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Geologic Mapping in Mississippi
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2018-2019 MOG Published Mapping

OFR 294 Church Hill 7.5 Minute Geologic Quadrangle
OFR 295 Rodney 7.5 Minute Geologic Quadrangle
OFR 296 Lorman 7.5 Minute Geologic Quadrangle
OFR 148 Madison 7.5 Minute Geologic Quadrangle
OFR 307 Tupelo 7.5 Minute Geologic Quadrangle
OFR 308 Marietta 7.5 Minute Geologic Quadrangle
OFR 309 Ratliff 7.5 Minute Geologic Quadrangle



In Progress Mapping

& STATEMAP 2019

Il

2.

B

Fayette 7.5 Minute Geologic Quadrangle
Union Church 7.5 Minute Geologic Quadrangle
Gin Branch 7.5 Minute Geologic Quadrangle

¢ Federal Park Service Mapping (2019-2022)
© MOG

4.

D

6.

7.

8.

Ridgeland 7.5 Minute Geologic Quadrangle
Widows Creek 7.5 Minute Geologic Quadrangle
Pocahontas 7.5 Minute Geologic Quadrangle
Clinton 7.5 Minute Geologic Quadrangle
Raymond 7.5 Minute Geologic Quadrangle

& Darrel Schmitz, RPG and MOG

9.

10.

1L,

Kirkville 7.5 Minute Geologic Quadrangle
Guntown 7.5 Minute Geologic Quadrangle
Bissell 7.5 Minute Geologic Quadrangle

¢ Ole Miss EDMAP (Ronald Counts, RPG)

12.

Charleston 7.5 Minute Geologic Quadrangle

¢ MOG Backlog of 70 Geologic Quadrangles
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2018 STATEMAP



2018 STATEMAP



Project 1:

Jefterson County

1:24k Geologic Map of
the Cranfield Quadrangle,
Jefferson, Adams, and
Franklin Counties,
Mississippi.

1:24k Geologic Map of
the Red Lick Quadrangle,

Jefferson and Claiborne
Counties, Mississippi.

1:24k Geologic Map of
the Kirby Quadrangle,
Jefferson and Franklin
Counties, Mississippi.

2020 Proposal

Project 2:

Yazoo County

1:24k Geologic Map of
the Tinsley Quadrangle,
Yazoo County, Mississippi

1:24k Geologic Map of
the Yazoo City
Quadrangle, Yazoo
County, Mississippi

1:24k Geologic Map of
the Satartia Quadrangle,
Yazoo County, Mississippi

Project 3:

Greenwood

1:100k Geologic Map of
the Greenwood
Quadrangle, Coahoma,
Tallahatchie, Bolivar,
Sunflower, Grenada,
Leflore, Carrol, and
Washington Counties



Project 1: Jefferson County

A continuation of STATEMAP 2018 and STATEMAP 2019

Deliverables:
1:24k Geologic Map of the Cranfield Quadrangle, Jefferson, Adams, and Franklin Counties, Mississippi.
1:24k Geologic Map of the Red Lick Quadrangle, Jefferson and Claiborne Counties, Mississippi.
1:24k Geologic Map of the Kirby Quadrangle, Jefferson and Franklin Counties, Mississippi.

Conclusion of mapping in Jefferson County. In addition to the proposed project, the following are to be
published:

Composite Geologic Map of Jefferson County
McBride 7.5-Minute Geologic Quadrangle
Barlow 7.5-Minute Geologic Quadrangle
Caseyville 7.5-Minute Geologic Quadrangle
McCall Creek 7.5-Minute Geologic Quadrangle
Eddicetown 7.5-Minute Geologic Quadrangle
Roxie 7.5-Minute Geologic Quadrangle

Pine Ridge 7.5-Minute Geologic Quadrangle
Chamblee 7.5-Minute Geologic Quadrangle

Will provide additional data to delineate between Brookhaven Terrace and the different levels of Pre-Loess
Terrace Deposits

Will provide information to delineate the Pascagoula/Hattiesburg contact in southwest Mississippi

