably represent slightly less ener
getic fluvial environments than the thicker gravel sequences
characteristic of terraces exposed in the vicinity of the Ten
nessee River. These lithologies are mapped separately on the
geologic map (Plate 1) as Qth (High Elevation Terrace
Deposits) in southern and central portions and as Qtt (Ten
nessee River Terrace Deposits) in northern portions of
Tishomingo County. High elevation terraces are preserved
on hilltops west of the Tennessee River in northern Tishomin
go County, and exposures continue into Tennessee. High ele
vation fluvial gravels are not preserved on hilltops east of
the Tennessee River (Russell, 1975), indicating the north
eastward migration of the Tennessee River. These high ele
vation fluvial terraces are described in Tennessee (Wade,
1917, and Russell and Parks, 1975), where the terraces at
tain maximum development in McNairy, Hardin, Decatur,
Benton, and Henry counties, with thicknesses of up to 70 feet.

High elevation fluvial deposits were included in the
Lafayette Gravel described throughout the Coastal Plain
Province in the upper Mississippi Embayment, as well as
all other physiographic provinces in the middle and eastern
United States and along the Atlantic seaboard, as a series
of coalescing alluvial plain deposits related to the ancestral
Mississippi, Cumberland, Ohio, and Tennessee rivers (Pot
ter, 1955a). Mineralogies of the gravels were described in
Potter (1955a), and a preglacial (Tertiary) age was proposed
for the gravels that underlie Smithland and higher terrace
terrains in uppermost portions of the Mississippi Embayment.
The high elevation fluvial deposits exposed in Tishomingo
County cannot be correlated with pre-loess gravels that un
derlie Pleistocene wind-transported silts (loess) along the
periphery of the Mississippi alluvial plain in Mississippi, be
cause loess deposits do not extend eastward from the Mis
sissippi alluvial valley as far as Tishomingo County. The
easternmost occurrences of loess deposits reported in Mis
sissippi are the very thin deposits in Alcorn County, described
in Stephenson and Monroe (1940) as brown loam overlying
the Selma Chalk. Fisk (1951) assigned a Quaternary (Pleisto
cene) age to loess deposits in the lower Mississippi Valley,
so the underlying pre-loess gravels are at least Pleistocene
or older in age. A Tertiary age for high elevation fluvial
deposits is questionable, and time-stratigraphic deposits were
described in the literature in Mississippi and Tennessee as
Tertiary (?) Quaternary (Russell, 1968, Russell, 1975, and
Russell and Parks, 1975). No datable fossil remains have
been reported from high elevation fluvial deposits in
Tishomingo County or elsewhere in the Mississippi-
Tennessee region. Rather than questionably extend the time
of deposition of high elevation fluvial deposits to the Ter-
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tiary, a Pleistocene age is assigned to terrace deposits that
occur in Tishomingo County.

The maximum thickness of high elevation fluvial
deposits encountered in Tishomingo County occurs in test
hole AP-6, wherein 56 feet of iron-stained chert and quart
zite gravels and sands occur in the NW/4, NW/4, NE/4, Sec.
26, T.IS., R.IOE. Tennessee River Terrace Deposits un
conformably overlie marine sands and clays of the Eutaw
and Coffee formations in northern portions of Tishomingo
County (Figure 106). Surface exposures occur in gravel pits
where terrace gravels have been excavated for use as road
beds and fill material. Gravel deposits in the Pine Flat area
of Tishomingo County are generally 30 to 50 feet in thick
ness. Figure 107 illustrates the outcrop appearance of Ten
nessee River Terrace Deposits in the Pine Flat area, near
the site of AP-2, in the SW/4, SE/4, SE/4, Sec. 19, T.IS.,
R.10E. Coarse chert and quartzite gravels characteristic of
the high elevation fluvial deposits in northernmost Tishomin
go County (Figure 108) are designated on Plate 1 (sheet 1)
as Tennessee River Terrace Deposits (Qtt). High elevation
fluvial gravels assume various shapes; chert pebbles are
generally spherical or slightly elongate, and quartzite and
rare sandstone pebbles are flattened and elongate, assuming
oblate and, occasionally, bladed forms. Figure 109 is a meas
ured section of terrace gravels pictured in Figure 107.

Southward in Tishomingo County, fluvial terrace
deposits occur as isolated chert and quartzite gravels that cap
hilltops along the west side of Bear Creek valley east of Iuka
(Figure 110), and southward into Itawamba County. High
elevation terrace gravels occupy broad, flat hilltops in the
vicinity of Horsehoe Bend southeast of the town of Tishomin
go, where the gravels truncate Upper Cretaceous marine
sands and Lower Mississippian sandstone (Plate 1, sheet 2).
Test hole AP-11 penetrated quartzite bearing chert gravels
above glauconitic, marine sands and clays of the Eutaw
Group. This stratigraphic sequence is exposed in cuts of
secondary roads crossing tributaries of Bear Creek, in E/2,
Sec. 1, T.6S., R.10E., SE/4, Sec. 36, T.5S., R.10E., and
NW/4, Sec. 6, T.6S., R. 1IE. These gravels overlie the Hart
selle Formation in a roadcut of the Natchez Trace, in SE/4,
NE/4, SW/4, Sec. 30, T.5S., R.llE. Test hole AP-10, lo
cated southwest of the town of Golden in NW/4, SE/4, SE/4,
Sec. 14, T.7S., R.10E., penetrated 24 feet of an upward-
fining sequence of light-brown to moderate orange-pink,
quartz and quartzite bearing, chert gravel in a matrix of silty
quartz sand, with a well-cemented basal conglomerate, above
glauconitic marine beds of the Eutaw Group. This sequence
is exposed in nearby roadcuts located in SE/4, Sec. 12,
T.7S., R.10E., as a thin (less than 20 feet thick) veneer of

Figure 106 - Unconsolidated, very light brown, micaceous, glau
conitic sand of the Coffee Formation unconformably overlain
by iron-cemented chert, quartzite pebble conglomerate compris
ing basal portions of Tennessee River Terrace Deposits. Pick
ax is 26 inches in length. Location: NE/4, SW/4, NE/4, Sec. 19,
T.IS., R.10E.

cemented, quartzite-bearing, chert gravels above weathered,
glauconitic, Eutaw Group strata. These fluvial terraces con
tinue southward, occupying broad, flat hilltops along the
Tennessee-Tombigbee drainage divide, extending to the south
into Itawamba County. High elevation fluvial deposits un
conformably overlie Eutaw strata in isolated areas along lines
of section illustrated on Plate 2 (sheet 1) and Plate 4.

Gravels and sands in High Elevation Terrace Deposits
have been incorporated into sediments comprising younger
fluvial terraces that occur at lower elevations, adjacent to
major streams in Tishomingo County.

Low Elevation Terrace Deposits

Low Elevation Terrace Deposits occur adjacent to the
present course of streams, above present flood plain eleva
tion, and below the older, high elevation terraces, through
out Tishomingo County and to the north in Tennessee. The

Figure 105 - Fossil specimens preserved at the base of the Coffee Formation: 1 - Cucullaea (Idonearca) sp., internal mold, X 1;
2 - Cucullaea (Idonearca) sp., internal mold, X 1.3; 3 - Trigonia sp., external mold, X 1.2; 4 - Cucullaea (Idonearca) sp. hinge
at left and Neithea (Neitheaps) sp. external mold at right, X 1.2; 5 - Trigonia sp., internal mold, X 1.3; 6 - Turritella sp., internal
mold, X 1.5; 7 - Turritella sp., external mold, X 1.6; 8 - Crassatella sp., internal mold, X 1.2; 9 - Veniella sp., internal mold,
X 1.3; 10 - Cyprimeria sp., internal mold, X 1; 11 - Aphrodina sp.?, internal mold, X 1.1; 12 - Cyprimeria sp., internal mold,
X 1.2; 13 - Aphrodina sp., internal mold, X 1.5; 14 - Aphrodina sp., external mold, X 1. Location: NE/4, NW/4, NW/4, Sec. 19,
T.4S., R.10E.
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Figure 107 - Fluvial gravels and sands in Tennessee River Ter
race Deposits occur as well-rounded chert and quartzite peb
bles in a matrix of quartz sand. Scale in feet and 1/10
increments. Location: SW/4, SE/4, SE/4, Sec. 19, T.IS., R.IOE.

distribution of these low elevation terraces in northeastern

Tishomingo County, northwestern Lauderdale County,
Alabama, and southeastern Hardin County, Tennessee, is
shown on a geologic map of the T.V.A. Power Plant site
by Russell (1975). This map indicates that occurrences are
limited primarily to the west side of the Tennessee River,
within areas of Tishomingo and Hardin counties that are in
cluded in that study area.

The low elevation terraces are primarily composed of
thin intervals (less than 40 feet thick) of quartz sand, silt,
and clay, with occurrences of quartzite-bearing chert grav-

Figure 108 - Well-rounded, iron-stained chert and quartzite peb
bles in Tennessee River Terrace Deposits. Smaller, flattened peb
bles are composed of quartzite, and larger, more spherical
pebbles are composed of chert. Scale in feet and 1/10 increments.
Location: SW/4, SE/4, SE/4, Sec. 19, T.IS., R.10E.

els limited to lowermost beds. Plate 1 illustrates the areal

distribution of these terraces in Tishomingo County. In north
ernmost Tishomingo County, low elevation terraces overlie
Fort Payne cherts and limestones adjacent to flooded por
tions of Yellow Creek, Indian Creek, and Tennessee River
valleys (Plate 1, sheet 1). Occurrences of low elevation ter
races continue southward, with most frequent occurrences
limited to the west side of Mackeys Creek, Cripple Deer
Creek, and Bear Creek valleys (Plate 1, sheets 1 and 2), be
low 550 feet in elevation, where they unconformably over
lie Cretaceous beds. Low elevation terraces are directly
related to present stream courses. Basal terrace gravels oc
cupy hillsides adjacent to streams and slope toward the
present flood plains, truncating underlying beds. The best
exposures of low elevation terraces occur in roadcuts on the
north side of Cold Mill Creek, in central portions of Sec.
5 and 6, T.2S., R.10E., and in roadcuts of State Highway
365 between the towns of Cross Roads and Burnsville (Plate
1, sheet 1). Bedding is indistinct and appears massive, and
oxidation produces a dark reddish-brown color in weathered
outcrop. Basal beds of the low elevation terraces contain thin
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Gravel, dark- to dark reddish-brown surface
stain on white- to pinkish-gray chert, quart
zite, and rare quartz pebbles, in a matrix
of quartz sand, fine- to coarse-grained,
poorly sorted, irregularly cross-bedded with
zones of large-scale planar and trough
cross-bedding, iron cemented chert-quart-
zite pebble conglomerate at base; 35 feet,
disconformity at base.

Sand, light brownish-gray, fine-grained,
micaceous, glauconitic, thinly interbedded
and interlaminated with clay, medium-gray
to dark reddish-brown; 12 feet, covered
below.

Figure 109 - Measured section showing the contact between the Coffee Formation and unconformably overlying fluvial gravels and
sands comprising the Tennessee River Terrace Deposits. Location: SW/4, SE/4, SE/4, Sec. 19, T.IS., R.10E.

beds and stringers of gravel. Figure 111 illustrates the out
crop appearance where basal terrace beds truncate the Tom
bigbee Sand in SE/4, NW/4, SE/4, Sec. 6, T.2S, T.10E.
Figure 112 illustrates this sequence in measured section. The
topography developed on the low elevation terraces is charac
teristically smooth and gently sloping, providing broad areas
of little or no relief very suitable for pasture land and culti
vation for row crops. Low elevation terraces are encoun
tered in the northern portion of the line of section shown on
Plate 2 (sheet 1).

Sediments comprising low elevation terraces are derived
from High Level Terrace Deposits, Tuscaloosa gravels, and
the unconsolidated marine sands comprising Upper Creta
ceous strata that were incorporated into the sediment load
of migrating streams. The terraces are highly weathered
where exposed, and generally blend with weathered in situ
Cretaceous beds in areas where basal gravels are absent. Oc
currences of Low Elevation Terrace Deposits continue west
ward into Alcorn and Prentiss counties, southward into

Itawamba County, and eastward along the west side of Bear
Creek valley into Franklin County, Alabama. Low Eleva
tion Terrace Deposits reach maximum development along
the west side of Bear Creek valley, where they truncate Tus
caloosa gravels and marine sands of the Eutaw Group in their
updip limits and occupy broad areas of little or no relief in
the vicinity of Dennis, Belmont and Golden (Plate 1, sheet
2). Low elevation terraces in this area consist of fining up
ward fluvial sequences of cross-bedded chert and quartzite
gravels in the lowermost 15 feet, overlain by horizontal and
cross-bedded, fine- to coarse-grained, poorly sorted quartz
sand, irregularly interbedded with silty clays in uppermost
portions. Exposures are generally weathered to dark reddish-
to orangish-brown. Bedding is indistinct and massive in ap
pearance, except where ironstone laminae occur along bed
ding planes such that original bedding patterns are preserved.
Sands and gravels comprising low elevation fluvial terraces
rise gradually from the very flat terrain of flood plains
deposited by Recent and present stream processes. Low ele
vation fluvial terraces are preserved primarily on the west
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Figure 110 - Chert and quartzite pebbles in High Elevation Ter
race Deposits. Chert pebbles are spherical and slightly elongate,
and quartzite and rare sandstone pebbles are elongate and flat
tened, assuming oblate and bladed forms. Rock hammer is 12
inches long. Location: SE/4, NW/4, SW/4, Sec. 2, T.3S., R.llE.

sides of present stream valleys throughout Tishomingo
County, although less frequent occurrences of low terraces
occupy the east valley slopes. The toes of many low eleva
tion terraces have been removed as streams migrated toward
the valley walls, and recent erosion and downslope move
ment has dissected the terrace remnants, exposing underly
ing beds in the tributary valleys. The very flat topography
of Recent alluvium associated with modern stream develop
ment can be broadly delineated on topographic maps, and
separated in a general way from the broad, gently sloping
hills underlying the low elevation fluvial deposits. Distinc
tive lithologiesthat characterize these deposits accurately dis
tinguish them in the field. Organic-rich flood plain sediments
generally occur at or below the present zone of saturation
(or flood level of present streams) and are less oxidized than
the highly weathered, generally coarser sediments compris
ing basal portions of the low elevation terraces.

Figure 111 - Quartz sands containing lenses, stringers, and thin
beds of chert and quartzite gravel in lowermost intervals com
prise the Low Elevation Terrace Deposits. The pickax is at the
erosional boundary between the Tombigbee Sand Member and
overlying low elevation fluvial gravels. Pickax is 26 inches in
length. Location: SE/4, NW/4, SE/4, Sec. 6, T.2S., R.IOE.

RECENT SERIES

Alluvium

Alluvium occupies the low, flat-lying areas of stream
valleys, in and adjacent to present stream courses. Recent
flood plains attain maximum development in lower portions
of the stream valleys, and become thinner and narrower in
areal extent as upstream limits are approached. Alluvium is
generally missing in uppermost reaches of present stream
courses where intermittent and spring-fed tributaries flow
on bedrock or on coastal plain sediments. Plate 1 illustrates
the areal distribution of Recent Alluvium in the stream val
leys of Tishomingo County.

Recentalluvial deposits occurring in Tishomingo County
consist primarily of a fining upward sequence of gravels,
sands, and silty clays that attains a maximum thickness of
about 30 feet county-wide. Significant areas of alluvium are
presently covered by floodwaters of Pickwick and Bay
Springs lakes. Lowermost portions of the alluvial sequence
in Tishomingo Countycontainwell-rounded pebblesand cob
bles of chert, quartzite, sandstone, quartz, and occasionally
limestone derived locally from Paleozoic bedrock, and in
corporated into the sediment load as erosional stream
processes remove and transport materials downstream as
channel lag deposits. The finer sediments are transported
downstream in more swiftly moving waters. During stream
migration, the channel moves laterally, and areas previous
ly occupied by the channel become the site of lessenergetic
deposition in which progressively finer sediments accumu-
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Sand, light reddish-brown, fine- to medium-
grained, silty, clayey; faint trough and planar
cross-bedding, clay content increases up
ward, thin beds and stringers of chert
and quartzite pebbles in lowermost 3 feet,
uppermost portions concealed; 9 feet, dis-
conformity at base.

Sand, medium-gray, fine-grained, massively
bedded, glauconitic, micaceous, occasional
clay-filled molds of Callianassa sp. burrows;
13 feet, covered below.

Figure 112- Measured section showing the contact between the Tombigbee Sand Member and unconformably overlying Low Eleva
tion Terrace Deposits shown in Figure 111. Location: SE/4, NW/4, SE/4, Sec. 6, T.2S., R.IOE.

late. Organic-rich silts and clays, containing large amounts
of comminuted vegetable matter, are deposited as fine frac
tions of the stream sediment load settle out in ponded flood-
waters. Cross-bedded gravels comprise the lowermost 5 to
10 feet of alluvium in Tishomingo County, and grade up
ward into planar- to trough cross-bedded and horizontally
bedded quartz sands, thinly interbedded and interlaminated
with lenses and beds of organic-rich silt and clay in the up
permost portions. Flood plain sediments generally occur at
or below the zone of frequent saturation, and soils are not
as oxidized as those that develop on adjacent, low elevation
terraces, or upon in situ strata that occupy valley walls and
hilltops. The loweroxidation potential prevalent in flood plain
environments imparts a characteristic gray color to flood
plain sediments, whereas increased oxidation potential im
parts a reddish-brown color to sediments that occur above
the zone of frequent saturation.

The width of Recent Alluvium (flood plain deposits) that
occurs in Tishomingo County varies from 0 in uppermost
reaches of the streams to a maximum of about 2.5 miles at
the confluence of Yellow and Little Yellow creeks east of
the town of Burnsville (Plate 1, sheet 1). The flood plain
becomes very narrow, and is occasionally missing along
those portions of Bear Creek that are deeply entrenched in
bedrock. Lines of weakness imposed by fractures in the Hart
selle sandstone and underlying Paleozoic beds have largely
controlled the course of Bear Creek, and downcutting of Bear
Creekhas, through time, sculptured vertical sandstone cliffs
that have restricted the lateral migration of Bear Creek wi
thin a very narrow flood plain in the Horseshoe Bend area
(Sec. 31, T.5S., R.llE.) and southward for a distance of
7 miles along Bear Creek valley. The flood plain of Bear
Creek widens as the Hartselle sandstone dips into the sub
surface in the NE/4, NE/4, NE/4, Sec. 13, T.6S., R.IOE.,

and attains a maximum width of 1.4 miles in Sec. 25, T.6S.,
R.IOE., and Sec. 30, T.6S., R.llE., in southeastern
Tishomingo County (Plate 1, sheet 2).

Flood plains are utilized extensively for cropland and
grazing areas for livestock in Tishomingo County. The
organic-rich soils that develop on Recent alluvial deposits
are potentially highly productive, although the threat of flood
ing precludes their use for crops that require well-drained
soils.

