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GEOLOGICAL SURVEY
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hookian) - fine-grained limestone interbedded with anastomos-
ing and bedded chert. Light to medium gray on fresh surfaces
but weathers dark gray. The chert varies in color from white to
> & Oty gggdé'tg i light gray in the upper sections to dark gray or blue gray in the
hSSa00caas _Holocene - Quaternary lower section. Springs, caves, and sinkholes are common. Red X
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. The following units are discontinuous and typically too thin to
— Chesterian be mapped at this scale and are therefore grouped with adjacent
units. Because the focus of the map is the Cason Formation, it
— Meramecian is mapped separately wherever possible and thickness may be

i — Mississippian locally exaggerated.
Unconformity PP Chattanooga Shale (Upper Devonian) - clay shale that is 900 —

Mb - black on fresh surfaces and weathers dark gray to black.
Osagean

Mississippian

1 Boone Formation

Contains thin siltstone beds and abundant limonite concretions
| Kinderhookian at one location on the Grange quadrangle. The Sylamore =
Sandstone Member is present at one locality on the Bethesda =5
—_— — quadrangle and is approximately 2.5 feet thick. Unconformable =
with the underlying Penters Chert. Penters Chert is included 800 —
where Chattanooga is mapped seperately. Up to 20 feet (6
meters) thick where present.
Penters Chert (Lower to Middle Devonian) - medium to thick Silurian
bedded chert. Gray and white banding is common but red,
orange, and white mottling is also present. Commonly
brecciated and highly fractured. Contains drusy quartz and 700 —
manganese oxide coatings. Sandstone boulders are locally
preserved above or in place of the chert. Sandstone is clean,
white, silica-cemented, and contains chert fragments. Chert is L 500
present as residual boulders on hilltops throughout the area.
Historically mined for manganese. Unconformable with the S S —
underlying Lafferty Limestone. Ranges from approximately 15 600 — e
-60 feet (5-18 meters) thick where present. s e e s
Lafferty Limestone (Ludlow to Wenlock) - sparsely T
fossiliferous, finely crystalline limestone. Medium gray with red | Plattin Limestone
crinoidal fragments or blebs on fresh surfaces and weathers e,
light gray. Locally contains light red finely crystalline limestone. e e s e
Thin to thick bedded and commonly stylolitic along bedding 500 — i s
planes. Locally contains manganese dendrites and nodules, — 150 : :
green clay, pyrite, and nautiloid fossils. Historically mined for
manganese. Conformable with the underlying St. Clair
Limestone. Up to approximately 20 feet (6 meters) thick where
present.
St. Clair Limestone (Wenlock) - coarsely crystalline 400 —
fossiliferous limestone. Locally contains abundant trilobite
fossil fragments and green clay. Light gray to white on fresh
surfaces but weathers medium gray. Unconformable with the
underlying Cason Formation. Up to approximately 15 feet (5
meters) thick where present.
Cason Formation (Upper Ordovician) - thin to medium 300 —
bedded, reddish brown to buff siltstone interbedded with silty
shale. Locally contains white chert fragments, glauconite
grains, limonite blebs, and flattened button-shaped
impressions. Manganiferous buttons contained in green shale
and red siltstone are present in Love Hollow and Midwest Lime

< quarries. This unit was previously mined for phosphate and —
IntrOduCtlon manganese. Unconformable with the underlying Fernvale 200
Limestone. Up to approximately 20 feet (6 meters) thick where
present. — 50

Fernvale Limestone (Upper-Middle Ordovician) - medium-to
- coarsely crystalline limestone. Medium to thick or massive
bedded. Light pink to reddish on fresh surfaces, and weathers 100 —
dark gray to brown. Contains barrel-shaped crinoids, brachio-
pods, bryozoans, and corals. Caves and sinkholes are abun-
dant. Manganese oxide is present in nodules and thin horizontal

4 St. Joe Limestone Member
Chattanooga Shale

Unconformity Devonian
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This map depicts the surface geology in an area of north-cen-
tral Arkansas known historically as the Batesville Manganese
District. It comprises several 7.5-minute series topographic
quadrangles including the Guion, Mount Pleasant, Sandtown,
and Cave City, and portions of the Bethesda, Batesville, Sulphur
Rock, Charlotte, and Grange. This area highlights the outcrop
belt of the Cason Formation which was mined historically for
phosphate and manganese. It has become the subject of renewed

are primarily located on hilltops adjacent to the fall line which
separates the Ozark Plateaus from the Mississippi River Alluvial
Plain. Research into the origin and timing of these deposits is
ongoing.