Will aid in identifying recharge areas of MRVA through Alluvial Fans.
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Project 2: Yazoo County

Deliverables:
1:24k Geologic Map of the Tinsley Quadrangle, Yazoo County,
Mississippi
1:24k Geologic Map of the Yazoo City Quadrangle, Yazoo County,
Mississippi
1:24k Geologic Map of the Satartia Quadrangle, Yazoo County,
Mississippi
Will provide additional data to delineate the different Pre-Loess
Terrace Deposits along the Bluff line
Will provide an environmental background for the Tinsley area
Will aid 1n identifying recharge areas of MRVA through alluvial fans

Will aid in a detailed geomorphologic recharacterization of the Delta
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Prejcct 3 Belra

Deliverable:

1:100k Geologic Map of the Greenwood Quadrangle, Coahoma,
Tallahatchie, Bolivar, Sunflower, Grenada, Leflore, Carrol, and
Washington Counties

Will provide additional data to delineate the different levels of Pre-
Loess Terrace Deposits

Will correct errors in the accepted interpretation of the Mississippi
River Alluvial Plain by Saucier

Will aid in 1dentifying recharge areas of MRVA through Alluvial
Fans
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Geographic Setting
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Physiographic Regions

Alluvial Plain: Projects 2 & 3, related to 1; The Mississipp1 River
Alluvial Plain, also known as the Yazoo River basin, was once
densely forested. It 1s the richest agricultural area of Mississippi
that has been cleared for the planting of cotton and other crops.

Loess Hills: Projects 1, 2, & 3; rugged terrain that borders the
eastern edge of the Mississippi River alluvial valley from Tennessee
to the Louisiana state line.

Southern Pine Hills: Project 1; overlies the sand and clay units of
the Miocene Grand Gulf Group.

Jackson Prairie: Project 2; Overlies the Late Eocene marine Yazoo
Clay; Is an important agricultural region and 1s particularly rich
where 1t meets the Loess Hills.
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EPA Level IV Ecoregions

Designed by the EPA to denote areas of general similarity in
ecosystem.

Project 1: Southern Rolling Plains

& Project 2: Bluff Hills, Northern Holocene Meander Belts, Loess

Plains

Project 3: Northern Pleistocene Valley Trains, Bluff Hills, Northern
Backswamps, Northern Holocene Meander Belts, Loess Plains



Mapping Units
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Z1lpha-Winona Formation

L Wil]_ be mappe d in Proj ect 3 5 Jonathan Leard prying echinoids

entombed in sandstone on the
bank of the Chickasawhay River
in Enterprise, MS

« Winona Sequence Cycle TAGC-3.2:

(1) Winona Formation - marine
destructional shelf; transgressive
systems tract and condensed section,

(2) Zilpha Formation - marine shelf and
prodelta; highstand regressive systems
tract

Kosciusko sandstone boulders resting on weathered Zilpha clay with an exposure

of the Zilpha clay in the background in the SW/4 of Section 4, T. 15N., R. 5E. in

Carroll County near Highway 51 south of the town of West. Picture (digital CD Protoscutella mississippiensis collected by
15; Image 905) taken on March 6, 2007. MOG staff at Enterprise, MS



Kosciusko Formation

« Will be mapped in Project 3.
* Sparta Aquifer
e an important ground-water
resource in the sub-surface
of central and northwestern
Mississippi for public and
industrial water supplies.
* The most important aquifer
for public water systems in
the Greater Jackson Area.

Winona Sequence Cycle TAGC-
3.2:

(3) Kosciusko Formation - delta
front and delta plain; highstand
regressive systems tract.

Various artifacts of Kosciusko Sandstone and Orthoquartzite (not to
scale)



Cook Mountain Formation

*  Will be mapped in Project 3.
 Non-Marine in this area of the state.

Test hole geophysical log and measured section of the type locality of the Dobys
Bluff Tongue of the Kosciusko Formation and the overlying Archusa Marl
Member of the Cook Mountain Formation.

