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Geologic Resources Inventory Map Document

Buffalo National River,
Arkansas

Document to Accompany
Digital Geologic-GIS Data

buff_geology.pdf
Version: 9/14/2018

This document has been developed to accompany the digital geologic-GIS data developed by the
Geologic Resources Inventory (GRI) program for Buffalo National River, Arkansas (BUFF).

Attempts have been made to reproduce all aspects of the original source products, including the
geologic units and their descriptions, geologic cross sections, the geologic report, references and all
other pertinent images and information contained in the original publication.

This document contains the following information:

1)About the NPS Geologic Resources Inventory Program — A brief summary of the Geologic
Resources Inventory (GRI) Program and its products. Included are web links to the GRI GIS data
model, and to the GRI products page where digital geologic-GIS datasets, scoping reports and
geology reports are available for download. In addition, web links to the NPS Data Store and GRI
program home page, as well as contact information for the GRI coordinator, are also present.

2)GRI Digital Maps and Source Map Citations — A listing of all GRI digital geologic-GIS maps
produced for this project along with sources used in their completion. In addition, a brief explanation
of how each source map was used is provided.

3)Map Unit List — A listing of all geologic map units present on maps for this project, generally listed
from youngest to oldest.

4)Map Unit Descriptions — Descriptions for all geologic map units. If a unit is present on multiple
source maps the unit is listed with its source geologic unit symbol, unit name and unit age followed
by the unit's description for each source map.

5)Geologic Cross Sections — Geologic cross section graphics with source geologic cross section
abbreviation.

6)Joint Frequency Diagrams & Structural Data - Rose diagrams, bedding and fault measurements,
and other structural data.

7)Ancillary Source Map Information — Additional source map information presented by source map.
For each source map this may include a stratigraphic column, index map, map legend and/or map
notes.

8)GRI Digital Data Credits — GRI digital geologic-GIS data and ancillary map information document
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production credits.

For information about using GRI digital geologic-GIS data contact:

Stephanie O'Meara

Geologist/GIS Specialist/Data Manager

Colorado State University Research Associate, Cooperator to the
National Park Service

1201 Oak Ridge Drive, Suite 200

Fort Collins, CO 80525

phone: (970) 491-6655

fax: (970) 225-3597

e-mail: stephanie.omeara@colostate.edu
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About the NPS Geologic Resources Inventory Program

Background

Recognizing the interrelationships between the physical (geology, air, and water) and biological
(plants and animals) components of the earth is vital to understanding, managing, and protecting
natural resources. The Geologic Resources Inventory (GRI) helps make this connection by providing
information on the role of geology and geologic resource management in parks.

Geologic resources for management consideration include both the processes that act upon the Earth
and the features formed as a result of these processes. Geologic processes include: erosion and
sedimentation; seismic, volcanic, and geothermal activity; glaciation, rockfalls, landslides, and
shoreline change. Geologic features include mountains, canyons, natural arches and bridges,
minerals, rocks, fossils, cave and karst systems, beaches, dunes, glaciers, volcanoes, and faults.

The Geologic Resources Inventory aims to raise awareness of geology and the role it plays in the
environment, and to provide natural resource managers and staff, park planners, interpreters,
researchers, and other NPS personnel with information that can help them make informed
management decisions.

The GRI team, working closely with the Colorado State University (CSU) Department of Geosciences
and a variety of other partners, provides more than 270 parks with a geologic scoping meeting, digital
geologic-GIS map data, and a park-specific geologic report.

Products

Scoping Meetings: These park-specific meetings bring together local geologic experts and park staff
to inventory and review available geologic data and discuss geologic resource management issues. A
summary document is prepared for each meeting that identifies a plan to provide digital map data for
the park.

Digital Geologic Maps: Digital geologic maps reproduce all aspects of traditional paper maps,
including notes, legend, and cross sections. Bedrock, surficial, and special purpose maps such as
coastal or geologic hazard maps may be used by the GRI to create digital Geographic Information
Systems (GIS) data and meet park needs. These digital GIS data allow geologic information to be
easily viewed and analyzed in conjunction with a wide range of other resource management
information data.

For detailed information regarding GIS parameters such as data attribute field definitions, attribute
field codes, value definitions, and rules that govern relationships found in the data, refer to the NPS
Geology-GIS Data Model document available at: http://science.nature.nps.gov/im/inventory/geology/
GeologyGlSDataModel.cfm

Geologic Reports: Park-specific geologic reports identify geologic resource management issues as
well as features and processes that are important to park ecosystems. In addition, these reports
present a brief geologic history of the park and address specific properties of geologic units present in
the park.

For a complete listing of Geologic Resource Inventory products and direct links to the download site
visit the GRI publications webpage http://www.nature.nps.gov/geology/inventory/gre publications.cfm

GRI geologic-GIS data is also available online at the NPS Data Store Search Application: http://irma.
nps.gov/App/Reference/Search. To find GRI data for a specific park or parks select the appropriate
park(s), enter “GRI” as a Search Text term, and then select the Search Button.
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For more information about the Geologic Resources Inventory Program visit the GRI webpage: http://
www.nature.nps.gov/geology/inventory, or contact:

Jason Kenworthy

Inventory Report Coordinator

National Park Service Geologic Resources Division
P.O. Box 25287

Denver, CO 80225-0287

phone: (303) 987-6923

fax: (303) 987-6792

email: Jason _Kenworthy@nps.gov

The Geologic Resources Inventory (GRI) program is funded by the National Park Service (NPS)
Inventory and Monitoring (I&M) Division.
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GRI Digital Maps and Source Map Citations
The GRI digital geologic-GIS maps for Buffalo National River, Arkansas (BUFF):

Digital Geologic-GIS Map of Buffalo National River and Vicinity, Arkansas (GRI MapCode BUFF
)

In addition to the above map the GRI also produced several 7.5' quadrangle component maps that
collectively comprise the above park and vicinity map. Unless noted the full extent of each quadrangle
source map (listed below) was used and all geologic features present on each map including all mine
point features (e.g., gravel pits, quarries, wells) were captured. In addition, prominent map
components present on each source map (e.g., unit colors, unit descriptions, geologic cross sections
and other ancillary map graphics and text) were also incorporated into this GRI digital geologic-GIS
dataset and product. For maps where source map SIM-3314 is listed, this source map was the
primary source for geologic features, and the other source map listed was only used for additional
features not present on SIM-3314, plus provide cross sections, unit descriptions and additional
ancillary source map information.

Component maps that comprise the park and vicinity map and their source map citations.

Digital Geologic-GIS Map of the Big Flat Quadrangle, Arkansas (GRI MapCode BIFL)
Chandler, A.K., Johnson, T.C., Nondorf, L.M., and Traywick, C.L., 2011, Geologic Map of the Big
Flat Quadrangle, Baxter, Marion and Searcy Counties, Arkansas: Arkansas Geological Survey,

Digital Geologic Quadrangle Map, DGM-AR-00075, scale 1:24,000. (Big Flat Quadrangle). (GRI
Source Map ID 74688).

Digital Geologic-GIS Map of the Boxley Quadrangle, Arkansas (GRI MapCode BOXL)

Hudson, M.R., and Turner, K.J., 2007, Geologic Map of the Boxley Quadrangle, Newton and
Madison Counties, Arkansas: U.S. Geological Survey, Scientific Investigations Map, SIM-2991,
scale 1:24,000. (Boxley Quadrangle). (GRI Source Map ID 74842).

Digital Geologic-GIS Map of the Buffalo City Quadrangle, Arkansas (GRI MapCode BFCI)

Chandler, A.K., Nondorf, L.M., Johnson, T.C., and Traywick, C.L., 2011, Geologic Map of the
Buffalo City Quadrangle, Baxter and Marion Counties, Arkansas: Arkansas Geological Survey,
Digital Geologic Quadrangle Map, DGM-AR-00111, scale 1:24,000. (Buffalo City Quadrangle). (
GRI Source Map ID 74674)..

Digital Geologic-GIS Map of the Cozahome Quadrangle, Arkansas (GRI MapCode COZA)

Ausbrooks, S.A., Johnson, T.C., Nondorf, L.M., and Traywick, C.L., 2012, Geologic Map of the
Cozahome Quadrangle, Marion and Searcy Counties, Arkansas: Arkansas Geological Survey,
Digital Geologic Quadrangle Map, DGM-AR-00187, scale 1:24,000. (Cozahome Quadrangle). (
GRI Source Map ID 74675)..

Digital Geologic-GIS Map of the Eula Quadrangle, Arkansas (GRI MapCode EULA)

Braden, A.K., and Ausbrooks, S.M., 2003, Geologic Map of the Eula Quadrangle, Newton and
Searcy Counties, Arkansas: Arkansas Geological Survey, Digital Geologic Quadrangle Map, DGM-
AR-00269, scale 1:24,000. (Eula Quadrangle). (GRI Source Map ID 62271).

Digital Geologic-GIS Map of the Harriet Quadrangle, Arkansas (GRI MapCode HRRT)
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Smart, E.E, and Hutto, R.S., 2008, Geologic Map of the Harriet Quadrangle, Searcy County,
Arkansas: Arkansas Geological Survey, Digital Geologic Quadrangle Map, DGM-AR-00374, scale
1:24,000. (Harriet Quadrangle). (GRI Source Map ID 75408).

Digital Geologic-GIS Map of the Hasty Quadrangle, Arkansas (GRI MapCode HSTY)

Hudson, M.R., and Turner, K.J., 2014, Geologic Map of the West-Central Buffalo National River
Region, Northern Arkansas: U.S. Geological Survey, Scientific Investigations Map SIM-3314, scale
1:24,000. (West-Central Buffalo National River Region). (GRI Source Map ID 75962).