Generally, the rock formations dip gently southward with local
interruptions due to various structural features including mono-
clines, anticlines, and normal faults. Most of the faults trend
northeast to southwest and northwest to southeast and are

zoans and stromatolites. Horizontal and vertical trace fossils are
locally infilled with silt, especially in the upper section. Very thin
shale layers are present in the top of the unit. Interbedded dolos-
tone is present in the lower section making it difficult to locate
the lower contact. Limestone glades containing abundant solu-
tionally enlarged orthogonal joint sets are present throughout the
area. Sinkholes and springs are abundant. The top of the unit is
heavily solutioned and contains manganese prospects at various

w077 . e . . zones within the upper section. The top of this unit is heavily
4 1r.1teljest due to recent analyses indicating that it contains a solutioned and was mined for manganese at multiple locations
gfglslgceir; pelr ;grsl‘)cage of rare earth elements (Emsbo et al., 2015; Unconformable with the underlying Kimmswick Limestone where 0ft—L—0m —
Th N ) . i present. Ranges from 20-240 feet (6-73 meters) thick.
¢ area spans the Springficld and Salem Plateaus within the Kimmswick Limestone (Middle Ordovician) - medium crystal- S TS T
Ozark Plat Province. A imately 1100 feet of Middl Toto
zar .. ateaus roylnge . pprox1ma ey eet o radie line, gray to white, stylolitic limestone. Locally contains chert FEREERINE A ol, Ioo], <
Ordovician to Late Mississippian and Cretaceous carbonate and . . . R . : :
: Il clastic rocks are exposed in this area. Valleys are typically filled fragments. Contains brachiopods, bivalves, crinoids, horizontal sandstone sandy . chert
Y } I . . o . . trace fossils, and Prismostylus, a type of red algae that was previ- dolostone  limestone
] / _ Ay I with alluvium and hillsides are covered by colluvium, especially . ] O .
5/ 30 7 4 : it V . . ously identified as Tetradium (Steele-Petrovich, 2011) Uncon- unconformi
G22> " / s ALY N = in areas where Penters Chert and the Boone Formation are . . S . — ty
7 o AR \\ NS \ . . formable with the underlying Plattin Limestone. Up to approxi- — X F—— ]
s ¢ ‘_ et iz mapped. There, a thick regolith composed of angular chert frag- tely 20 feet (6 met thick T R ———1
76 = & | £ : ments and interstitial red clay drapes the bedrock and outcrops mately eet (6 meters) thick. IS ——— E——
=171 L N ) t t d alluvium d it t i dolost bedded
, ajr i ‘,'\\_‘ . \] 7\ ai‘e ral,;i %L}Iierlg? Yy ergalce an da uviim .CI;%SI S are gielsent Plattin Limestone (Middle Ordovician) - very thin- to medi- limestone olostone gheret shale
b)) | a5 RN INRNSNSS along the ite River and larger drainages in the area. eas Op R . . -
I AN\ ‘*&&Q I= ARSN ; . . . um-bedded micritic to finely crystalline limestone. Light to
\ 7/ AN o =Y two separate terrace levels have developed along the White River: . . .
\ / SN )\, S NS == . . medium gray on fresh surfaces but weathers white to light gray
7 ) q:,\\\_lﬂ'\-\ ) Scattered stranded terrace deposits, possibly Paleogene-aged, . . .
iy 4 O WA and is locally mottled. Contains gastropods, brachiopods, bryo-
\ ( { /
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(S A _,/ = : _ downthrown to the south. The majority of faults are located . . . . .

£ s N = | =\ : . . . locations. Conformable with the underlying Joachim Dolomite.

i f:w\‘-——,,hh_“ O T Y~ S where deformation band ridges and clusters are prominent A imatelv 100-200 feet (30-60 met thick

:", %,‘-:* 2 2 f\ \‘M"—"_..:@‘ RS S ' within the St. Peter Sandstone. The St. Peter exhibits steeply pproximately ) eet (30-60 meters) thick.

A ; : 22)) N4 : (L 5’2" : 2 e dipping beds due to its undulatory nature. Karst features such . . . . .

