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On The Cover
The Mississippi Office of Geology drilled the MMRI-Reeves, No. 1 well in support of the
MMRI’s surface mapping efforts. The cover picture is the drill rig set up in sand pits in sec.22, T.12S,
R.3E. A set of core samples as well as a set of geophysical logs were obtained during the drilling
operations. The well was begun in the lower Clayton section (Tertiary) and reached a total depth of 403
feet in the Demopolis Formation (Cretaceous).
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Abstract
Cropping out within the Troy, Mississippi, 7.5 minute topographic quadrangle are
sediments of the Cretaceous and Tertiary section, loess outliers, an elevated, fluvial bench
associated with the Chuquatonchee Creek and Quaternary flood plain deposits associated with all
the fluvial components. The Upper Cretaceous Ripley Formation is the oldest unit mapped and
comprises a majority of the map area. The MMRI, Reeves No.1 well sampled 241 feet of Ripley
section. Three informal units are recognized within the Ripley, the basal transitional clay, the
Troy beds, and the upper Ripley section (includes the Chiwapa Sandstone Member). The
transitional clay is a subdivision that “transitions” into the older Demopolis Formation (chalk).
Above the transitional clay are the Troy beds, a set of fossiliferous, interbedded limestone,
argillaceous chalk, and calcareous sand beds. The upper Ripley sand unit is predominately
medium- to fine-grained marine sands. Within this sandy matrix are isolated, sparry, limestone
lenses representing the poorly developed Chiwapa Sandstone Member.
Unconformably above the Ripley Formation are the Owl Creek/Prairie Bluff Formations,
of latest Cretaceous (59 feet thick). The Owl Creek and Prairie Bluff are facies equivalent units
that interfinger in the Pontotoc / Chickasaw County outcrop belt. The Owl Creek is a clastic unit
(silt, clay, subordinate sands) comprising the entire section in the northern outcrop belt and the
more carbonate-rich Prairie Bluff Formation comprises the section southward along the outcrop
belt. The two units were not mapped separately due to the thin (usually ten feet or less) basal
Prairie Bluff section. The Prairie Bluff consists of argillaceous chalk to marl that becomes
lenses within a matrix of fine-grained argillaceous sands in the up dip areas of the map area.
Outliers of this lithology extends well eastward into the older Ripley outcrop belt partially
overstepping the older Ripley Formation. The mapping also established that the Owl Creek
outcrop belt continues well into Chickasaw County, further south than indicated in the published
literature.
The Clayton Formation is the basal stratigraphic unit of the Tertiary section. The
Clayton consists of fine- to coarse-grained, marine sands. These sands are typically massive in
outcrop and very argillaceous. Because of the clastic nature of the Clayton lithology, this section
should be assigned to the Chalybeate Member of the Clayton.
Limited outliers of loess were identified in the western edge of the map area. These
outliers are considered to be of Pleistocene age, although no fossil material was recovered that
could establish an age for the outliers. A fluvial bench was mapped on the north valley wall of
Chuquatonchee Creek. This bench, referred to as the Shiloh Bench, is also considered to be of
Pleistocene age, but as with the loess, no fossils were identified. Quaternary flood plain deposits
were mapped and are associated with all the fluvial components in the map area.
Natural gas is produced within the quadrangle from Mississippian carbonates and sands..
Construction sand is an abundant resource with the clays of the transitional clay having potential
use that should be investigated further.
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Introduction
A map depicting the distribution of geological units at the surface of the earth is a rather
basic map with a variety of derivative uses. The study area for this investigation consists of the
Troy, Miss., 7.5 minute topographic quadrangle which includes a portion of southern Pontotoc
County and a portion of northern Chickasaw County (see Figure 1). The area encompassed by
the quadrangle map is rather sparsely populated with the Troy, Goodfood and Old Holka
communities being the centers of population. A significant portion of the Tombigbee National
Forest is also included within the map boundaries. Chickasaw County has never been
geologically mapped at a scale other than at a regional scale.
The primary purpose of this investigation is to re-evaluate the stratigraphy as reported for
Pontotoc County by Priddy and McCutcheon (1943) and to describe for the first time, the
detailed stratigraphy for a portion of Chickasaw County. Secondary goals are to use the
geological maps to evaluate the potential mineral resources for the area such as industrial
minerals, identify any potential trapping mechanisms that could pool accumulations of natural
gas or liquid hydrocarbons, and to provide a basic set of information to assist in the management
of the Tombigbee National Forest.
The study area is located almost entirely within the Pontotoc Ridge physiographic
division. The Flatwoods division lies to the west and the Black Prairie to the east. The
topographic relief within the map area is 260 feet with the highest elevations in the northwest
quarter of the map and the lowest in the southeast quarter. The rather steep topography of the
map area is associated with the Chuquatonchee Creek drainage basin and results from steep
stream gradients and a loose sand substrate.