Hudson, M.R., and Murray, K.E., 2004, Geologic Map of the Hasty Quadrangle, Boone and
Newton Counties, Arkansas: U.S. Geological Survey, Scientific Investigations Map, SIM-2847,
scale 1:24,000. (Hasty Quadrangle). (GRI Source Map ID 68982).

Digital Geologic-GIS Map of the Jasper Quadrangle, Arkansas (GRI MapCode JSPR)

Hudson, M.R., and Turner, K.J., 2014, Geologic Map of the West-Central Buffalo National River
Region, Northern Arkansas: U.S. Geological Survey, Scientific Investigations Map SIM-3314, scale
1:24,000. (West-Central Buffalo National River Region). (GRI Source Map ID 75962).

Hudson, M.R., Murray, K.E., and Pezzutti, Deborah, 2001, Geologic Map of the Jasper
Quadrangle, Newton and Boone Counties, Arkansas: U.S. Geological Survey, Miscellaneous Field
Studies Map, MF-2356, scale 1:24,000. (Jasper Quadrangle). (GRI Source Map ID 3807).

Digital Geologic-GIS Map of the Marshall Quadrangle, Arkansas (GRI MapCode MRSH)

Hutto, R.S., and Smart, E.E., 2008, Geologic Map of the Marshall Quadrangle, Searcy County,
Arkansas: Arkansas Geological Survey, Digital Geologic Quadrangle Map, DGM-AR-00532, scale
1:24,000. (Marshall Quadrangle). (GRI Source Map ID 75407).

Digital Geologic-GIS Map of the Maumee Quadrangle, Arkansas (GRI MapCode MAUM)

Hudson, M.R., and Turner, K.J., 2014, Geologic Map of the West-Central Buffalo National River
Region, Northern Arkansas: U.S. Geological Survey, Scientific Investigations Map SIM-3314, scale
1:24,000. (West-Central Buffalo National River Region). (GRI Source Map ID 75962).

Turner, K.J., and Hudson, M.R., 2010, Geologic Map of the Maumee Quadrangle, Searcy and
Marion Counties, Arkansas: U.S. Geological Survey, Scientific Investigations Map, SIM-3134,
scale 1:24,000. (Maumee Quadrangle). (GRI Source Map ID 74689).

Digital Geologic-GIS Map of the Mt. Judea Quadrangle, Arkansas (GRI MapCode MOJU)

Braden, A.K., and Ausbrooks, S.M., 2003, Geologic Map of the Mt. Judea Quadrangle, Newton
County, Arkansas: Arkansas Geological Commission, Digital Geologic Quadrangle Map, DGM-AR-
00590, scale 1:24,000. (Mt. Judea Quadrangle). (GRI Source Map ID 60913).

Digital Geologic-GIS Map of the Murray Quadrangle, Arkansas (GRI MapCode MRAY)

Hudson, M.R., and Turner, K.J., 2016, Geologic Map of the Murray Quadrangle, Newton County,
Arkansas: U.S. Geological Survey, Scientific Investigations Map, SIM-3360, scale 1:24,000. (
Murray Quadrangle). (GRI Source Map ID 76081).

Digital Geologic-GIS Map of the Osage SW Quadrangle, Arkansas (GRI MapCode OSGS)

Hudson, M.R., and Turner, K.J., 2018, Geologic Map of the Osage SW Quadrangle, Newton,
Madison, and Carroll Counties, Arkansas: U.S. Geological Survey, Scientific Investigations Map,
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SIM-3400, scale 1:24,000. (Osage SW Quadrangle). (GRI Source Map ID 76151).

This source data is unpublished and preliminary.
Digital Geologic-GIS Map of the Parthenon Quadrangle, Arkansas (GRI MapCode PART)
Braden, A.K., and Ausbrooks, S.M., 2003, Geologic Map of the Parthenon Quadrangle, Newton

County, Arkansas: Arkansas Geological Commission, Digital Geologic Quadrangle Map, DGM-
AR-00680, scale 1:24,000. (Parthenon Quadrangle). (GRI Source Map ID 4176).

Digital Geologic-GIS Map of the Ponca Quadrangle, Arkansas (GRI MapCode PNCA)

Hudson, M.R., and Turner, K.J., 2014, Geologic Map of the West-Central Buffalo National River
Region, Northern Arkansas: U.S. Geological Survey, Scientific Investigations Map SIM-3314, scale
1:24,000. (West-Central Buffalo National River Region). (GRI Source Map ID 75962).

Hudson, M.R., and Murray, K.E., 2003, Geologic Map of the Ponca Quadrangle, Newton, Boone,
and Carroll Counties, Arkansas: U.S. Geological Survey, Miscellaneous Field Studies Map, MF-
2412, scale 1:24,000. (Ponca Quadrangle). (GRI Source Map ID 4854).

Digital Geologic-GIS Map of the Rea Valley Quadrangle, Arkansas (GRI MapCode REVA)

Ausbrooks, S.A., Johnson, T.C., Nondorf, L.M., and Traywick, C.L., 2011, Geologic Map of the
Rea Valley Quadrangle, Marion County, Arkansas: Arkansas Geological Survey, Digital Geologic
Quadrangle Map, DGM-AR-00730, scale 1:24,000. (Rea Valley Quadrangle). (GRI Source Map ID
74687).

Digital Geologic-GIS Map of the St. Joe Quadrangle, Arkansas (GRI MapCode SAJO)

Hudson, M.R., and Turner, K.J., 2014, Geologic Map of the West-Central Buffalo National River
Region, Northern Arkansas: U.S. Geological Survey, Scientific Investigations Map SIM-3314, scale
1:24,000. (West-Central Buffalo National River Region). (GRI Source Map ID 75962).

Hudson, M.R., and Turner, K.J., 2009, Geologic Map of the St. Joe Quadrangle, Searcy and
Marion Counties, Arkansas: U.S. Geological Survey, Scientific Investigations Map, SIM-3074,
scale 1:24,000. (St. Joe Quadrangle). (GRI Source Map ID 75172).

Digital Geologic-GIS Map of the Snowball Quadrangle, Arkansas (GRI MapCode SNWB)

Braden, A.K., and Ausbrooks, S.M., 2003, Geologic Map of the Snowball Quadrangle, Searcy
County, Arkansas: Arkansas Geological Commission, Digital Geologic Quadrangle Map, DGM-
AR-00800, scale 1:24,000. (Snowball Quadrangle). (GRI Source Map ID 62287).

Digital Geologic-GIS Map of the Western Grove Quadrangle, Arkansas (GRI MapCode WEGR)

Hudson, M.R., and Turner, K.J., 2014, Geologic Map of the West-Central Buffalo National River
Region, Northern Arkansas: U.S. Geological Survey, Scientific Investigations Map SIM-3314, scale
1:24,000. (West-Central Buffalo National River Region). (GRI Source Map ID 75962).

Hudson, M.R., Turner, K.J., and Repetski, J.E., 2006, Geologic Map of the Western Grove
Quadrangle, Northwestern Arkansas: U.S. Geological Survey, Scientific Investigations Map, SIM-
2921, scale 1:24,000. (Western Grove Quadrangle). (GRI Source Map ID 74478).

Additional information pertaining to each source map is also presented in the GRI Source Map
Information (BUFFMAP) table included with the GRI geologic-GIS data.
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Index Map

The following index map displays the extent of GRI digital geologic-GIS data for Buffalo National
River. The 7.5' quadrangles that comprise the extent of the data is also presented. The boundary of
Buffalo National River (in dark green, as of September 2018), as well as quadrangle source maps
used (map series numbers in parenthesis (e.g., DGM-AR-00075) in blue) is also displayed. The
dashed red outline represents the extent of the West-Central Buffalo National River Region (SIM-
3314) source map. This source map was the primary source for quadrangles within the GRI digital
geologic-GIS data that this map covered.
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Index map produced by James Winter (Colorado State University).
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Map Unit List

The geologic units present in the digital geologic-GIS data produced for Buffalo National River,
Arkansas (BUFF) are listed below. Units are listed with their assigned unit symbol and unit name (e.
g., Qat - Alluvium and terrace deposits). Units are listed from youngest to oldest. No description for
water is provided. Information about each geologic unit is also presented in the GRI Geologic Unit
Information (BUFFUNIT) table included with the GRI geology-GIS data. Some source unit symbols,
names and/or ages may have been changed in this document and in the GRI digital geologic-GIS
data. This was done if a unit was considered to be the same unit as one or more units on other source
maps used for this project, and these unit symbols, names and/or ages differed. In this case a single
unit symbol and name, and the unit's now recognized age, was adopted. Unit symbols, names and/or
ages in a unit descriptions, or on a correlation of map units or other source map figure were not
edited. If a unit symbol, name or age was changed by the GRI the unit's source map symbol, name
and/or age appears with the unit's source map description.