James Starnes standing on eroded clays of the Cook Mountain Formation on the
east side of Highway 25 just north of the intersection with Highway 487 in Leake

County. Picture (digital CD 23; Image 949) taken on June 30, 2007.( From
Dockery, 2017)



North-south cross section D-
D’ of the Midway, Wilcox,
and lower Claiborne groups
in southwestern Mississippi
from Wilkinson to Yazoo

County (from Dockery,
2001).



Cockfield Formation

Many residential wells acquire their water
from the Cockfield aquifer in Hinds
County

Creola Member
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Moodys Branch Formation

"RIWRIE' ‘RIE' PLEISTOCENE
LOESS

Yazoo County

. @ Tesheva Creek Locality
{ ~=—, Primary Roads
| & Streams




Moodys Branch Formation

The Moodys Branch Formation is a thin, marine, destructional-shelf, sand
facies overlying the Cockfield delta systems. This sand contains an
abundance of well-preserved molluscan fossils

Moodys Branch Fm.

Cockfield Fm.



Yazoo Clay

The Yazoo Formation is a thick, undifferentiated, marine shelf, clay sequence in
western and central Mississippi. This clay sequence thins to the east and grades into the
following members, in ascending order: (1) the North Twistwood Creek Clay, (2) the
Cocoa Sand, (3) the Pachuta Marl, and (4) the Shubuta Clay. The contacts between
these members are gradational, and all contain marine fossils.



Forest Hill Formation

The Forrest Hill Formation is a thick, undifferentiated, deltaic sequence of sands and
clays in western and central Mississippi. This clay sequence thins to the east and grades
into the following members: (1) the marine fossiliferous Red Bluff Formation, (2) non-
marine Forrest Hill Clay
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« The Miocene section covers
approximately 1/; of the state.
However, this region 1s poorly
understood. The nature of
south Mississippi formational
boundaries, as shown on the
State Geologic Map, have never
been adequately defined.



From: OF-284 Geohydrologic
Cross-Sections of the Grand
Gulf Aquifer System in
Southeastern Mississippi -
James Hoffman, Lindsey
Stewart, and Jo F. Everett



Much work needs to be
done to accurately
define the stratigraphic
boundaries of the
Pascagoula and
Hattiesburg
formations. Also, the
delineation of
overlying terrace
deposits once mapped
as “Citronelle” which
are now delineated as
Pre-Loess Terrace
Deposits, the
Brookhaven Terrace,
and other terraces.
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Miocene Subcrop (not exposed)

X

« (Catahoula Sandstone (Claiborne Co.) e Catahoula Opal Cement



Catahoula Formation



Catahoula Quartzite



Fossil Palm



Hattiesburg Formation

» Hattiesburg Sandstone * Hattiesburg Clay

(Jefferson County) (Jefferson County)



Hattiesburg Formation



Hattiesburg Quartzite
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Catahoula/Hattiesburg Formation



Pascagoula Formation



Brookhaven Terrace

* Mississippi Surface Mining
Permit P03-045A operated by
Dickerson and Bowen, Inc.



Brookhaven Terrace



Brookhaven Terrace Deposits



Loess and Pre-Loess Terrace Deposits
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L.oess

* Mastodon Tusks » Tapir Jaw



Pre-glacial Drainage



Re-routing of the Missouri River

N Dakot
o Minnesota

S Dakota

onsin
Neb Wisc
raska Ilinois Michigan

—_————.-‘
Missoun

Sioux quartzite

Keweenawan volcanics

iron ranges

300 km

Oklahoma




Provenance Rock

» Mississippi Office of Geology
Rhyolite Collections.