Stratigraphy
The Mississippi Embayment is a regional-scale, southward plunging syncline with its
axial plane trending roughly along the present course of the Mississippi River. Throughout
North Mississippi, a nearly north-south trending strike and westward dip reflects the structural
influence of the Embayment in the Mesozoic and Cenozoic section. The Paleozoic “basement”,
on which the Cretaceous units lie, reflect the structural influence of the Appalachian and
Ouachita orogenies with the Mesozoic-aged structure of the Embayment superposed on the
preexisting structure. Structure in the Paleozoic section is of particular relevance because it is
typically the trapping mechanism for natural gas and crude oil accumulations. Pennsylvanian
clastics lie directly beneath the Cretaceous sediments throughout the study area and the natural
gas producing Mississippian sediments lie beneath the Pennsylvanian section.
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Figure 1 - The shaded area represents the Troy, Miss. quadrangle as it relates to the nearby geographic features
of the area.
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The late Cretaceous formations of the Tuscaloosa Group are the oldest Cretaceous
stratigraphic units yet identified in the study area. The Tuscaloosa Group is overlain by the
Eutaw Grpup, and the Selma Group (Dockery, 1996). The Cretaceous units cropping out in the
field area are componennts of the Selma Group. The only Tertiary unit cropping out in the study
area is the Clayton Formation, the basal stratigraphic unit of the Midway Group. Quaternary
deposits identified during mapping include the Pleistocene loess, a fluvial bench associated with
the Chuquatonchee Creek (of assumed Pleistocene age) and Recent flood plain deposits.
The stratigraphic units contained in the geological map (Figure 2) crop out in north-tosouth trending belts reflecting a strike of N90 E. These units dip to the west at a rate of
approximately 26 feet per mile. In preparing the geological map, this geometric orientation of
the units appears to be consistent except in two areas of local structure. The loess deposits are
the exception as they are typically "draped" over a pre-existing landscape and so do not reflect
theu underlying structural attitude of the older beds. The elevated bench assoicated with
Chuquatonchee Creek is, of course, tied to the slope of the creek's flood plain.
Selma Group
The Selma Group is comprised of the youngest Cretaceous formations and is composed
of the Coffee Sand, Sardis, Demopolis, Ripley, and the Prairie Bluff / Owl Creek Formations.
The Selma name was first used in1894 by E. A. Smith and others in a publication by the
Alabama Geological Survey. It was initially given formational status until Belt and others
(1945) raised it to Group ranking in Mississippi. Belt included the Mooreville Chalk, Coffee
Sand, Demopolis Chalk, Ripley Formation, Prairie Bluff and Owl Creek Formations in the
Selma Group so as to include the clastic facies equivalents to the classic chalk section of
Alabama.
Ripley Formation (Cretaceous)
The Ripley Formation is the oldest stratigraphic unit cropping out in the map area and its
outcrop belt occupies the majority of the area of the geological map (see Figure 2). The Ripley
name was originally suggested (informally) by Conrad (1858) after examining exposures near
Ripley, Mississippi, on Owl Creek. The Ripley was formally set up by Hilgard in 1860, with the
type section in Ripley, Mississippi. Hilgard’s original concept of the Ripley included the marine
sands we now recognize as the upper Ripley lithology, a set of fossiliferous sands and silts and a
thin limestone at the top of the section. His designated type section contained only the two
upper units. Later the limestone unit at the top of Hilgard’s Ripley Formation was determined to
be the basal unit of the Tertiary (Clayton Formation) and was removed from the Ripley (Harris,
1896). Later still, the fossiliferous sand and silt unit was removed from the Ripley after the
discovery of a significant unconformity that separated it from the underlying marine sands
(Stevenson and Monroe, 1937).
Priddy and McCutcheon reported on the Ripley Formation in Pontotoc County in 1943
and their description of the unit is most applicable to the study area. The lower contact with the
Demopolis was considered conformable and the upper contact with the Prairie Bluff / Owl Creek
was considered unconformable. All the component units of the Ripley were considered to be
conformable, with the exception of their middle / upper Ripley contact.
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Figure 2 - Geologic map of the Troy, Miss., 7.5 minute topographic quadrangle. A digitial version of this map is
available through the MMRI web site.
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They mapped the basal “transitional clay” as a separate unit and described it as a “...
greenish-gray, fairly plastic, and poorly laminated.” (p. 17) clay. Fossils were noted as being
common in the lower section of the unit but their abundance decreases upward in the section.
The thickness was noted from drill holes as varying from 21 to 40 feet.
The “lower Ripley zone” was described as "...interfingered lenses of micaceous chalky
sand and fairly fossiliferous silty chalk or chalky limestone.” (p.17). They note that some of the
best exposures of this “lower Ripley” are just east of Troy. They estimated the thickness of the
“lower Ripley” as 44 feet. The unit was described as very fossiliferous and a number of taxa are
listed from the unit.
The “middle Ripley zone” conformably overlies the lower zone and was stated to be
overlain by either the “upper Ripley limestone” or the Prairie Bluff Formation. They interpret
the absence of the “upper Ripley limestone” (Chiwapa Sandstone Member) as having been
eroded, resulting in the Prairie Bluff resting directly on the “middle Ripley zone”. The “middle
Ripley” was defined as consisting of “well bedded” micaceous sands that are 50 to 150 feet in
thickness. Also included in the “middle Ripley” are lenses of “... chalky silts or marls and
slightly glauconitic sands in the lower one-third; and sandy limestone lenses ...” (p. 20). At the
top of the ideal “middle Ripley section” was the Pontotoc bentonite. A fluvial component is also
noted in the middle Ripley of Pontotoc County which contains lignite beds.
Their “upper Ripley zone” was defined as consisting of a bedded, very fossiliferous,
limestone up to 18.4 feet thick. The unit’s lithology was noted at varying stratigraphic levels.
This difference in elevation was explained by invoking an erosional surface with relief on which
the limestone beds formed. This erosional surface also explained the absence of the Pontotoc
bentonite in most localities. In other areas of Pontotoc County, they stated that the “upper
Ripley” is absent due to the Ripley / Prairie Bluff unconformity. Fredirck F. Mellen, in 1958,
formally named these limestone beds as the Chiwapa Sandstone Member and designated the type
section along Chiwapa Creek (now Webster Creek) in Pontotoc County. The Chiwapa is also
equivalent to Sohl’s Keownville Limestone (Sohl, 1960), a name that was rejected because of the
priority of Mellen’s Chiwapa Sandstone Member designation.
Norman F. Sohl (1960 and 1964) discussed the Ripley Formation in context of its
paleontological content. Sohl points out that the boundaries within the Ripley must be somewhat
arbitrary due to the gradational nature of the internal components of the formation. He also
points out the rather complicated nature of the Ripley facies as the outcrop belt becomes more
carbonate-rich from Tennessee southward into Mississippi. South of Union County
(Mississippi), he describes the Ripley as “...represented by an almost undisturbed upward
gradation ...”(p. 155) from chalk to clays to silty sands. Sohl notes that the lower Ripley contact
with the Demopolis is gradational and has traditionally been placed at the highest occurrence of
Exogyra cancellata Stephenson. He also notes that the unconformity at the base of the Chiwapa
Member appears local, being present at some locations, but not at others where the change
appears to be more of a lithologic change rather than a break in sedimentation. He also
recognizes the Ripley - Prairie Bluff contact as an unconformity which has, in Pontotoc County,
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locally removed the Chiwapa Sandstone Member, but otherwise the formations are
paleontologically similar.
Recently, Puckett (2005) has suggested another model of the Cretaceous section in
Alabama and Mississippi that included the Ripley Formation. The Puckett model is based on the
analysis of microfossils in an effort to relate the microfauna to transgressive / regressive cycles.
This model places one of the major unconformities in the Cretaceous section within the Ripley
Formation at the top of his “Lower Ripley” sandy marls. It is unclear what his sandy marls of
the lower Ripley correlate to in the outcropping Ripley section. The only hint is the statement
that the Bluffport Chalk grades upward into the lower Ripley, suggesting that his lower Ripley is
correlative with the “transitional clay” unit discussed herein. If this assumption is correct,
Puckett divides the Ripley into two parts divided by the unconformity i.e. the “lower Ripley”
containing the “transitional clay”(and perhaps the section of calcareous beds) and the remainder
of the Ripley containing his non-marine sands. The marine beds of the Prairie Bluff mark the
top of the Ripley. The Ripley / Prairie Bluff contact is illustrated by Puckett as being
conformable (p. 118).
These stratigraphic models of the Ripley are summarized in Table 1, below. Of these
three models the one proposed by Priddy and McCutcheon (1943) most closely represents the
sequence of lithologies noted in this investigation. Sohl’s (1964) discussion of the Ripley
lithologies are generalized, so it has application in a regional sense, but on a local scale
differences are present. The Puckett (2005) model rather poorly represents the stratigraphy
within the map area. The following discussion of the sequence of lithologies identified during
field studies is described below. Since this new model is most closely like unto the Priddy and
McCutcheon model, most comparisons will be with their work, rather than with the other two.
Table 1 - Comparison of Stratigraphic M odels for the Ripley Formation in or near Chickasaw County,
M ississippi
This Study

