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Location of Grange quadrangle within the Ozark Plateaus Region.

Introduction

This map depicts the surface geology of the Grange quadrangle,
a USGS 7.5-minute series topographic map. The south half of the
quadrangle was mapped for the Earth Mapping Resources Initia-
tive (EMRI) and the north half was mapped for the STATEMAP
program from 2019-2022. In this area, approximately 580 feet (177
meters) of Middle Ordovician to Early Mississippian and Creta-
ceous carbonate and clastic rocks are exposed.

The area spans the Springfield and Salem Plateaus within
the Ozark Plateaus Province. Generally, the rock formations dip
gently southward with local variations due to monoclines and
normal faults. Karst features such as springs, caves, and sinkholes
are common throughout the area.

Glick (1973) mapped the Grange quadrangle in preparation
for the 1:500,000-scale Geologic Map of Arkansas. New field data
was recorded on a portable GPS data collector and uploaded to a
geodatabase. Representative rock samples were also collected for
lithologic description and petrographic analysis.
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Description of Map Units

Alluvium and terrace deposits (Quaternary) - unconsolidated
clay, silt, sand, and gravel, including deposits on one or more
terrace levels along larger tributaries. Ranges from 10-15 feet (3-5
meters) thick.

Terrace deposits (Paleogene?) - gravel deposits that consist of
unconsolidated, coarse sand -to cobble-sized sub-rounded, to
rounded chert and sandy red to white clay. Ranges 40-80 feet
(12-24 meters) thick.

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. Upper surface is hum-
mocky where overlain by gravel deposits. Unconformable with
Paleozoic rocks below. Ranges from 20-60 feet (6-18 meters) thick.

Boone Formation (Lower Mississippian, Osagean and Kinder-
hookian) - fine-grained limestone interbedded with anastomosing
and bedded chert. Light to medium gray on fresh surfaces but usu-
ally weathers to dark gray. The chert varies in color from white to
light gray in the upper portion to dark gray or blue gray in the
lower portion. Springs, caves, and sinkholes are common. A thick
regolith of angular chert fragments in a red clay matrix is present
throughout the quadrangle. Unconformable with the underlying
Penters Chert. Ranges from 20-40 feet (6-12 meters) thick.

Chattanooga Shale (Upper Devonian) - clay shale that is black
on fresh surfaces and weathers dark gray to black. Locally contai-
ns thin siltstone beds and abundant limonite concretions. Uncon-
formable with the underlying Penters Chert. Penters Chert is
included where Chattanooga is mapped seperately. Up to 20 feet
(6 meters) thick.

Penters Chert (Lower to Middle Devonian) - medium- to thick
bedded chert. Gray and white banding is common and red,
orange, and white mottling is also typical. Commonly brecciated
and highly fractured. Contains drusy quartz and 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. Residual chert boulders are pres-
ent on hilltops. Historically mined for manganese. Unconformable
with the underlying Fernvale Limestone. Ranges from 20-60 feet
(6-18 meters) thick.

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
dark gray to brown. Fossils include barrel-shaped crinoids,
brachiopods, bryozoans, and corals. Caves and sinkholes are
abundant. Manganese oxide is present in nodules and thin hori-
zontal zones within the upper section. Unconformable with the
underlying Plattin Limestone where present. Ranges from 20-40
feet (6-12 meters) thick.

Kimmswick Limestone (Middle Ordovician) - medium crystal-
line, gray to white, stylolitic limestone. Locally contains chert frag-
ments. Unconformable with the underlying Plattin Limestone. Up
to 20 feet (6 meters) thick.

Plattin Limestone (Middle Ordovician) - very thin- to medi-
um-bedded micritic to finely crystalline limestone. Light to medium
gray on fresh surfaces but weathers white to light gray and is local-
ly mottled. Contains gastropods, brachiopods, bryozoans and stro-
matolites. 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 dolostone is present in
the lower section. Limestone glades containing abundant solution-
ally enlarged orthogonal joint sets are present throughout the area.
Sinkholes and springs are abundant. Conformable with the under-
lying Joachim Dolomite. Ranges from 20-100 feet (6-30 meters)
thick.

Joachim Dolomite (Middle Ordovician) - fine to medium-crystal-
line sandy dolostone that is thin- to medium-bedded. Medium to
dark gray on fresh surfaces, but weathers light gray to white.
Mudcracks are common. Locally contains calcite blebs and veins,
stromatolites, and dolostone breccia. Contains solutionally enlarg-
ed fractures, caves, and springs. A thin oolitic interval is present
near the top of the unit. Conformable with the underlying St. Peter
Sandstone. Ranges from 20-80 feet (6-24 meters) thick.

St. Peter Sandstone (Middle Ordovician) - fine-grained, thin-to
massive-bedded sandstone. Commonly cross-bedded. Quartz
grains are sub-angular to sub-rounded. White to light gray on
fresh surfaces, but weathers light brown. Friable when broken.
Commonly silica-cemented and quartzitic near faults. Balds or
glades are common. Long ridges or walls composed of tightly
spaced deformation bands commonly stand in relief along faults.
Sandstone pipes are present locally near monoclines or faults.
Sinkholes and caves are common. Unconformable with the under-
lying Everton Formation. Ranges from 20-100 feet (6-30 meters)
thick.

Everton Formation (Middle Ordovician) - interbedded dolostone,
sandy dolostone, sandstone, and limestone. Dolostone is thin-to
medium-bedded and fine to coarsely crystalline. Medium gray on
fresh surfaces, but weathers light gray and is locally mottled.
Locally petroliferous when broken and contains calcite blebs and
mudcracks. Sandstone is very thin to medium bedded and locally
silica cemented. Quartz grains are fine to coarse and sub-rounded
to well-rounded. The Everton Formation was mined for lead and
zinc at two locations on the Grange quadrangle. Up to 100 feet (30
meters) thick.
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Topographic map of the Grange quadrangle showing the location of
data collection sites.

Dolomite, Sphalerite, and Galena in brecciated dolostone of the
Everton Formation. Golconda Prospect.
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