Flooding is a natural cyclic stream process. The times
between episodes can be measured on an annual basis, and
times between major floods are measured in tens or hundreds
of years. Stream valleys located in Tishomingo County have
developed primarily as a function of semiannual, annual, bi
annual, and 10-year flood intervals. The less frequently oc
curring episodes of major 100-year and 200-year floods are
more destructive, and lend more toward the erosion and
removal of accumulated soils. Evidence of flooding in
Tishomingo County includes isolated pockets of gravel
deposited as channel lag associated with interwoven
branches, small trees, and other organic debris carried in
floodwaters and deposited along the water line on valley
slopes as floodwaters retreated. Recent alluvial (flood plain)
deposits comprise approximately 10 percent of the land area
of Tishomingo County. Occurrences of Recent Alluvium
along lines of cross sections described in the present study
appear on Plates 2 through 4.

STRUCTURAL GEOLOGY

Paleozoic strata of northeastern Mississippi occupy the
southwest extremity of a widespread carbonate facies, which
extends from the Appalachian Mountains in Alabama north-
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westward beyond the Nashville Dome in Tennessee (Tho
mas, 1972a). The lower Paleozoic sequence that occurs in
the subsurface of northeastern Mississippi consists primari
ly of carbonate rocks, which intertongue with clastic rocks
(Ouachita facies) in the subsurface of northwestern Missis
sippi(Thomas, 1972a). The upperPaleozoic rocksof north
eastern Mississippi comprise a regressive shallow marine
clastic facies (Thomas, 1972a). Total thicknesses of shallow
inland marine sediments that accumulated in the stable con
tinental interior basin during Paleozoic time exceed 17,000
feet (Pike, 1968). This large oil and gas producing structur
al feature is acclaimed in the literature as the Black Warrior
Basin. The Black Warrior Basin is described in the subsur

face of northern Mississippi and northwestern Alabama in
Mellen (1947 and 1953) as a large triangular area of approx
imately 35,000 square miles of Paleozoic sediments bound
ed southeastward by the western margin of the Appalachian
Mountains system and southwestward by the buried Ouachita
Mountains system. The basin extends northward to the Nash
ville and Ozark domal structures, and is genetically associated
with the McAlester-Arkansas Valley Basin and the Cumber
land Plateau geosyncline of east-central Tennessee (Mellen,
1953). The Black Warrior Basin was the site of marine and
terrigenous-clastic sedimentation in Cambrian through Penn-
sylvanian time. The Lower Devonian Ross Formation is the
oldest (Helderbergian) interval in the Black Warrior Basin
sequence preserved at the surface of Mississippi (Tishomin
go County), and the Upper Mississippian (Chesterian) Hart
selle Formation is the youngest. Younger strata of Late
Mississippian and Pennsylvanian ages, which occur at the
surface of northwestern Alabama and in the subsurface of

Mississippi and Alabama, are absent from the stratigraphic
sequence exposed in Tishomingo County. Elsewhere in the
basin, a two thousand foot thickness of middle and upper
Cambrian limestones, shales, and sandstones occurs in the
Rome and Conasauga formations, and the unconformably
overlying Knox dolomite is over 3300 feet-thick (estimat
ed) locally (Mellen, 1953). The overlying Silurian lime
stones, siliceous limestones, and novaculitic cherts
comprising the Wayne andBrownsport groups attain a max
imum thickness of about 350 feet in northwestern Alabama
(Pike, 1968) andTishomingo County, Mississippi (Plate 2,
sheet 2).

The depositional center of the basin had shifted to the
west and southwest by Devonian time and the thickest ac
cumulations of Devonian carbonate rocks (800 feet thick)
occur in the subsurface of northern Mississippi (Pike, 1968).
The region was uplifted to the north and beveled by erosion
during Late Devonian time, such that the beveled Paleozoic
surface truncated progressively older stratanorthward. Vari
able thicknesses of strata originallydepositedabove the Low
er Devonian Ross Formation were removed locally in
northeastern Mississippi during this period of erosion, pri
or to deposition of the lower Chattanooga Shale in Late Devo
nian time. The Chattanooga overlies the Lower Devonian
(Helderbergian) Ross Formation disconformably in
Tishomingo County.

During Late Devonian time, the majority of the land area

of the eastern United States consisted of three tectonic ele

ments: a geosyncline (exogeosyncline), complementary land-
mass to the east, and a tectonically stable interior platform
(continental interior) (Conant and Swanson, 1961). The ex
ogeosyncline and complementary landmass were tectonically
active, but the stable interior platform of northeastern Mis
sissippi received widespread deposition of carbonaceous ma
rine shales(Chattanooga Formation) in a slowly transgressing
sea during Late Devonian time (Conant and Swanson, 1961).

The regional setting and tectonic evolution of geosyn-
clines that occupied North America during Ordovician, Silu
rian, and Devonian times are discussed in Kay (1951). The
axis of maximum sediment accumulation in this Devonian

exogeosynclinal basin extends northeastward from eastern
Tennessee, through Virginia, West Virginia, Pennsylvania,
and into New York (Conant and Swanson, 1961). A maxi
mum known thickness of 10,000 feet of Middle and Upper
Devonian sedimentary rocks occurs in easternWest Virginia
(Conant and Swanson, 1961). Thicknesses of Upper Devo
nian strata rarely exceed 100 feet in areas (including
Tishomingo County) locatedon the tectonicallystableinterior
platform, near the southwest margin of the Chattanooga sea
(Conant and Swanson, 1961).

In Early Mississippian time, the sea transgressed from
north to south, and sediments that now comprise the Fort
Payne and Tuscumbia formations accumulated above the car
bonaceous Chattanooga marine shale in the Black Warrior
Basinof northeastern Mississippi (Pike, 1968). Sea level rose
worldwide in Late Devonianand Early Mississippian time,
and reached a globalhighstandin Osagean and early Mera-
meciantime (Vail et al., 1977); marine sedimentscompris
ing the Fort Payne and Tuscumbia intervals accumulated on
a tectonically stable marine continental shelf. In Late Mis
sissippian time the interbedded limestones, shales, and sand
stones of theChesterian Series weredeposited unconformably
on Lower Mississippian (Fort Payne and Tuscumbia) strata
(Pike, 1968).

During Late Mississippian time, the northern rim of the
BlackWarrior Basinconstituteda stableplatform comprised
of a western portionthat received primarilyterrigenous clas
tic sediment input, and an easternportion (EastWarrior plat
form of Thomas, 1979) that consisted of a shallow marine
shelf carbonate sequence (Cleaves, 1983). Cleaves and
Broussard (1980) andCleaves (1983) described the four cy
cles of deltaic progradation and the various marine-clastic
lithologies and facies comprising the Upper Mississippian
Chesterian series in northeastern Mississippi. This interval
includes the Pride Mountain and Hartselle formations of
Tishomingo County. Shallow marine carbonate sedimenta
tion prevailed eastward on the East Warrior platform dur
ing this (Late Mississippian) time, asevidencedby the oolitic
andbioclastic limestonescomprisingthe Monteagle limestone
sequence described in northeastern Alabama in Thomas
(1972b). The thick sequence of marine-clastic sediments
comprising the Pride Mountain and Hartselle formations was
deposited as deltas prograded southeastward onto a tectoni
callystable marine shelfthatoccupied the northern perimeter
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of the Black Warrior Basin during Late Mississippian time
(Cleaves, 1983). A substantial lowering of global eustatic
sea level early in Late Mississippian time is indicated by the
relative changes in global sea level described in Vail et al.
(1977). Southeastward deltaic progradation onto the stable
northern shelf resulted in deposition of a predominantly clas
tic sequencecomprising the Parkwood and Floyd formations
(western shelf) and a largely carbonate sequence compris
ing the Pride Mountain, Monteagle, Hartselle, and Bangor
formations (eastern shelf) in northern portions of Mississip
pi and Alabama (Cleaves and Broussard, 1980, and Cleaves,
1983). The sediments comprising Chesterian age delta sys
tems were probablyderived from the Ozark Uplift (Cleaves,
1983).

Accumulations in excess of 10,000 feet of Pottsville sedi
ments occurred as a result of downwarp of the Black Warri
or Basin early in Pennsylvanian time, accompanied by uplift
of orogenic belts to the southeast and southwest (Pike, 1968).
The Ouachita Orogenic Belt supplied sediments from the
southwest, and the clastic wedge comprising the Pottsville
Group prograded northward and northeastward into the sub
siding foreland basin (Cleaves, 1983). The basin was uplift
ed after Pennsylvanian time, and no Permian sedimentation
occurred (Pike, 1968).

During Triassic and Jurassic time, thicknesses in excess
of 10,000 feet of Pennsylvanian and Mississippian sediments
were removed as a result of uplift (Central Mississippi Up
lift) and subsequent erosion in central Mississippi, along the
southern margin of the basin (Morgan, 1970). Thick se
quences (over 13,000 feet) of terrigenous basinfill clastic
sediments (predominandy Pottsville strata) are preserved near
the axis of the Black Warrior Basin (Cleaves, 1981).

Tishomingo County occupies the northern perimeter of
the Black Warrior Basin, described in Cleaves (1981) as the
Interior Shelf Undeformed Zone. This zone lacks the exten
sive normal faulting present southward in the basin. Regional
dip in these northern portions of the Black Warrior Basin
homocline is to the southwest at about 1/2 degree, and
steepens toward the axis of the basin. Variable thicknesses
of strataof Mississippian and Pennsylvanian age have been
eroded from the Interior Shelf sedimentary rock sequence
of northeastern Mississippi, and the Hartselle Formation is
the youngest Paleozoic unit exposed at the surface of
Tishomingo County. The overlying Bangor Limestone oc
curs to the south in the subsurface of Mississippi and
Alabama.

Southward downwarp of the basin occurred early in the
Mesozoic Era, and the northward transgression of the sea
initiated Gulf Coastal Plain deposition (Pike, 1968). Subse
quent structural activity and associated periods of erosion
and non-deposition removed any lower Mesozoic strata
deposited in the study area, and Upper Cretaceous fluvial
gravels andmarine sandsoverlie Mississippian strata uncon
formably in Tishomingo County.

Early in Late Cretaceous time, a large structural dome
occupied the northern Mississippi Embayment area. Rocks

of Cambrian, Ordovician, Silurian, and Devonian age were
exposed on the eroded crest of the broad dome, which stood
nearly 1000 feet above sea level (Stearns and Marcher,
1962). Downwarping of the dome and initial development
of the Mississippi Embayment syncline commenced in Late
Cretaceous time, although major development of the syn
cline did not take place until Eocene time (Stearns and March
er, 1962). The large structural dome has been depressed
beneath the Mississippi Embayment as a result of Cretaceous
and subsequent periods of structural movement, and is
presently recognized as the Pascola structural arch located
between the Ozark and Nashville domes in western and cen

tral Tennessee (Stearns and Marcher, 1962). The present
course of the Mississippi River generally follows the axis
of the southward-plunging Mississippi Embayment syncline.
The syncline is filled with as much as 3000 feet of Upper
Cretaceous and younger strata (Stearns and Marcher, 1962).

Paleozoic strata dip southwestward from the Nashville
Dome into the Black Warrior Basin in northeastern Missis

sippi (Mellen, 1947). Dip steepens progressively from less
than 40 feet per mile in northern Mississippi to over 300 feet
per mile to the southwest, in deeper portions of the basin
(Thomas, 1972a). Tishomingo County is located on upper
portions (hinge zone) of the eastern (westward dipping) limb
of the Mississippi Embayment syncline. The slight regional
dip of Paleozoic strata in Tishomingo County is influenced
by the southwestern flank of the Nashville Dome and the
eastern flank of the Mississippi Embayment syncline. The
Paleozoic strata of Tishomingo County are essentially flat-
lying and horizontally bedded, and dip is to the south-
southwest at about 1/2 degree. Slight irregularities in bed
ding cause major variations in strike of beds that have a dip
of less than about 5 degrees, and the very shallow dip of
units that occur in Tishomingo County is best described in
terms of feet per mile. Average (county-wide) strike of
Paleozoic strata is about N. 70° W., and regional dip is to
the south-southwest at 30 to 50 feet per mile, with local var
iations imposed by very gentle folds and local undulations.

Upper Cretaceous strataoccupy the majority of the land
surface of Tishomingo County. These Coastal Plainunits are
distributed in broadly arcuatebelts, extending across the sur
face of northeastern Mississippi in a north-south to southeast
direction. Regional strike is generally north-south in areas
including Tishomingo, Alcorn, Prentiss, Lee and Itawamba
counties of northeastern Mississippi. A change of strike oc
curs southward, in eastern Mississippi and western Alaba
ma, such that strike of Coastal Plain strata is in an essentially
east-west direction across central Alabama. Strike of Creta

ceous strata varies between N. 10° W. and N. 20° E. in
Tishomingo County, and dip is westward at 25 to 40 feet
per mile. Structural attitude of Cretaceous beds varies lo
cally due to the slight relief along erosional contacts and lo
cal settlingof sediments, especially in areas underlainby the
larger paleovalleys. Figure 75 illustrates the variations in
strike as contoured on the upper Tuscaloosa surface. The
distribution of geologic units that occur in the deeper sub
surface, and their structural relationship with units exposed
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at the surface ofTishomingo County, are shown on the cross
sections given on Plates 2, 3, and 4.

Correlations of stratigraphic intervals thatoccur in the
deeper subsurface of Tishomingo County are based on sam
ples, descriptive logs, geophysical logs, and other available
subsurface data from petroleum test wells drilled in
Tishomingo County. Deeper wells are widely spaced, and
stratigraphic boundaries projected between control points are
indicated in the cross sections by dashed lines. Sample
descriptions for several of the petroleum test wells drilled
in Tishomingo County were supplied for the present study
by Frederic F. Mellen. County-wide formational classifica
tion of deeper subsurface intervals, below thoseexposed at
the surface of Tishomingo County, is not attempted in the
present study due to the scarcity of data from those inter
vals. These intervals are indicated on the cross sections
(Plates 2, 3, and 4) as the Ordovician, Silurian, and Devo
nian systems, undifferentiated. Much subsurface well data
supplied for this study was accumulated during the course
of previous geologic investigations concerning theTennessee-
TombigbeeWaterway andsurrounding areas, performed by
the U. S. Army Corps of Engineers in cooperation with the
U. S. Geological Survey. Stratigraphic testwellsweredrilled
by the Bureau of Geology in those areas of Tishomingo
County with least subsurface control. A list of test wells that
appear on the stratigraphic-structural cross sections is given
in Table 3. The locations of test wells utilized in the present
study appear in Figure 113.

The subsurface and surface distribution of geologic units
that occur in Tishomingo County is shown along a north-
south line of cross section on Plate 2, sheets 1 and 2. Plate
3 illustrates the subsurface and surface distribution of strata
along an east-west trending line of cross section, near and
parallel to the axis or deeper portionsof a westward-opening
paleovalley thatoccursin the subsurface of central Tishomin
go County. Plate 4 illustrates the distribution of geologic units
along a southwest to northeast-trending line of cross section
through areas occupied by a Paleozoic ridge that extends
southwestward from east-central Tishomingo County.

The Knox Group occurs below intervals correlated on
the cross sections. The top of the Knox Groupoccursatabout
770 feet below sea level in well 2 of Plate 2, and dips south
ward to about 1160 feet below sea level in the subsurface
of central Tishomingo County, in well number 5 of Plate
2. The approximate subsurface distribution of overlyingstrata
of Ordovician, Silurian, and Devonian age is shown on Plates
2, 3, and 4.

Variable thicknesses of Paleozoic strata are truncated

by the erosional surfaceat the base of the Tuscaloosa Group.
The rocks are deeply incised by paleochannels that contain
great thicknesses (over 400 feet locally) of Tuscaloosa flu
vial sediments. A paleochannel preserved in the subsurface
of northern Tishomingo County comprises the county-wide
northward limit ofTuscaloosa occurrences (Figure 75). Eu
taw strata overlap the Tuscaloosa gravels northward, and
overlie the Paleozoic rocks disconformably. Eutaw or
McShan strata overlie Paleozoic rocks, locally, where the

Tuscaloosa thins over pinnacles of Hartselle sandstone
preserved in southern Tishomingo County. Figure 74 illus
trates the variations in thickness of Tuscaloosa fluvial sedi
ments county-wide. Plate 5, a contourmap on the top of the
Paleozoic, illustrates the surface and subsurface distribution
of the uppermost erosional Paleozoic surface in Tishomin
go County. The county-wide surface distribution of Paleozoic
sedimentary rocks is shown on this map by the screened
(shaded) areas. The erosional Paleozoic surface beneath the
Tuscaloosa fluvial sediments truncates progressively older
Paleozoic strata in a westward direction beneath the paleoval
ley in centralTishomingo County as illustrated on Plate 3.
The regional topography of the Paleozoic surface also reflects
the structural attitude of more deeply buried subsurface
horizons, as shown on the aeromagnetic map (Figure 114).
The striking similaritybetween the aeromagnetic characteris
tics and the regional Paleozoic surface topography indicates
that Late Cretaceous fluvial systems may have established
their courses along lines or zones of weakness imposed by
pre-existing structures, suchas fractures, faults, depressions,
or zones (facies) occupied by less dense, more easily erod
ed Paleozoic strata. The subsurface Paleozoic rock structure
is masked by the thick sequence of Upper Cretaceous stra
ta, especially in deeply buried structural lows (or paleoval
leys) containing thick sequences of chert gravel. No faulting
was detected in the subsurface or at the surface ofTishomingo
County. The gently folded, essentially flat-lying Paleozoic
rocks are highly fractured, but any slight vertical displace
ments observed during the present study are attributable to
local slumping. Largeblocks of Paleozoic rocks become dis
placed as a result of separation along lines of fracture and
subsequent downslope gravitational movement (gliding) of
the block over underlying shales or otherwise less resistant
strata. Contorted bedding is common in the Chattanooga For
mation as a result of gravity movement along planes of weak
ness offered by the location of less competent shales of the
Chattanooga Formation between the very competent, less
easily deformed limestones and cherts of the Ross and Fort
Payne formations.

A prominent system of fractures extends throughout the
entire Paleozoic sequence exposed in Tishomingo County.
The fractures are essentially vertical and the prominent direc
tions of fracture generally vary within 10° county-wide. The
strike of the two dominant trends are consistently about N.
55° W. and N. 40° E., with local deviations up to ± 5°.
In northern portions of the county, the dominant fracture pat
tern that extends through the limestones and cherts compris
ing the Fort Payne Formation generally trends N. 52° W.
and N. 40° E. Stereonet projections of prominent directions
of fracture in the Fort Payne Formation measured in ex
posures along the shoreline of the Yellow Creek embayment
result in two dominant trends of N. 54° W. ± 5° and N.

38° E. ± 5° (Johnson, 1975). Fracture directions measured
during the present study average about N. 55° W. ± 5°
and N. 40° E. ± 5° in exposures of the Ross Formation
in northernmost Tishomingo County. Average directions of
about N. 52° W. ± 5° and N. 40° E. ± 5° occur in ex

posures of the Fort Payne Formation in northern and cen
tral Tishomingo County, and N. 50° W. ± 5° and N. 45°
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Table 3 - Test holes utilized in the cross sections shown on Plates 2, 3, and 4 of this report.