Cenozoic Era

Quaternary Period

Qat - Alluvium and terrace deposits

Qal - Alluvium deposits

Qty - Young terrace and active channel deposits
Qc - Colluvial deposits

Qls - Landslide deposits

Qtm - Medial terrace and alluvial deposits

Qto1l - Old terrace and alluvial deposits

Qbx - Remnant block deposits

Qto2 - Very old terrace and alluvial deposits

Paleozoic Era

Pennsylvanian Period

PNa - Atoka Formation

PNbu - Bloyd Formation, upper part

PNbm - Bloyd Formation, "middle Bloyd sandstone
PNbl - Bloyd Formation, lower part

PNw - Witts Springs Formation

PNhp - Hale Formation, Prairie Grove Member
PNhc - Hale Formation, Cane Hill Member

Mississippian Period

Mi - Imo interval

Mp - Pitkin Limestone

Mf - Fayetteville Shale, undivided

Mfw - Fayetteville Shale, Wedington Sandstone Member
Mfmb - Fayetteville Shale, main body

Mbv - Batesville Sandstone/ Formation

Mm - Moorefield Formation

Mbu - Boone Formation, undivided

Mbmb - Boone Formation, main body

Mbsco - Boone Formation, Short Creek Oolite

Mbsj - Boone Formation, St. Joe Limestone Member

Silurian Period
Su - Silurian Limestone, undifferentiated
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Ordovician Period
Ocs - Cason Shale
Ocsf - Cason Shale and Fernvale Limestone

Ocsfk - Cason Shale, Fernvale Limestone and Kimmswick Limestone

Of - Fernvale Limestone

Ofp - Fernvale Limestone and Plattin Limestone
Opl - Plattin Limestone

Oplj - Plattin Limestone and Joachim Dolomite
Osp - St. Peter Sandstone

Oe - Everton Formation, undivided

Oeu - Everton Formation, upper part

Oel - Everton Formation, lower part

Op - Powell Dolomite

Opblc - Powell Dolomite, black ledge chert

QOu - Lower Ordovician rocks, undivided

OCu - Lower Ordovician and Cambrian rocks, undivided
Oc - Cotter Dolomite
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Map Unit Descriptions

Descriptions of all geologic map units, generally listed from youngest to oldest, are presented below.
As mentioned in the Map Unit Listing section some source map unit symbols may have been
changed. Unit descriptions and ancillary figures from the older component maps are included with
this report because they contain more detailed descriptions of geologic features and processes than
the West-Central Buffalo National River Region compiled map.

Qat - Alluvium and terrace deposits (Quaternary)

Qat - Alluvium and terrace deposits (Quaternary)

Unconsolidated clay, silt, sand and gravel including deposits on one or more terrace levels in small
streams and tributaries to the Buffalo River. Approximately 5-8 feet (1-2 meters) is exposed in gravel
bars along creeks and tributaries to the Buffalo River. Exposed terraces along Big Creek range from
10-30 feet (3-9 meters) thick. (Description from source map: Big Flat Quadrangle).

Qat - Alluvium and terrace deposits (Quaternary)

Unconsolidated clay, silt, sand and gravel including deposits on one or more terrace levels in small
creeks and tributaries to the Buffalo and White Rivers. Approximately 5-20 feet (1.5-6 meters).
(Description from source map: Buffalo City Quadrangle).

Qat - Alluvium and terrace deposits (Quaternary)

Unconsolidated deposits of clay, silt, sand and gravel including deposits on one or more terrace levels
in small creeks and tributaries to the Buffalo River. Thickness is variable and reaches up to 20 feet (0-
6 meters). (Description from source maps: Cozahome Quadrangle and Rea Valley Quadrangle).

Qat - Alluvium and terrace deposits (Quaternary)

Unconsolidated clay, silt, sand and gravel including deposits on one or more terrace levels.
(Description from source maps: Eula Quadrangle, Harriet Quadrangle, Mt. Judea Quadrangle, and
Parthenon Quadrangle).

Qat - Alluvium and terrace deposits (Quaternary)

Unconsolidated clay, silt, sand and gravel including deposits on one or more terrace levels. These
deposits are only shown in areas where they do not overlap the Silurian and Ordovician units in Bear
and Brush Creek to more clearly show the structure of those units. (Description from source map:
Marshall Quadrangle).

Qat - Alluvium and terrace deposits (Quaternary)

Unconsolidated clay, silt, sand, and gravel including deposits on one or more terrace levels in small
streams and tributaries to the Buffalo River. Approximately 5-20 ft. (1-6 m) is exposed in gravel bars
along creeks and tributaries to the Buffalo River. (Description from source map: Snowball Quadrangle

).

Qal - Alluvium deposits (Quaternary)

Qal - Alluvial deposits (Quaternary)

Unconsolidated alluvial deposits of Sweden Creek (northwest map area). Light-brown fine sand
underlies smooth land surfaces that are 10-15 ft above level of creek. Deposits as thick as 15 ft.
(Description from source map: Boxley Quadrangle).

Qal - Alluvium deposits (Quaternary)

Unconsolidated deposits of clay, silt, sand and gravel within the active channel and sandy/gravel point
bar deposits along Water Creek and the Buffalo River. Thickness is variable and reaches up to 20 feet
(0-6 meters). (Description from source map: Cozahome Quadrangle).
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Qal - Alluvial and active channel deposits of tributary drainages (Quaternary)

Tributaries to the Buffalo River include Tomahawk, Dry, and Water Creeks. Active-channel deposits
include gravel deposits, composed of subangular to rounded Paleozoic rock clasts of predominantly
chert and sandstone, and sandy point bar deposits composed mostly of rounded fine sand. Low
terraces and active flood plain composed of light-brown, fine sand are locally present adjacent to
creeks and extend up to about 20 ft above creek level. Unmapped bedrock exposures are
interspersed along channels. As thick as 10 ft. (Description from source map: Maumee Quadrangle).

Qal - Alluvial deposits (Quaternary)

Unconsolidated alluvial deposits of Henson Creek (northeast map area). Light-brown fine sand
underlies smooth land surfaces that are 10 to 15 ft above level of creek. Deposits as thick as 15 ft.
(Description from source map: Murray Quadrangle).

Qal - Alluvium (Quaternary)

Unconsolidated deposits of clay, silt, sand and gravel within the “active channel” and sandy/gravel
point bar deposits along Crooked Creek and the Buffalo River. Thickness is variable and reaches up
to 20 feet (0-6 meters). (Description from source map: Rea Valley Quadrangle).

Qal - Alluvial deposits (Quaternary)

Unconsolidated sand and gravel of Tomahawk, Mill, and Dry Creeks. Active-channel gravel deposits
composed of subangular to rounded Paleozoic rock clasts of mixed lithology along drainages are
interspersed with bedrock exposures (not mapped). Low terraces of light-brown, fine sand are locally
present adjacent to creeks. As thick as 10 ft. (Description from source map: St. Joe Quadrangle).

Qal - Alluvial deposits (Quaternary)

Unconsolidated channel and valley-fill deposits of Clear Creek. Channel deposits are subangular to
rounded gravel of Paleozoic chert and sandstone and lesser sand and silt; small areas of unmapped
bedrock are interspersed in the channel. Alluvial deposits filling valley bottom are composed of
reddish-brown fine sand, siltstone, and claystone and contain subrounded to subangular fragments of
weathered chert and sandstone. Valley-fill deposits underlie smooth land surfaces that are 10-15 ft
above base-flow level of creek. Deposits are as thick as 15 ft. (Description from source map: Western
Grove Quadrangle).

Qal - Alluvial deposits (Quaternary)

Unconsolidated silt, sand, and gravel. Active-channel gravel deposits are composed of subangular to
rounded Paleozoic rock clasts of mixed lithology along drainages, and interspersed with bedrock
exposures (not mapped). Low terraces of light-brown, fine sand to reddish-brown silt are present
adjacent to streams and underlie smooth land surfaces that are 10-15 ft above base-flow level of
streams. As thick as 15 ft. (Description from source map: West-Central Buffalo National River Region

).

Qty - Young terrace and active channel deposits (Quaternary)

Qty - Young terrace and active channel deposits (Quaternary)

Unconsolidated clay, silt, sand and gravel in gravel bars and sandy point bar deposits along the
Buffalo River. Primarily clay, silt and sand in youngest terrace above the river. The tops of terraces
are generally flat but can be hummocky and dissected by tributaries. Approximately 20-30 feet (6-9
meters) thick. (Description from source map: Big Flat Quadrangle).

Qty - Younger terrace and active-channel deposits (Quaternary)

Unconsolidated sand and gravel of Buffalo River and tributaries. Terrace deposits are principally
composed of light-brown fine sand; smooth upper surfaces are about 20ft above river. Gravel deposits
of active channel are composed of subangular to rounded Paleozoic rock clasts of mixed lithology
along drainages and are interspersed with bedrock exposures to small to show at map scale. Low-
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lying parts of deposit subject to periodic flooding. As thick as 20 ft. (Description from source map:
Boxley Quadrangle).

Qty - Young terrace and active channel deposits (Quaternary)

Unconsolidated sand and gravel in gravel bars and sandy point bar deposits along the Buffalo and
White Rivers. Primarily clay, silt and sand in youngest terrace above the river. The tops of the terraces
are generally flat but can be hummocky and dissected by local side streams. Approximately 20-40
feet (6-12 meters). (Description from source map: Buffalo City Quadrangle).

Qty - Young terrace deposits (Quaternary)

Unconsolidated deposits of primarily clay, silt and sand in youngest terrace approximately 20-60 feet
above the river. The tops of the terraces are generally flat but can be hummocky and dissected by
smaller streams. This terrace may correspond with the terrace portion of Turner and Hudson'’s (2010)
young terrace. Thickness is variable and reaches up to 20 feet (0-6 meters). (Description from source
map: Cozahome Quadrangle).

Qty - Young terrace and active channel deposits (Quaternary)

Unconsolidated clay, silt, sand and gravel in gravel bars and sandy point bar deposits along the
Buffalo River. Primarily clay, silt, and sand in youngest terrace above the river. The tops of terraces
are generally hummocky and tree-covered but can be flat and commonly dissected by tributaries.
Approximately 20-30 ft. (6-9 m.) thick. (Description from source map: Eula Quadrangle).