Priddy and McCutcheon,
1943

Sohl, 1960

Puckett (2005)

Chiwapa Sandstone Member
(Chiwapa facies) mapped with
upper Ripley facies

upper Ripley

Chiwapa Member

nonmarine sands

upper Ripley facies

middle Ripley

upper Ripley Sands

nonmarine sands

Troy bed facies

lower Ripley

Ripley

lower Ripley (?)

transitional clay facies

transitional clay

transitional clay

lower Ripley

The stratigraphic model developed in the course of this investigation identified all the
components of the model Priddy and McCutcheon (1943) proposed for the Ripley of Pontotoc
County. The new stratigraphic model proposed herein simplifies the Pontotoc County model as
it relates to the Ripley, but adds another dimension to the younger Prairie Bluff / Owl Creek
section. The intraformational unconformity between the “middle” and “upper Ripley” is not
required in the new model.
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A total of 241 feet of section was assigned to the Ripley Formation in the MMRI,
Reeves, No.1 well (see Figure 3), near to the 300+ feet of section mentioned in Sohl (1960) as
typical in northern Mississippi. All of the facies of the Ripley are not exposed in its entirety
within the quadrangle, with the lower contact between the Ripley and Demopolis being east of
the study area. The mapping has identified three facies of the Ripley, all of which were
mappable at a relative fraction scale of 1:24,000 (the 7.5 minute topographic map scale). These
facies include the basal transitional clay facies, a facies consisting of calcareous beds referred to
informally as the “Troy beds” and the upper Ripley sand facies which includes the formally
named Chiwapa Sandstone Member. The Ripley Formation was sampled in its entirety in the
MMRI - Reeves, No. 1 stratigraphic test well (in sec. 22, T12S, R3E, also see Figure 2).
Stephenson and Monroe (1940) and Sohl (1960, 1964) all refer to the basal Ripley
stratigraphic unit as “transitional beds” i.e. they mark the transition from predominately chalk
sedimentation in the Demopolis to the clastic sedimentation in the Ripley. This unit crops out
along the eastern-most edge of the study area with the lower contact in the adjoining Troy SE,
Miss. Quadrangle. Priddy and McCutcheon (1943) also recognized this set of Ripley beds and
mapped them as a separate map unit in their Pontotoc County geological map.
The “transitional clays” are here recognized as a mappable facies at the base of the
Ripley. The stratigraphic concept of the unit remains the same as that of previous authors. The
transitional clay facies consists of fossiliferous, dark- to medium-grey to greenish-grey clay,
typically laminated to thinly bedded (Figure 4). As the lower contact was not exposed in the
map area, the thickness in the outcrop belt could only be estimated. The stratigraphic test well,
however, cored the entire thickness. The Ripley / Demopolis contact is considered conformable
by all authors.
The MMRI Reeves, No. 1 stratigraphic test well sampled 119 feet of laminated to bedded
clay and sand that was assigned to the transitional clay. This thickness is considerably more than
Priddy and McCutcheon (1943) assigned to the transitional clay near Troy (they assigned only
24.6 feet of section to the unit based on a shallow drill hole (well N178 on p. 68). The reasons
for the additional thickness are: 1) the well is down the dip from the Troy area and so a thicker
section might be expected, 2) the contact is conformable and gradational and therefore subject to
interpretation by the investigators, and apparently, Priddy and McCutcheon was basing their
stratigraphic assignments only on the N178 well samples. During field work an almost
continuous set of road cut exposures extended from Troy eastward across the western valley wall
of Tallabinnella Creek. From beneath the Troy beds eastward to the bed of Tallabinnella Creek
was a series of thinly bedded to bedded clay, silt, and sands. This lithology extended to the
thalweg of Tallabinnella Creek and there was no significant change in lithology or fossil content
(Exogyra costata and Pycnodonta mutablis were collected from the bed of Tallabinnela Creek).
The N178 well log indicates that the lowest limy bed is the basal 10 foot bed of their transitional
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Figure 3 – Interpreted stratigraphic column from the MMRI - Reeves No. 1 stratigraphic test well core
descriptions and geophysical logs .
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clay with only 14.6 feet of section between the limy bed and the Troy beds above. It is our
interpretation that the beds in N178 that were assigned by Priddy and McCutcheon to the

Figure 4 - A typical exposure of the transitional clay beds in a road cut exposure (location GFC-052) along
Mississippi Highway 32 (sec.32, T12S, R4E).

transitional clay are rather the lower part of the calcareous Troy beds. This reassignment, would
then make their “upper phase, Selma formation” (Demopolis) the top of the transitional beds and
result in a thicker section of the transitional clay facies. It should also be noted that the contacts
of lithostratigraphic units are determined by the lithology, not fossil content (North American
Commission on Stratigraphic Nomenclature, 2005). So, basing the lower contact on the highest
occurrence of Exogyra cancellata, as did Sohl (1960, 1964), is contrary to provisions of the
present stratigraphic code. The unit is typically fossiliferous containing unusually large
specimen of Exogyra costata Say and Pycnodonta mutabilis (Morton). Other fossils noted from
the unit include Paranomia scabra, (Morton), Pycnodonta vesicularis (Lamarck), Anomia
argentaria Morton and unidentified crab fossils.
Overlying the transitional clay is a series of calcareous beds consisting of limestones,
argillaceous chalks and marls, and calcareous sands. This set of calcite-rich sediments is
informally referred to here as the Troy beds (Figure 5). This unit was estimated to be 50 feet
thick in the outcrop belt and 51 feet of the Troy facies was sampled in the MMRI, Reeves No. 1
well. The lower contact of the unit was typically selected at the first limestone bed above the
transitional clay section (usually a nodular limestone). In the absence of the limestone, the base
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of the first calcareous bed was used as the contact. This contact is considered conformable, as
there is no evidence of erosion. The upper contact was selected at the top of a thin, bedded

Figure 5 - Fossils and nodular limestone in a road cut exposure of the calcite-rich Troy beds within the western
valley wall of Tallabinnela Creek, east of Troy (sec. 22, T11S, R4E).