Number Operator Well Location

1 Mississippi Bureau
of Geology

Test Hole AP-6 NW/4, NW/4, NE/4,
Sec. 16,T1S-R10E

2 Tennessee Valley
Authority

CoreHole51-C-3 NE/4, NE/4, NW/4,
Sec. 35,T1S-R10E

3 Tennessee Valley
Authority

Core Hole A NE/4, SW/4, NE/4,
Sec. 2,T2S-R10E

4 Mississippi Bureau
of Geology

Test Hole AP-5 SW/4, SW/4, NW/4,
Sec. 26,T2S-R10E

5 Levan and Akers No. 1 J. D.

Whitaker
Cent. NW/4, NW/4,
Sec. 23,T3S-R10E

6 J. B. Levan et al. No. 1 J.M. Russell SW/4, NW/4, SE/4,
Sec. 3,T4S-R10E

7 U.S. Army Corps of
Engineers- U.S.
Geological Survey

Hydrologic Site
24-A

SE/4, SE/4, SW/4,
Sec. 19,T4S-R10E

8 U.S. Army Corps of
Engineers- U.S.
Geological Survey

Hydrologic Site
32

NW/4, SE/4, NW/4,
Sec. 6,T5S-R10E

9 Mississippi
Bureau of Geology

Test Hole AP-7 NW/4, SE/4, SE/4,
Sec. 30,T5S-R10E

10 Mississippi
Bureau of Geology

Test Hole AP-9 NW/4, SW/4, SW/4,
Sec. 19,T6S-R10E

11 Cities Service Oil
Co.

No. 1 Allen SE/4, SW/4, SW/4,
Sec. 1,T7S-R9E

12 U.S. Army Corps of
Engineers- U.S.
Geological Survey

Hydrologic Site
SW2-1

NW/4, SW/4, SE/4,
Sec. 10,T5S-R9E

13 U.S. Army Corps of
Engineers- U.S.
Geological Survey

Hydrologic Site
31

NW/4, SW/4, SE/4,
Sec. 1,T5S-R9E

14 U.S. Army Corps of
Engineers- U.S.
Geological Survey

Hydrologic Site
33-C

SE/4, NE/4, NE/4,
Sec. 6,T5S-R10E

15 U.S. Army Corps of
Engineers- U.S.
Geological Survey

Hydrologic Site
34

NE/4, NE/4, NW/4,
Sec. 5,T5S-R10E

16 U.S. Army Corps of
Engineers- U.S.
Geological Survey

Hydrologic Site
35

NE/4, SE/4, SW/4,
Sec. 33,T4S-R10E

17 U.S. Army Corps of
Engineers- U.S.
Geological Survey

Hydrologic Site
SE1-1

SW/4, NW/4, NW/4,
Sec. 35,T4S-R10E

18 U.S. Army Corps of
Engineers- U.S.
Geological Survey

Hydrologic Site
SE2-1

NE/4, NW/4, SW/4,
Sec. 25,T4S-R10E

19 Mellen and Gear No. Al E.K. Wood NW/4, SE/4, SE/4,
Sec. 21,T4S-R11E

20 Hawkeye Oil and Gas
Co.

No. 1 Frederick,
15-16

NE/4, SW/4, SE/4,
Sec. 15,T4S-R11E

21 Mellen and Gear No. 1 Alsobrook SE/4, SW/4, NW/4,
Sec. 10,T4S-R15W

22 Mississippi
Bureau of Geology

No. 1 Highland
Church

NE/4, SE/4, NE/4,
Sec. 26,T5S-R10E

23 Mississippi Oil and
Refining Co.

Mollie Morgan,
No. 1 Southward

SE/4, NW/4, NE/4,
Sec. 18,T5S-R11E
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Figure 114- Regionalaeromagneticmap of Tishomingo County; from AeromagneticMap of Mississippi, Bendix Field Engineering
Corporation, U.S. Department of Energy, Contract no. DE-AC07-76GJ01664. Contour interval is 20 nanoteslas (1 nanotesla =
1 gamma).



114 MISSISSIPPI BUREAU OF GEOLOGY

E. ± 5° in exposures of theHartselle Formation in central
and southern portions of the county. Variations in average
directions of fracture in the joint system are within about
10° county-wide, and deviations of up to 5° occur locally
inanygiven formation. Directional trends areaverage values
only, andare included here forqualitative evaluation. Results
of the detailed joint system study and stereonet analysis of
fracture patterns in theYellow Creek embayment area indi
catethat thejoint system formed as a result of stresses that
produced thePascola Arch, located in Tennessee (Johnson,
1975).

The fractured sandstones comprisingthe HartselleFor
mation occupy uppermost portionsof a southwest-northeast
trending ridge preserved in southern Tishomingo County
(Plate5 and Figure 114). This Upper Mississippian interval
is truncated northward by a thick sequence of Tuscaloosa
fluvial sediments, which occupy a westward opening alluvi
al valley preserved in the subsurface of centralTishomingo
County. North of thisareaanother broad southwest-northeast
trending ridge occurs in thesubsurface of northern Tishomin
go County. The structural attitude of strata that occupy the
ridge systems and truncation (absence) of equivalent strata
in the central depressed areas (paleovalleys) indicate that
these featuresare primarily erosional remnantspreservedbe
low a thicksequence of Tuscaloosa fluvial gravelsand sands
(Plates 2 and 3). Although the present configuration of the
Paleozoicsurface probably reflects structurespresentat the
onset of fluvial and marine deposition in Late Cretaceous
time (anticlines, synclines, domes, depressions, faulting or
folding), local relief on the uppermostPaleozoic surface is
primarilya productof widespread and intense erosionrather
than tectonic stresses. Consequently, the terms ridge
(paleoridge) and valley (paleovalley) are utilizedrather than
anticline or syncline, respectively, in order to describe these
features locally in Tishomingo County. Plate 4 illustratesthe
stratigraphic and structural relationships of strata thatoccupy
the ridge (paleoridge) that occupies southern Tishomingo
County. The southwestextension of this ridge is manifested
at the surface of Tishomingo County by the presence of Hart
selle sandstones in the stream valleys of Perry Branch, Jour-
dan Creek, Rock Creek, and Mackeys Creek (Plate 1, sheet
2). The sharp bends in the course of Bear Creek occur as
a result of downcutting of the stream along planes of weak
ness provided by fractures in the sedimentary rocks. Struc
tural control of the course of Bear Creek by this joint system
is very pronounced alongportionsof Bear Creek located be
tween the NE/4 of Sec. 25, T.5S., R.IOE., and the NE/4
of Sec. 13, T.6S., R.IOE., where each leg of the stream is
parallel to a local direction of fracture in the Hartselle sand
stones. Bear Creek is deeply incised within steep valley walls
in all areas wherein the stream course intersects the sedimen
tary rocks comprising uppermost portions of the Paleozoic
ridge in southern Tishomingo County. Streams are less af
fected by the joint system present in the Paleozoic rocks else
where in the county, and stream courses generally parallel
the northerly strike of the Coastal Plain strata (Plate 1).

ECONOMIC GEOLOGY

Potential commercial development of the many natural
resources available in Tishomingo County was enhanced by
the increased commercial accessibility provided to north
eastern Mississippi and adjoining regions by completion of
the Tennessee-Tombigbee Waterway by the U. S. Army
Corps of Engineers in January of 1985. The waterwaypro
vides a navigable route between the Tennessee, Ohio, and
upper Mississippi rivers, and the BlackWarrior-Tombigbee
River system, which terminates at the port of Mobile. Barge
traffic is provided a direct route from the Tennessee River
impoundment of Pickwick Lake southward to Demopolis,
Alabama. Barge tows enter the Black Warrior-Tombigbee
River system at Demopolis, Alabama. The Tennessee-
Tombigbee Waterway is 234 miles long, and is the latest ad
dition to approximately 25,500 miles of inland and coastal
waterways in the United States (Green, 1985). The surface
distribution of natural resources available in the Paleozoic
sedimentary rock sequence, in the form of building stone,
limestone, tripoli, and residual clays, are limited in Missis
sippi to Tishomingo County.

The Hartselle Formation is composed of well-cemented,
fine- to medium-grained, quartz sandstone (quartz arenite)
that is very suitable for building stone. These sandstones are
extensively utilized in the construction of buildings and
houses, especially in the Tishomingo County area. Several
small quarries, most of which are presently abandoned, are
located along Bear Creek valley, but large quantities of the
cliff-forming, very competent sandstones remain un-
produced, especially along portions of Bear Creek, Cedar
Creek, and Mackeys Creek valleys and tributaries. This sand
stone interval occurs at and near the surface of Tishomingo
County as a narrow belt of exposures that extends southwest
ward from the well-known sandstone cliffs along Bear Creek
valley in the vicinity of Tishomingo State Park to the vicini
ty of Bay Springs Lock and Dam. Laterally persistent thick
nesses and lithologies and the inherent natural beauty and
durability of Hartselle sandstones have been pointed out in
earlier geologic literature (Logan, 1911; Morse, 1930 and
1935) concerning the Tishomingo County area. Sandstone
excavated during construction of Bay Springs Lock and Dam
was utilized as riprap along nearby portions of the water
way. Figure 66 illustrates one of many structures in
Tishomingo State Park constructed from the beautiful sand
stones of the Hartselle Formation. The sandstone sequence
is consistently 25 to 30 feet thick in outcrop, although the
lower contact is frequently concealed beneath talus generat
ed by downslope movement of large sandstone blocks. The
unit attains a maximum thickness of 64 feet in the shallow

subsurface of southwestern Tishomingo County.

The thick limestone sequence comprising the Tuscum
bia Formation offers vast quantities of carbonate rock suita
ble for all applications requiring the finest naturally occurring
limestone available statewide. Limestone excavated from the

TuscumbiaFormation was utilized for riprap along the shores
of the Tennessee-Tombigbee Waterway in northeastern Mis
sissippi. Tuscumbia limestones are utilized extensively for
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gravel, concrete, agricultural lime, building stone, flagstone,
and many other uses. The Tuscumbia limestone sequence
is exposed at the surface ofeast-central Tishomingo County,
near the mouth of Cripple Deer Creek (Plate 1, sheet 2).
The unit is truncated to the west by the erosional surface at
the base of the Tuscaloosa Group, and westerly increasing
thicknesses of Coastal Plain sediments (gravel, sand, and
clay) overlie the Tuscumbia Formation disconformably. Plate
3 illustrates the shallow subsurface distribution of the Tus

cumbia Formation in eastern Tishomingo County. Lime
stones comprising the Tuscumbia Formation locally contain
varying amounts of chert, especially in lowermost intervals.
The unit attains a maximum exposed thickness of 201 feet
in the limestone quarry (Vulcan Materials Company) locat
ed on the north side of Cripple Deer Creek valley (Plate 1,
sheet 2). A measured section of the Tuscumbia Formation
is given in Figure 44, and specific bedding characteristics
and lithologies are discussed in the Tuscumbia Formation
section of this report. Large quantities of commercial grade
limestone remain undeveloped in Tishomingo County. Lime
stones comprising lower portions of the Fort Payne Forma
tion are widely exposed along the shores of Pickwick Lake
in northern Tishomingo County (Plate 1), although the rela
tively low carbonate content, and substantial percentages of
sand, silt, and clay present in the limestones, have deterred
commercial development of Fort Payne limestones in this
area.

Vast amounts of gravel aggregate and sand occur in the
Coastal Plain strata of Tishomingo County. Large quanti
ties of gravel are provided primarily by surficial occurrences
of the Tuscaloosa Group and High Elevation Terrace
Deposits in Tishomingo County. Tuscaloosa gravels are com
prised primarily of very well-rounded pebbles and small cob
bles of chert, in a matrix of varying amounts of sand, silt,
and clay. Quartzite and quartz pebbles comprise small per
centages of Tuscaloosa gravels in southeastern Tishomingo
County. Tuscaloosa gravels are mined commercially
throughout northeastern Mississippi and utilized extensive
ly for gravel aggregate in the construction of roadways, rail
road ballast, concrete aggregate and many other uses
requiring naturally occurring gravel. Gravel mined from
High Elevation Terrace Deposits has also been extensively
utilized as concrete aggregate and in the construction of road
ways throughout Tishomingo County.

The lower half (lowermost 60 to 100 feet) of the Tus
caloosa fluvial sequence is primarily composed of gravel,
sand, and silt. These sediments generally fine upward,
although varying thicknesses of gravel-bearing strata occur
locally throughout the Tuscaloosa sequence. Gravel-bearing
Tuscaloosa strata frequently exceed 100 feet of thickness,
especially in eastern portions of the outcrop belt located in
Tishomingo County near the Alabama state line (Plate 1).
Specific lithologies and bedding characteristics of this unit
are discussed in the section of this report entitled Tuscaloo
sa Group. Gravel-bearing strata in the High Elevation Ter
race Deposits are primarily limited to lower portions of High
Elevation Terrace Deposits (Qth on Plate 1, sheets 1 and 2),
which occur in central and southern portions of Tishomingo

County. These strata are generally 30 to 55 feet thick in
northern Tishomingo County, and occupy the lower 10 to
20 feet in the remainderof thesedepositscounty-wide. Large
quantities of gravel have been quarried in the Tuscaloosa and
High Elevation Terrace outcrop belts as evidenced by the
many active and abandoned gravel pits, although vast quan
tities of gravel remain for commercial development.

Sand is locally excavated and widely utilized in the con
structionof roads, foundations, and other constructionoper
ations requiring fill material. Large amounts of sand were
excavated from the Eutaw and Coffee formations and uti

lized in the recent construction of U. S. Route 72 through
central Tishomingo County. Well-sorted, fine-grained sand
in lowermost Eutaw strata exposed near Tishomingo are de
veloped for foundry mold sands. The Eutaw Formation lo
cally contains large percentages of pelletal glauconite. Vast
quantities of sand occur at and near the surface of Tishomingo
County throughout the Cretaceous stratigraphic interval,
although the majority of sand developed commercially is con
tained within the McShan, Eutaw, and Coffee formations.
Plate 1 (sheets 1 and 2) illustrates the outcrop distributions
of these units in Tishomingo County.

Variable thicknesses of residual, in situ clays are
preserved locally beneath Coastal Plain sediments at and near
the surface of Tishomingo County. These clays contain large
percentages of aluminum, and are composed of the clay
mineral kaolinite. The residual clays are primarily of local
extent, and much of the original thickness of the clays was
incorporated into overlying sediments as Tuscaloosa fluvial
systems dissected the Paleozoic surface in Late Cretaceous
time. The clays locally contain variable amounts of unaltered
parent material. X-ray characteristics and mineralogy of the
residual clays are discussed in the Clay Minerals section of
this report. These residual clays were described by Mellen
(1937) as the Little Bear Residuum. This residual clay is lo
cally preserved on uppermost surfaces of the Fort Payne,
Tuscumbia, and Pride Mountain formations in Tishomingo
County. X-ray characteristics of the residual clays indicate
that the silty clays that frequently occur as matrix material
and in stratified layers in Tuscaloosa strata were derived from
the residual clays and reworked by Tuscaloosa fluvial sys
tems. Tuscaloosa clays and the residual clay deposits are of
local extent, and both contain varying amounts of impuri
ties in the form of sand, silt, or unaltered parent material.
No known commercial production of Tuscaloosa or residu
al clays exists at present in Tishomingo County. Mineralo
gies, chemical composition, and origin of the clays are
discussed in the clay section of this report.

Four clay samples (designated in this report as sample
numbers 1, 2, 3, and 5) were submitted to the Alabama
Mineral Resources Institute for preliminary testing in order
to determine potential uses and physical properties. Two of
the samples (numbers 1 and 2) are representative of residu
al clays developed in situ on the Paleozoic sedimentary rocks,
and two (numbers 3 and 5) of uppermost intervals of the Tus
caloosa Group. The results of preliminary firing tests com
pleted on the four samples are given in tables 4 through 7.
Preliminary test results of samples 1,3, and 5 indicated
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Mineral Resources Institute

Preliminary Clay Evaluation

MRI Number 167-204

Date Received 6-30-88

Sender's Name Mississippi Geological Survey

Sender's Identification Sample #1

Raw Properties;

Water of Plasticity, Percent 21.5

Color Beige Drying shrinkage, percent 2.5

Slow firing test:

Date reported 8-12-88

Type Material Clay

Working Properties Plastic

Dry Strength Good

Temp.

• C

Munsell

Color

Moh's

Hardness

Percent

Linear Shk

Percent

Abs.

Percent

Appr. Por.

Bulk density

gm/cc

1,000 10 YR 9/2 3 5.0 25.9 40.7 1.57

1,050 10 YR 9/1 3 5.0 26.4 41.2 1.56

1,100 10 YR 9/1 3 5.0 25.4 39.7 1.57

1,150 10 YR 9/1 3 5.0 23.9 38.7 1.62

1,200 10 YR 9/1 4 5.0 22.3 36.8 1.64

1,250 10 YR 9/1 4 5.0 22.1 37.0 1.68

pH 3.7 HCL Effervescence None Other tests

Preliminary Bloating Test: Negative

Table 4 - Preliminary firing test results of clay sample number 1, collected from residual clay developed on limestone in the Pride
Mountain Formation. Location: SW/4, NW/4, NE/4, Sec. 8, T.5S., R.llE.

potential use as structural clay products, and samples 1 and
2 showed fairly good refractory properties. The results of
extrusion tests performed on samples 3 and 5 indicate that
these clay samples do not meet ASTM standards for build
ing brick at or below 1200 degrees centigrade. It is possible
that these clays are suitable for building brick at higher tem
peratures. Extrusion tests were not performed on clay sam
ples 1 or 2, due to considerably higher percent absorptions
and apparent porosities in comparison to samples 3 and 5.
Clay tests completed for this report are preliminary in na
ture and will not suffice for plant or process design. These
results do not preclude the use of the clay material in mixes.
Bulk densities, porosities, percentabsorptions,percentlinear
shrinkages, hardnesses, and colors at temperatures ranging

from 1000°C to 1250°C are given for each sample in tables
4 through 7. Sample numbers correspond with those utilized
in the mineralogy section (Gann, 1988) of this report.

Tripoli is another resource generated by diagenesis of
the Paleozoic sedimentary rocks. Tripoli is very finely divid
ed, or pulverulent, silica, with individual particle diameters
that range from .002 millimeter in deposits located in north
eastern Mississippi, northwestern Alabama, and southern
Tennessee, to .01 millimeter in deposits located near Sene
ca, Missouri (Spain et al., 1938). Tripoli deposits of
Tishomingo County are part of a belt of exposures that ex
tends from northeastern Wayne County, Tennessee, south
ward into northwestern Alabama and northeastern
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Mineral Resources Institute
Preliminary Clay Evaluation

MRI Number 167-205

Date Received 6/30/88

Sender's Name Mississippi Geological Survey

Sender's Identification Sample #2

Raw Properties:

Water of Plasticity, Percent 18.2 Working Properties Plastic

Color Rust

Date reported 8/12/88

Type Material Clay

Drying shrinkage, percent 2.5 Dry Strength Fair

Slow firing test:

Temp.

• C

Munsell

Color

Moh's

Hardness

Percent

Linear Shk

Percent

Abs.

Percent

Appr. Por.

Bulk density

gm/cc

1,000 7.5 YR 8/6 2 2.5 22.5 37.1 1.67

1,050 7.5 YR 8/4 2 2.5 23.1 37.5 1.63

1,100 7.5 YR 9/2 3 2.5 23.2 36.3 1.64

1,150 7.5 YR 9/2 3 2.5 23.6 37.6 1.64

1,200 7.5 YR 9/2 3 2.5 23.5 37.8 1.61

1,250 7.5 YR 8/2 3 2.5 23.3 38.1 1.63

pH 4.8 HCL Effervescence None Other tests

Preliminary Bloating Test: Negative

Table 5- Preliminary firing test results ofclay sample number 2,collected from residual clay developed onchert contained inupper
portions of the Fort Payne Formation. Location: NW/4, SW/4, SW/4, Sec. 10, T.3S., R.llE.