Qty - Younger terrace and active-channel alluvial deposits (Quaternary)

Unconsolidated sand and gravel of Buffalo River. Terrace deposits are principally composed of light-
brown, fine sand; smooth upper surfaces are about 20 ft above base-flow level of river. Active-channel
gravel deposits are composed of subangular to rounded Paleozoic rock clasts of mixed lithology along
drainages, and they are interspersed with bedrock exposures (not mapped). As thick as 20 ft.
(Description from source map: Hasty Quadrangle).

Qty - Younger terrace and alluvium deposits (Quaternary)

Unconsolidated sand and gravel of the Buffalo and Little Buffalo River and their major tributaries.
Terrace deposits are principally composed of fine sand and have smooth upper surfaces that are
about 20 ft (6 m) above the base-flow level of the rivers. Gravel deposits mostly line recent drainages
and are composed of subrounded to rounded clasts of mixed lithology. (Description from source map:
Jasper Quadrangle).

Qty - Young terrace and active channel deposits (Quaternary)

Unconsolidated clay, silt, sand, and gravel in gravel bars and point bar deposits along the Buffalo
River. Primarily clay, silt and sand in youngest terrace above the river. The tops of terraces are
generally hummocky and tree-covered but also common are flat tops dissected by tributaries.
Approximately 20-30 ft. (6-9 m) thick. (Description from source map: Marshall Quadrangle).

Qty - Young terrace and active channel alluvial deposits (Quaternary)

Active channel deposits consist of gravel bar and sandy point bar deposits of the Buffalo River. Gravel
bar deposits composed of rounded to subrounded pebble- to cobble-sized clasts of Paleozoic chert,
dolostone, and sandstone, and sandy point bar deposits composed of fine to medium, rounded to
well-rounded sand grains. Terrace deposits are principally light-brown, fine sand with lesser
interspersed silt and have smooth upper surfaces that are about 20—40 ft above the base-flow level of
river. Unmapped bedrock exposures are located along channel. Deposits are as thick as 20 ft.
(Description from source map: Maumee Quadrangle).

Qty - Young terrace and active channel deposits (Quaternary)

Unconsolidated clay, silt, sand, and gravel in gravel bars and sandy point bar deposits along the
Buffalo River. Primarily clay, silt, and sand in youngest terrace above the river. The tops of terraces
are generally hummocky and tree-covered but can be flat and commonly dissected by tributaries.
Approximately 20-30 ft. (6-9 m) thick. (Description from source maps: Mt. Judea Quadrangle and
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Snowball Quadrangle).

Qty - Younger terrace and active-channel alluvial deposits (Quaternary)

Unconsolidated sand and gravel of Buffalo River, Little Buffalo River, and tributaries. Terrace deposits
are principally composed of light-brown fine sand; smooth upper surfaces are about 20 feet (ft) above
the river. Gravel deposits of the active channel are composed of subangular to rounded Paleozoic
rock clasts of mixed lithology along drainages and are interspersed with bedrock exposures too small
to show at map scale. Low-lying parts of deposit are subject to periodic flooding. As thick as 20 ft.
(Description from source map: Murray Quadrangle).

Qty - Younger terrace and active-channel alluvial deposits (Quaternary)

Unconsolidated sand and gravel of the Buffalo River. Terrace deposits are principally composed of
light brown fine sand and have smooth upper surfaces that are as much as 20 ft (6 m) above the
base-flow level of the river. Active-channel gravel deposits are composed of subangular to rounded
Paleozoic rock clasts of mixed lithology along drainages and they are interspersed with bedrock
exposures (not mapped). Deposits are as thick as 20 ft (6 m). (Description from source map Osage
SW Quadrangle).

Qty - Younger terrace and active-channel alluvial deposits (Quaternary)

Unconsolidated sand and gravel of the Buffalo River and tributaries to the Kings River that include
Sweden Creek, Dry Creek, Dry Fork, and Kenner Creek. Terrace deposits are principally composed
of light-brown fine sand; smooth upper surfaces are about 20 ft above base flow. Gravel deposits of
the active channels are composed of subangular to rounded Paleozoic rock clasts of mixed lithology,
which are interspersed with bedrock exposures too small to show at map scale. Low-lying parts of
deposit subject to periodic flooding. As thick as 20 ft. (Description from source map Ponca

Quadrangle).

Qty - Young terrace deposits (Quaternary)

Unconsolidated deposits of primarily clay, silt and sand in the youngest terrace approximately 20-40
feet above Crooked Creek and the Buffalo River. The tops of the terraces are generally flat but can be
hummocky and dissected by smaller streams. This terrace may correspond with the terrace portion of
Turner and Hudson’s (2010) young terrace. Thickness is variable and reaches up to 20 feet (0-6
meters). (Description from source map: Rea Valley Quadrangle).

Qty - Younger terrace and channel alluvial deposits (Quaternary)

Unconsolidated sand and gravel of Buffalo River. Terrace deposits are principally light-brown fine
sand and have smooth upper surfaces that are about 20 ft above the base-flow level of river. Channel
gravel is subangular to rounded and composed of Paleozoic sandstone, chert, dolostone, and
limestone; unmapped bedrock exposures are interspersed along channel. Deposits are as thick as 20
ft. (Description from source map: Western Grove Quadrangle).

Qty - Younger terrace and channel alluvial deposits (Quaternary)

Unconsolidated sand and gravel of Buffalo River. Terrace deposits are principally light-brown fine
sand and have smooth upper surfaces that are about 20 ft above the base-flow level of river. Channel
gravel is subangular to rounded and composed of clasts of Paleozoic sandstone, chert, and sparse
dolostone and limestone; unmapped bedrock exposures are interspersed along channel. As thick as
20 ft. (Description from source map: West-Central Buffalo National River Region).

Qc - Colluvial deposits (Quaternary)

Qc - Colluvial deposits (Quaternary)

Unconsolidated deposits of subrounded to angular blocks as large as 20 ft in diameter, commonly in
an orange-brown silty clay matrix. Blocks are mostly derived from the basal sandstone of the upper
part of the Bloyd Formation (PNbu) and the Cane Hill Member (PNhc) of the Hale Formation. Deposits
have fan-like morphology and were mapped where sufficiently thick to mask typical ledge-flat
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topography of underlying bedrock. Smaller, thinner colluvial deposits elsewhere were not mapped.
Thickness uncertain but probably more than 10 ft. (Description from source maps: Boxley Quadrangle
and Murray Quadrangle).

Qc - Colluvial deposits (Quaternary)

Unconsolidated deposits of angular blocks as large as 20 ft (6 m) in diameter that are mostly derived
from the basal sandstone of the upper Bloyd Formation. Thickness of deposit is variable but exceeds
60 ft (18 m) along Boulder Creek. Thinner colluvial deposits present elsewhere are not mapped.
(Description from source map: Jasper Quadrangle).

Qc - Colluvial deposits (Quaternary)

Unconsolidated deposits of subrounded to angular blocks as large as 20 ft in diameter, commonly in
an orange-brown, silty clay matrix. Blocks are mostly derived from the basal sandstone of the upper
part of the Bloyd Formation (*bu) and the Cane Hill Member (*hc) of the Hale Formation. Deposits
have fan-like morphology and were mapped where sufficiently thick to mask typical ledge-flat
topography of underlying bedrock. Smaller, thinner colluvial deposits elsewhere were not mapped.
Thickness probably 10 ft or more. (Description from source map Osage SW Quadrangle).

Qc - Colluvial deposits (Quaternary)

Unconsolidated deposits of angular blocks as large as 20 ft (6 m) in diameter that are mostly derived
from the basal sandstone of the upper Bloyd Formation. Colluvium in southeast corner of map is a
continuation of a thick deposit centered on Boulder Creek in adjacent Jasper quadrangle (Hudson and
others, 2001). Colluvium deposit in east-central part of map (sec. 13, T. 16 N., R. 22 W.) conceals
probable erosional truncation of Pitkin Limestone and Wedington Sandstone Member of the
Fayetteville Shale beneath Cane Hill Member of the Hale Formation. Colluvial deposits present
elsewhere are not mapped. Thickness uncertain but probably more than 10 ft (3 m). (Description from
source map: Ponca Quadrangle).

Qc - Colluvial deposits (Quaternary)

Unconsolidated deposits of subrounded to angular blocks as large as 20 ft in diameter, commonly in
an orange-brown silty clay matrix. Blocks are mostly derived from basal sandstone of upper part of
Bloyd Formation (PNbu) and Cane Hill Member (PNhc) of the Hale Formation. Deposits have fan-like
morphology and were mapped where sufficiently thick to mask typical ledge-flat topography of
underlying bedrock. Smaller, thinner colluvial deposits elsewhere were not mapped. Thickness
uncertain but probably more than 10 ft. (Description from source map: St. Joe Quadrangle).

Qc - Colluvial deposits (Quaternary)

Unconsolidated deposits of subrounded to angular blocks as large as 20 ft in diameter, commonly in
an orange-brown silty clay matrix. Blocks are mostly derived from the basal sandstone of the upper
part of the Bloyd Formation (PNbu) or the Cane Hill Member (PNhc) of the Hale Formation. Deposits
have fan-like morphology and were mapped where sufficiently thick to mask typical ledge-flat
topography of underlying bedrock. Smaller, thinner colluvial deposits elsewhere were not mapped.
Thickness as great as 60 ft. (Description from source map: West-Central Buffalo National River

Region).