WS 7 U = s Q\ { e < V LI E 4 A /gr’ (7 - as springs, disappearing streams, caves, and sinkholes are Joachim Dolomite (Middle Ordovician) - fine to medium crys-
%..,.]\ W IlMANESY) .,)_rg,-:- e\ 5 7 /‘f‘ﬁ/ ((_,.1;, 7007= 5h ) / o) ‘o == ’ ’ ’ talline sandy dolostone that is thin to medium bedded. Medium
=g/ s I = W ,,_:4_;/‘ & rY RS ' (522 \ | common throughout the area. to dark gray on fresh surfaces, but weathers light gray to white
j ; S e : 4 ; : Prospecting in the district began in the late 1800’s, but histori- gray u » DUt w ght gray to w ;

w74 Mudcracks are common. Locally contains calcite blebs and

cal mining was active in two phases. Mining of phosphate in the . . . . .
g P golp p veins, stromatolites, and dolostone breccia. Caliche is present at

_Z = .8 Cason Formation took place between 1902 and 1912. Manga-

o : nese mining took place primarily in the Cason Formation and one locgtion. Co‘ntaing ‘sohlutionall.y enlarged fractures, caves,
. : E Fernvale Limestone from about 1915 to 1959 (Miser, 1922 and anq springs. A thin OOhth. interval is prespnt near.the top of the
NSy Stroud et al, 1981). Other units that were mined for manganese unit. Galena and sphalerite are present in one mine. Conform-
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able with the underlying St. Peter Sandstone. Ranges from 20

include the Penters Chert, Lafferty Limestone, and uppermost

HW : Plattin Limestone. High calcium limestone, crushed stone, and -120 feet (6-36 meters) thick.
e ) . . . o .
- ) - building stone were produced from Middle and Upper Ordovician . .. . .
570 000_Yegl\ /¢ - carbonate units in the western portion of the area starting prior St. Petgr Szngztzlne (l\glddle %rdowcmln) B ﬁn%—gézuzled, thin-
FEET R T.14.N to 1890, and operations continue today. St. Peter Sandstone has to massive- bedded sandstone. Commonly cross bedded. Quartz
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been mined as a proppant and source of silica sand at Guion
The geology of the Batesville Manganese District and surround-
ing area is the subject of multiple reports by generations of geolo-
gists due to the availability of important economic resources. The
enrichment of phosphate in the Cason Formation was first stud-
ied by Hopkins (1893) and the developed deposits were summa-
rized by Purdue (1907). Manganese mining was extensively docu-
mented by Miser (1922,1941), Straczek and others (1950), and
Stroud (1964). Holbrook (1949,1959) described the high-calcium
limestone of the Fernvale and Kimmswick Limestones and Giles
(1930) reported on the St. Peter as well as the quality and extent
of other Ordovician sandstone units in the region. Glick (1973)

grains are sub-angular to sub-rounded. White to light gray on
fresh surfaces, but weathers light brown. Commonly case hard-
ened in outcrop but otherwise friable when broken. Commonly
silica-cemented and quartzitic near faults. Balds or glades are
common. Long ridges or walls composed of tightly spaced defor-
mation bands commonly stand in relief along faults. Sandstone
pipes are present locally near monoclines or faults. Currently
mined at Guion, west of Cave City, and historically near the town
of Mt. Pleasant. Sinkholes and caves are common. Unconform-
able with the underlying Everton Formation. Ranges from
40-200 feet (24-67 meters) thick.

Manganiferous girvanella buttons and impressions in the Cason
Formation.

2Qat: i (lay, silt, sand, and gravel, including deposits on one or more " -
""""" terrace levels along larger tributaries. Approximately 10-15 feet ormation.

(3-5 meters) thick.

= mapped most of these quadraneles in preparation for the Everton Formation (Middle Ordovician) - consists primarily of
m-“?“"-\r\, = ] bp o d g prep . Oe interbedded dolostone, sandy dolostone, and sandstone. Dolos-
WA ) 1:500,000-scale Geologic Map of Arkansas. These data along with . . . .
A7 : . . - tone is thin to medium bedded and fine to coarsely crystalline.
2\, W= | = site locations were recorded in a geodatabase on a portable GPS . . .
A data collector. Recently acquired imagery derived from LiDAR Medium gray on fresh surfaces, but weathers light gray and is
Z . L LY acqul Aty locally mottled. Locally petroliferous when broken and contains
< data aided in delineating stratigraphic intervals and structural . . . -
- calcite blebs and mudcracks. Sandstone is very thin to medium
) features. Representative rock samples were collected at numer- oy .
T.15N s ous sites to aid in classification and petrographic analysis bedded and locally silica cemented. Quartz grains are fine to
) 35052'30" p grap ysis- coarse and sub-rounded to well-rounded. Ranges from 60-300
T.14N =) feet (18-116 meters) exposed in this area.
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The base map is a compilation of collarless Digital )