Ice-rafted “Erratics”

* Warren County, Near Flowers

* Hinds County, Near Edwards



Glacially Facetted Cobbles
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Sioux Quartzite
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© Mississippi River AIIUVium

Valley Alluvium
will be divided
into:

¢ Alluvial Fans
® Stream Terraces

® Stream
Alluvium

¢ Floodplain
Clays
(backswamp
deposits)

& Splays
¢ Meander Belts
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Project Justification



Project 1: Jefferson County

This project is a continuation of the geologic mapping completed previously in western
Mississippi and lies South of prior mapping. The quadrangles chosen (Fayette, Gin
Branch, and Union Church) will help in the delineation of the Hattiesburg/Pascagoula
contact, and help to confirm a regional stratigraphic framework. Additionally, the
mapping will concentrate on delineating ancestral Mississippi River Pre-loess Terrace
Deposits and the western extent of the Brookhaven Terrace (formerly mapped as
Citronelle Formation in Eastern Jefferson County).

Terrace Deposits (Pre-loess & Brookhaven) contain important economic sand and gravel
resources. The Loess 1s an important source of geohazards because of its susceptibility to
erosion, mass wasting, soil-piping, and slope stability 1ssues.

The Miocene section in south Mississippi is an important source for groundwater and
numerous aquifer sands are present throughout the interval. The terraces in the region
also contain unconfined groundwater resources that are the primary water source for the
headwaters of streams in the region. Proper placement of aquifers within the
stratigraphic framework will assist in prediction/planning of groundwater resources. The
development of quality, consistent cross-sections and geologic maps which highlight
recharge areas will ensure that pertinent groundwater issues are addressed.



Project 2: Yazoo County

This project is a new geologic mapping area proposed for STATEMAP with respect to
the subcrop geology. Mapping was done by the MOG for the County in the late 1930’s
and was the catalyst for the State’s first major oil boom. Intensive development of this
major oil field occurred prior to environmental regulatory constraints and suffers from
numerous, long-term, and unmitigated environmental issues.

Pre-loess Terrace Deposits (once attributed to the Citronelle Fm. in previous mapping of
the area) contain important economic sand and gravel resources. Mapping of these
deposits fills a data gap in creating a depositional framework along the valley wall of
Mississippi River. The Loess is an important source of geohazards because of its
susceptibility to erosion, mass wasting, soil-piping, and slope stability issues.

The Yazoo Clay section in western Mississippi 1s an important thick aquitard for the
Loess/Pre-loess Terrace unconfined aquifer and the overlying aquiclude for the Cockfield
aquifer. Proper structural placement of the Yazoo Fm. Across the Tinsley Structure will
assist in prediction/mitigation planning of contamination of groundwater resources. The
development of quality, consistent cross-sections and geologic maps will ensure that
these pertinent groundwater issues are addressed.



Project 3: Delta

« This project is a re-evaluation of the geologic mapping completed previously by the
USACE 1n the Mississippi River alluvial plain and a continuation of mapping in the
adjacent uplands by the MOG. The 1:100,000 scale quadrangle area chosen for this
project will delineate of the complex alluvial top stratum and help to design a regional
stratigraphic framework for surface recharge of MRVA . Additionally, the mapping will
concentrate on delineating ancestral Mississippi River Pre-loess Terrace Deposits, Tertiary
subcrop along the western bluff line, and the Alluvial Fans along the base of the bluffline.

» Pre-loess Terrace Deposits contain important economic sand and gravel resources. The
Loess is an important source of geohazards because of its susceptibility to erosion, mass
wasting, soil-piping, and slope stability issues.

* Geoarchaeological recourses play is an important role in reconstructing the
geochronological evolution and human habitation of the geomorphological features in
the Mississippi River Alluvial Plain. Additionally, the alluvial fans typically contain a
wealth of buried well-preserved, multi-component and largely unrecorded archaeological
sites. New bare-earth DEM LIDAR tools coupled with focused stratigraphic testing
opened an unprecedented window for a necessary geological mapping and re-
interpretation of the area.



Methodology



Literature Search



Geophysical Log Correlation



Test Hole Drilling



Sample Collection



New Geophysical Data



Sample Processing



Microscope and Lab Work



Microscope and Lab Work



Map Drafting

* Maps are drafted onto the
7.5 minute USGS
Topographic Quadrangle



Map Digitizing

* Maps and Cross Sections are
digitized using ESRI
ArcMap.



Questions?