QIls - Landslide deposits (Quaternary)

QI - Landslide (Quaternary)

Large slide blocks of limestone, sandstone, and shale derived from the Pennsylvanian Bloyd
Formation (PNb) through the Mississippian Fayetteville Shale (Mf). Upper parts of slides are semi-
coherent stratigraphic sequences back tilted into hillsides and down-dropped relative to bedrock.
Lower parts of slides root in deformed lower part of Fayetteville Shale. (Description from source map:
Boxley Quadrangle).

Qls - Landslide deposits (Quaternary)
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Large blocks of St. Peter Sandstone scattered across a hummocky surface of unconsolidated material
along Panther Creek. Thickness is variable. (Description from source map: Cozahome Quadrangle).

Qls - Landslide deposits (Quaternary)

Mostly blocks of sandstone derived from the Morrowan units. Also contains shale slumps from
Morrowan and upper Mississippian units. (Description from source maps: Eula Quadrangle and
Snowball Quadrangle).

QI - Landslide (Quaternary)

Large slide blocks of limestone, sandstone, and shale derived from the Pitkin Limestone (Mp) and the
Wedington Sandstone Member (Mfw) and main body of the Fayetteville Shale (Mf); generally back
tilted into hillside on north side of Sulphur Mountain. Blocks moved over middle and lower parts of the
Fayetteville Shale. (Description from source map: Hasty Quadrangle).

Qls - Landslide deposits (Quaternary)

Slump block of shale from main body of Fayetteville Shale (Mf) and minor sandstone blocks derived
from Wedington Sandstone Member (Mfw) of Fayetteville Shale in west central part of map. Generally
back-tilted into hillside and forms hummocky terrain. Probably no more that 60-80 ft thick.
(Description from source map: Maumee Quadrangle).

Qls - Landslide deposits (Quaternary)

Blocks of sandstone derived from the Morrowan units. Along roads, the landslides are mostly in shale
units either in the Fayetteville Shale or Cane Hill Member of the Hale Formation. (Description from
source maps: Mt. Judea Quadrangle, Parthenon Quadrangle).

Qls - Landslide (Quaternary)

Slide blocks of limestone, sandstone, and shale derived from the Pennsylvanian Bloyd Formation
(PNbu and PNbl) through the Prairie Grove and Cane Hill Members of the Hale Formation (Phf and
Phc, respectively). Upper parts of slides are semi-coherent stratigraphic sequences back tilted into
hillsides and down-dropped relative to bedrock. (Description from source map: Murray Quadrangle).

QI - Landslide (Quaternary)

Large slide blocks of limestone, sandstone, and shale derived from the Lower Pennsylvanian Bloyd
Formation through the Upper Mississippian Fayetteville Shale. Upper parts of slides are semi-
coherent stratigraphic sequences that are back tilted into hillsides and down-dropped relative to
bedrock. Lower parts of slides root in deformed lower part of Fayetteville Shale. (Description from
source map: West-Central Buffalo National River Region).

Qtm - Medial terrace and alluvial deposits (Quaternary)

Qtm - Medial terrace and alluvial deposits (Quaternary)

Unconsolidated clay, silt and sand in a higher terrace along the Buffalo River. It is approximately 40
feet (12 meters) above the river and ranges in thickness from 20-40 feet (6-12 meters). (Description
from source map: Big Flat Quadrangle).

Qtm - Medial terrace and alluvial deposits (Quaternary)
Unconsolidated clay, silt and sand in higher terrace above the Buffalo and White Rivers. Ranges in
thickness from 20-30 feet (6-9 meters). (Description from source map: Buffalo City Quadrangle).

Qtm - Medial terrace deposits (Quaternary)

Unconsolidated deposits of clay, silt and sand in higher (older) terraces approximately 40-80 feet
above Water Creek and the Buffalo River. This terrace may correspond with Turner and Hudson’s
(2010) medial terrace. Thickness is variable and may reach up to 20 feet (0-6 meters). (Description
from source map: Cozahome Quadrangle).
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Qtm - Medial terrace and alluvial deposits (Quaternary)

Unconsolidated clay, silt, sand, gravel, and cobbles located approximately 40 ft. (12 m.) above the
Buffalo River. The contact with the underlying young terrace is located at a riser that is approximately
15-20 ft. (4-6 m.) high and usually coincides with the edge of the riparian zone along the river. Ranges
in thickness from 20-60 ft. (6-18 m.). (Description from source map: Eula Quadrangle).

Qtm - Medial terrace and alluvial deposits (Quaternary)

Unconsolidated sand deposits adjacent to Buffalo River. Deposits are poorly exposed and are
principally brown-weathered, fine sand as high as 40 ft above base-flow level of river. Includes
deposits within abandoned channel of Buffalo River east of Lost Hill. Thickness uncertain but probably
as much as 20 ft. (Description from source map: Hasty Quadrangle).

Qtm - Medial terrace and alluvial deposits (Quaternary)

Unconsolidated clay, silt, sand, gravel, and cobbles along the Buffalo River. The contact with the
underlying young terrace is located at the base of a riser that is approximately 15-20 ft. (4-6 m) high
and usually coincides with the edge of the riparian zone along the river. This terrace is located
approximately 40 ft. (12 m) above the river and ranges in thickness from 20-60 ft. (6-18 m).
(Description from source map: Marshall Quadrangle).

Qtm - Medial terrace and alluvial deposits (Quaternary)

Unconsolidated sand deposits adjacent to Buffalo River. Deposits are poorly exposed and are
principally brown-weathered, fine sand. Terrace surfaces are flat to gently sloping as high as 60 ft
above base-flow level of river. Thickness uncertain but probably as much as 20 ft. (Description from
source map: Maumee Quadrangle).

Qtm - Medial terrace and alluvial deposits (Quaternary)

Unconsolidated clay, silt, sand, gravel, and cobbles along the Buffalo River. The contact with the
underlying terrace is located at a riser that is approximately 15-20 ft. (4-6 m) high and usually
coincides with the edge of the riparian zone approximately 40 ft. (12 m) above the river. Ranges in
thickness from 20-60 ft. (6-18 m). (Description from source map: Mt. Judea Quadrangle).

Qtm - Medial terrace and alluvial deposits (Quaternary)

Unconsolidated gravel and sand deposits adjacent to the Buffalo River. Deposits are poorly exposed
and are principally a lag of brown-weathered, subrounded to rounded Paleozoic rock clasts of mixed
lithology that are as high as 40-60 ft (12—18 m) above the base-flow level of the river. Thickness
uncertain but probably as much as 20 ft (6 m). (Description from source map: Ponca Quadrangle).

Qtm - Medial terrace deposits (Quaternary)

Unconsolidated deposits of clay, silt and sand in higher terraces approximately 40-80 feet above
Crooked Creek and the Buffalo River. This terrace may correspond with Turner and Hudson’s (2010)
medial terrace. Thickness is variable and reaches up to 20 feet (0-6 meters). (Description from source
map: Rea Valley Quadrangle).

Qtm - Medial terrace and alluvial deposits (Quaternary)

Unconsolidated clay, silt, sand, gravel, and cobbles along the Buffalo River. The contact with the
underlying young terrace is located at a riser that is approximately 15-20 ft. (4-6 m) high and usually
coincides with the edge of the riparian zone along the river. This terrace is located approximately 40
ft. (12 m) above the river and ranges in thickness from 20-60 ft. (6-18 m). (Description from source
map: Snowball Quadrangle).

Qtm - Medial terrace and alluvial deposits (Quaternary)

Unconsolidated sand and gravel deposits adjacent to Buffalo River. Deposits are poorly exposed and
are principally brown-weathered, fine sand but include basal zones of subrounded gravel containing
pebbles to cobbles of Paleozoic sandstone and chert. Both basal strath and upper deposit surfaces
are flat to gently sloping and are 30-45 ft and 65-100 ft above the base-flow level of river,
respectively. Thickness 15-50 ft. (Description from source map: West-Central Buffalo National River
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Region).

Qtol - Old terrace and alluvial deposits (Quaternary)

Qto - Older terrace and alluvial deposits (Quaternary)

Unconsolidated gravel and sand deposits adjacent to Buffalo River, found at one locality in northeast
map area. Deposits are brown, weathered, subrounded to rounded Paleozoic sandstone cobbles in
brown, silty to sandy matrix about 40 ft above river. Thickness about 10 ft. (Description from source
map: Boxley Quadrangle).

Qtol - Old terrace and alluvial deposits (Quaternary)

Unconsolidated gravel deposits on ridges above the Buffalo River. Deposit consists of coarse sand to
cobble sized sub-angular to rounded chert and sandstone. It is located approximately 80-100 ft. (24-
30 m.) above the river and ranges up to 160 feet (48 m.) above the river. Thickness variable.
(Description from source map: Eula Quadrangle).

Qto -Older terrace and alluvium deposits (Quaternary)

Unconsolidated gravel and sand deposits adjacent to the Buffalo and Little Buffalo Rivers. Deposits
are principally a lag of subrounded to rounded clasts of mixed lithology that are as high as 100-120 ft
(30-37 m) above the base-flow level of the rivers. (Description from source map: Jasper Quadrangle).

Qtol - Old terrace and alluvial deposits (Quaternary)

Unconsolidated gravel deposits on ridges above the Buffalo River. Consists of coarse sand to cobble-
sized sub-angular to rounded chert and sandstone. Base is located approximately 80-100 ft. (24-30
m) above the river and ranges up to 160 ft. (48 m). Thickness unknown. (Description from source
map: Marshall Quadrangle).