Raster Graphics (DRGs). The DRGs are scanned
images of the following U.S. Geological Survey
7.5-minute series topographic maps. Guion,
1964, Mount Pleasant, 1989, Sandtown, 1989,
Mount Pleasant, 1989, Cave City, 1989, Grange,
1961, Bethesda, 1989, Batesville, 1989, Char-
lotte, 1954.
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Young terrace and active channel deposits (Quaternary) -

Qty | unconsolidated clay, silt, sand, and gravel in gravel bars and

sandy point bars along the White River. Includes the youngest

terraces above the river which are primarily clay, silt and sand.

Uppermost surfaces are generally flat but are locally hummocky

and dissected by tributaries. Approximately 20-30 feet (6-9 References
meters) thick.
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Emsbo, P., McLaughlin, P.I., Breit, G.N., duBray, E.A., Koenig, A.
E., 2015, Rare earth elements in sedimentary phos-
phate deposits: solution to the global REE crisis?: Else-
vier, Gondwana Research, vol. 27, iss. 2, pp.776-785.

Glick, E.E., 1973, Geologic map of the Bethesda quadrangle,
Stone and Independence Counties, Arkansas: Arkansas

Medial terrace and alluvial deposits (Quaternary) - older
Qtm | terraces composed of unconsolidated clay, silt, and sand in a
deposit approximately 30 feet (9 meters) above the White River.
Ranges in thickness from 20-40 feet (6-12 meters).

1000-meter Universal Transverse Mercator grid
ticks, zone 15 shown in blue. 1927 North Ameri-
can Datum.
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o Gt ael)) \][{J 1 Terrace deposits (Paleogene?) - stranded gravel deposits locat-
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,':B.{(Jtimﬁ'ﬁv J_ 2 1 = ,.\ N ed primarily adjacent to the fall line. Deposits consist of uncon- . Geological Survey (?reologic Worksheet, 1 §heet, 1:24,000.
£ ESTIMEARY Y buh (N J Glick E.E., 1973, Geologic map of the Batesville quadrangle
7 ._r:e,fgﬁt?:;ﬁ?ﬁ PN solidated, coarse sand- to cobble-sized angular to rounded chert s ’ g p . q gle,

EpE=v e YR and sparse sandstone on hilltops 200-300 feet above nearby Independence County Arkansas: Arkansas Geological

Survey Geologic Worksheet, 1 sheet, 1:24,000.
Glick, E.E., 1972, Geologic map of the Cave City quadrangle,
Independence and Sharp Counties, Arkansas: Arkansas
Geological Survey Geologic Worksheet, 1 sheet, 1:24,000.
Glick, E.E., 1973, Geologic map of the Charlotte quadrangle,
Independence County, Arkansas: Arkansas Geological
Survey Geologic Worksheet, 1 sheet, 1:24,000.
Glick, E.E., 1973, Geologic map of the Grange quadrangle, Inde-
pendence and Sharp Counties Arkansas: Arkansas Geo-
logical Survey Geologic Worksheet, 1 sheet, 1:24,000.
Glick, E.E., 1973, Preliminary geologic map of the Guion quad-
rangle, Izard and Stone Counties, Arkansas: Arkansas
Geological Survey Geologic Worksheet, 1 sheet,

N drainages (60-91 meters). Historically these deposits assigned to
the Tertiary (Glick 1973). Ranges from a veneer to approximately Sandstone and shale in the Cason Formation, Lafferty Hollow

80 feet (24 meters) thick. area.
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Cretaceous (Cretaceous) - loosely consolidated, medium -to
coarse-grained, dark-red sand interbedded with light-gray or red
clay. Contains abundant iron-cemented beds and concretions in
shapes consistent with Liesegang banding. Highly prone to gully
erosion. Upper surface is hummocky where overlain by gravel
deposits. Unconformable with Paleozoic rocks below. Ranges
from 40-80 feet (12-24 meters) thick.