Mississippi. Tripoli was mined from Tishomingo County in
the early 1900's (Logan, 1911) from adeposit located inthe
NE/4, SW/4, SW/4, Sec. 26, T.2S., R.llE. Tripoliwasdug
byhand and transported bytram from the underground mine
to a plant on the Riverton Branch of Southern Railway in
Alabama, where the material was prepared for market
(Morse, 1930). The tripoli mine was closed because the
workmenwere stricken by tuberculosis, induced by breath
ing the angular silica dust particles (Morse, 1930). Wet min
ing would eliminate dust generated during extraction of the
tripoli. A map of the abandoned silica mine is shown in
Figure 37. Figures 35 and 36 illustrate the appearance of
the tripoli mine and exposures of the tripoli generated by
the tunneling (mining) process. About 1600 short tons of
material were removed from the main shaft of the mine

(Figure 36) (Vestal, in Spain et al., 1938). Tripoli was
primarily utilized as an abrasive in scouring powders, soaps,
polishing and buffing products, and, to a lesser extent, in
the manufacture of glassware (Spain et al., 1938). Tripoli
occurs in Tishomingo County as a pulverulent, siliceous
phaseof the Fort Payne Formation. Tripoli deposits of north
eastern Mississippioccur primarilyin the vicinity of the aban
doned mine, although large quantities remain unproduced
in and near the mine. Tripoli deposits are local in nature,
and generally restrictedrestrictedto areas where diagenesis
of Fort Payne stratawas enhanced by the collapse of under
ground solution features andthe subsequent leaching in near-
surface horizons.

The sandstone and limestone intervals that occur in lower
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Mineral Resources Institute

Preliminary Clay Evaluation

MRI Number 167-206

Date Received 6/30/88 Date reported 8/12/88

Sender's Name Mississippi Geological Survey

Sender's Identification Sample #3

Raw Properties:

Water of Plasticity, Percent 15*1 Working Properties Plastic

Color Dark Tan Drying shrinkage, percent 4.0 Dry Strength Good

Slow firing test:

Type Material Clay

Temp. Munsell Moh's Percent Percent
• C Color Hardness Linear Shk Abs.

Percent Bulk density

Appr* Por* gm/cc

1,000 5 YR 8/4 3 5.0 15.8 29.5 1.86

1,050 5 YR 8/4 3 5.0 15.8 29.7 1.87

1,100 7.5 YR 8/4 4 5.0 15.3 28.9 1.88

1,150 7.5 YR 8/4 4 5.0 14.7 27.8 1.90

1,200 7.5 YR 8/4 4 5.0 14.4 26.4 1.93

1,250 10 YR 9/2 5 5.0 14.6 25.0 1.94

pH 3.6 HCL Effervescence None Other tests

Preliminary Bloating Test: Negative

Table 6 - Preliminary firing test results of claysample number3, collected from the Tuscaloosa Groupten feet below the contact
with the overlying McShan Formation. Location: NE/4, NE/4, SE/4, Sec. 2, T.4S., R.llE.

portions of the Pride Mountain Formation locally contain
small amounts of bitumen residue that remained in the

sedimentary rocks after volatile hydrocarbon molecules es
caped. The amount of petroleum residue in the lower Pride
Mountain intervals increases eastward. Petroliferous sand

stones and limestones in the lower Pride Mountain Forma

tion that occur near Margerum, Alabama, have been quarried
and utilized in the production of highway asphalt (Morse,
1930). The overlying sandstones in the Hartselle Formation
locally contain small amounts of petroleum residue. The Tan
yard Branch and Mynot Sandstone members of the Pride
Mountain Formation are designated as the Lewis Sand and
Evans Sand, respectively, in the petroleum industry (see
correlation chart, Figure 31). The Lewis and Evans sand
stone intervals are important oil and gas producing horizons

in the Black Warrior Basin of Mississippi and Alabama. The
overlying sandstone sequence comprising the Hartselle For
mation is also a potential oil producing horizon, and attains
an oil saturation maximum of 60 percent in the subsurface
of Alabama (Beavers and Boone, 1976). Only very small
amounts of petroleum residue occur in these intervals in the
subsurface or at the surface of Tishomingo County, due to
the'absence of a protective overburden cap that would have
prevented escape of the volatile hydrocarbons. The Hartselle
Formation is the youngest Paleozoic sedimentary rock unit
that occurs in Tishomingo County, as overlying Mississip
pian and Pennsylvanianstrata were removed by erosion pri
or to and during deposition of Tuscaloosa fluvial sediments.
Oil and gas are produced from Mississippian (Chesterian)
and Pennsylvanian strata to the south in the Black Warrior
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Mineral Resources Institute

Preliminary Clay Evaluation

MRI Number 167-207

Date Received 6/30/88 Date reported 8/12/88

Sender's Name Mississippi Geological Survey

Sender's Identification Sample #5

Raw Properties:

Water of Plasticity, Percent

Color Gray Drying shrinkage, percent 2*5

Slow firing test:

15.0

Type Material Clay

Working Properties Plastic

Dry Strength Good

Temp.

• C

Munsell

Color

Moh's

Hardness

Percent

Linear Shk

Percent

Abs.

Percent

Appr. Por.

Bulk density

gm/cc

1,000 10 YR 9/2 3 2.5 18.7 33.1 1.78

1,050 10 YR 9/2 3 5.0 18.8 33.4 1.78

1,100 10 YR 9/2 3 5.0 18.3 32.7 1.78

1,150 10 YR 9/1 4 5.0 18.5 33.4 1.78

1,200 10 YR 9/1 4 5.0 18.8 33.0 1.76

1,250 10 YR 9/1 5 .5.0 18.6 32.9 1.77

pH 3.3 HCL Effervescence Slight Other tests

Preliminary Bloating Test: Negative

Table 7 - Preliminary firing test results of clay sample number 5, collected from the Tuscaloosa Group six feet below the contact
with the overlying McShan Formation. Location: SE/4, NE/4, NW/4, Sec. 33, T.3S., R.15W., at the Mississippi-Alabama state line.

Basin of Mississippi in nearby Monroe, Clay, and Lowndes
counties (Corinne Field). No oil or gas wells have been
produced commercially in Tishomingo County. All petrole
um test wells drilled to date were abandoned due to little or

no commercial hydrocarbon potential. Uppermost intervals
of the Knox Group comprise the deepest intervals penetrat
ed by petroleum test wells drilled in Tishomingo County.
Potential commercial petroleum reserves may be present in
deeper (Ordovician and Cambrian) stratigraphic horizons,
or in subtle structural traps that remain undiscovered in the
Mississippian (Osagean, Meramecian, and Chesterian ser
ies) stratigraphicsequence. Shallow anticlines, synclines, and
small shallow domes occur locally in the otherwise flat-lying
Paleozoic sedimentary rocks of Tishomingo County.
Although no significant displacement of Paleozoic strata that

would indicate faulting could be determined from subsur
face or surface data collected during the course of the present
study, this does not preclude the existence of faulting or
otherwise potentially favorable structural trends in the sub
surface of Tishomingo County. Perhaps geologic data
gathered from future petroleum test well drilling programs
or other data gathered from deep-subsurface geological
studies will reveal potential commercial oil and gas reserves.

TEST HOLE RECORDS

The following described samples are catalogued and
stored in the Bureau of Geology sample library, and are avail
able for public observation. These test holes are preceded
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by the prefix AP, which is a code designation reserved for
samples from Tishomingo County. The following are
descriptions of samples collected from the subsurface of
Tishomingo County during drilling operations performed in
order to study the subsurface lithostratigraphy and structure.
These holes were drilled primarily in the northern and
southern portions of Tishomingo County. Data from test
holes drilled by the U. S. Corps of Engineers in coopera
tion with the U. S. Geological Survey during groundwater

API

Location: South side of dirt road, north of abandoned Coffee
Sand borrow pit, and immediately east of Tishomingo-Alcorn
County line, at SW/4, SW/4, NW/4, Sec. 4, T.3S., R.9E.

Elevation: 590 feet (Topographic map)

Date: March 24, 1987

Purpose: Drilled 300 feet for stratigraphic information. Elec
trical log from 18 to 298 feet.

Depth Thickness

102 102

201 99

297 96

300

Description

Coffee Formation

Sand, moderate reddish-orange to
grayish orange-pink, fine- to
medium-grained, well-sorted,
subangular quartz, glauconitic,
micaceous, with frequent occur
rences of thin beds and laminae

of clay, grayish orange-pink to
light-gray, silty.

Eutaw Formation-Tombigbee
Sand Member

Sand, medium light-gray to pale
yellowish-brown, fine- to
medium-grained, subangular
quartz, very well-sorted, glauco
nitic, micaceous, silty, clayey.

Eutaw Formation-Lower Eu

taw Member

Sand, light olive-gray, very fine-
to medium-grained, subangular
quartz, moderately sorted, glau
conitic, micaceous, with frequent 126 57
thin beds and laminae of clay,
medium-gray, silty.

Tuscaloosa Group

Gravel, chert, very light- to dark-
gray, white, and various hues of
red, very well-rounded, in a
matrix of sand, very light-gray, 204 78
fine- to coarse-grained, poorly
sorted, silty, clayey.

investigations regarding the Tennessee-Tombigbee Water
way provided good subsurface lithostratigraphic information
in central portions of the county. Oil and gas test wells
provided information about geologic units that occur at
greater depths. The shallow test wells were drilled in order
to correlate geologic units exposed at or near the surface.
Figure 113 illustrates the distribution of test holes utilized
in this study.

AP-2

Location: Floor of gravel pit worked in Tennessee River ter
race deposits, south side of dirt road in SE/4, SE/4, SE/4,
Sec. 19, T.IS., R.10E.

Elevation: 650 feet (Topographic Map)

Date: March 25, 1987

Purpose: Drilled 210 feet for stratigraphic information. Elec
trical log from 10 to 208 feet.

Depth Thickness Description

Tennessee River Terrace

Deposits

Gravel, moderate yellowish-
brown, very well-rounded chert,
quartzite, and rare quartz peb
bles, in a matrix of sand, moder
ate reddish-brown, fine- to
coarse-grained, poorly sorted,
subrounded quartz, silty, clayey,
thin ironstone layers at base.

Coffee Formation

Sand, pale yellowish-orange to
grayish orange-pink, very fine- to
medium-grained, subangular
quartz, glauconitic, micaceous,
with frequent occurrences of thin
beds and laminae of clay, grayish
orange-pink to very light-gray,
silty, micaceous.

Eutaw Formation-Tombigbee
Sand Member

Sand, medium light-gray, fine
grained, very well-sorted, glau
conitic, micaceous, silty. Fre
quent occurrences of ironstone
laminae near base.

Eutaw Formation-Lower Eu

taw Member

Sand, medium light- to light
olive-gray, very fine- to medium-
grained, glauconitic, micaceous,

18 18

69 51
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and clay, thinly bedded and lami
nated, micaceous, silty. Thin bed
of chert gravel at base.

Fort Payne Formation

210 6 Chert, medium- to light-gray,
very dense.

AP-3

Location: North side of dirt road in SW/4, SW/4, SE/4, Sec.
10, T.2S., R.9E.

Elevation: 610 feet (Topographic map)

Date: March 26, 1987

Purpose: Drilled 260 feet for stratigraphic information. Elec
trical log from 0 to 256 feet.

Depth Thickness Description

Coffee Formation

94 94 Sand, pale reddish-brown to
grayish orange-pink, fine- to
medium-grained, well-sorted,
glauconitic, micaceous, silty,
with frequent occurrences of thin
ly bedded and laminated clay,
light brown to grayish orange-
pink, micaceous. Thin bed of
small chert pebbles at base.

Eutaw Formation-Tombigbee
Sand Member

162 68 Sand, medium light- to light-
gray, fine- to medium-grained,
very well-sorted, glauconitic, mi
caceous, zone of thin ironstone
laminae at base.

Eutaw Formation-Lower

Eutaw Member

256 94 Sand, light- to medium light-
gray, fine- to medium-grained,
glauconitic, micaceous, silty,
thinly interbedded and interlami
nated with clay, medium-gray,
micaceous, in upper portions.
Thin bed of dark gray, greenish-
gray, and dark reddish-brown
chert gravel at base.

Fort Payne Formation

260 4 Chert, medium- to light-gray,
dense.

AP-4

Location: East side of dirt road in NW/4, NW/4, NW/4,
Sec. 7, T.3S., R.llE.

Elevation: 580 feet (Topographic map)

Date: March 31, 1987

Purpose: Drilled 80 feet for stratigraphic information. Elec
trical log from 10 to 80 feet.

Depth Thickness Description

Eutaw Formation-Lower Eu

taw Member

36 36 Sand, grayish red, very fine
grained, glauconitic, micaceous,
silty, thinly interbedded with
clay, medium gray, micaceous.

Tuscaloosa Group

63 27 Gravel, chert, very light gray to
white, very well-rounded, in a
matrix of silt, very light gray,
clayey, sandy.

Fort Payne Formation

80 17 Chert, light gray, weathered, in
a matrix of clay, very light gray
to white, kaolinitic, silty.

AP-5

Location: North side of dirt road in SW/4, SW/4, NW/4,
Sec. 26, T.2S., R.10E.

Elevation: 650 feet (Topographic map)

Date: April 1, 1987

Purpose: Drilled 158 feet for stratigraphic information. Elec
trical log from 30 to 154 feet.

Depth Thickness Description

Eutaw Formation-Tombigbee
Sand Member

Sand, pale reddish-brown to light
olive gray, fine-grained, very
well-sorted, glauconitic, mi
caceous.

Eutaw Formation-Lower Eu
taw Member

Sand, light olive- to yellowish-
gray, fine- to medium-grained,
glauconitic, micaceous, thinly in
terbedded with clay, medium-
gray, micaceous, silty, sandy.

Tuscaloosa Group

Gravel, white to very light-gray
chert pebbles, very well-rounded,
in a matrix of silt, very light-gray
to white, sandy, clayey.

57 57

155 98

158



122 MISSISSIPPI BUREAU OF GEOLOGY

AP-6

Location: East side of dirt road in NW/4, NW/4, NE/4, Sec.
26, T.IS., R.IOE.

Elevation: 610 feet (Topographic map)

Date: April 2, 1987

Purpose: Drilled 56 feet for stratigraphic information. Elec
trical log from 7 to 44 feet.

Depth Thickness Description

Tennessee River Terrace

Deposits

56 56 Gravel, dark yellowish-orange to
light-brown, very well-rounded
chert and quartzite pebbles, iron
staining on pebbles, in a matrix
of sand, coarse-grained, silty,
clayey. Ironstone cemented con
glomerate at base.

AP-7

Location: West side of closed dirt road in NW/4, SE/4, SE/4,
Sec. 30, T.5S., T.IOE.

Elevation: 510 feet (Topographic map)

Date: May 5, 1987

Purpose: Drilled 270 feet for stratigraphic information. Elec
trical log from 7 to 266 feet.

Depth Thickness Description

Eutaw Formation-Lower Eu

taw Member

90 90 Sand, grayish orange to pale
yellowish-brown, medium- to
fine-grained, glauconitic, mica
ceous, thinly interbedded with
clay, medium-gray, silty, sandy.
Frequent thin intervals of chert
pebble beds in lower 20 feet.

McShan Formation

160 70 Sand, grayish orange-pink to pale
yellowish brown, very fine- to
fine-grained, glauconitic, mica
ceous, interlaminated with clay,
very light- to medium-gray, mi
caceous, silty.

Tuscaloosa Group

251 91 Silt, very light-gray, sandy,
clayey, interbedded with gravel,
dark gray to white, very well-
rounded chert pebbles, occasional
very well-rounded sandstone peb
bles in lower 10 feet. Frequent
occurrences of dark gray carbo

naceous clays in lowermost 40
feet. Chert pebble conglomerate
at base.

Pride Mountain Formation

270 19 Shale, medium olive-gray, hard,
laminated, silty.

AP-8

Location: Behind abandoned house on west side of dirt road

in SE/4, SW/4, SW/4, Sec. 8, T.7S., R.10E.

Elevation: 620 feet (Topographic map)

Date: May 6, 1987

Purpose: Drilled 100 feet for stratigraphic information. Elec
trical log from 7 to 98 feet.

Depth Thickness Description

Eutaw Formation-Lower Eu

taw Member

25 25 Sand, moderate reddish orange,
fine- to coarse-grained, glauconit
ic, micaceous, silty, thinly in
terbedded with clay, medium
gray, micaceous.

McShan Formation

84 59 Sand, grayish-pink to grayish-
orange, fine-grained, glauconitic,
micaceous, interlaminated with
clay, grayish-pink, micaceous,
silty, sandy. Thin iron-cemented
sandstone at base.

Tuscaloosa Group

100 16 Gravel, light gray to white, very
well-rounded chert pebbles in a
matrix of silt, medium-gray, mi
caceous, clayey.

AP-9

Location: South side of dirt road in NW/4, SW/4, SW/4,
Sec. 19, T.6S., R.10E.

Elevation: 510 feet (Topographic map)

Date: May 7, 1987

Purpose: Drilled 160 feet for stratigraphic information. Elec
trical log from 7 to 160 feet.

Depth Thickness Description

Eutaw Formation-Lower Eu

taw Member

48 48 Sand, light-brown to moderate
orange-pink, medium-grained,
micaceous, glauconitic, occasion
al small chert pebbles at base.
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McShan Formation

92 44 Sand, grayish orange-pink to very
pale-orange, fine- to medium-
grained, well-sorted, micaceous,
glauconitic, thinly interbedded
and interlaminated with clay,
grayish pink, micaceous, silty.
Ironstone laminae at base.

Tuscaloosa Group

112 20 Gravel, light gray to white and
medium- to dark-gray, very well-
rounded chert pebbles and cob
bles in a matrix of silt, very light-
gray to white, clayey, kaolinitic,
micaceous, sandy.

Hartselle Formation

134 22 Sandstone, light gray to white,
fine-grained, silica-cemented
quartz arenite.

Pride Mountain Formation

160 26 Shale, medium gray, siltstone,
and clay, laminated, sandy.

AP-10

Location: Northwest side of State Highway 25, in NW/4,
SE/4, SE/4, Sec. 14, T.7S., R.IOE.

Elevation: 620 feet (Topographic map)

Date: May 12, 1987

Purpose: Drilled175feet for stratigraphic information. Elec
trical log from 7 to 171 feet.

Depth Thickness

24 24

85 61

128 43

Description

High Elevation Terrace
Deposits

Gravel, light-brown to moderate
orange-pink, very well-rounded
chert, quartzite and quartz peb
bles in a matrix of sand, fine- to
coarse-grained, silty, clayey.

Eutaw Formation-Lower Eu

taw Member

Sand, grayish orange-pink, fine-
to medium-grained, micaceous,
glauconitic, silty, thinly interbed
ded and interlaminated with clay,
medium-gray, silty, micaceous,
thin ironstone laminae at base.

McShan Formation

Sand, medium light-gray, very
fine- to fine-grained, micaceous,
glauconitic, interlaminated with

clay, medium- to dark-gray, mi
caceous, silty, sandy.