Qtol - Old terrace and alluvial deposits (Quaternary)

Unconsolidated gravel and sand deposits adjacent to Buffalo River. Deposits are poorly exposed and
are principally lag gravel of brown-weathered, subrounded to rounded, pebble- to cobble-sized clasts
of Paleozoic rocks in a sandy matrix. Clasts are primarily composed of very fine grained tan
sandstone and chert. Terrace surface generally rounded 80-120 ft above base-flow level of river.
Thickness about 5-10 ft. (Description from source map: Maumee Quadrangle).

Qtol - Old terrace and alluvial deposits (Quaternary)

Unconsolidated gravel deposits on ridges above the Buffalo River. Deposit consists of coarse sand to
cobble-sized sub-angular to rounded sandstone and chert. Located approximately 80-100 ft. (24-30
m) above the river and ranges up to 160 ft. (48 m) above the river. Thickness unknown. (Description
from source map: Mt. Judea Quadrangle).

Qto - Older terrace and alluvial deposits (Quaternary)

Unconsolidated gravel and sand deposits adjacent to Little Buffalo River. Deposits are brown,
weathered, subrounded to rounded Paleozoic sandstone and subangular chert cobbles in brown; silty
to sandy matrix about 60 to 100 ft above river. Thickness about 10 ft. (Description from source map:
Murray Quadrangle).

Qto - Older terrace and alluvial deposits (Quaternary)

Unconsolidated gravel and sand deposits adjacent to the Buffalo River. Deposits are poorly exposed
and are principally a lag of brown-weathered, subrounded to rounded Paleozoic rock clasts of mixed
lithology that are 100-120 ft (30—37 m) above the base-flow level of the river. Thickness uncertain but
probably no more than 5 ft (1.5 m). (Description from source map: Ponca Quadrangle).

Qtol - Old terrace deposits (Quaternary)
Unconsolidated deposits of gravel and sand in even higher observed terraces approximately 80-160
feet above Crooked Creek. Deposits are poorly exposed and consists of pebble to cobble sized
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angular to rounded chert and other Paleozoic rocks in a coarse sandy matrix. Several isolated
deposits are located above the western portion of the Crooked Creek. This terrace may correspond
with Turner and Hudson'’s (2010) old terrace. Thickness is variable but reaches 20 feet (0-6 meters).
(Description from source map: Rea Valley Quadrangle).

Qtol - Old terrace and alluvial deposits (Quaternary)

Unconsolidated gravel deposits on ridges above the Buffalo River. Deposit consists of coarse sand to
cobble sized sub-angular to rounded chert and sandstone. It is located approximately 80-100 ft. (24-
30 m) above the river and ranges up to 160 ft. (48 m) above the river. Thickness unknown.
(Description from source map: Snowball Quadrangle).

QTto - Older terrace and channel alluvial deposits (Quaternary and Tertiary(?))

Unconsolidated gravel, sand, and silt deposits adjacent to Buffalo River. Deposits are principally a lag
of brown-weathered, subrounded to rounded cobbles of Paleozoic sandstone and chert in a reddish-
brown sandy to silty matrix. Fine sand, silt, and clay locally overlie cobble deposits. Deposits are 80—
120 ft above base-flow level of river. Deposits are as thick as 20 ft. (Description from source map:
Western Grove Quadrangle).

Qtol - Old terrace and alluvial deposits (Quaternary)

Unconsolidated gravel and sand deposits adjacent to Buffalo River. Deposits are poorly exposed and
are principally lag gravel of brown-weathered, subrounded to rounded, pebble- to cobble- sized clasts
of Paleozoic sandstone and chert in a sandy matrix, locally overlain by fine sand, silt, and clay. Basal
strath and upper deposit surfaces are flat to gently sloping and are 65-120 ft and 100-160 ft above
the base-flow level of river, respectively. Thickness 15-50 ft. (Description from source map: West-
Central Buffalo National River Region).

Qbx - Remnant block deposits (Quaternary)

Qbx -Remnant block deposits (Quaternary)

Remnant erosional blocks of Batesville Sandstone (Mbv) in sinkholes and along faults within the
underlying main body of the Boone Formation (Mb). Deposits are characterized by tabular sandstone
blocks with moderately rounded edges 1 to 4 ft in diameter and interspersed with chert. Deposits
interpreted to be related to more recent, late-stage karst development because blocks are not
encased in paleokarst features such as calcified collapse breccia. Relationship to faults is unknown.
(Description from source map: Maumee Quadrangle).

Qbx - Remnant block deposits (Quaternary)

Unconsolidated and consolidated remnants of Batesville Sandstone and St. Joe Limestone in large
sinkholes or collapsed features within the Boone and Everton Formations. Deposits most likely
correspond to those that were first recognized by Turner and Hudson (2010). The erosional blocks of
the Batesville Sandstone are characterized by tabular sandstone blocks with moderately rounded
edges 1 to 4 feet in diameter and interspersed with the chert of the Boone Formation (Tuner and
Hudson, 2010). The remnant beds of St. Joe Limestone are preserved in a sinkhole or collapse
feature within the dolostones of the Everton Formation. Deposits are interpreted to be related to more
recent, late- stage karst development because blocks are not encased in paleokarst features as
observed in calcified collapsed breccia (Tuner and Hudson, 2010). Exact relationship to faulting and
thickness of deposits are unknown, but appear to occur in close proximity to faults and other
structures. (Description from source map: Rea Valley Quadrangle).

Qbx - Remnant block deposits (Quaternary)

Remnant erosional blocks of Upper Mississippian Batesville Sandstone (Mbv) in sinkhole and along
faults within the underlying main body of the Upper and Lower Mississippian Boone Formation (Mb) in
eastern part of map area. Deposits are characterized by tabular sandstone blocks with moderately
rounded edges 1 to 4 ft in diameter and interspersed with chert. Deposits interpreted to be related to
late-stage karst development. (Description from source map: West-Central Buffalo National River
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Region).

Qto2 - Very old terrace and alluvial deposits (Quaternary)

Qto2 - Very old terrace and alluvial deposits (Quaternary)

Unconsolidated gravel deposits on ridges above the Buffalo River. Deposit consists of coarse sand to
cobble sized angular to rounded chert. Two small deposits are exposed approximately 200 feet (60
meters) above the river just south of the confluence of Leatherwood Creek. This terrace corresponds
with Turner and Hudson’s (2010) very old terrace. Thickness unknown. (Description from source
map: Big Flat Quadrangle).

Qto2 - Old terrace and alluvial deposits (Quaternary)

Unconsolidated gravel deposits along the White and Buffalo Rivers. Deposit consists of coarse sand
to cobble sized angular to rounded chert. One deposit is exposed approximately 280-300 feet (85-91
meters) above the White River just south of the confluence of Crooked Creek. The other deposit is
exposed approximately 240 feet (73 meters) above the Buffalo River just north of Gosha Creek.
These terraces probably correspond with Turner and Hudson’s (2010) very old terrace. Thickness
unknown. (Description from source map: Buffalo City Quadrangle).

QTto - Older terrace and alluvial deposits (Quaternary and Tertiary (?))

Unconsolidated gravel and sand deposits adjacent to Buffalo River. Deposits are poorly exposed and
are principally a lag of brown-weathered, subrounded to rounded Paleozoic rock clasts of mixed
lithology in a sandy matrix 140-180 ft above base-flow level of river. Thickness uncertain but probably
no more than 5 ft. (Description from source map: Hasty Quadrangle).

Qto2 - Very old terrace and alluvial deposits (Quaternary)

Unconsolidated gravel deposits on ridges above the Buffalo River. Consists of coarse sand to cobble-
sized sub-angular to rounded sandstone and chert. Base is located approximately 200 ft. (60 m)
above the river. Thickness unknown. (Description from source map: Marshall Quadrangle).

Qto2 -Very old terrace and alluvial deposits (Quaternary)

Poorly exposed, unconsolidated gravel and sand deposits adjacent to Buffalo River. Deposits are
principally a lag of weathered, rounded to well-rounded Paleozoic clasts of very fine grained tan
sandstone and chert in a sandy matrix 230—260 ft above base-flow level of river. Thickness about 5—
10 ft. (Description from source map: Maumee Quadrangle).

Qto2 - Very old terrace and alluvial deposits (Quaternary)

Unconsolidated gravel deposits on ridges above the Buffalo River. Deposit consists of coarse sand to
cobble-sized sub-angular to rounded sandstone and chert. Located approximately 200 ft. (60 m)
above the river. Thickness unknown. (Description from source map: Mt. Judea Quadrangle).

Qto - Older terrace alluvial deposit (Quaternary)

Unconsolidated gravel and sand deposit found at one locality in northwest map area adjacent to Dry
Fork, north of Dinsmore, Arkansas. Deposit contains brown, weathered, subrounded to rounded
Paleozoic sandstone cobbles and white, subangular chert cobbles in brown, silty to sandy matrix
about 40 ft above Dry Fork. Thickness about 10 ft. (Description from source map Osage SW

Quadrangle).

Qto2 - Very old terrace and alluvial deposits (Quaternary)

Unconsolidated gravel deposits on ridges above the Buffalo River. Deposit consists of coarse sand to
cobble sized sub-angular to rounded sandstone and chert. It is located approximately 200 ft. (60 m)
above the river. Thickness unknown. (Description from source map: Snowball Quadrangle).