Contact

Salem A—— A’ Line of cross-section
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s Normal fault - ball and bar on
SV I downthrown side. Arrow shows
- dip direction and degree of fault
plane. Dashed where inferred.
Dotted where concealed.

Batesville Sandstone (Upper Mississippian, Chesterian) - fine
Mbv | to medium-grained, sub-angular, moderately sorted, ) 1:24,000. _

iron-cemented sandstone. Thin to medium bedded and flat Glick, E.E., 1973, Geologic map of the Mt. Pleasant quadrangle,
bedded, but locally cross bedded. White to buff, tan, orange, Izard  and  Independence  Counties, Arkansas:
and light brown on fresh surfaces and commonly banded. Arkansas Geological Survey Geologic ~Worksheet,
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Weathers light to dark gray and dark brown. Conformable with
the Moorefield Formation. Up to approximately 100 feet (30
meters) exposed in the southwest corner of the map.

Moorefield Formation (Upper Mississippian, Chesterian,
Meramecian) - fissile shale interbedded with very thin to thin
bedded siltstone and micrite. Shale is dark gray to black on
fresh and weathered surfaces. Siltstone is dark gray to brown

1:24,000.

Glick, E.E., 1973, Geologic map of the Sandtown quadrangle,
Sharp and Independence Counties, Arkansas: Arkansas
Geological Survey Geologic Worksheet, 1 sheet, 1:24,000.

Glick, E.E., 1973, Geologic map of the Sulphur Rock quadrangle,
Independence County, Arkansas: Arkansas Geological
Survey Geologic Worksheet, 1 sheet, 1:24,000.

Grosz, A.E., Meier, A.L., Clardy, B.F., edited by Howard, J.M.,

Cave
City Grange

Y

Mine - Abandoned on fresh surfaces but weathers a light gray to buff color. 1995, Rare earth elements in the Cason Shale of northern
Solutioning along joints is common in calcareous zones. Arkansas: a geochemicl reconnaissance: Arkansas Geo-
Sparsely fossiliferous with mostly crushed brachiopods. logical Commission Information Circular IC-33, 13 p.
Unconformable with the underlying Boone Formation. Holbrook, D.F., 1949, Geologic map showing outcrops and
Approximately 80-100 feet (24-30 meters) thick in the Cason Formation below St. Clair Limestone. Rock hammer deposits of high-calcium limestone and silica sand in the
southwest corner of the map. marks contact. vicinity of the proposed Wolf Bayou Reservoir in The min-

eral resources of the White River valley in Independence,
Izard, and Stone Counties, Arkansas, with relation to the
proposed Wolf Bayou Dam and Reservoir: Division of
Geology, Arkansas Resources and Development Commis-
sion, 20 p., 2 pl., 1:125,000.

Holbrook, D.F. and Sterling, P.J., 1959, Geologic map
series of the White River high-calcium limestone
district, Izard, Stone, and Independence Counties,
Arkansas: Arkansas Geological and Conservation Com-
mission, 2 sheets, 1:12,000.

Miser, H.D., 1922, Deposits of manganese ore in the Batesville
District, Arkansas: U.S. Geological Survey Bulletin 734,
302 p.

Miser, H.D., 1941, Miser, H. D., 1941, Plate 1. Geologic map of
the Batesville district, Arkansas in Manganese carbonate
in the Batesville district, Arkansas in Contributions to

T.14.N economic geology, 1940: US Geological Survey, Bulletin

921-A, 94 p., 10 pl., 1:62,500.
Purdue, A.H., 1907, Developed phosphate deposits of northern
Arkansas: Contributions in U.S. Geological Survey Bull-

n i =Ty etin 315, pp. 463-473.
‘.Fj — K B Y}?‘ _) . T_ Steele-Petrovich, H.M., 2011, Replacement name for Tetradium
91037'30" DANA, 1846: Journal of Paleontology, v. 85, no. 4, pp.
(BATESVILLE) 802-803.

Straczek, J.A., Kinney, D.M., Palmstrom, W.N., and Spurrier,
F.H., 1950, Geologic map of the central part of the Bate-
ville Manganese District, Independence and Izard Coun-
ties, Arkansas: U.S. Geological Survey Mineral Investiga
tions Field Studies Map, MF-1, 1 sheet, 1:31,680.

Stroud, R.B., Kline, H.D., Brown, W.F., and Ryan, J.P., 1981,
Manganese resources of the Batesville District, Arkansas:
Arkansas Geological Survey Information Circular 27,
146 p.
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