Tuscaloosa Group

175 47 Silt, very light-gray to white,
clayey, sandy, grades downward
into chert gravel, moderate
orange-pink stained surfaces, in
a matrix of silt, very light-gray,
clayey, sandy.

AP-11

Location: South side of dirt road 3/4 mile west of Forest
Grove Church, 1/2 mile north of Horseshoe Bend, SE/4,
NW/4, SE/4, Sec. 30, T.5S., R.llE.

Elevation: 630 feet (Topographic map)

Date: May 13, 1987

Purpose: Drilled 100 feet for stratigraphic information. Elec
trical log from 7 to 100 feet.

Depth Thickness Description

High Elevation Terrace
Deposits

Gravel, light- to pale reddish-
brown, chert and quartzite peb
bles, very well-rounded, iron-
stained surfaces on pebbles, in a
matrix of sand, fine- to coarse
grained, silty, clayey, ironstone-
cemented conglomerate at base.

McShan Formation

Sand, medium light-gray,
medium-grained, glauconitic, mi
caceous, thinly interbedded and
laminated with clay, medium- to
dark-gray, micaceous, silty,
sandy.

Tuscaloosa Group

Silt, very light-gray to white,
clayey, sandy, grades downward
into gravel, very well-rounded
chert pebbles and cobbles in a
matrix of silt, very light-gray to
white, clayey, sandy, micaceous.

Hartselle Formation

Sandstone, very light-gray, fine
grained, silica-cemented quartz
arenite.

Pride Mountain Formation

Shale, medium light- to olive-
gray, laminated siltstone and
clay, dark-gray, silty, sandy,
micaceous.

8 8

34 26

68 34

93 25

100
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AP-12

Location: South of dirt road in SE/4, NW/4, SE/4, Sec. 3,
T.7S., R.IOE.

Elevation: 535 feet (Topographic map)

Date: May 14, 1987

Purpose: Drilled 220 feet for stratigraphic information. Elec
trical log from 7 to 216 feet.

Depth Thickness Description

Eutaw Formation-Lower Eu
taw Member

21 21 Sand, moderate reddish- to light-
brown, fine- to coarse-grained,
glauconitic, micaceous, thinly in
terbedded and interlaminated with
clay, medium-gray, silty, sandy,
ironstone laminae at base.

62

220

41

158

McShan Formation

Sand, medium light-gray, fine
grained, micaceous, glauconitic,
interlaminated with clay, dark
gray, silty, sandy, micaceous,
ironstone laminae at base.

Tuscaloosa Group

Gravel, grayish orange-pink to
light-gray, very well-rounded
chert pebbles in a matrix of silt,
very light-gray to white, clayey,
sandy, micaceous, with frequent
well-cemented conglomeratic
zones. Occasional intervals of
dark-gray carbonaceous clay in
lowermost portions. Frequent
zones of white, kaolinitic, silty
clay throughout.
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MINERALOGY AND PETROGRAPHY OF SELECTED
TISHOMINGO COUNTY FORMATIONS

by
Dr. Delbert E. Gann

Department of Geology
Millsaps College

INTRODUCTION

Seven grab and channel samples were collected by the
MississippiBureau of Geology in Tishomingo County, Mis
sissippi. Four additional drill cores belonging to the Ten
nessee Valley Authority and the U. S. Army Corps of
Engineersoriginally collected from Tishomingo County were
also sampled (see Table 1 of this section). Four additional
grab samples were also collected; these were taken from the
abandoned underground tripoli mine in the northeastern corn
er of the county. All of these samples were subsequently deli
vered to the Geology Department of Millsaps College for
investigation. The sample examinations were completed by
Dr. Delbert E. Gann, the Chairman of the Department of
Geology.

The investigation included the x-ray analysis of the "clay"
samples submitted, which were numbered sequentially from
1 to 5 inclusively. Each sample was prepared as an oriented
clay mount. The "clay" samples were all collected from sur
face exposures. A representative x-ray diffractogram of one
of these "clay" samples is illustrated in Figure 1. The deter
mined mineralogy included moderately consistent amounts
of quartz (Si02) and kaolinite (Al4Si4O10(OH)8). The grab
and core samples were sequentially numbered from 6 to 11
inclusively, prepared as thin-sections, and then subsequent
ly stained with an alizarin red solution, examined and pho
tographedwith the petrographic microscope. The thin-section
investigation demonstrated that sample numbers 6 and 11 are
sublitharenites while most of the remaining samples, num
bered sequentially from 7 to 9, are calcareous, cemented,
fossiliferous grainstones, and sample number 10 appears to
be a calcareous cemented packstone.

Sample numbers 12-15 were collected from an under
ground "tripoli" mine in the northeast corner of the county.
A small portion of one of the samples was examined by me
ans of x-ray diffraction and determined to consist of 100%
quartz. The sample was also examined with the aid of the
scanning electron microscope.

The grab, channel and core samples are representative
of members within the Silurian Decatur Limestone (Sd),
Devonian Ross Formation (Dr), Mississippian Fort Payne
Formation (Mfp), Mississippian Tuscumbia Formation (Mt),
Mississippian Pride MountainFormation (Mpm), Mississip
pianHartselleFormation(Mh), and the Cretaceous Tuscaloo
sa Group (Kt). The sample collection localities may be
identified on the geologic map in the pocket of this report.

SAMPLE PREPARATION AND

ANALYTICAL PROCEDURES

Five samples sequentially numbered from 1 to 5 inclu

sively were submitted by the Bureau of Geology for investi
gation of the mineral content. Each sample was air dried,
split, and the split disaggregated with an ultrasonic genera
tor. The material was decanted as a slurry and then drawn
by vacuum onto a millipore filter (57 mm diameter cellu
lose with 0.45/zm pore size). The sample was then rolled off
the filterpaperontoa glassslideand air dried. Eachsample
prepared in this manner was subsequently scanned with a
General Electric XRD-6 diffractometer through 2° - 60° 20
using a nickel filter, 1° entrance slit, 3° exit slit, and CuKa
radiation. The semi-quantitative amount of each mineral iden
tified was determined by measurement of peak intensities of
the maximum reflection. The intensities were compared to
known standard mixtures of the minerals identified.

The samples to be used as thin section material were
sent to an outside laboratory for preparation. The two sand
stone samples (nos. 6 and 11) were impregnated with a blue-
dyed epoxy and covered with a standard cover-slip. The car
bonate samples were prepared in the normal way and left
uncovered. The writer subsequently stained the carbonate
samples (nos. 7-10) with an alizarin red solution in order
to determine the presence or absence of dolomite/calcite.

One of the tripoli samples (no. 12) was mounted as
received, after slight disaggregation, into a standard alumi
num holder and subsequently examined by means of x-ray
diffraction using the same procedures and settings as those
used for the five "clay" samples (nos. 1-5).

MINERALOGY

Quartz and kaolinite were the only minerals detected in
each of the "clay" samples. The minerals identified and the
semi-quantitative abundancesof each are reported as Table 2.

CHEMISTRY

The four tripoli samples were also sent to an outside
laboratory in order to determine the chemical composition
of the material. The compounds are reported as weight per-
cents and trace elements in ppm in Table 3. These analyses
indicate the Si02 content of the tripoli material to be quite
high, with impurities accounting for less than 1 percent in
three of the samples, and less than 2 percent in the remain
ing sample. These values are slightly better than those report
ed by Rheams and Richter (1988) for similar deposits in
northeastern and northwestern Alabama.

PETROGRAPHY

Several thin sections were examined with the petrograph
ic microscope. These samples were numbered from 6 to 11
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Figure 1 - A representative x-ray diffractogram of one of the "clay" samples.

inclusively. Samples 7 through 10 inclusively are carbonates
from representative formations throughout the county (see
Table 1). Samples 7, 8 and 9 are all fossiliferous grainstones
(Dunham) or calcarenites based on grain size (see Figures
2, 3 and 4). All three of these samples are composed almost
entirely of fossil shell fragments of Echinodermata (crinoids
and echinoids), Gastropoda, Brachiopoda, Bryozoa, Algae,
and Mollusca. Sample 8 (Figure 3) is cemented with inter
stitial microcrystalline quartz, fibrous chalcedonic quartz,
fine-grained equigranular quartz, and more rarely sparry cal-
cite and micrite. Samples 7 and 9 contain the same types of
fossil fragments as found in sample 8, but the former's frag
ments are bound together almost entirely with sparry dolo
mite cement (Folk's terminology of biosparite is appropriate
or Dunham's grainstone) (Figures 2, 3 and 4). Sample 10
is a sparsely fossiliferous sparite (Folk) or packstone (Dun
ham), or calcilutite with respect to grain size (Figure 5).
Some micrite is also present. The sparite grains average
20-30/xm in diameter and are very well sorted.

A proposed depositional environment (samples 7, 8 and
9) is difficult to determine with the information presently
available, but the lack of abundant micrite and abundance
of fossil fragments suggest that currents were either strong,

persistent, or both, so that most of the microcrystalline ooze
has been winnowed away. The samples may have been
depositedin rather virulent areas such as along beach fronts,
bars, and submarine shoals. Sample no. 10 has been win
nowed less effectively than the other carbonates and is nota
ble because of its lack of fossil debris and more abundant
micrite. The presence of micrite suggests a less efficient or
less persistent current removal system. A sheltered lagoon
or a broad, submarine shelf are likely environments, but some
are found also in deeper water offshore.

DIAGENESIS (LIMESTONES)

The diagenetic alteration of the carbonate samples (nos.
7-10) is pervasive and varied. Since each sample represents
a different formation they will be discussed individually.

No. 7 - Pride Mountain Formation (Mississippian)
(see Figure 2)

Fossil fragments and hash are abundant in this particu
lar sample. Many of the fragments are observed with rims
of micrite. The shell material itself consists almost entirely
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TABLE 2

XRD Mineralogy of Selected Samples from Tishomingo County, Miss.

Mineralogy and Amount (%)1

QuartzSample Number

1

2

3

4

5

79.5

79.2

88.6

68.2

73.8

Kaolinite

20.5

20.8

11.4

31.8

26.2

1Amounts are semi-quantitative weight measurement percentages determined by peak

intensities and/or peak areas. These values are probably correct within a measurement

error of 110%.

of calcite. The interstitial pores have been filled with sparry
calcite cement, which has then been subsequently partially
replaced by dolomite. The original porosity may have been
fabric selective, interparticle type, with some intercrystal and
partially moldic varieties also present (porosity terminolo
gy is that suggested by Choquette and Pray, 1970). Subse
quent entry of the sparry carbonate has destroyed much of
the original porosity and textures.

No. 8 - Tuscumbia Formation (Mississippian)
(see Figure 3)

The representative of this formation is unlike the other
three with respect to the predominant cement. Most of the
original porosity available consists of fabric selective inter
particle and minor moldic varieties. The pores have been
rimmed and then subsequently filled with fibrous to
microcrystalline quartz (chert and chalcedonic quartz). The
bulk of the matrix cement is chert, while remaining pore
space is occupied by chalcedony and mega-quartz varieties.
Many of the fossils have also suffered partial replacement
by the silica. Inclusions of calcite patches within die masses
of microcrystalline quartz suggest replacement ofpre-existing
calcite. Some of the cherty materials occur as irregularly-
shaped patches and "grains," while most of it is obviously
present at the expense of carbonate shell fragments. Some
of the chalcedony consists of fibrous spherulites enclosed wi
thin some of these shell fragments. Approximately 40-45%
of the rock has been silicified, and another 20-25 %has been
replaced by dolomite. The proposed cementation sequence

appears to be micrite, followed by sparry calcite, dolomite
and/or microcrystalline quartz. There appear to be two or
possibly even three generations of microcrystalline quartz.
The earlier of the silica cements seems to be the cherty vari
ety, while the most recent is the brownish-colored fibrous
chalcedony and then the mega quartz, which seems to have
filled the last available openings and is usually observed en
closed by the fibrous material.

No. 9 - Ross Formation (Devonian) (see Figure 4)

The sample contains abundant fossil fragments and hash,
many of which have been replaced by minor quantities of
micrite, sparry calcite and dolomite in that sequence. There
are also minor irregular patches of microcrystalline chert-
chalcedonic quartz that have been observed replacing shell
fragments and themselves in turn replaced by micrite and
sparry calcite and dolomite. Some of the sparry calcite rim
ming a few of the shell fragments is poikilotopic, i.e., con
sisting of one large calcite envelope possessing the same
optical orientation as the shell fragment. Traces of fine
grained glauconite and chlorite were also observed and are
also being replaced by the three carbonate cements. Porosi
ty consists of both non-fabric and fabric selective varieties.
The original non-fabric porosity consisted of fractures, which
have been subsequently filled with microcrystalline chert.
The predominant original porosity may have been fabric
selective interparticle and some minor moldic types. Fossil
fragments for die most part are composed of calcite, but many
have also been replaced by dolomite. Rhombohedral dolo-
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Figure 2 - Photomicrographs of Green Hill Member - Golcon-
da equivalent (Mississippian Pride Mountain Fm.) (DC 204 at
147 feet depth), located in the SE/4, SE/4, SW/4, Sec. 26, T.6S.,
R.9E. Fossiliferous grainstone. Herein referred to as Sample
no. 7.

A. Brachiopod spine in the center rimmed and filled
with micrite. The large crinoid fragment in the low
er right is also rimmed with micrite. The light colored
areas by the brachiopod spine and elsewhere are
sparry calcite (63X magnification).
B. Echinoid spine in the center. Crinoid debris lit
ters the field. Bryozoan fragments in the upper right
corner. Pores are filled with sparry calcite; echinoid
interior is filled with micrite (40X magnification).
C. Bryozoan colony showing zooecia filled with mi
crite and some dolomite. Larger pores adjacent to
the colony are filled with sparry calcite (40X mag
nification).
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Figure 3 - Photomicrographs of a fossiliferous grainstone from
the Tuscumbia Formation (Mississippian), collected approxi
mately 25 feet above the top of the underlying Fort Payne For
mation at a surface outcrop located in the NW/4, SW/4, Sec.
22, T.4S., R.llE. Herein referred to as Sample no. 8.

A. Bryozoan colony almost totally replaced by chert
(darkest material) and micrite (somewhat lighter).
The lightest colored areas are sparry calcite-filled
pores (63X magnification).
B. Large area in the center was formerly an open
pore, now filled with microcrystalline chert (fibrous
chalcedony and mega-quartz). Numerous scattered
dolomite rhombohedrons can be seen in the upper
right corner replacing microcrystalline chert. A small
amount of micrite rims the large brachiopod frag
ment at the left of the field (63X magnification).
C. Worm burrows (?) - bryozoan (?) replaced inter
nally with microcrystalline chert and a smaller
amount of dolomite. Burrow (?) walls are micrite
(40X magnification).
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Figure 4 - Photomicrographs of a fossiliferous grainstone from the Ross Formation (T.V.A. core 51-C-3 at 175 feet depth) located
in the NE/4, NE/4, NW/4, Sec. 35, T.IS., R.IOE. Herein referred to as Sample no. 9.

A. Numerous dolomite rhombohedrons and some minor sparry calcite cement are filling pores and replacing fossil frag
ments (63X magnification).
B. Crinoid plate internally replaced by sparry calcite, and rimmed by poikilotopic dolomite (40X magnification).

mite crystals are often observed occupying natural voids wi
thin shell fragments, while other interstitial areas are mostly
occupied by sparry calcite cement. Approximately 35-40%
of the rock volume has been replaced by the dolomite.

No. 10 - Decatur Limestone (Silurian) (see Figure 5)

This specimen has been nearly totally replaced by spar
ry dolomite (approximately 95% by volume). Most of the
crystals are anhedral but some are euhedral rhombohedrons
that are occasionally zoned. Some of the rhombohedrons are
observed enclosing an opaque mineral. Detrital grains of
quartz silt and very fine sand are sparingly present and fre
quently partially replaced by the dolomite. Nearly euhedral
grains of detrital zircon are rarely present. Fossil fragments
are also sparse, and are found in varying stages of replace
ment by micrite. It is noteworthy that, although the sample
was not oriented, dolomite replacement is obviously more
complete on one half of the thin section as compared to the
other half, suggesting a location near the invasive dolomite
front or alternatively that the dolomite replacement is local
ized. It is suggested that the original rock was a calcite-
cemented (micrite), very fine quartz sandstone or coarse silt

stone, which was then subsequently replaced by the dolo
mite. The sequence of cementation appears to be micritization
followed by two generations of dolomitization. Most of the
existing porosity is fabric selective with both interparticle
and some intracrystal types observed. The remaining sam
ples, nos. 6 and 11, are both detrital sandstones (see Figures
6 and 7). The grain sizes average 110-130yum. Both sam
ples are well sorted, quartz overgrowth cemented, very fine
grained sublitharenites (Folk). The porosity of sample 6 is
about 15-20%, while sample 11 averages about 10-15%, and
in both cases the porosity is of the interstitial type. Judging
from the shape of relict rims within the quartz overgrowth
bounded grains, a subrounded (Powers) characteristic prior
to cementation seems to be predominant, with a relatively
low degree of sphericity (Pettijohn). Quartz is the dominant
mineral species (nearly 91 %), but lower percentages of rock
fragments (7%) and feldspar (2%) are also noteworthy. Rock
fragments consist of chert and metamorphic rock fragments.
Some interstitial areas are filled with authigenic kaolinite,
which may have been more abundant prior to sample prepa
ration due to subsequent plucking. Some of the quartz is the
plutonic type, while examples of "metamorphic" quartz are
also present. The feldspar consists both of K-feldspar and
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Figure 5 - Photomicrographs of calcareous packstone from the Silurian Decatur Limestone (T.V.A. core 51-C-3 at 315 feet depth)
located in the NE/4, NE/4, NW/4, Sec. 35, T.IS., R.IOE. Herein referred to as Sample no. 10.

A. Dolomite rhombohedrons typical of the replacement cement in this sample (400X magnification).
B. Field illustrating the large scale replacement by dolomite and minor sparry calcite (darker colored areas). The sample
also contains numerous detrital grains of silt-sized and very fine-grained quartz (light colored area) (63X magnification).

plagioclase. There is some evidence of etching of some grains
prior to cementation, perhaps by secondary carbonate ce
ment that was subsequently dissolved. The good sorting and
poorer rounding suggest a textural inversion and multiple
source areas. The presence of metamorphic rock fragments
(phyllite and metaquartzite) plus the presence of "metamorph
ic" (strained) quartz suggests at least one of these sources
was metamorphic. Sample no. 11 additionally contains a
small amount of what appears to be interstitial organic debris.
A proposed depositional environment is highly problematic
with the small amount of data available at this time, but
perhaps a marine beach or lagoon might be appropriate. The
quartz overgrowths additionally suggest recycling events in
the history of the sediment.

DIAGENESIS (SANDSTONES)

Nos. 6 and 11 - Hartselle and Pride Mountain Forma

tions (Mississippian)

The diagenetic modification of the two sandstone sam
ples (no. 6 - Hartselle Formation - DC 204; no. 11 - Pride

Mountain Formation, Tanyard Branch Member) were simi
lar (see Figures 6 and 7). In each sample authigenic kaoli
nitic clay occupies some of the available pore space. The
clay is clear to dark brown (the dark color is probably due
to the presence of organic material). It occurs in the pores
as interstitial fillings and rarely as rims surrounding detrital
quartz grains. Quartz overgrowth cement is abundant, fre
quently showing well-developed crystal faces. The silica ap
pears to be the earliest cement, as suggested by partial
replacement and rimming of the quartz overgrowths by the
kaolinite. Some of the softer rock fragments have also been
compressed by adjacent quartz and/or feldspar grains. There
is also some minor grain interpenetration, presumably due
to sediment compaction.