limestone that marks the last of the calcareous beds and is overlain by a thick Ripley sand
section. This contact is also considered conformable, lacking any evidence of a break in
sedimentation. The beds marking the top and bottom were consistent markers and the 50 foot
thickness of the unit varied but little throughout the map area making it easy to project through
the topographic relief of the quadrangle. Sohl (1960) also recognized this calcareous facies and
suggests that this facies appears to be at the equivalent stratigraphic level of the Coon Creek
further north. Sohl also stated that this facies disappears “a few miles south of Troy” (p. 20).
This mapping has identified the Troy beds throughout the quadrangle and beyond, both north
and south, so Sohl’s geographic limitation to the outcrop belt is in error.
Lithologies within the unit consist of interbedded, calcareous sands, argillaceous chalks
and sandy limestones. The unit is typically fossiliferous with a variety of molluscs (Exogyra
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costata Say, Pycnodonta mutabilis (Morton), Eutrephoceras dekayi (Morton) and others) and
some areas, such as exposure near Troy, contain abundant irregular echinoids. Sparse crinoid
columnals were identified in road cut exposures at location GFC-022 in the SE 1/4 of sec. 29,
T12S, R4E. This same exposure contained a thin zone of phosphatic nodules containing
attached oyster spats. These spats suggest a poorly developed hard-ground. The Troy beds also
crop out on the south side of Davis Lake, which is a recreational center within the Tombigbee
National Forest. This unit would be the equivalent of the “lower Ripley zone” of Priddy and
McCutcheon (1943).
The upper Ripley consists of cross-bedded to poorly bedded sands with a discontinuous,
fossiliferous, sandy, sparry limestone facies developed at varying stratigraphic levels. The sands
are typically fine- to medium-grained, finely micaceous, and only sparsely fossiliferous (bivalve
molds and casts). The lower contact is with the calcareous facies of the Troy beds and the upper
contact was selected either 1) at the top of the sand section below the calcareous beds of the
Prairie Bluff / Owl Creek section, or 2) where the Chiwapa Sandstone Member is pesent at the
top of the section, the contact was selected at the top of the limestone and below the Prairie Bluff
/ Owl Creek section. The upper-most Ripley - Prairie Bluff / Owl Creek contact is considered to
be unconformable.
In northern Mississippi, the McNairy Sand lies directly above the Coon Creek and
consists of a regional-scale delta complex building into the Cretaceous seas. The southern limit
of the McNairy is commonly thought to be in Union County, Mississippi. The upper Ripley
facies described here is in the same stratigraphic position as the McNairy Sand it is logical then,
to suggest that the upper Ripley facies represents the more offshore, marine equivalent of the
McNairy. The large influx of sands into the marine system from the McNairy delta complex to
the north is reflected in the thick marine sand section of the upper Ripley facies described here.
This suggestion is supported by Priddy and McCutcheon’s (1943) description of another fluvial,
McNairy-type delta component in Pontotoc County that contains at least one lignite bed. This
fluvial sequence is included in the upper Ripley facies and is a component separated from the
main McNairy complex a few miles to the north.
The series of limestone lenses in the upper Ripley section of the map area represents the
Chiwapa Sandstone Member of the Ripley Formation (see Mellen, 1958). Mellen’s concept of
the Chiwapa Sandstone is that of a bed of limestone / calcareous sandstone at the top of the
Ripley section. The Chiwapa’s stratigraphic position can vary from Mellen’s description at the
top of the Ripley section and varies in its continuity. The distinctive Chiwapa lithology is
present in the map area only as isolated lenses that are typically no more than two feet in
thickness (Figure 6). Priddy and McCutcheon (1943) report that it can be as much as 18 feet
thick northward in Pontotoc County and demonstrated the lithology is found at varying
stratigraphic levels. Further north in Tippah County, the Chiwapa has been identified
approximately 40 feet below the Ripley / Owl Creek contact (Swann, 2003), a situation similar
to that illustrated by Priddy and McCutcheon (1943). In the Troy Quadrangle, just as in
Pontotoc County, the Chiwapa lithology is present at various stratigraphic locations. This fact
suggests that paleoenvironmental conditions were favorable at several time intervals in the upper
Ripley which resulted in the limestone lithology at various stratigraphic and geographic
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locations. Only in the closing stages of the Ripley, were conditions ideal for limestone
deposition and apparently only in certain geographic areas (Pontotoc, Union, southern Tippah
Counties). These conditions resulted in the thicker Chiwapa section. Beyond the ideal areas for
limestone deposition, the Chiwapa facies can be at various stratigraphic levels as local
conditions favored carbonate sedimentation. The Chiwapa is abundantly fossiliferous,

Figure 6 - The Chiwapa Sandstone Member of the Ripley Formation is most noted for the distinctive
beds of sandy, fossiliferous limestone. In the map area these limestones are present only as
discontinous lenses (GFC - 001, sec. 33, T12S, R3E).

containing numerous mollusc taxa ( E. costata, Eutrephoceras dekayi (Morton) and others),
crinoids and both regular and irregular echinoids. Crinoid columnals was noted at location GFC013 (near the center of sec. 19, T12S, R4E). This lithology changes to the south of the Pontotoc
type section into the sand lithology typical of the upper Ripley.
The Ripley / Prairie Bluff contact was selected below the basal calcareous bed (usually a
marl or argillaceous chalk) of the Prairie Bluff / Owl Creek section. In exposures immediately
south of the study area, the contact is well exposed with the typical cross-bedded sands of the
“Upper Ripley” below the limestone and chalk (or its equivalent residuum) of the Prairie Bluff /
Owl Creek. The contact here is sharp and marked by burrowing. The Ripley / Prairie Bluff
contact can be identified in outcrop from the southwestern corner of the study area eastward with
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outliers present almost to the Troy community in the northwest corner of the study area. This
distribution results in the Prairie Bluff / Owl Creek overstepping portions of the Ripley
Formation. This stratigraphic overstep has been noted in the literature in other areas of the
outcrop belt (Stevenson and Monroe, 1940, for example). The overstep is important to note as 1)
it is indicative of the significance of the unconformity between these two units and 2) it
apparently lead Priddy and McCutcheon (1943) to erroneously assign some of these
overstepping outliers to the underlying Ripley. Stephenson and Monroe (1937) point out that at
the type section at Prairie Bluff (Wilcox County, Alabama), the beds underlying the Prairie Bluff
form an angular unconformity, again demonstrating the erosional nature of the contact. These
units are summarized in Table 2, below:
Table 2 - Stratigraphic Components of the Ripley Formation in the Troy Q uadrangle
Component
stratigraphic unit

Lithology

Upper Ripley *1

Sand: medium- to coarse-grained
micaceous, poorly bedded to
massive, sparsely fossiliferous.
Includes lenses of sandy fossiliferous
limestone lenses (Chiwapa
Sandstone Member).

Troy beds *2

Transitional clay *3

Thickness in MMRI,
Reeves No. 1 (in
feet)

Interbedded limestone, calcareous
sand, marl, chalk: limestones are
light gray, often nodular,
argillaceous, fossiliferous. Sand are
medium- to light-gray, fossiliferous,
bioturbated. Chalks and marls are
light-gray, fossiliferous, poorly
indurated, massive to poorly bedded..
Clay: medium- to dark gray,
fossiliferous, laminated to bedded,
subordinate sand beds and
laminations, micaceous.

Estimated thickness in
outcrop (in feet)

80 - 90
71

50 - 60
51

119

unit not entirely
exposed in map area outcrop extends
eastward beyond map
area

Notes:
*1 - Informal name; thickness variable due to upper unconformity at Ripley / Owl Creek contact.
*2 - Informal name; conformable with units above and below.
*3 - Informal name used by Stephenson and Monroe (1940), conformable with units above and below.

