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Looking east across the Alluvial Fan of Ballground Creek towards the Dark, organic-rich, Woodland Cultural Period occupation midden Winterville incised type Mississippian Cultural Period ceramic vessel

edge of the bluff line photographed on April 25, 2024, in Section 18, preserved from 22WR673 at the apex of an alluvial fan containing surface collected from 22WR673 photographed on September 8, 1997,

Township 18 North, Range 5 East. ceramics, mussel shell, and vertebrate remains exposed along the from a stream cutback failure in an alluvial fan. Specimen courtesy the
cutback of a stream photographed on December 18, 2019. Dornbusch Family.
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Descriptions of Map Units
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Alluvium (Holocene to Pleistocene) Limonite replaced root casts preserved in a Holocene loess-derived Holocene sediment flow preserved in an anoxic state in the stratigraphy Survey geologists Tim Palmer (right) and Jonathan Leard (left) standing
Sand, yellow- to brownish-white in color, fine- to coarse-grained, subrounded to silty-clay paleosol in an alluvial fan exposed along the cutback of a of an alluvial fan incorporating grey-green to tan clayey silts, gravelly on a gravel bar on an unnamed tributary of Collins Creek. Gravels are
T.ON. rounded, predominately quartzose, locally graveliferous containing aggregate stream photographed on December 18, 2019, in Section 8, Township 18 sands, woody debris, and a loess rip up clast exposed along the cutback derived from the Pleistocene ancestral Mississippi River Pre-loess
North, Range 5 East. of a stream photographed on December 18, 2019 in Section 8, Township Terrace Deposits. Floodplain silt exposed in the cutback in the
18 North, Range 5 East. background derived from Pleistocene loess photographed on August 31,

2023, in Section 32, Township 9 North, Range 4 West.
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32°34'30'N —
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| 3003430'N derived from the Pre-loess Terrace deposits, silty to clayey; humus lenses

T 8N. common; floodplain deposits are heavily loess-derived. Silicified wood common.
Tributaries have narrow alluvial valleys and are deeply incised through the loess
terrain. Stream Alluvium thickness is interpreted to be approximately 10 feet. The
Mississippi River Alluvium thickness can be greater than 100 feet.
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Alluvial Fans (Holocene to Pleistocene)

Alternating silts, sands, and gravels deposited by streams entering the Mississippi
River Alluvial Plain from the adjacent uplands. Coarsest at the apex of the fan,
fining laterally (radially) from the apex of the fan. Alluvial fans interfinger with
the Mississippi River Alluvium and are a significant source of recharge for the
Mississippi River Alluvial Aquifer. Typically, the basal sand gravels of the
Mississippi River alluvium beneath the alluvial fan can be recognized by the
05 presence of numerous granite and metamorphic rock clasts.
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b 75 o9  Loess (Pleistocene)

o Silt, buff to tan, pale yellow, red, grey to grey-green where in anoxic conditions,
quartzose to feldspathic. Loess is considered an eolian deposit derived from
glacial outwash. Loess is typically calcareous with dolomite and calcite; however,
the upper portion of the loess can be deeply weathered, leached / noncalcareous,
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aI;d nfaimblifn blccl)]rknril(&? y rr?l erredt © rash brc;:}vln boimlllti 1 loesls ieipt(i) sils A Lower Oligocene fossil mollusk shell, Pecten byramensis, reworked Pleistocene loess deposits exposed in a vertical cutbank along an Survey scientist Bailee Ozbirn stands in a gully in Pleistocene loess
unconormably blanket the pre-loess topography with substantial local variations into stream alluvium in the gravel-choked active channel of an unnamed unnamed tributary of Collins Creek photographed on August 31, 2023, deposits along a tributary of Ballground Creek photographed on April

in thi(.:kness but generally' thickening towards the west. I.n places., weathered loess tributary of Collins Creek photographed on August 31, 2023, in Section in Section 32, Township 9 North, Range 4 West. 25,2024, in Section 29, Township 18 North, Range 5 East.
contains secondary deposits of small calcareous concretions (caliche, loess dolls). 32, Township 9 North, Range 4 West.