ORIGIN OF MINERALS

The mineral assemblages herein investigated and
described are based on only a few samples, but are proba
bly reasonably representative of the outcrops from which they
were collected. Two of the minerals identified in these sam

ples, specifically kaolinite and the "tripoli" quartz, are of eco-
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Figure 6 - Photomicrographs of the Mississippian Hartselle Formation (Core DC 204 at 74 feet depth). The sample is a very fine
grained sublitharenite. Herein referred to as Sample no. 6.

A. Numerous quartz, minor feldspar, and minor rock fragments. The smooth, featureless areas between grains represent
open pore space. Several of the quartz grains have well-developed crystal faces indicative of quartz overgrowths. The
fractures in the quartz grains are due to grinding during sample preparation (63X magnification).
B. Another field of the same sample taken in cross polarized light. At least two chert rock fragments (one in the center,
another in the upper left corner) are recognizable due to their pin-point extinction characteristic (63X magnification).

nomic interest and as such a brief consideration of their

probable origin will be of interest.

Kaolinite

The clay samples (nos. 1-5) were found to consist of
an average kaolinite content of about 78% by weight (Table
2). Although the samples are of varying age (Table 1), their
mode of origin appears to be similar. Mellen (1937) used
the term "Little Bear residuum" for similar deposits in Alaba
ma and Mississippi. Mellen suggested that these clay materi
als originated in place due to the decomposition of Paleozoic
strata, although there is evidence that some of the clays have
been reworked. Kaolinite is often found at other locations

around the world, on weathered horizons above igneous and
metamorphic rocks; as detrital and authigenic particles in
sedimentary rocks; it is known to crystallize as a product

of hydrothermal alteration of previously existing minerals;
and in some instances it is a known by-product of in situ rock
weathering under tropical climatic conditions. This latter ex
planation seems the most reasonable for the clay samples in
vestigated for this report. The underlying Paleozoic, and
perhaps even the Mesozoic, strata would have been subject
ed to tropical climatic conditions in the geologic past. These
conditions were apparently present in parts of Arkansas dur
ing the early to late Cenozoic time periods, which helped
to form bauxite and kaolinite deposits at the expense of Cre
taceous age nepheline syenites. The silica content of the
Tishomingo County formations, under these tropical condi
tions, would have been produced under favorable alkaline
conditions associated with these tropical climatic conditions.
Minerals of the feldspar group are particularly suitable and
vulnerable to chemical decomposition and subsequent deple
tion of silica under the hot humid conditions afforded by this
climate. In this way, the feldspars in the Paleozoic and/or
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Figure 7 - Photomicrograph of the Tanyard Branch Member
(Lewis Sand equivalent) of the Mississippian Pride Mountain
Formation. This is a surface location in the SE/4, SE/4, SE/4,
Sec. 5, T.5S., R.15W. The sample is a very fine-grained sub
litharenite. Herein referred to as Sample no. 11. Numerous well-
developed crystal faces on existing detrital quartz boundaries
are indicative of quartz overgrowths. A few feldspar grains and
rock fragments are also present near the top margin of the field
(darker grains). Most of the smooth, featureless areas between
quartz grains represent open pore space.

Mesozoic rocks, as well as other mineral constituents, would
likely be decomposed, and the kaolinite would form along
with the selective removal of some silica. It was not ascer

tained whether the quartz mixed with this kaolinite is detri
tal quartz, chert, or in situ quartz or chert from the previously
existing weathered formations.

Tripoli

Tripoli is the name normally given to a friable, light-
colored, porous, weathered material formed from the decom
position of chert or of siliceous limestone. It occurs as a very
fine-grained, often powdery material consisting almost en
tirely of microcrystalline quartz, typically chalcedony.

Samples nos. 12-15 are "tripoli" material collected from
an abandoned underground mine (described elsewhere in this

bulletin) in northeastern Tishomingo County, near the East-
port community, in a local area referred to as Chalk Mine
Hollow. The Alabama Flint Company operated the mine until
1899, when approximately 1600 short tons of tripoli were
removed (Knox, 1985). Spain et al. (1938) suggested that
these tripoli deposits formed as a residual product of solu
tion of the Mississippian Fort Payne Formation either from
decomposition or alteration of chert; or alternatively, as a
weathering product of siliceous limestone. In a more recent
publication, Rheams and Richter (1988), in their investiga
tion of similar Mississippian Fort Payne Formation tripoli
deposits in northwestern Alabama, postulate a relationship
between lineaments and dissolution. They suggest that in
tersecting fractures became host areas allowing dissolution
by ground water. The ground water is proposed to have been
alkaline, which is more conducive to silica dissolution. Car
bonate material would have been removed by dissolution of
the overlying Tuscumbia limestone by carbonic acid, formed
as ground waters came in contact with carbonaceous clays.
As the circulating waters became less alkaline, the precipi
tation of microcrystalline quartz (tripoli) might then have oc
curred. In areas where previously existing chert deposits were
more abundant in the Fort Payne Formation underlying the
Tuscumbia Formation, alkaline ground water percolating
downward through fractures dissolved the silica in chert nod
ules and, to a lesser degree, the bedded chert as well. This
silica was then re-precipitated probably as in situ,
microcrystalline quartz (tripoli), especially along fracture
zones and intersections. These proposed conditions also ap
pear likely to explain similar tripoli deposits in northeastern
Mississippi.

A portion of our sample no. 12 was examined with the
aid of the scanning electron microscope. This investigation
revealed a well-developed, euhedral crystalline character for
the grains comprising the grab samples collected from the
abandoned mine. The grain sizes of the particles range from
less than 1/2/xm to nearly 6/xm in length (see Figure 8). The
euhedral forms are manifested as 6-sided, singly or doubly
terminated crystals and more rarely as 6-sided, twinned
forms. Even the 1/2 pm or less crystals are euhedral. These
data suggest that the host rock, either siliceous limestone or
chert, was at least partially dissolved, and then subsequent
ly re-precipitated as cryptocrystalline and microcrystalline
euhedra of quartz (see Figure 8). Judging from the S. E. M.
examination of sample no. 12, it appears that nearly 80%
of the sample is composed of grains with hexagonal quartz
morphology or at least of grains with several well-developed
crystal faces.
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Figure 8 - Scanning Electron Microscope micrographs of a tripoli sample collected from an abandoned mine in the SW/4, Sec.
26, T.2S., R.llE., in Tishomingo County. Herein referred to as Sample no. 12.

A. Numerous hexagonal quartz crystal euhedra. Some of the crystals are doubly terminated and a few appear to be
twins. Those crystals that are not obviously hexagonal also display two or more crystal faces (5000X magnification).
B. Euhedral quartz crystals from another field of the same sample but at larger magnification, suggesting that even
the smallest grains tend to show crystal faces (10,000X magnification).
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WATER RESOURCES OF TISHOMINGO COUNTY

by
Stephen P. Jennings

ABSTRACT

Abundant supplies of good quality fresh water are avail
able in Tishomingo County, Mississippi. Ground water cur
rently supplies nearly all of the water consumed for domestic,
commercial, and industrial purposes. Average daily water
use by the 18 public water supply systems operating in the
county is approximately 1.9 million gallons. Most wells in
the county are less than 500 feet deep. Large supplies of sur
face water also exist in the county. Surface water is current
ly used primarily for transportation, recreation, watering
livestock, and as a means of removing sewage lagoon waste.
Located in the northeast corner of the state, Tishomingo
County is bordered on the northeast by Pickwick Lake (Ten
nessee River) and contains the Divide Section of the
Tennessee-Tombigbee Waterway, including Bay Springs
Lake.

The principal aquifers in the county are sands and gravels
of the Upper Cretaceous Tuscaloosa and Eutaw groups and
Paleozoic carbonate rocks with lesser amounts of sandstone
and shale. The Paleozoic and Tuscaloosa aquifers are util
ized by the public water-supply systems.The EutawGroup,
which crops out across the county, is a significant source
of water for many shallow, domestic wells. Minor aquifers
include the Coffee Formation and Tertiary and Quaternary
terrace deposits and alluvium. The Paleozoic and Tuscaloo
sa aquifers have highly variable but generally more favora
ble hydraulic characteristics than the Eutaw aquifer. Yields
of Paleozoic and Tuscaloosa wells average several times
greater than yields from Eutaw wells.

Ground-water quality is generally good and problems
are limited. However, excessive iron concentrations and cor-
rosiveness due to low pH are common problems from all
the aquifers. Though generally soft, ground water locally
reaches moderately hard levels, especially in water from the
carbonate-rich Paleozoic rocks. Mineralization levels are
generally well below the recommended maximum levels and
are typically below 100 mg/1. Water treatment commonly
consists of aeration, filtration, lime addition, and chlori-
nation.

Surface drainage in Tishomingo County is divided be
tween the Tennessee River Basin in the northern and eastern
parts of the county and the Tombigbee River Basin in the
southwestern part of the county. The Tenn-Tom Waterway
and the associated Pickwick Lake and Bay Springs Lake are
the dominant surface-water features of the area. Important
streams include Bear Creek, Cripple Deer Creek, Indian
Creek, Yellow Creek, and Mackeys Creek.

Surface-water quality is generally good. The water is
soft and average total dissolved solids levels are below 100
mg/1. Iron contents are somewhat high, however. Low
stream flows are commonly experienced in the late summer

and fall; flood stages are commonly reached in the late winter
and spring months. Severe floods have been limited,
however, and much of the area's runoff is controlled by
drainage canals and dams.

INTRODUCTION

Purpose and Scope of Investigation

Many natural processes as well as human activities are
greatly influenced by the quantity and quality of fresh-water
resources. The development and proper use of the water
resources directly affect the economic growth of an area.
Because of the importance of having abundant and suitable
supplies of fresh water, this report is included as an integral
part of the bulletin on Tishomingo County geology and
mineral resources. The information summarized in this sec
tion of the bulletin serves as a supplement to the preceding
sections and provides additional data to that previously pub
lished about the water resourcesof TishomingoCounty. Data
concerning availability, quantity, quality, and use of water
resources as well as hydrogeologic information on the vari
ous aquifers are presented in this report. It is hoped that the
data are presented in a manner to be of use to anyone in
terested in the development and proper utilizationof the water
resources of the county.

This report is divided into two major headings: groqnd-
water resources and surface-water resources. Tishomingo
County contains adequate supplies of fresh ground water
(water containing less than 1,000 parts per million total dis
solved minerals) and surface water for current domestic,
municipal, agricultural, industrial, and recreational demands.
The county is uniquely positioned to benefit from the water
resources of Pickwick Lake (Tennessee River) and the Ten
nessee - Tombigbee Waterway.

Methods of Investigation

Basic data collected and shown for water wells includes
informationon ownership, location, year drilled, surfaceele
vation, depth, screendepth, casingdiameter, staticwater lev
el, water-bearing stratigraphic unit, use, and yield. In
addition to data collected by Bureau of Geology personnel,
information was also provided by various Federal and state
agencies, municipal and industrial personnel, well drillers,
and private well owners. The locations of 132 domestic, in
dustrial, and municipal wells were verified by field recon
naissance. Data on these wells along with data on Corps of
Engineers wells are summarized in Table 1 and shown in
Figure 1.

Physical and chemical characteristics of ground-water
and surface-water samples of Tishomingo County are also
included in this report (Tables 5 and 9). Specific conduc-
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Figure 1 - Index map: Locations of wells in Tishomingo County.
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tance, pH, temperature, and color were measured for some
samples in the field. Chemical characteristics of the water
samples weredetermined by HachCompany analytical proce
dures and with a Sequoia-Turner Spectrophotometer. Four
teen ground-water and ten surface-water samples were
collectedand analyzedfor silica, iron, sulfate, chloride, fluo
ride, total dissolved solids, and hardness. Laboratory anal
yses of some ground-water samples completed by the
Mississippi State Department of Health and the U. S. Geo
logicalSurveyare includedin the compilation of datapresent
ed here. Laboratory analyses by the U. S. Geological Survey
of some surface-water samples are also included.

Discharge measurements conducted by the U. S. Geo
logicalSurveyand U. S. Army Corps of Engineers are sum
marized in Table 8.
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GROUND-WATER RESOURCES

Ground-Water Availability

Ground water is contained in the void spaces (pores) of
the loosely consolidated sediments and in rocks. Although
fresh water may be held within the pores of nearly any earth
material, for it to be a usable resource it must exist in suffi
cient quantityto flow freely to well bores or springs. Deposits
with such quantities of water are termed aquifers and in
Tishomingo County are generally the loosely consolidated
sandsand gravelsof Cretaceousage or the ancientweathered
zone of the underlying Paleozoic rocks. In Tishomingo
County fresh water is everywhere availablefrom one or more
aquifers. In practicality the base of the weathered zone of
the Paleozoic rocks marks the limit of fresh-water supplies.

The primary aquifers in Tishomingo County are rocks
of Paleozoic age and sands and gravels of the Upper Creta
ceous Tuscaloosa and Eutaw groups (Figure 2). The
municipal and certificated water service organizations util
ize two aquifers, the Paleozoics and the Tuscaloosa Forma
tion. Sands of the Eutaw Group provide water to many
shallow domestic wells. The Coffee Sand is a minor aqui
fer, used as a water source in some shallow wells in the north
western part of the county. Tertiary and Quaternary terrace
sands and gravels are also used as minor water sources,
primarily in the northern part of the county. Quaternary al

luvial deposits supply water to some shallow wells in val
leys in the western part of the county. As will be discussed
in greater detail in a following section, these aquifers vary
significantly in hydraulic characteristics and contain water
of variable chemical and physical properties. Variability in
the water-bearing characteristics of the aquifers is common
due to several factors: aquifer thickness, grain size and shape,
sorting, and presence of clay or silt.

Precipitation on the outcrops of the permeable strata and
its downward filtration through overlying sediments is the
ultimate primary source of recharge to the aquifers. Aver
age annual precipitation in the area is approximately 56 inches
(National Oceanic and Atmospheric Administration) but is
heaviest in the winter and spring months and lightest in late
summer and early autumn. Water that enters the sediments
moves in a general west-southwest direction, coincident with
the general dip of the strata.

Present Ground-Water Use

Ground water presently provides virtually all of the
residential, commercial, and industrial water supplies in
Tishomingo County. Industrial usage is provided by public
water systems within the county. Municipal water systems
presently supply the following areas: Belmont, Burnsville,
Iuka, and Tishomingo. In addition there are 14 water serv
ice areas operating in the county serving areas outside the
municipalities (Table 2 and Figure 3). The town of Iuka pro
vides water to Walker Switch, Midway-Pleasant Hill,
Eastport-Snowdown, and Harmony Central water associa
tions and provides a small portion to the Short Creek-
Coleman Park Water Association. The municipal and cer
tificated water service areas provide water to over 6,000 cus
tomers, of which over 300 are commercial and 20 are
industrial.

The average daily total ground-water use by the public-
supply systems in Tishomingo County is approximately 1.9
million gallons. Elevated storage capacity for the county is
approximately 1.5 million gallons, and there is an addition
al ground storage capacity of approximately 0.75 million gal
lons. Total self-supplied domestic water use is approximately
150,000 gallons, the majority of which is from rural wells.
The wells range in depth from 30 feet to 558 feet.

Ground-Water Quality

When considering the use of water, quality is of critical
importance. By water quality is meant the constituent chemis
try and physical properties coupled with the intended use of
the water. There are three main classes of water use: domes

tic (household), agricultural, and industrial. Although water
used for domestic purposes generally must meet very high
standards (Table 3), water for use in particular industrial or
agricultural applications may need to be of special quality.
Table 4 lists water quality tolerances for some industrial ap
plications. Ground water is commonly selected for use over
surface water because of several quality factors: (1) very
minor or no suspended matter in ground water, (2) small
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Figure 2 - Stratigraphic column and general aquifer characteristics, Tishomingo County, Mississippi.
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TABLE 2

PUBLIC WATER SERVICE AREAS

I. Municipal Water Service Areas

A Burnsville
B Iuka

C Tishomingo
D Belmont

II. Certificated Water Service Areas

1 Alcorn Water Association
2 Dennis Water Association
3 Eastport-Snowdown Water Association
4 Golden Water Association
5 Harmony-Central Water Association
6 Holcutt-Cairo Water Association
7 Midway-Pleasant Hill Water Association
8 Northeast Itawamba Water Association
9 Short-Coleman Park Water Association

10 Smith & Smith Utility Corporation
11 The First Utility District - Hardin County, Tennessee
12 Valley Grove Water Association
13 Walker Switch Water Association
14 New Site Water Association

numbers of bacteria, generally harmless types, in ground
water, (3) generally clear and colorless ground water, (4)
relatively constant temperature, and (5) generally, a
decreased likelihood of contamination. Although filtration
and diffusion of suspended and dissolved matter by soil and
rock are significant factors in reducing contamination, the
fact that we enjoy good quality ground water is largely due
to tapping supplies that accumulated in aquifers long before
human activities in the area.

However, even unpolluted ground water is not pure due
to dissolved minerals derived from the sediments and rocks

through which the water moves. In addition, water quality
may vary significantly from well to well, even within a small
geographic area, due to variations in such natural factors as
mineralogy of the enclosing sediments, temperature, pH, rate
of ground-water movement, and distance of movement. For
a well at a particular geographic location, water in more
permeable beds may contain lower mineral concentrations
than water in less permeable beds (other factors held cons
tant) due to the greater rate of migration of water in the more
permeable strata. Thus, water generally contains more dis

solved minerals the longer it is underground and the farther
it travels through a particular type of sediment. The miner
alogy and textural parameters of the sediment are important;
relatively "clean,"well-sorted quartz sands will generally con
tribute less mineralization than argillaceous, immature,
"dirty" sediments. Mineralization is reflected in the "total dis
solved solids" (TDS in mg/1 or parts per million) measure
ment. In general, water containing less than 1,000 mg/1 TDS
is considered fresh water, water with 1,000 to 10,000 mg/1
is brackish, water with 10,000 to 100,000 mg/1 is saline, and
water with over 100,000 mg/1 TDS is considered a brine.
In Tishomingo County, water with TDS concentrations ex
ceeding the fresh water limit are considerably deeper within
the Paleozoic stratigraphic section than is generally drilled
or, with regard to the Cretaceous and Tertiary aquifers, lies
many miles to the west of the county (Gandl, 1982). Note
that the recommended drinking water standards limit total
dissolved solids to 500 mg/1, but in Tishomingo County
ground water rarely exceeds 100 mg/1.