Prairie Bluff Chalk / Owl Creek Formations (Cretaceous)
The Prairie Bluff Chalk and Owl Creek Formations are of different lithologies, but are
stratigraphically equivalent units - i.e. facies equivalents. This set of formations are bounded
both above and below by unconformities (Stephenson and Monroe, 1937; Sohl, 1960). The
upper contact is the well known Cretaceous - Tertiary boundary. The Owl Creek Formation is a
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clastic unit consisting of fossiliferous, fine-grained sands, silts and clays. The Prairie Bluff is a
phosphatic chalk in its type section and is generally considered to be predominately calcium
carbonate, although thin limestones and significant amounts of clastic-rich section have been
assigned the Prairie Bluff name.
The two formations intertounge across a significant amount of the Mississippi outcrop
belt. Priddy and McCutcheon (1943) state that their “Owl Creek facies” does not extend south
of the Pontotoc - Chickasaw county line. This investigation, however, has identified significant
amounts of clastic section that is assignable to the Owl Creek Formation southward, well into
Chickasaw County and beyond the map area. To the north, Conant and McCutcheon (1942) map
Prairie Bluff across Union County to the Union - Tippah County line. Their lithologic
description of the unit is very brief, so their concept of the composition of the Prairie Bluff is
unclear. Stephenson and Monroe (1937) consider the Prairie Bluff as extending as far south as
Tippah County at the base of the Owl Creek / Prairie Bluff section. Later Stephenson and
Monroe (1940) state that the Prairie Bluff extends into Union County, but it becomes so thin
north of New Albany that it was mapped with the Owl Creek Formation. They also state the
Owl Creek doesn’t extend southward of Pontotoc.
In the map area, both formations were present but mapped as a single unit. The reason
for grouping the formations as a single map unit is because in most exposures, the carbonate rich sediments of the Prairie Bluff are only marginally mappable on a 1:24,000 relative fraction
scale. Any significant thinning of the unit in the outcrop belt would result in the belt collapsing
into a single line on the map. This situation seemed to serve little purpose - so the two units
were mapped together. In outcrop the majority of the section could be assigned to the Owl
Creek Formation as it is predominately clastic - fine-grained sands, silts and clay. The Owl
Creek is often sparsely fossiliferous, and bedded. Clearly, the suggestion of both Stephenson
and Monroe (1940) and Priddy and McCutcheon (1943) that the Owl Creek does not extend
south of Pontotoc County cannot be supported. The lower part of the section becomes markedly
more calcareous (with marl, chalk and limestone beds) and more fossiliferous. Although not
strictly speaking a chalk, it is the authors’ opinion that this lower section is sufficiently calciterich (excluding fossil content as a source of calcite) to be assigned to the Prairie Bluff Chalk
(sensu lato). The Prairie Bluff is typically thin and is developed at the base of the Owl Creek /
Prairie Bluff section. It is typically fossiliferous, and seldom is a pure chalk (Figure 7).
Phosphate is a component that is present in the Prairie Bluff facies as well as in the Owl Creek.
The Prairie Bluff consists of light-gray, fossiliferous, sandy chalk to calcareous, fossiliferous,
clay.
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Figure 7 - This photograph is of the marls and chalks at the base of the Owl
Creek section that, were they thicker, could be mapped as Prairie Bluff
Formation. Hemiaster wetherbyi is a common fossil at many locations ( GFC003, NW 1/4, sec. 36, T11S, R3E) .

The high calcium carbonate content is often denoted in outcrop by the predominance of
plants that can tolerate the calcite-rich soils, such as eastern red cedar. These calcium-rich soils
forms isolated “prairies” similar the more extensive prairies formed on the outcrop belt of the
Demopolis chalk to the east.
The Prairie Bluff lithology in the up dip section is not continuous, but rather, consists of
a series of carbonate-rich lenses within a matrix of fine-grained sand. This sand / clay facies of
the Prairie Bluff extends as outliers to within a mile of the eastern edge of the quadrangle. As
noted earlier, this stratigraphic overstep has been noted in other areas of the outcrop belt. The
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overstep was not recognized by Priddy and McCutcheon (1943) and lead to the assignment of
these outliers to the older Ripley Formation. Without having access to topographic maps this is
an oversight easy to make.
In the western-most edge of the outcrop belt, the Prairie Bluff becomes increasingly
calcareous containing both limestone beds and beds of argillaceous, sandy chalk. The clastic
component is less in this area of the map and, as might be expected, tends to increase up the
regional dip. In the MMRI, Reeves, No. 1, a total of 59 feet of the section was assigned to the
Owl Creek / Prairie Bluff Formations. Only eight feet of section were assigned to the Prairie
Bluff. The base of this section contained abundant phosphate, which resulted in a marked
“spike” in the gamma ray log.
Clayton Formation (Tertiary)
The Clayton Formation is the basal stratigraphic unit of the Tertiary section in the map
area. The Clayton outcrop belt is contained in the western half of the map and confined mostly
to elongate ridge-top exposures. Being the top of the section in the map area, all outcrops
examined were highly weathered. The exposed Clayton lithology typically consisted of massive,
red, sandy, clay. The sand component is typically fine- to medium-grained. The Clayton often
contains varying amounts of glauconite in unweathered exposures and is probably the source of
the red coloration in Clayton-derived soils (such as in the Redland Community and Redland
Creek in the northwestern corner of the map), Iron oxide spheres and pellets (sometimes referred
to as “buckshot ore”) appear associated with the highly weathered Clayton exposures. The
Clayton may contain carbonates in the basal half of its section, but none were identified during
field studies. The Owl Creek / Prairie Bluff contact is the Tertiary / Cretaceous boundary, is
unconformable, and as in much of North Mississippi, is subtle and difficult to identify in
weathered outcrops. Some exposures in the Redland Community area contain this boundary, but
the similarity of lithologies above and below the contact suggest significant sand sedimentation
in the Clayton as well as the Owl Creek. In this area, thin clay beds in a fine- to medium-grained
sand matrix were the only characteristic that allowed the division of the section. The more clayrich section was retained in the Owl Creek and the massive sand section assigned to the Clayton.
No identifiable fossils were recovered from the entire Clayton outcrop belt, but Ostrea
pulaskensis was identified by Stephenson and Monroe in their 1940 report.
The MMRI-Reeves, No. 1 stratigraphic test well (sec.22, T12S, R3E see Figure 3) was
drilled in the lower Clayton section and so, only the lower 13 feet of Clayton was sampled. The
Clayton here is somewhat atypical in that it consists of poorly bedded, medium- to coarsegrained sand in a matrix of clay. Coarse grains of mica were also noted in outcrop. Although no
sedimentary structures were noted indicative of channel deposits, the coarser grain sizes and
poor bedding suggest a higher energy environment, perhaps a channel of local extent. The
typical pellets and spheres or iron oxide are present in the surface exposures.
The Clayton was subdivided by McNeil (1946) when he set up the Chalybeate Member
representing the clastic and limestone facies of the Clayton as opposed to the more marine, down
dip carbonate-rich facies. The dominant lithology of the Chalybeate Member is glauconite-rich
sands with a thin, discontinuous, basal limestone. The Clayton in the map area could be
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assigned to the Chalybeate Member as it closely resembles the type section with the exception of
the basal limestone unit.