Qto2 - Very old terrace and alluvial deposits (Quaternary)
Poorly exposed, unconsolidated gravel and sand deposits adjacent to Buffalo River. Deposits are
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principally a lag of weathered, rounded to well-rounded clasts of Paleozoic sandstone and chertin a
sandy matrix. Basal strath and upper deposit surfaces are flat to gently sloping and are 130-245 ft
and 160-280 ft above the base-flow level of river, respectively. Thickness 5-45 ft. (Description from
source map: West-Central Buffalo National River Region).

PNa - Atoka Formation (Middle Pennsylvanian)

PNa - Atoka Formation (Middle Pennsylvanian, Atokan)

Alternating shale, siltstone, and sandstone intervals underlying upper hills of map area. Where
exposed, shale throughout unit is fissile and dark gray to black. Siltstone is thin bedded with ripple
cross lamination. Upper sandstone intervals as thick as 10 ft underlie highest hills in southwestern
part of quadrangle and vary from tan, very fine to fine-grained, ripple to planar bedded, to white,
medium to coarse grained, medium planar bedded to thick crossbedded with sparse white quartz
pebbles. Lower sandstone interval (fig. 3A) is about 100 ft thick and is homogeneous tan, thin to
medium bedded, fine to very fine grained, and forms prominent topographic ledges. Beds are typically
ripple trough laminated, and locally bioturbated. Base of unit placed in poorly exposed shale interval
that forms topographic flat. Thickness is as much as 400 ft. (Description from source map: Boxley

Quadrangle).

PNa - Atoka Formation (Middle Pennsylvanian, Atokan)

Alternating shale, siltstone, and sandstone intervals underlying upper hills of map area. Where
exposed, shale throughout unit is fissile and dark gray to black. Siltstone is thin bedded with ripple
cross lamination. Upper sandstone intervals as thick as 10 ft underlie highest hills and vary from tan,
very fine to fine grained, ripple to planar bedded to white, medium to coarse grained, medium planar
bedded to thick cross-bedded with sparse white quartz pebbles. Lower sandstone interval is about
100 ft thick and is homogeneous, tan, thin to medium bedded, fine to very fine grained, and forms
prominent topographic ledges. Beds are typically ripple cross-laminated, and locally bioturbated. Base
of unit placed in poorly exposed shale interval that forms topographic flat. Thickness is as much as
400 ft. (Description from source map: Murray Quadrangle).

PNa - Atoka Formation (Middle Pennsylvanian, Atokan)

Alternating shale, siltstone, and sandstone intervals underlying hills in southeastern and northeastern
parts of map area. Where exposed, shale is fissile and dark gray to black. Siltstone is thin bedded
with ripple cross laminations. Sandstone intervals as thick as 10 ft, are locally bioturbated, and vary
between the following: tan, very fine to fine grained, ripple to planar bedded; white, medium to coarse
grained, medium planar bedded; and thick, cross-bedded with sparse, white quartz pebbles. Unit is
poorly exposed, and the basal contact was not observed in the map area. The inferred basal contact
was placed in a poorly exposed shale interval that forms a topographic flat about 270-300 ft above
base of upper Bloyd Formation (*bu). Contact is better constrained on the Ponca quadrangle to the
east where contact is placed above a coal layer about 250 ft above the base of the upper part of the
Bloyd Formation (Hudson and Murray, 2003). Deposits in the map area correlate with the lower part of
the Atoka Formation farther south in the Arkoma Basin where the unit is more completely preserved in
the subsurface (Zachry and Southerland, 1984). Thickness is as much as 120 ft. (Description from
source map Osage SW Quadrangle).

PNa - Atoka Formation (Middle Pennsylvanian, Atokan)

Consists of black to tan shales, with interbedded very thin to thin ripple-bedded micaceous siltstones,
and fine to very fine grained sandstones with sub-rounded to rounded grains. The sandstones are tan
to buff colored on fresh and weathered surfaces and contain clay pebbles, liesegang bands,
horizontal trace fossils, and cross-beds. Occasionally the sandstones contain pebble conglomerate
zones with external molds of fossils. The sandstones vary from 10 - 20 ft. (3 - 6 m) thick. This contact
is tentative and will be resolved with future mapping. Approximately 120 ft. (37 m) thick. (Description
from source map: Parthenon Quadrangle).

PNa - Atoka Formation (Middle Pennsylvanian, Atokan)
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Interbedded shale, siltstone, and sandstone. Unit forms highest hills of map area and is poorly
exposed. Sandstone is tan, thin to medium bedded, fine to very fine grained, and holds up
topographic ledges. Beds are typically ripple-trough laminated, and locally bioturbated. Less
commonly, sandstone is medium to coarse grained and contains white quartz granules. Siltstone is
thin bedded with ripple cross-lamination. Shale is dark gray to black. Thickness of unit is as much as
100 ft (33 m). (Description from source map: Ponca Quadrangle).

PNa - Atoka Formation (Middle Pennsylvanian, Atokan)

Alternating shale, siltstone, and sandstone intervals underlying highest hills of map area. Where
exposed, shale throughout unit is fissile and dark gray to black. Siltstone is thin bedded with ripple
cross-lamination. Sandstone intervals vary from common tan, very fine to fine-grained, ripple to planar
bedded to less common white, medium- to coarse-grained, medium planar- bedded with sparse white
guartz pebbles. Thickness as much as 100 ft. (Description from source map: West-Central Buffalo
National River Region).

PNbu - Bloyd Formation, upper part (Lower Pennsylvanian)

PNbu - Bloyd Formation: Upper part (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and limestone beds separated into upper and
lower parts. Thickness as much as 380 ft. Upper part: Dominantly sandstone with interbedded
siltstone and shale. Upper part of sequence contains dark-gray to black shale and siltstone beds that
form topographic flats interbedded with sandstone beds that form ledges. Upper sandstone beds are
commonly extensively bioturbated, including horizontal, radiating burrows (fucoids) as long as 3 in
(fig. 3B). Upper sandstone intervals are 5-20 ft thick and vary from orange-brown, fine to coarse
grained with local very fine grained, ripple cross-laminated to planar bedded that locally contain
carbonaceous films. Base of unit is crossbedded sandstone as thick as 80 ft that forms prominent
cliffs in the central part of the area. This basal sandstone is white to light-brown, fine-to medium-
grained quartz arenite that has a sharp erosional base and is commonly a composite of several
tabular and trough-crossbed sets. Sandstone contains local concentrations of white quartz pebbles
and casts of wood fragments. In northwestern and eastern parts of map area, basal interval forms a
less prominent cliff composed of thin-to medium-bedded sandstone interbedded with siltstone and
shale. Rocks of upper part of Bloyd Formation were originally assigned to Winslow Formation by
Purdue and Miser (1916). Zachry (1977) concluded that basal sandstone was a time-equivalent unit
with Woolsey Member of Bloyd Formation farther west and designated it informally as "middle Bloyd
sandstone." Thickness is 200-300 ft. (Description from source map: Boxley Quadrangle).

PNbu - Bloyd Formation: Upper Part (Lower Pennsylvanian, Morrowan)

In this quadrangle, the individual members within the Bloyd Formation cannot be recognized because
the Brentwood and Kessler Limestones are either missing or have become shaly and sandy. There
are no other "marker zones" to divide the section into the recognizable members known from the type
section in northwest Arkansas. Therefore the Bloyd Formation is divided informally into lower and
upper parts (Hudson et al., 2001) separated by the "middle Bloyd sandstone" (Zachry and Haley,
1975). Approximately 240-340 ft. (73-103 m) thick. Upper part: Consists of interbedded thin ripple-
bedded to thick-bedded micaceous sandstones and shales. The sandstones consist of fine- to
coarse-grained sub-angular to sub-rounded quartz. They are light brown to gray on fresh surface but
weather dark gray. The shales are dark gray to black on fresh and weathered surfaces. This interval
contains many trace fossils, load features, and ball and pillow structures. Approximately 40-140 ft.
(12-42 m) thick. (Description from source map: Eula Quadrangle).

PNbu - Bloyd Formation: Upper Part (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone beds separated into lower
and upper intervals. As much as 300 ft thick. Upper part: Prominent crossbedded sandstone that
forms cliffs as tall as 60 ft capping Sulphur, Boat, and Pinnacle Mountains. Sandstone is white to light-
brown, fine- to medium-grained quartz arenite and is commonly a composite of several 1- to 3-ft-thick
tabular and trough crossbed sets. Sandstone has a sharp erosional base and contains concentrations
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of white quartz pebbles and, locally, casts and molds of wood fragments. Rocks of the upper Bloyd
Formation were originally assigned to the Winslow Formation by Purdue and Miser (1916). Zachry
(1977) concluded that the basal sandstone was a time-equivalent unit with the Woolsey Member of
the Bloyd Formation farther west and designated it the “middle Bloyd sandstone.” Maximum
preserved thickness 160 ft. (Description from source map: Hasty Quadrangle).

PNbu - Bloyd Formation: Upper part (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone beds separated into lower
and upper intervals. As much as 380 ft (116 m) thick. Upper part: Dominantly sandstone with
interbedded siltstone and shale. Poorly exposed dark-gray to black shale beds within upper part form
topographic flats between sandstone ledges. Base is prominent crossbedded sandstone that forms
cliffs as tall as 60 ft (18 m) rimming high plateaus. Basal sandstone is white to light-brown, fine- to
medium-grained quartz arenite that has a sharp erosional base and is commonly a composite of
several 1-3-ft- (0.3-1-m-) thick tabular and trough crossbed sets. Sandstone contains concentrations
of white quartz pebbles and, locally, casts of wood fragments. The rocks of the upper Bloyd Formation
were originally assigned to the Winslow Formation by Purdue and Miser (1916). This convention was
followed by Henderson (1972). Zachry (1977), however, concluded the basal sandstone was a time-
equivalent unit with the Woolsey Member of the Bloyd Formation farther west and designated it the
"middle Bloyd sandstone." Maximum thickness of unit is 280 ft (85 m). (Description from source map:
Jasper Quadrangle).