Table 5 shows chemical analyses of water from select
ed wells in Tishomingo County. Although ground water in
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Figure 3 - Municipal and certificated water service areas.
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TABLE 3

U.S. ENVIRONMENTAL PROTECTION AGENCY DRINKING WATER STANDARDS
(all values in milligrams per liter unless noted otherwise)

PARAMETERS

PHYSICAL FACTORS

COLOR (PLATINUM STD)
ODOR, THRESHOLD NUMBER
TURBIDITY, JTU
PH

CHEMICAL FACTORS

ARSENIC

BARIUM

CADMIUM

CHLORIDE

CHROMIUM

COPPER

FLUORIDE

IRON

LEAD

MANGANESE

MBAS

MERCURY

NITRATE (AS N)
SELENIUM

SILVER

SULFATE

TOTAL DISSOLVED SOLIDS

ZINC

CORROSION AND SCALING FACTORS

HARDNESS

SODIUM

BACTERIOLOGICAL FACTORS

COLIFORM (MEMBRANE FILTER)

RADIOLOGICAL FACTORS

GROSS ALPHA ACTIVITY

GROSS BETA ACTIVITY

RADIUM 226 AND 228

STRONTIUM 90

ORGANIC CHEMICALS

CHLORINATED HYDROCARBONS

ENDRIN

LINDANE

METHOXYCHLOR

TOXAPHENE

CHLOROPHENOXY HERBICIDES

2,4-D
2,4,5-TP (SILVEX)

TOTAL TRIHALOMETHANE

* MCL = Maximum Containment Level

U.S. EPA U.S. EPA

PRIMARY MCL* SECONDARY MCL*

0.1

1

0.01

0.05

1.4-2.4

0.05

0.002

10

0.01

0.05

1/100 ml

15 pCi/1

5 pCi/1

0.0005

0.005

1

0.005

0.02

0.03

0.1

15

3

6.5-8.5

250

1.0

0.3

0.05

0.6

250

500

5

NON-CORROSIVE

NON-CORROSIVE
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the county generally is of good quality and requires little
treatment, there are some problems, including hardness, iron,
and acidity (relatively low pH). Hardness is the property of
water affecting the amount of soap required to produce suds;
"hard" water causes difficulty in producing soap suds because
the minerals in the water causing hardness, chiefly calcium
and magnesium, must first be combined with the soap. Hard
ness is usually shown as calcium carbonate hardness because
calcium carbonate is less soluble than magnesium carbonate
and thus is the first to precipitate out as "scale." Water with
a hardness less than 50 mg/1 is considered "soft" whereas
hardness in excess of 150 mg/1can cause significant problems
due to relatively rapid and extensive scale buildups in boil
ers, pipes, well casings, and cooling towers. Temperature
and pressure are important factors in hardness problems. A
drop in pressure (and/or an increase in temperature), as com
monly occurs near a well screen, causes the release of car
bon dioxide, which results in bicarbonate changing to
carbonate. Carbonate then reacts with calcium and magnesi
um to form scale. Scale buildup can cause a serious decrease
in well efficiency. In Tishomingo County, hardness values
measured from ground water range from 2.7 to 159 mg/1,
with an average of about 24 mg/1.

The pH of water is the logarithm of the inverse of the
hydrogen ion concentration and is thus a measure of its acidi
ty or alkalinity. The pH scale ranges from 0 to 14, with meas
urements less than 7 indicating acidic solutions and pH values
greater than 7 indicating alkaline conditions. The U.S. En
vironmental Protection Agency (1976) recommended pH lev
el for drinking water is 6.5 to 8.5. The pH is largely
dependent on the amount of dissolved carbon dioxide ver
sus the dissolved carbonates and bicarbonates derived from

carbonate-rich rocks and sediments. Low pH water can result
in corrosion of metals such as well casings, screens, and
water pipes. As with hardness, the effects of decreased pres
sure (and/or increased temperature) of the water in the vi
cinity of the well bore during pumping can affect the carbon
dioxide content and thus the pH of the water. As noted from
Table 5, the average pH for Tishomingo County ground
water is 6, indicating slighdy acidic conditions for most sam
ples taken. Shallow wells commonly have more problems
resulting from low pH than do deeper wells in the county,
reflecting the higher carbon dioxide levels typical of rain
water and shallow ground water.

Iron is another common problem in ground-water sup
plies, causing rust deposits in plumbing, encrustation of well
screens, staining of laundry, sinks, and tubs, and unpleasant
taste. As indicated in Table 4, most industrial plant process
es can tolerate only minor iron concentrations; 0.3 mg/1 is
the recommended limit for drinking water (Table 3). High
iron concentrations also promote the growth of iron bacter
ia, which can form a gelatinous mat and clog the openings
in well screens. Although dissolved ferrous iron ions (Fe+ )
can occur in relatively high concentrations in ground water
where low oxygen and neutral pH conditions exist, the
change to insoluble ferric iron (Fe+3) occurs when ground
water is exposed to air, forming a reddish-brown precipi
tate. Although ferrous iron most commonly combines with

oxygen to form ferric oxides and oxyhydroxides, it may also
combine with carbonate to form iron bicarbonate, which can
also contribute to plugging of screens and plumbing. Iron
is commonly removed by aeration, sedimentation, and fine
filtration. Iron concentrations in samples of Tishomingo
County ground water are commonly high. However, the ex
treme range in iron contents from the reported analyses (0.01
to 25 mg/1) suggests that sampling procedures may have
failed in some cases to obtain representative formation water
samples. Water standing in a well that has been little used
will commonly have a higher iron concentration than the true
formation water concentration. Coupled with the low pH
water common in the shallow aquifers, which promotes cor-
rosiveness, it is not surprising to find high iron concentra
tions in the county.

Bicarbonate ion levels are generally moderately high
relative to other dissolved ions in Tishomingo County ground
water, averaging about 31 mg/1 but ranging up to 132 mg/1.
However, these amounts cause few serious problems. The
principal effect of elevated bicarbonate ion content is a con
tribution to the alkalinity of the water. Excessive bicarbonate
results in corrosiveness and affects taste.

As will be discussed later, water from the various aqui
fers exhibits somewhat different chemical characteristics. The

variations in water quality can be significant in choosing well
locations and aquifers, depending on the intended use of the
ground water.

Treatment of ground water in Tishomingo County by
the municipalities and water associations commonly includes
chlorination, aeration, and pH adjustment (addition of lime).
In addition, filtration, coagulation, and fluoridation are util
ized locally. Though chlorine, a strong oxidizing agent, is
used primarily to control coliform bacteria, it is also helpful
in reducing taste and odor problems and in oxidizing iron
and manganese. Although high pH can reduce the bacterio
cidal effectiveness of chlorine, in Tishomingo County, where
pH values are relatively low, chlorination is the most
widespread and cost-effective method of disinfection. Aer
ation is also effective in oxidation and in removal of organic
chemicals. Aeration and filtration, aided by chlorination, are
used to reduce iron contents. Locally, the Burnsville water
system is treated with alum, which acts as a coagulant in the
filtration of colloidal material, and Iuka is currently fluoridat
ing their water.

AQUIFERS

Paleozoic Rocks

The Paleozoic rocks, the oldest aquifer system in
Tishomingo County, lie unconformably below the Cretaceous
and younger sediments. As discussed and illustrated previ
ously in this bulletin by Merrill, various Paleozoic forma
tions are exposed in the eastern and northern parts of the
county (Figure 4) but are covered to the west-northwest by
progressively younger sediments. The stratigraphic section
consists of Devonian and Mississippian limestone, chert,
shale, and sandstone (Figure 2). Because the Paleozoic rocks
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generally dip to the south at a greater rate than the slope of
the eroded Paleozoic surface, progressively younger
Paleozoic formations occur beneath the Cretaceous section
from north to south (see cross section A-A' of Merrill).

Limestone and cherty limestone of the Fort Payne, Tus
cumbia, Pride Mountain, and possibly the Bangor Forma
tion in the subsurface of the southeastern part of the county
constitute the dominant lithologies of the Paleozoic aquifer
system. Sandstones of the Hartselle Formation and minor
sandstones of the Pride Mountain Formation also occur, es
pecially in the southern part of the county. However, be
cause the Paleozoic formations were probably exposed across
the county for millions of years prior to deposition of the
Upper Cretaceoussediments, significant weathering andero
sion of these units occurred. Although no definitive work
has been done to determine the nature and extent of porosi
ty and permeability of the Paleozoic rocks with regard to
the aquifer's hydrauliccharacteristics, it is generallybelieved
(Wasson and Tharpe, 1975, and Simmons, 1985) that the
upper 100 to 200 feet of the Paleozoic section, the ancient
weathered zone or regolith, comprises the aquifer. However,
in some wells, screens (or open holes) have been set to depths
considerably greater than 200 feet below the top of the
Paleozoic surface. In addition to any remnant primary porosi
ty and permeability, the water storage and transmission ca
pacities of the Paleozoic rocks have been enhanced by
dissolution features, fractures, and joints.

Although the Paleozoic aquifer is not as widely used as
the Tuscaloosa and Eutaw aquifers, several important public-
supply wells at Iuka, Burnsville, Tishomingo State Park,
Coleman State Park, and Short Creek Water Association
withdraw significant amounts of water from the Paleozoics.
In some wells water is withdrawn from screened intervals

which include the uppermost Paleozoics and extend upward
into the Tuscaloosa or younger sediments.

As might be anticipated from an aquifer system with such
highly varied geologic parameters as the Paleozoic rocks,
the hydraulic characteristics of the aquifer show considera
ble variability (Table 6). Transmissivity values range from
800 to 52,000 gpd/ft. The data shown in Table 6 also sup
port the interpretation by Wasson (1986) that the transmis
sivity of the Paleozoic aquifer is good in a belt extending
from Iuka to Corinth in Alcorn County but is generally poor
in southern Tishomingo County. A yield of over 800 gpm
has been reported from a Paleozoic well at Iuka. It should
be noted that in many localities water in the upper Paleozoic
aquifer is probably hydraulically connected with water in the
overlying formations. This is exemplified where sand and
gravel beds of the Tuscaloosa Group directly overlie perme
able Paleozoic rocks without significant intervening clay beds
to act as aquicludes or aquitards.

Water from the Paleozoic aquifer is generally soft, aver
aging less than 50 mg/1, though hardness values are com
monly higher than those of the other aquifers (Table 7).
Sparse data indicate that hardness exceeds 100 mg/1 in the
southern half of the county. Total dissolved solids levels are
all well below the recommended maximum of 500 mg/1.

Mineralization generally increases to the southwest, with
TDS levels exceeding 150 mg/1 in the southwestern part of
the county. Iron content is locally high and requires treat
ment for removal. Measurements of pH are moderately to
slightly acidic but average slightly higher than pH of waters
of the Tuscaloosa or Eutaw aquifers. The abundance of lime
stone in the Paleozoic aquifer is responsible for the higher
pH and somewhat harder water than found in the other
aquifers.

Tuscaloosa Group

The upper part of the Tuscaloosa Group, termed the Gor
do Formation by some previous workers, is the primary
aquifer in Tishomingo County, providing water to most of
the large public-supply and industrial users and to many
domestic wells. The Tuscaloosa sediments are exposed in
the eastern part of the county but dip to the west at the rate
of 25-30 feet per mile (Figure 5). Because the Tuscaloosa
was deposited on the very irregular Paleozoic unconformi
ty, thicknesses of the unit vary greatly, ranging from 0 to
over 400 feet (Figure 6).

The Tuscaloosa Group is composed primarily of fine to
coarse gravel beds interbedded with fine- to coarse-grained
sands and white, gray, or red-brown clay beds. Gravel, sand,
and clay lenses occur discontinuously throughout the unit,
and bedding is irregular, reflecting a variety of depositional
environments of limited geographic extent. Locally, thick
clay beds separate the gravel and sand beds, resulting in more
than one aquifer within the unit and perched water tables.
The abundance of multi-colored chert gravel results locally
in difficulty in distinguishing the Tuscaloosa from the un
derlying cherty Mississippian and Devonian rocks.

The heterogeneity of sands, gravels, and clays in the
Tuscaloosa Group coupled with the unit's variable thickness
results in a wide range of hydraulic characteristics. Trans-
missivities range from 2,600 to 29,000 gpd/ft and hydraulic
conductivities from 75 to 380 gpd/ft2. These values are simi
lar to those reported for the upper part of the Tuscaloosa
by Simmons (1985) in his report on the Corps of Engineers'
study of the Tennessee-Tombigbee Waterway Divide Cut;
transmissivity values ranged from 1,800 to 14,000 gpd/ft and
hydraulic conductivity values from 75 to 430 gpd/ft2. Yields
from Tuscaloosa wells range up to 500 gpm for a well at
Short Creek Water Association and 495 gpm reported for
a well at Midway-Pleasant Hill Water Association. Recharge
to the aquifer is high because of the proximity to the Tus
caloosa outcrop belt.

Water from the Tuscaloosa Group is generally of good
quality. Mineralization is generally low, with the exception
of somelocally high iron contentsand associatedacidity (low
pH) problems. The water is soft to moderately hard, but lo
cally, though not a health hazard, hardness may be too high
for some industrial purposes. Total dissolved solids, every
where in the countybelow 100mg/1 in the Tuscaloosa, gener
ally increase to the west with increasing depth of the aquifer
(Figure 7).



T
A

B
L

E
6

A
Q

U
IF

E
R

H
Y

D
R

A
U

L
IC

C
H

A
R

A
C

T
E

R
IS

T
IC

S

No
.

|U
.S
.G
.S
.|

I
No
.

I

O
w
n
e
r

Lo
ca
ti
on

|
De
pt
h
|
Sc
re
en

|
Du
ra
ti
on

|
Yi
el
d

|
Tr
an
sm
is
si
vi
ty

|
Pe
rm
ea
bi
li
ty

|
Sp
ec
if
ic

Ca
pa
ci
ty

|(
fe
et
)
jL

en
gt
h

jo
f
te
st
(h
rs
)j

(g
pm
)
j

(g
pd
/f
t)

j
(g
pd
/f
t2
)

j
(g
pm
/f
t

dr
aw
do
wn
)

1
I

2
I

3
I

4
I

5
I

6
I

7
I

8
I

9
I

10
I

11
I

B
2
1

E
1
9

G
2
7

G
1
3

G
1
5

G
3
0

G
3
1

J
1
3

J
1
7

D
4
3

D
4
4

E
1
6

G
5

G
1
6

G
1
8

G
3
2

G
3
6

G
4
1

J
1
4

J
1
9

|Y
el
lo
w
Cr
ee
k
Po
rt

T.
H.

4
|

j
Ci
ty

of
Iu
ka

j
j
U.
S.
C.
O.
E.

te
st

we
ll

23
1
j

S
e
c
.

3
3
-
1
S
-
1
0
E

S
e
c
.

1
3
-
3
S
-
1
0
E

S
e
c
.

3
0
-
4
S
-
1
0
E

|
U.
S.
C.
O.
E.

te
st

we
ll

35
A
|

Se
c.

33
-4
S-
10
E

jU
.S
.C
.O
.E
.

te
st

we
ll

25
A
j

Se
c.

20
-4
S-
10
E

j
U.
S.
C.
O.
E.

te
st

we
ll

23
K
j

Se
c.

30
-4
S-
10
E

jU
.S
.C
.O
.E
.

te
st

we
ll

23
J
j

Se
c.

30
-4
S-
10
E

jU
.S
.C
.O
.E
.

te
st

we
ll

34
A
|

Se
c.

5-
5S
-1
0E

jU
.S
.C
.O
.E
.

te
st

we
ll

33
C
j

Se
c.

6-
5S
-

9E

|
U.
S.
C.
O.
E.

jU
.S
.C
.O
.E
.

jU
.S
.C
0.
E.

|
U.
S.
C.
O.
E.

|
U.
S.
C.
O.
E.

jU
.S
.C
.O
.E
.

jU
.S
.C
.O
.E
.

|
U.
S.
C.
O.
E.

jU
.S
.C
.O
.E
.

jU
.S
.C
.O
.E
.

jU
.S
.C
.O
.E
.

t
e
s
t

t
e
s
t

t
e
s
t

t
e
s
t

t
e
s
t

t
e
s
t

t
e
s
t

t
e
s
t

t
e
s
t

t
e
s
t

t
e
s
t

w
e
l
l

w
e
l
l

w
e
l
l

w
e
l
l

w
e
l
l

w
e
l
l

w
e
l
l

w
e
l
l

w
e
l
l

w
e
l
l

w
e
l
l

14
B
I

14
C
j

15
C
j

21
B
j

25
B
j

26
B
j

23
L
j

24
B
j

23
N
|

34
B
j

31
B
|

S
e
c
.

3
6
-

S
e
c
.

3
6
-

S
e
c
.

3
1
-

S
e
c
.

3
6
-

S
e
c
.

2
0
-

S
e
c
.

2
0
-

S
e
c
.

3
0
-

S
e
c
.

1
9
-

S
e
c
.

3
0
-

S
e
c
.

5
-

S
e
c
.

1
-

3
S
-

9
E

3
S
-

9
E

3
S
-
1
0
E

4
S
-

9
E

4
S
-
1
0
E

4
S
-
1
0
E

4
S
-
1
0
E

4
S
-
1
0
E

4
S
-
1
0
E

5
S
-
1
0
E

5
S
-

9
E

P
A
L
E
O
Z
O
I
C
A
Q
U
I
F
E
R

3
4
9

3
8
6

4
9
2

2
7
3

8
0
?

4
0

6

2
4

T
U
S
C
A
L
O
O
S
A
A
Q
U
I
F
E
R

I
3
0
0

2
3
5

3
0
0

3
8
0

2
6
6

2
1
2

15
4

|
10
6
j

13
0
j

23
5

|
20
0
j

20
0
j

12
6
j

17
3

|
20
0
j

13
4
j

7
4

I

1
.
2
5

1

4
0 5

1
0
0

2
0

4
0

2
0

4
8

E
U
T
A
W
A
Q
U
I
F
E
R

10
I

6
I

10
I

10
I

10
I

10
I

40
|

10
I

20
|

10
I

1
0

I

2 2 1
.
4

1
.
2

1 1

2
7 1
.
2
5

1 1
.
2
5

I
20
1

|

|
83
8

|

I
10

I

5
.
8

6

3
0
0

6
0 6
.
7

2
0 6
.
7

6
.
7

7 4
.
2

6 6

6
0 5
.
8

2
0 6
.
7

7
.
5

8
,
0
0
0

5
2
,
0
0
0

8
0
0

2
3
,
0
0
0

2
,
6
0
0

2
0
,
0
0
0

3
,
7
0
0

2
9
,
0
0
0

3
,
7
0
0

1
,
5
0
0

3
,
5
0
0

5
,
7
0
0

4
,
0
0
0

1
2
,
0
0
0

4
,
6
0
0

1
1
,
0
0
0

6
,
0
0
0

9
,
0
0
0

6
,
5
0
0

5
,
5
0
0

2
6
0
?