Loess (Quaternary)
Loess is wind-blown, silt-sized deposits that date from the last glacial advance.
Currently, the loess is believed to be derived from the Mississippi River flood plain during a
period of dry climate and was subsequently blown eastward by a prevailing west wind. The loess
is typically thicker near the Mississippi River flood plain and thins eastward. On the eastern
edge of the loess outcrop, the loess is typically present as outliers “draped” over the older
landscape. Recent and past erosion has removed much of the thinner loess deposits and
reworked it into flood plains or moved it down slope into areas of lower stream gradients and
local basins.
Loess was identified in only three sections in the west - central portion of the map area.
The largest outliers were located in sections 3 and 4 of T.12S, R3E (see Figure 2). These
outliers consist of massive, light to dark brown, silts. The outliers border on the northern valley
wall of Chuquatonchee Creek and could represent reworked loess associated with an older and
higher flow regime. Outliers of highly weathered loess were identified at high elevations on a
ridge in section 3, above, and section 34 of T11S, R3E. These silt deposits in section 34 were
deeply weathered to a red color and could only be separated from the older Cretaceous and
Tertiary units with difficulty. These two outliers are most likely primary loess preserved on the
ridge-top. Where well developed, the loess can be subdivided. Since the loess in the map area is
so limited in thickness and extent, it was mapped as one unit.

Elevated Bench Associated With Chuquatonchee Creek (Quaternary)
Chuquatonchee Creek is the major fluvial component in the map area and occupies a
significant flood plain. Attached to the valley wall on the north side of the creek is a geomorphic
bench (here referred to as the Shiloh Bench, named for Shiloh Church) that represents an older,
abandoned flood plain of the Chuquatonchee (Figure 2). This abandoned flood plain contains
considerable amounts of sand. The presence of the abandoned flood plain accounts for the
abundant sand in the outcrops on the north valley wall that would ordinarily be the carbonates of
the Troy beds and clays of the transitional clay. The well-developed wet lands near Shiloh
Church (sec. 12, T12S, R3E) are also situated on the bench and may represent a somewhat
reworked (plugged) remnant of the older Chuquatonchee thalweg (Figure 8). The bench is best
developed from the vicinity of Shiloh Church eastward to Owl Creek. South of Sharby Creek
the bench is not well defined and northward, on the western edge of the map, it grades into the
modern Chuquatonchee flood plain. The Owl Creek Indian Mounds are also situated on the
Shiloh Bench.
Dating the bench is problematic as no fossils derived from the bench have been identified
to date. The modern flood plains are thought to have been entrenched during the last glacial
maximum or approximately 12,000 to 14,000 years ago. The last glacial maximum marks the
beginning of the on-going cycle of climate warming that has resulted in a steady sea level rise.
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This raising of base level has resulted in streams building up their flood plains and backfilling
their valleys to modern elevations. Since the modern flood plain cross cuts the Shiloh Bench, it

Figure 8 - The Shiloh Bench contains wetlands (above) that are particularly well developed north of
Shiloh Church, the local landmark for which this geomorphic feature is named (sec.12, T12S, R3E).

must be in excess of 14,000 years old. Its relation to the loess is not clear. But since the bench
contains an abundance of sand and only subordinate amounts of clay and silt, it may well predate
the loess as well. We might speculate that the Shiloh Bench represents the last glacial minimum
when sea levels were higher. The bench on the north side of the valley wall also points out that
Chuquatonchee Creek is migrating from north to south. This southward migration explains the
steeper topography on the south valley wall and the gentler slopes on the north valley wall.

Modern Flood Plains (Quaternary)
The major fluvial component in the map area is the eastward flowing Chuquatonchee
Creek. Except for a few streams on the western edge of the map area, all streams flow into a
tributary of the Chuquatonchee Creek. The modern flood plains are often poorly exposed and
exposures for examination are limited to those adjacent to a channel where slumping has
occurred. These exposures seldom adequately describe the variability of lithologies across the
flood plain.
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The modern flood plains are composed of a variety of lithologies with silts and clays
being predominate. Cross bedded sands are typically present in channel deposits. The
abundance of silt in the flood plains suggests that there were significant amounts of loess in
outcrop that has been moved from the uplands into the fluvial system. Almost all of the fluvial
components are deeply entrenched as a result of modern channelization. It is an interesting
observation that the entrenchment in present-day streams have eroded through the entire
Pleistocene flood plain and into the Cretaceous or Tertiary sediments below. This present day
entrenchment is greater than occurred during the last glacial maximum when sea levels were
considerably below present-day sea level. Figure 9 is a photograph of the fluvial channel sands
at the base of the modern flood plain of Goodfood Creek. The channel sands lie above a thin
back swamp deposit that is developed on the transitional clays of the Ripley. The backswamp
deposits are considered Pleistocene in age as the reports of vertebrate fossils from the area are
from a matrix similar to the one described here. The existing Goodfood Creek channel is here
entrenched into the Ripley Formation.
Mineral Resources
Sediments in the subsurface Mississippian section, beneath the Cretaceous and
Pennsylvanian section, contain hydrocarbon accumulations of economic importance. Within the
map area are the Goodfood Creek, Coleville and West Coleville Fields. These fields are
producing natural gas from the Lewis, Evans, Rea, Abenathy or Carter (Champlin, 2000, 2002).
These sands are components of the Mississippian Pennington / Parkwood interval or the Pride
Mountain Formation. The map area also contains portions of the Van Vleet, Thelma, Bacon, and
Troy Fields, which produce natural gas and, to a lesser extent, liquid hydrocarbons from the
same intervals. All of these fields have fault-related traps serving to pool the hydrocarbons.
During field mapping operations, only one fault was identified by offset across the flood plain of
Owl Creek in section 20 of T.11S., R..4 E. The precise north-south extent of the fault could not
be determined due to lack of outcrop and seismic data, so the extend of the fault on Figure 2 is
interpreted. The up thrown block is on the western side of the fault. This fault is within the
northern-most extent of the Troy Field as defined by Champlin, 2000. Exploration for additional
reserves continues in the map area and new gas pipelines were added while field work was ongoing. Discovery of additional reserves are likely.
Sands suitable for construction and road building are present in the study area with most
of the existing sand pits in the upper Ripley section. There is also an active sand pit in the basal
Clayton Formation. This sand is used by Chickasaw County for road repair. The thick Ripley
sand section makes construction / road sand the most abundant industrial mineral. No sand was
identified that would qualify as glass sand or specialty sands. No gravel deposits were identified
during field work.
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Figure 9 - Quaternary flood plain deposits on a tributary to
Owl Creek (GFC-176, sec.7, T12S, R4E). These channel
sands overly fine-grained back swamp deposits of probable
Pleistocene age.