Loess can be locally and sparingly fossiliferous, commonly containing tests or ‘g
steinkerns of pulmonate gastropods and less commonly containing fossils of
Pleistocene vertebrates.
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03 Pre-loess Terrace Deposits (Pleistocene)

Qtpl Pleistocene ancestral Mississippi River terraces deposited prior to Pleistocene
loessification. Sand, yellow, orange, purple, red, pink, fine- to coarse-grained,
predominantly quartzose, cross-bedded to massive; graveliferous, pea to large
cobble size clasts, boulder size ice-rafted clasts of sandstone and chert.
Economically significant gravels are predominantly chert with lesser amounts of
vein quartz, metaquartzite, agate, sandstone, and rare rhyolite clasts; clay, pink to
white, generally occurring as discontinuous lenses and as rip-up clasts up to
boulder-size. Conglomeratic ironstone ledges are common in the graveliferous
sands at the base of the deposits. The base of this terrace occurs at approximately
220 ft MSL.
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Grand Gulf Group

o Catahoula Formation (Oligocene) Paleo-Proterozoic Sioux quartzite gravel clast in Pre-loess Terrace Coglomeratic ‘ferrugenous sandstone float and chert gravel in an Boulders of Lower Oligocene Glendon Limestone float exposed along
— 32°3130°N - Deltaic sands, silts, and clays; Sand, grey, pale yellow to white, fine- to coarse- Deposit-derived stream gravels in the active alluvium of a tributary of eroded outcrop. The rock hammer approximates the basal contact of the the active channel of Corn House Creek photographed on August 31,
01 grained, cross-bedded to massive, predominantly quartzose with lesser amounts Collins .Creek photographed on August 31, 2023, in Section 32, Pl§1stocene Pre-loess Terrgce Deposits with the underlying Oligo- 2023, in Section 8, Township 18 North, Range 5 East.
. . . . e Township 9 North, Range 4 West. Miocene Catahoula Formation along Ballground Road photographed on
of chert, m.etaquartzne, mica, and heavy minerals, slightly gla.ucomtlc n p}aces April 25, 2024, in Section 29, Township 18 North, Range 5 East.
with rare thinly-bedded pea gravels, Gravels, black chert and milky quartz, highly x5 a8 S LS - -
polished, immature, subangular to well rounded; Clay, green, grey, brown, |
kaolinitic, weathers white to brown exhibiting a "popcorn" appearance, silty to
sandy, lignite common in basal clays. Often indurates to opaline-cemented
sandstones and rarer orthoquartzites where exposed, silicified wood and fossil
200 Palmoxylon common. Ironstone common where sands overlie clays. The
Catahoula Formation unconformably overlies the Bucatunna Formation. Total
thickness is not represented on this map.
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Vicksburg Group

99 Vicksburg Limestone Undifferentiated (Oligocene)

- Includes the Bucatunna Formation, Byram Formation, Glendon Limestone,
Marianna Limestone, and Mint Spring Formation. The Bucatunna is
predominantly dark brown carbonaceous clay with thinly interbedded fine sands.
It contains sparse estuarine mollusks towards its base and carbonized { Wl W ; %
palaeobotanical fossil remains are common throughout. The Glendon Limestone T AL RN S
is white to grey, commonly indurated to semi-crystalline bioclastic limestone, , AR Y e el " T 1 RN & S - i g tgs s B BaRh gl S Rl st of 0 " -
either massive or with alternating ledges separated by thinly-bedded glauconitic Weathered outcrop of Lower Oligocene Glendon Limestone exposed at A weathered outcrop of Lower Oligocene Glendon Limestone Laminar bedding in fine-grained deltaic sands of the Lower Oligocene
marl. The Glendon Limestone commonly contains solution cavities at or near an outcrop along the east side of Mississippi Highway 3 photographed containing an abundance of fossil mollusk shells of Pecten byramensis Forest Hill Formation exposed at an outcrop along an unnamed tributary

on August 31, 2023, in Section 8, Township 18 North, Range 5 East. exposed at an outcrop along the east side of Mississippi Highway 3 of Collins Creek photographed on August 31, 2023, in Section 32,

photographed on August 31, 2023, in Section 8, Township 18 North, Township 9 North, Range 4 West.
Range 5 East.
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N > o | outcrop. Larger cavities usually form at the contact with the underlying Marianna
90°40'30"W 90°39'W 90°37'30"W Limestone. The Marianna Limestone is white to pale-yellow, soft to indurated,

R. 5E. R. 4W. glauconitic marl, containing an admixture of fine-grained sands and clays in
Scale 1:24000 places. There is an abundance of the large Foraminifera Lepidocyclina mantelli in

v, 0 1 2 Surface Mine the Marianna Limestone and Lepidocyclina supera in the Glendon Limestone Stl'llctlll'al CI'OSS-SeCtiOIl Of the EldOl'adO 7.5-Millllte GGOlogiC Quadrangl_e
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Base Map produced by the Mississippi Geological Survey
Coordinate System:NAD 1983 UTM Zone 15N
Projection: Transverse Mercator 1,000

: C-0009 ) ) ) ) ) . .. S 1 ..