3
8
0

1
7
0

1
3
0

7
5

2
3
0

1
2
0

6
0

1
1
5

1
9
0

2
0
0

1
7
0

8
0

2
2
0

2
4
0

1
8
0

1
3
0

1
4
0

4
.
4

1
4
.
0

7
.
6

1
.
4

7
.
8

1
7
.
0

0
.
6

1
.
0

0
.
2

0
.
4

1
.
1

0
.
8

2
.
5

0
.
9

0
.
7

0
.
8

H *
*

G
O X O o o n o a H k
:

o t
n
O r o o > U 2 t
n

> r t
n

G
O

o a 7> n t
n

G
O

O
S



166 MISSISSIPPI BUREAU OF GEOLOGY

TABLE 7

COMPARISONQF SELECTED WATER QUALITY

PARAMETERS FOR THE MAJOR AQUIFERS

EUTAW TUSCALOOSA PALEOZOIC

IRON (mg/1)

MEAN 4.50 2.88 5.00

STD. DEV. 4.66 5.42 6.86

MAX. 25.00 17.00 17.00

MIN. 0.01 0.01 0.01

TOTAL DISSOLVED SOLIDS (mg/1)

MEAN 66.18 47.14 63.07

STD. DEV. 24.95 19.49 43.91

MAX. 170.00 87.00 157.00

MIN. 35.00 11.60 21.00

HARDNESS (mg/1 CaC03)

MEAN 20.55 22.16 42.06

STD. DEV. 10.21 19.55 45.28

MAX. 51.00 104.00 159.00

MIN. 2.70 4.00 7.00

pH

MEAN 5.69 6.15 6.48

STD. DEV. 0.51 0.96 0.84

MAX. 6.90 9.30 8.20

MIN. 4.60 4.60 5.40
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TENNESSEE

IARDIN COUNTY

A
TUSCALOOSA GROUP OUTCROP

Figure 5 - Outcrop of the Tuscaloosa Group and structural configuration of the top of the Tuscaloosa Group; contour interval
is 50 feet (from Merrill, this report, Figure 75).
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TENNESSEE

R 9 E R 10 E

HARDIN COUNTY

..J L.2Z^
ITAWAMBA COUNTY I

I I I

Figure 6 - Isopach map of the Tuscaloosa Group; contour interval is 50 feet (from Merrill, this report, Figure 74).
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T E N N i S S E E l

T1S

T2S

T3S

T6S

R9E R10E 'RUE

Figure 7 - Total dissolved solids in the Tuscaloosa Aquifer; con
tour interval is 25 mg/1.

Eutaw Group

The Eutaw Group, a 250-foot thick section of fine sands
and clays, unconformably overlies the Tuscaloosa Group.
The Eutaw includes, in ascending order as mapped by Mer
rill, the McShan Formation and the Eutaw Formation and
crops out in a wide band across Tishomingo County (Figure
8). The McShan is composed of light colored, glauconitic,
fine-grained sands interbedded with abundant silt and clay
beds and lenses. Although the McShan is generally not con
sidered a good aquifer because of its fine-grained texture,
the formation locally is very sandy and probably stores and

T ENNESSEE

R9E

Figure 8 - Outcrop of the Eutaw Group. McShan Formation
is not present north of dashed line.

transmits significant quantities of ground water. The McShan
thins northward, eventually pinching out in the northern part
of the county (Figure 8). The Eutaw Formation consists of
the Lower Eutaw Member and the overlying Tombigbee Sand
Member. The Lower Eutaw Member is composed of fine-
to medium-grained, glauconitic, micaceous sands with abun
dant interbeds of medium gray clay. The Tombigbee Sand
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Member is a fine- to medium-grained, well-sorted, massive-
bedded, glauconitic sand with minor silt and clay.

The Eutaw aquifer is not utilized by the large-yield,
public-supply wells but is a significant source of water in
many shallow (generally less than 200 feet depth) domestic
wells. The Eutaw shows a somewhat smaller range of
hydraulic characteristics than the Tuscaloosa or Paleozoic
aquifers with transmissivities ranging from 1,500 to 12,000
gpd/ft and hydraulic conductivities from 60 to 240 gpd/ft2.
Yields are generally low, averaging less than 10 gpm for
most domestic wells. However, some yields of over 200 gpm
have been recorded by the U. S. Corps of Engineers in test
wells in the Eutaw. The generally lower quantitative aqui
fer coefficients of the Eutaw are primarily the result of the
general fine-grained nature of the sediments and the com
plex intertonguing and lamination of clays and sands. Sim
mons (1985) concluded that the Eutaw and Tuscaloosa
aquifers are locally hydraulically connected.

Water from the Eutaw aquifer is soft and generally con
tains less than 100 mg/1 total dissolved solids. However, high
iron content and acidity of Eutaw water are common
problems. Like the Tuscaloosa and Paleozoic aquifers, the
Eutaw aquifer contains significant, though not harmful, bi
carbonate ion concentrations.

Minor Aquifers

Minor sources of ground water in Tishomingo County
include the Cretaceous Coffee Formation, Tertiary and
Quaternary terrace deposits, and Quaternary alluvium. These
deposits supply water to some shallow, domestic, low-yield
wells.

The Coffee Formation unconformably overlies the Eu
taw Group and is present only in the northwestern part of
the county (Figure 9). The Coffee is composed primarily of
very fine- to medium-grained, well-sorted, micaceous, glau
conitic sand with common silty or clay-rich beds. Although
no hydraulic parameters were documented for Coffee For
mation wells in Tishomingo County, transmissivities are
reported as averaging below 7,500 gpd/ft for the Coffee out
crop region of northeastern Mississippi (Wasson, 1986).

The Tertiary and Quaternary terraces and alluvium are
commonly composed of thin deposits of sand and gravel of
limited geographic extent. Although these deposits may con
tain water of poor quality, yields can be high due to high
permeabilities and hydraulic connection to the more impor
tant underlying aquifers. Water in these very shallow aqui
fers should be suspect for contaminationdue to recharge from
nearby chemically or biologically polluted streams without
the beneficial effects of filtration and dispersion over long
distances and time.

Effects of the Tennessee-Tombigbee
Waterway on Ground Water

The construction of the Tennessee-Tombigbee Water
waysignificandy affected the groundwateras wellas surface-

TENNESSEE

R9E R10E rue

Figure 9 - Outcrop of the Coffee Formation.

water systems in Tishomingo County. The excavation of
more than 150 million cubic yards of sand and clay during
the construction of the Divide Cut of the waterway required
the lowering of the ground-water table as much as 100 feet
and averaged about 50 feet (Simmons, 1985). In the immedi
ate vicinity of the waterway, piezometric levels are now per
manently lowered to the elevation of the navigation channel
(elevation 408^-14 feet). The U.S. Army Corps of Engineers
continues to study and monitor the impact of the waterway
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on the ground-water system and have thus far concluded that
drawdown effects within the Eutaw and Tuscaloosa (Gor
do) aquifers extend outward about 8 miles from the water
way with the most dramatic and permanent effects within
the first three miles (Simmons, 1985). The drawdown is most
severe in the immediate Divide Cut area, but extends from
near Doskie in the northern part of the county to Bay Springs
Lake in the southwestern part of the county.

Ground Water: Conclusions

Ground water currendy provides virtually all of the water
used in Tishomingo County. One or more aquifers are
present everywhere in the county to provide water of suita
ble quantity and quality for most purposes. The principal
aquifers are sand intervals within the Tuscaloosa and Eutaw
groups and fractured and weathered zones in the upper part
of the Paleozoic rocks. The Tuscaloosa and Paleozoic aquif
ers currently provide water to the large public water supply
systems. These two aquifers, though each is variable in its
hydraulic characteristics, are capable of yielding large sup
plies of water. The Eutaw Group, which crops out across
the county and is found in the shallow subsurface, serves
as an adequate aquifer for many domestic, low-yield wells.
In addition, sands in the Coffee Formation and Tertiary and
Quaternary terraces and alluvium are utilized and available
as minor sources of ground water.

The quality of ground water in Tishomingo County is
generally good but there are some problems. Excessive iron
and corrosiveness due to acidity are common problems in
water from all the aquifers, especially the Eutaw aquifer.
Hardness locally reaches moderately hard levels, especially
in water from the carbonate-rich Paleozoic rocks. Total dis

solved solids are everywhere well below the E.P.A. recom
mended maximum levels and are typically below 100 mg/1.
There are no current health hazards known due to contami

nation or excessive bacteria in the ground-water supplies that
cannot be treated. The ground-water quality problems in the
county are solved or alleviated with aeration, filtration, ad
dition of lime, and chlorination.

SURFACE-WATER RESOURCES

Introduction

Surface water includes all running water in streams and
rivers and all standing water in natural or man-made im
poundments (lakes and ponds). Because surface-water sup
plies are subject to greater variations in quantity and quality
than ground water, it is commonly used as a supplement to
ground-water supplies. But surface water also has useful
ness in recreation, transportation, and in the generation of
electrical power. Tishomingo County has abundant supplies
of fresh surface water.

Surface-Water Availability

Surface-water supplies in Tishomingo County include
Pickwick Lake, Bay Springs Lake, Tennessee-Tombigbee
Waterway, and numerous streams and ponds.

Surface drainage in the county constitutes parts of two
majordrainage basins(Figure 10);the northernthreequart
ers of the county lies within the Tennessee River drainage
basin and the southwestern part of the county is part of the
headwaters of the Tombigbee Riversystem. Majorstreams
draining intotheTennessee Riverin Tishomingo County are
Yellow Creek, nowconstituting the northernpart of the Di
vide Cut sectionof the Tenn-TomWaterway, Bear Creek,
CrippleDeer Creek, and IndianCreek. Mackeys Creek, now
the southern part of the Divide Cut section, and its tributar
iescomprise theTombigbee drainage area in the county. As
will be discussed in the following section, the Tennessee-
Tombigbee Waterway was constructed to traverse the natural
divide of the two major drainage basins.

Pickwick Lake, located in the northeastern part of
Tishomingo County, was created by damming the Tennes
see River in Hardin County, Tennessee. Bay SpringsLake,
a part of the Tennessee-Tombigbee Waterwaycreatedby im
pounding Mackeys Creek, is locatedin the southwestern part
of the county. These two reservoirs constitutehuge poten
tial sources of fresh water for the area. In addition, numer
ous ponds, created by damming small creeks and springs,
are scattered across the county.

Streams in Tishomingo County experience variations in
stream flow due primarily to variations in precipitation but
also to varying geology, topography, vegetation, and the in
fluences of man. Minimum stream flow commonly occurs
during dry weather. In addition, because the streams in
Tishomingo County comprise the headwaters of basins and
thus have small drainage areas, stream flows are especially
variable. Streamflowduringdry periods(lowflow) maycon
sistof considerable groundwaterdischarging into the stream,
whereasduring and immediatelyafter wet periods the runoff
collected in a stream or lake may recharge the aquifers.
However, because runoff in humid areas such as Tishomin
go County commonly far exceeds the infiltration rate, much
surface water bypasses the ground-water system. In
Tishomingo County, streams which flow across the highly
permeable Tuscaloosa Group commonly show higher dry
weatherflowsthan streamswhichflow across the less perme
able Eutaw Group or Coffee Formation. Although a more
permeable aquifer will generally discharge ground water
more readily than a less permeable unit, many other factors
may influence the ultimate stream discharge. Most streams
also flow across several formations or flow almost entirely
on Quaternary alluvial deposits and are thus not in direct con
tact with the large aquifer systems. Selected stream-flow data
for Tishomingo County are shown in Figure 11 and Table 8.

Demands for water during low-flow periods can be met
by impoundment of streams, creating large storage of water.
Important factors in the selection of a site for the creation
of an impounded reservoir includegeologyof the area, topog
raphy, and stream flow. It is important in selecting a stream
that maximum water demand does not exceed the total ac
cumulated yield of the impounded stream. The Mississippi
Bureau of Land and Water Resources administers the ap
propriation of water from streams by evaluating requests and
issuing permits.
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Figure 10 - Surface drainage of Tishomingo County and adjacent areas.
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Figure 11 - Index map of surface-water discharge and sampling locations.
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TABLE 8

STREAM FLOW AT SELECTED STREAMS

| Stream No. Name U.S.G.S.

Sta. No.

Drainage Area

(square miles)

Date Discharge |
(ft3/sec.) |

1 5 Little Cripple Deer Creek 3592563 7.17 10/19/79 1.28 |
1 6 Moore Branch 3592565 3.51 10/19/79 1.11 |

1 io Bear Creek 3592101 329.00 1971* 648.00 j
1 11 Black Branch 1.45 8/05/82 0.17 |
1 12 Sandy Hook Creek 1.25 8/05/82 0.38 |

1 13 Little Yellow Creek near Holts Spur 7.14 8/05/82 0.87 |

1 15 Tenn-Tom Waterway at Cross Roads 3592824 09/86* 11.19 |
1 16 Berea Creek 3592670 8.60 10/18/79 1.97 |

1 17 Little Yellow Creek East near Burnsville 3592718 24.70 1985* 28.80 |

1 18 Jourdan Creek 2430048 5.74 10/20/79 8.43 |

1 19 Pollard Mill Branch 2429980 2.01 1985* 4.72 |
| 20 Rock Creek 2430030 4.33 10/20/79 1.92 |
1 21 Cripple Deer Creek 3592550 11.10 10/19/79 1.04 |
j 22 Red Bud Creek 2430085 15.70 1985*

* Mean for

20.60 |

year or month |

Present Surface-Water Use

Surface water in Tishomingo County is primarily used
for watering livestock and for recreation and transportation
purposes. Streams also provide a means of disposing of
wastes by carrying away effluent from sewage lagoons.

The Tennessee River and the Tennessee-Tombigbee
Waterway are major transportation routes connecting mid-
America to the Gulf of Mexico. Tishomingo County lies
primarily in what is termed the Divide Section of the water
way. This is a 39-mile-long navigation channel and lake ex
tending from the Tennessee River (Pickwick Lake) at the
northern end of Tishomingo County to Bay Springs Lock
and Dam in the southwestern part of the county (Figure 11).
The Divide Cut was made by excavating a channel with a
bottom width of 280 feet and a minimum water depth of 12
feet through the natural watershed divide of the Tennessee
and Tombigbee basins (Simmons, 1985). The maximum cut
through the divide is 175 feet deep and 1,500 feet wide and
occurs near the town of Paden. The water surface elevation

of the Divide Cut channel section including Bay Springs Lake
is maintained at between 408 and 414 feet and is the same

as that of Pickwick Lake (Underwood and Imsand, 1985).
North of the divide the waterway generally follows the chan
nel alignment of Yellow Creek; south of the divide it fol
lows the Mackeys Creek alignment. Bay Springs Lock and
Dam, at the south end of Bay Springs Lake, features a drop
in surface-water elevation of the waterway of 84 feet. The
dam is 2,750 feet long, 120 feet high, and is made of soil
and rock.

In addition to providing a significant transportation route
for barge traffic, the surface-water bodies of the Tenn-Tom
Waterway provide abundant recreation sites. The scenic at
tractions created by the combination of lakes and the rugged
topography of Tishomingo County are well known.

Although no hydroelectric power plants are located in
Tishomingo County, the flow of the Tennessee River is con
trolled for the production of power in Tennessee and
Alabama.

Surface-Water Quality

As evidenced by the water quality data presented in Ta
ble 9, Tishomingo County surface-water supplies are gener
ally of good quality and there are few problems for current
usage. Total dissolved solids average below 100 mg/1 and
the water is generally soft. Iron contents, though commonly
lower than those of ground water, are locally high. Iron con
centrations in streams are often greatest during low flow peri
ods when there is generally a greater proportion of water
supplied from ground water. Surface water also commonly
shows undesirable color. Color in water is generally due to
complex organic compounds resulting from the decomposi
tion of natural organic matter and from colloidal iron and
manganese. Surface water may also appear colored due to
suspendedmatter ("apparent color" or turbidity) such as clay,
silt, algae, and organic particles. High stream flow general
ly results in turbid water conditions, but other important fac
tors include surface geology, soil type and thickness,
topography, and rainfall distribution and intensity. The color
of drinking water should not exceed 15 units on the platinum-
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cobalt scale. Water that does not exceed 75 units can be treat

ed by coagulation, sedimentation, and filtration to reach 15
units or less (E.P.A., 1976). Aside from aesthetic reasons,
the principal objection to colored or turbid water is the reduc
tion in light penetration, which restricts the zone of photosyn-
theticoxygenproduction by phytoplanktonas well as the zone
of vascular plant growth. It should be noted that Pickwick
Lake commonly has color values below 30 units as well as
iron contents below 0.3 mg/1 (Wasson and Tharpe, 1975).

Of significant concern with regard to surface-water
sources are the amounts and types of bacterial, viral, pro
tozoan, and fungal organisms present. Fecal coliform bac
teria are considered primary indicators of microbiological
water quality. The number of fecal coliforms present is typi
cally used as an indication of the degree of health risk in
volved with using water for drinking, bathing, swimming,
and shellfish harvesting. According to the U.S. E.P.A.
(1976) recommended standards the fecal coliform bacteria
count should not exceed the log mean of 200 per 100 ml based
upon a minimum of 5 samples taken over a 30-day period,
nor should more than 10 percent of the total samples during
any 30-day period exceed 400 per 100 ml. High pathogenic
bacteria levels are likely in streams and lakes immediately
downstream of sewage lagoon discharge. Although fecal coli
form bacteria counts reported for surface localities in
Tishomingo County are generally low (Table 9), extreme
care should be taken to avoid diseases resulting from the use
of contaminated surface water.

Flood Hazard

In contrast to water supply problems created by low-
flow conditions, the hazards of extreme high-flow (flood)
conditions must also be considered. The design and location
of roads, bridges, culverts, dams, levees, and buildings are
largely dependent on the magnitude and frequency of floods.
Flooding is any overflow of a stream's natural banks onto
land not normally inundated, and flood stage is the eleva
tion at which overflow occurs at a specific locality. In general
a peak flow occurs some period of time after flood stage is
reached, a critical period for taking steps to minimize poten
tial damage. The flood-to-peak time period is difficult to
predict, however, because of the erratic nature of rainfall
amounts, soil conditions, evapotranspiration, and other vari
ables. The effects of damage to buildings and transportation
facilities, the backwater in sewers and drainage facilities,

deposition of sediment in some areas and erosion in others,
and the rise of ground-water levels are obvious.

The streams in Tishomingo County that experience flood
conditions during or following periods of heavy rainfall in
clude Chambers Creek, Yellow Creek and its tributaries, In
dian Creek, Cripple Deer Creek and its tributaries, Bear
Creek, Cedar Creek, and Mackeys Creek and its tributar
ies. Although flooding can occur in any month, it is most
likely to occur in the winter and spring months. Maps show
ing the flood-prone areas can be obtained from the Federal
Emergency Management Agency. The U.S. Geological Sur
vey, Water Resources Division, maintains information con
cerning floods and stream gaging. As part of the Hydrologic
Monitoring Network, streams in Tishomingo County are
monitored by the U.S. Geological Survey and the U.S. Army
Corps of Engineers for stream stage, discharge, and water
quality. Data on selected streams currently monitored by the
U.S.G.S. are shown in Table 10.

Surface Water: Conclusions

Surface water in Tishomingo County is currently used
for transportation, recreation, watering livestock, and in the
removal of sewage effluent. The county is part of the Ten
nessee River and Tombigbee River drainage basins. Pick
wick Lake, Bay Springs Lake, and the Tennessee-Tombigbee
Waterway are the dominant surface-water bodies in the
county. Important streams include Bear Creek, Cripple Deer
Creek, Indian Creek, Yellow Creek, and Mackeys Creek.

Stream flow is highly variable with significant low-flow
periods occurring in the summer and fall and high-flow con
ditions generally occurring in the late winter and spring. Im
poundment of small streams, springs, and local drainage
areas is a common means of meeting demand for water, es
pecially during times of low stream flow. Although flood
ing along the creeks and streams is commonly an annual
event, damage has generally been limited because of the lack
of extensive building in the relatively small flood plains and
due to the implementation of flood control measures such
as drainage canals and channels.

There are few water-quality problems with regard to
present usage. Surface water in the county is generally soft
and mineralization (TDS) levels average below 100 mg/1.
High iron contents, color and turbidity, and unacceptable fe
cal coliform bacteria levels are localized problems that must
be considered, however.
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