Although there are clays and silts in the Owl Creek Formation and the transitional beds
of the Ripley Formation, there is little if any information on their potential uses. No kaolin or
bentonite was identified during the investigation. Further investigation of these clays would be
useful to evaluate their utilization potential. Figure 10 summarizes the mineral resources of the
quadrangle and areas worthy of additional study.
Groundwater resources are also an important aspect of the study area geology. The
Ripley Formation forms the shallowest source of groundwater in the map area. In the Ripley
outcrop belt, water wells may be as shallow as 30 feet (Boswell, 1963), but as typical of such
shallow wells, water quality is often problematic (often excessive iron oxides). Water quality
concerns has lead to some wells being drilled into the deeper Eutaw Formation at depths of as
much as 1000 feet. Shallow wells also are influenced by precipitation, and drainage into the
local surface water systems (Wasson, 1979). The result can be significant fluctuations of the
water table during dry periods. Hill and Robinson, 1994, point out that the lack of large-scale
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Figure 10 - The mineral resources of the quadrangle are summarized above. The clay resources are unproven and
should be investigated further. Hydrocarbon production is largely natural gas.
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pumping in the Ripley aquifer results in only small amounts of water level decline in the aquifer
and in some wells the water levels have increased.
The upper Ripley sand is the only part of the formation that should be considered a viable
aquifer. The Troy beds and the transitional clays are too fine-grained to produce significant
amounts of groundwater. The thick chalk sequence below the Ripley (Demopolis Chalk)
effectively separates the Ripley from all the deeper aquifers such as the Eutaw. Potentially small
amounts of water could be derived from local sands in the younger Prairie Bluff / Owl Creek
section and from the Clayton. These wells are likely to produce only small amounts of
groundwater and likely contain significant amounts of iron oxides.

Conclusions
The Troy, Miss., 7.5 minute topographic quadrangle contains portions of the outcrop
belts of the Cretaceous Ripley Formation, the Owl Creek / Prairie Bluff Formations, the Tertiary
Clayton Formation, outliers of Pleistocene loess, an elevated, fluvial bench associated with
Chuquatonchee Creek, and modern flood plains associated with the existing fluvial systems.
The Ripley Formation outcrop belt makes up the majority of area enclosed by the quadrangle.
The Ripley has been subdivided into the lower, informal, transitional clay, a set of calcite-rich
beds informally referred to as the Troy beds and a thick set of poorly bedded to massive, marine
sands referred to as the upper Ripley Sands. The Chiwapa Sandstone Member, a formal unit
described in central Pontotoc County, is present only as isolated, sandy, limestone lenses, and
was not mapped as a separate unit. No major unconformities were recognized internal to the
Ripley Formation.
The transitional clay is a fine-grained clastic unit that is present in outcrop from the
Tennessee - Mississippi state line southward throughout the study. The transitional clay is
grouped within the Ripley so as to “package” all of the clastic units together in the Ripley and
retain the calcareous units, such as the Bluffport, in the underlying Demopolis Chalk. In this
investigation all clays beneath the Troy beds were assigned to the transitional beds until the unit
becomes significantly calcareous and somewhat indurated. In the stratigraphic test well, this
boundary was identified by what appears to be a minor break in sedimentation. Using these
criteria, the transitional clay is significantly thicker than described in the literature.
The fossiliferous, Troy beds are in the same stratigraphic location as the Coon Creek
Tongue, which crops out along strike further north. The Coon Creek Tongue typically consists
of highly fossiliferous, fine-grained sands, resting on the transitional clay. The Troy beds have
been tentatively correlated with the Coon Creek as a calcareous, faces equivalent.
The upper Ripley sand has also been tentatively correlated with the McNairy Sand, a
formal unit that, like the Coon Creek, crops out to the north along strike and occupies the same
stratigraphic position. The fine- to coarse-grained, cross bedded sand facies of the McNairy
represents a set of deltas that were built into the Cretaceous seas. The upper Ripley sand
represents a seaward, more marine facies equivalent to the near shore McNairy Sand. The
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poorly bedded to massive sand facies suggest rapid sedimentation rates, as might be expected
with large amounts of sand being introduced into the marine system further north.
The Ripley is separated from the younger Prairie Bluff / Owl Creek Formations by one of
the more significant unconformities in the Upper Cretaceous section. The significance of the
unconformity is demonstrated by the stratigraphic overstep of the younger Prairie Bluff / Owl
Creek onto the outcrop belt of the older Ripley Formation. Outliers of a Prairie Bluff lithology
were mapped into the eastern edge of the study area.
The Prairie Bluff / Owl Creek section was mapped as a single map unit because the
Prairie Bluff section was typically too thin to map separately. The Prairie Bluff lithology
consists of calcareous sands, limestones, argillaceous chalks and marls. Although the Prairie
Bluff consists of a phosphatic chalk in its type section, and these sediments are not strictlyspeaking a chalk, they were sufficiently distinctive to be recognized as Prairie Bluff equivalent.
So, a broad interpretation of the required lithology has been adopted herein. The Prairie Bluff is
typically abundantly fossiliferous and phosphatic. The abundance of calcareous algae is
characteristic of the Prairie Bluff, particularly in the sandy outliers that represent the more up dip
paleoenvironments.
The Owl Creek Formation typically consists of fine-grained clastics and subordinate
sands. In some areas of the quadrangle, the northwest quarter, for example, the Owl Creek
contains a section consisting almost entirely of sand. In these areas Cretaceous - Tertiary
boundary at the top to the Owl Creek can be identified only with difficulty. The Owl Creek
clastics are not abundantly fossiliferous in the map area. The published literature suggests that
the Owl Creek does not extend southward beyond Pontotoc County. This mapping has identified
the Owl Creek lithology not only southward into Chickasaw County, but it continues south of the
map area as well. The majority of the approximately 50 feet of section can be assigned to the
Owl Creek Formation. The top contact of the Owl Creek is unconformable and marks the
Cretaceous - Tertiary boundary.
The Tertiary Clayton Formation is the only unit mapped from the Tertiary section. The
Clayton lithology is typically a glauconitic, sparsely fossiliferous, sand. No limestone was
identified that could be assigned to the Clayton, nor were there any fossils from the Clayton
found. The small oyster, Ostrea pulaskensis, has been reported in the literature from Chickasaw
County. In weathered outcrop, the Clayton is typically iron oxide-enriched, massive,
argillaceous sand. The origins of the iron oxides are most likely from the oxidation of the
glauconite.
Three units have been identified that are considered to be of Pleistocene age, although no
fossils were identified to verify the age assignment. Outliers of loess were identified in the
western edge of the map area that are considered to be the eastward equivalent of the better
developed loess sheets that extend eastward from edge of the Mississippi River flood plain. The
loess lithology is typically a light brown, massive, clay-rich silt. The other mapped unit is an
elevated, fluvial bench associated with Chuquatonchee Creek. This bench is an identifiable
geomorphic feature and the predominately sand lithology differs from the finer-grained
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lithologies beneath it. The bench merges into the existing flood plain westward and becomes
dissected and difficult to identify where it exits the southeastern edge of the map. It is named the
Shiloh Bench for Shiloh Church, which is located on the tread of the bench near the center of the
mapped area (sec.12, T12S, R3E).
Many of the existing fluvial components have associated flood plains. These were
mapped where they were evident on the topographic map. Smaller streams with flood plains too
small to be identified on the topographic map also exist and were noted during the field work.
Modern-day channelization has resulted in radical downward erosion of many of the streams’
channels. In many cases the erosion has completely eroded through the flood plain deposits and
the stream channel is presently entrenched in the Cretaceous sediments below.
Perhaps the most important mineral resource in the study area is hydrocarbons. The
several fields in the map area produce natural gas and liquid hydrocarbons. As typical of the
Black Warrior Basin, of which this area is part, the majority of the production is gas. The
production is exclusively from the Mississippian section and faulting is the most common
trapping mechanism. The faults in the Paleozoic section were not readily recognized in the
surface, suggesting no on-going movement. The exception was a small northward trending fault
west of Troy which seems to correspond to faulting mapped in the Mississippian section by
industry.
Sand suitable for road base or as fill material is common in the outcrop belt of the upper
Ripley. No glass sand or bentonites were identified. The limestone exposures identified in the
map area were too thin and of too limited geographic extent to be of commercial interest. The
larger blocks of fossiliferous limestone could be of ornamental use (such as in gardens and
lawns) on a limited scale. The transitional clay is a thick unit that could potentially have
economic uses, but there is virtually no information regarding its potential use or published tests
that may suggest a potential use. This is clearly an opportunity for further research.