1000 2000 3000 4000 5000 6000 7.000 ® Drill-hole locality and identification number fine-grained quartz marly sand containing the cassidulid echinoid Rhyncholampus

Datum: North American 1983 == : T : T : | | Feet gouldii.. The .Vicksbqrg Lime.stone unconformably overlies the Forest Hill C-0009
Units: Meter 1 5 0 ) _ Unconformable Contact Formation. Thickness is approximately 150 feet. Schlumberger

0
Declination: World Magnetic Model, 2020, estimated Magnetic North declination in 7.5- H H H H 1  Kilometers
Minute Eldorado Quadrangle, (90°41'20.4"W, 32°33'43.2"N), center area is 1.20° west
of True North £ 0.36°. Annual rate of declination change is approximately 0.09° west Contour Interval 20 feet A — A Line of Section

Sohio Petroleoum Company #508-B

Forest Hill Formation (Oligocene) C-0010 Sec. 27-18N-5E
- Deltaic sands, silts, and clays. Sand, fine-grained, silty, quartzose; Clay, Feet Schlumberger Elv. 3336t TD.1050f. A Feet

per year. i ioni ilici i i 500
Basemap Data sourced from hitps/maris.mississippi.cdu. North American Vertical Datum 1968 Geoid 124 _ _ | ___ _ carbonaceous, laminated, lignite and silicified wood common, including

Contours are derived from LIDAR data.
Borehole data from Mississippi Office of Geology. MiSSiSSippi Office of Geology
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- National Forest Boundary

. 500
e ) . . ) . Sohio Petroleoum Company #472-B Oakridge _
Palmoxylon. Lignitic with paleobotanical fossil remains common along fissile 450 —— Sec. 36-9N-5W Road Oakridge 450
partings in clays. The Forest Hill Formation unconformably overlies the Yazoo 400 Elv. 125t T.D.650ft Corn House 400
Formation. Total thickness is approximately 120 feet. ' I ' Cree’; v
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This geologic map was funded by the State of Mississippi and the United States Geological Survey, National Cooperative Geologic
Mapping Program. Special thanks to the Dornbusch family. Their cooperation over the course a number of years has been foundational
in the Survey's studies of the geology of the Mississippi Delta-Bluff margin alluvial fans and their geoarchaeological significance.
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Warren, Yazoo, and Issaquena Counties, Mississippi
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250
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Yazoo Formation (Eocene) 150 — Alluvial Fan
Ty Locally referred to as the Yazoo Clay. Clay, bluish-green to bluish grey, weathers 100 100
yellowish brown to tan, montmorillonitic, calcareous, silty, locally fossiliferous,

locally contains framboidal pyrite. The fossil oyster Pycnodonte trigonalis are 50— MISSISSIPPI RIVER ALLUVIUM 50
common throughout along with fossil vertebrate remains of Archacocete whales, N S e I R e e Rl EEEEE TR —— Sea Level
sharks and fish. The Yazoo Formation conformably overlies the Moodys Branch
Formation. Total thickness is approximately 500 feet.
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- Moodys Branch Formation (Eocene)

Sandy fossiliferous marl containing an abundance of marine invertebrates, 200
particularly shells of Glycymeris idonea and Venericardia apodensata.
Conformably grades into the overlying Yazoo Formation. Total thickness is
approximately 15 feet. -300
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YAZOO FORMATION

Jonathan R. Leard, RPG, Timothy J. Palmer, RPG, James E. Starnes, RPG, and Bailee M. Ozbirn 300

Claiborne Group
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Cockfield Formation (Eocene)
Clay, brown, reddish-brown to grey in color; silty to fine sandy; strongly 500

) ) . carbonaceous to lignitic, slightly micaceous, pyritic. Carbonized and silicified L & 0 1

LIDAR derived Bare Earth Hillshade 1 I I 1 ] Miles . . . . . HH H H H & I Mile

Mississippi Department of Environmental Quality 1 % 0 y palaeobotanical fossil remains common. Dominated by deltaic sands towards the COCKFIELD

Mississippi Office of Geology - Surface Mapping Division Geologic maps are only a guide to current understanding and do not base. Underlies the Moodys Branch Formation unconformably. -600 0% Vertii:iz]g)?f eration FORMATION
Mississippi Geological Survey eliminate the need for detailed investigations of specific sites for specific &8
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00 North State Street . : : 700 — 2700
o are those of the geologists and should not be interpreted as representing
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