Acknowledgments
The authors would like to acknowledge the assistance of Mr. George Phillips,
paleontologist, for the Mississippi Museum of Natural Sciences in Jackson, Mississippi. George
was always ready to identify fossils and discuss the implications of the fauna. This insight was
particularly helpful in the “early formative” phases of the investigation. Dr. Darrel Schmitz and
Dr. E.E. Russell, of Mississippi State University helped throughout the project whenever
interpretations of the Troy Cretaceous stratigraphy needed to be fitted to the regional
interpretations. We would also like to recognize Mr. Mike Bograd, State Geologist and Director
of the Mississippi Office of Geology and Mr. John Marble also of the Office of Geology.
Through their assistance, we were able to drill a stratigraphic test well that added to the accuracy
of the mapping efforts. Mr. Randy Reeves of Houlka, MS. was kind enough to allow MMRI to
use his sand pit as a site to drill the test well. We also appreciate the help of Ms. Melaine
Graupner, a geology undergraduate at the University of Mississippi, who helped log core during
the drilling operations. The authors enjoyed many discussions of Pleistocene / Recent geology
Mr. Jared D. May, of the U.S. Department of Agriculture.
Page -25-

References Cited
Belt, W.E. and others, 1945, Geologic Map of Mississippi: Mississippi Geological Society, 1 to
500,000 relative fraction scale, 1 sheet.
Boswell, E.H., 1963, Cretaceous aquifers of northeastern Mississippi: Mississippi Board of
Water Commissioners, Bulletin 63-10, 202 p.
Champlin, S.D., 2000, Pontotoc County, Mississippi, oil and gas production index map:
Mississippi Office of Geology, Open-file Report 91, one sheet.
Champlin, S.D., 2002, Chickasaw County, Mississippi, oil and gas production index map:
Mississippi Office of Geology, Open-file Report 180, one sheet.
Conant, L.C. and T.E. McCutcheon, 1941, Tippah County Mineral Resources: Mississippi State
Geological Survey, Bulletin 42, 288 p.
Conrad, T.A., 1858, Observations on a group of Cretaceous fossil shells, found in Tippah
County, Mississippi, with descriptions of fifty-six new species: Philadelphia Academy of Natural
Science Journal, 2d ser, v.3, pp. 323 - 336.
Dockery, David T., 1996, Toward a revision of the generalized stratigraphic column of
Mississippi: Mississippi Geology, v.17, no.17, pp. 1 - 9.
Harris, G.D., 1896, The Midway Stage: Bulletins of American Paleontology, vol. 1, no. 4, pp.
18-25.
Hill, C.R., and L.A. Robinson, 1994, Potenitometric map of the Ripley aquifers in northeastern
Mississippi: Mississippi Office of Land and Water Resources, OLWR Hydrologic Map 93-1, 9
p. plus 1 map.
Hilgard, E.W., 1860, Report on the geology and agriculture of the State of Mississippi: pp. 83 95.
MacNeil, F.S., 1946, Summary of the Midway and Wilcox stratigraphy of Alabama and
Mississippi: U.S. Geological Survey, Oil and Gas Investigation Preliminary Chart 29, 29p.
Mellen, F.F., 1958, Cretaceous shelf sediments of Mississippi: Mississippi State Geological
Survey, bulletin 85, 112 p.
North American Commission on Stratigraphic Nomenclature, 2005, North American
Stratigraphic Code, American Association of Petroleum Geologists, V. 89, no. 11, pp. 1547 1591.
Page -26-

Priddy, R.R. and T.E. McCutcheon, 1943, Pontotoc County Mineral Resources: Mississippi State
Geological Survey, Bulletin 54, 139 p.
Puckett, T.M., 2005, Santonian-Maastrichtian planktonic foraminiferal and ostracode
biostratigraphy of the northern Gulf Coastal Plain, USA: Stratigraphy, v. 2, no.2, pp. 117-146.
Sohl, N.F., 1960, Archeogastropoda, Mesogastropoda and stratigraphy of the Ripley, Owl Creek
and Prairie Bluff formations: U.S. Geological Survey, Professional Paper 331-A, 151 p.
Sohl, N.F., 1964, Neogastropoda, Opisthobranchia and Basommatophora from the Ripley, Owl
Creek, and Prairie Buff Formations, U.S. Geological Survey; Professional Paper 331-B, p.152 334.
Smith, E.A., L.C. Johnson, and D.W. Langdon, 1894, Geology of the Coastal Plain of Alabama,
Alabama Geological Survey
Stephenson, L.W. and W.H. Monroe, 1937, Prairie Bluff chalk and Owl Creek formation of
eastern Gulf Region: American Association of Petroleum Geologists Bulletin, vol.21, pp. 806809.
Stephenson, L.W. and W.H. Monroe, 1940, The Upper Cretaceous deposits: Mississippi State
Geological Survey, Bulletin 40, 296 p.
Swann, C.T., 2003, Geology of the Walnut, Miss. - Tenn., 7.5 minute topographic quadrangle:
Journal of the Mississippi Academy of Sciences, V. 48, No. 4, pp. 181 - 192.
Wasson, B.E., 1979, Potentiometric map of the Ripley aquifer in Northeastern Mississippi,
October and November 1978: Mississippi Bureau of Land and Water Resources, Open-file
Report 79-1585, l map.

Page -27-

CERTIFICATION
The geological work described in this report, “Geology of the Troy, Miss., 7.5 Minute
Topographic Quadrangle Chickasaw and Pontotoc Counties Mississippi” contains facts and the
interpretation of facts standard to the practice of geology. I have reviewed the contents of this
document in sufficient detail to accept responsibility for its geological content.
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