PNbu - Bloyd Formation: Upper Part (Lower Pennsylvanian, Morrowan)

In this quadrangle, the individual members within the Bloyd Formation cannot be recognized because
the Brentwood and Kessler Limestones are either missing or have become shaly and sandy. There
are no other "marker zones" to divide the section into the members as recognized in the type section
in northwest Arkansas. Therefore, the Bloyd Formation is divided informally into lower and upper parts
(Hudson et al., 2001) separated by the "middle Bloyd sandstone" (Zachry and Haley, 1975).
Approximately 160-400 ft. (48-121 m) thick. Upper part: Consists of interbedded thin ripple-bedded to
thick micaceous sandstones and shales . The sandstones consist of fine to coarse-grained sub-
angular to sub- rounded quartz. They are light brown to gray on fresh surface but weather dark gray.
The shales are dark gray to black on fresh and weathered surfaces. This interval contains many trace
fossils, load features, and ball and pillow structures. Conformable with the “middle Bloyd sandstone”.
Approximately 200-240 ft. (60-73 m) thick. (Description from source map: Mt. Judea Quadrangle).

PNbu - Bloyd Formation: Upper part (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and limestone beds separated into upper and
lower parts. Thickness as much as 380 ft. Upper part: Dominantly sandstone with interbedded
siltstone and shale. Upper part of sequence contains dark-gray to black shale and siltstone beds that
form topographic flats interbedded with sandstone beds that form ledges. Upper sandstone beds are
commonly extensively bioturbated. Upper sandstone intervals are 5 to 20 ft thick and vary from
orange-brown, fine to coarse grained with local quartz pebbles, and medium to thick planar bedded to
cross-bedded, fine to very fine grained, ripple cross-laminated to planar bedded that is tan to olive and
locally contain carbonaceous films. A calcite cemented sandstone or bioclastic crinoid-bearing
limestone is observed at several locations about 140 to 180 ft above the basal contact. Base of unit is
cross-bedded sandstone as thick as 80 ft that commonly forms prominent cliffs although it varies over
short distances and it grades into less prominent sandstone ledges. Prominent cliff-forming sandstone
is white to light-brown, fine- to medium-grained quartz arenite that has a sharp erosional base and is
commonly a composite of several tabular and trough cross-bed sets. Sandstone contains local
concentrations of white quartz pebbles and casts of wood fragments. Where basal interval forms a
less prominent cliff, it is composed of thin- to medium-bedded sandstone interbedded with siltstone
and shale. Purdue and Miser (1916) originally assigned rocks of the upper part of the Bloyd Formation
to the Winslow Formation. Zachry (1977) concluded that the basal sandstone was a time-equivalent
unit with the Woolsey Member of the Bloyd Formation farther west and designated it informally as the
“middle Bloyd sandstone.” The middle Bloyd sandstone interval comprises the basal interval of the
upper part of the Bloyd Formation map unit as used here. Thickness is 200-300 ft. (Description from
source map: Murray Quadrangle).
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PNbu - Bloyd Formation: Upper part (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and limestone beds separated into upper and
lower parts. Thickness as much as 360 ft Interbedded sandstone, siltstone and shale above a basal
cliff-forming sandstone interval. Upper part of unit contains dark-gray to black shale and siltstone beds
interbedded with ledge-forming sandstone beds. Upper sandstone beds are 5-20 ft thick, commonly
extensively bioturbated, and vary from (1) orange-brown, fine to coarse grained that locally contain
guartz pebbles; (2) medium to thick, planar bedded to cross-bedded; to (3) tan or olive, very fine to
fine grained, ripple cross-laminated to planar bedded that locally contain flattened carbonaceous
fragments. Base of unit is cross-bedded sandstone that generally forms prominent 20-80 ft cliffs. The
basal sandstone has a sharp erosional base and is commonly a composite of several tabular and
trough cross-bed sets composed of white to light-brown, fine- to medium-grained quartz arenite. Local
concentrations of white quartz pebbles and casts of wood fragments are common. In the northwestern
and eastern parts of the map area, basal interval forms a less prominent cliff composed of thin- to
medium-bedded sandstone interbedded with siltstone and shale. Zachry (1977) correlated Bloyd
Formation deposits between northwestern Arkansas and the Boxley area (south of the map area), and
indicated that the finer grained upper parts of the unit are correlative with the Dye Shale Member and
the basal sandstone is time-equivalent with the Woolsey Member of the Bloyd. Zachry (1977)
informally designated the basal sandstone interval as the “middle Bloyd sandstone.” Thickness is
200-300 ft. (Description from source map Osage SW Quadrangle).

PNbu - Bloyd Formation: Upper part (Lower Pennsylvanian, Morrowan)

In this quadrangle the individual members within the Bloyd Formation cannot be recognized because
its limestone units (Brentwood and Kessler Limestones) are either missing or have become shaly and
sandy. There are no other "marker zones" to divide the section into the recognizable members known
from the type section in northwest Arkansas. Therefore the Bloyd Formation is divided informally into
lower and upper parts (Hudson et al., 2001) separated by the "middle Bloyd sandstone" Zachry and
Haley, 1975. Approximately 130- 450 ft. thick. Upper Part: Consists of interbedded thin ripple-bedded
to thick micaceous sandstones and shales above the "middle Bloyd sandstone". The sandstones
consist of fine to coarse grained sub-angular to sub-rounded quartz. They are light brown to gray on
fresh surface but weather dark-gray. The shales are dark-gray to black on fresh and weathered
surfaces. This interval contains many trace fossils, load features, and ball and pillow structures.
Approximately 200-240 ft. thick. (Description from source map: Parthenon Quadrangle).

PNbu - Bloyd Formation: Upper part (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone beds separated into lower
and upper parts. As much as 380 ft (116 m) thick. Upper part: Dominantly sandstone with
interbedded siltstone and shale. Upper part of sequence is poorly exposed and contains dark-gray to
black shale beds that form topographic flats and sandstone and siltstone beds that hold up ledges 3—6
ft (1-2 m) high. At least one bed of coal from 4 to 19 in (0.1 to 0.48 m) thick is interbedded with black
shale and siltstone at the top of the sequence in the northwestern part of the area (J.D. McFarland,
oral commun., 2000). Upper sandstone beds are tan, mostly fine to very fine grained, ripple-cross
laminated to planar bedded, and locally bioturbated. Base of unit is crossbedded sandstone as thick
as 100-150 ft (33-50 m) that forms prominent cliffs in most of the area. Basal sandstone is white to
light-brown, fine- to medium grained quartz arenite that has a sharp erosional base and is commonly
a composite of several 1-3-ft- (0.3—1-m-) thick tabular and trough-crossbed sets. Sandstone contains
concentrations of white quartz pebbles and casts of wood fragments. In the west-central part of the
map area, the basal sandstone is interbedded with shale and does not form a prominent cliff.
Thickness of unit is about 275 ft (84 m). (Description from source map: Ponca Quadrangle).

PNbu - Bloyd Formation: Upper part (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone beds separated into lower
and upper intervals. As much as 180 ft thick. Upper part: Crossbedded sandstone capping Pilot and
St. Joe Mountains. Sandstone forms prominent cliffs as tall as 60 ft on Pilot Mountain and more
subdued ledges on St. Joe Mountain. Sandstone is white to light-brown, fine- to medium-grained
guartz arenite and is a composite of 1- to 3-ft-thick tabular and trough crossbed sets. Sandstone has a
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sharp erosional base and contains concentrations of white quartz pebbles and, locally, casts and
molds Of wood fragments. Rocks of the upper Bloyd Formation were originally assigned to the
Winslow Formation by Purdue and Miser (1916). Zachry (1977) concluded that the basal sandstone
was a time-equivalent unit with the Woolsey Member of the Bloyd Formation farther west and
designated it the "middle Bloyd sandstone." Maximum preserved thickness is 110 ft. (Description from
source map: St. Joe Quadrangle).

PNbu - Bloyd Formation: Upper part (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone beds separated into lower
and upper parts. Thickness as much as 400 ft. Upper part: Dominantly sandstone with interbedded
siltstone and shale. Upper part of sequence contains dark-gray to black shale and siltstone beds that
form topographic flats interbedded with sandstone beds that form ledges. Upper sandstone intervals
are 5-20 ft thick and vary from orange-brown, fine- to coarse-grained with local quartz pebbles, and
medium to thick planar bedded to crossbedded, to tan or olive, fine- to very fine grained, ripple cross-
laminated to planar bedded. Base of unit is crossbedded sandstone as thick as 80 ft that forms
prominent cliffs. This basal sandstone is white to light- brown, fine- to medium-grained quartz arenite
that has a sharp erosional base and is commonly a composite of several tabular and trough-crossbed
sets. Sandstone contains local concentrations of white quartz pebbles and casts of wood fragments.
Rocks of the upper part of the Bloyd Formation were originally assigned to the now abandoned
Winslow Formation by Purdue and Miser (1916). Zachry (1977) concluded that the basal sandstone
was a time-equivalent unit with the Woolsey Member of the Bloyd Formation farther west and
designated it informally as the“middle Bloyd sandstone.” Thickness 200-300 ft. (Description from
source map: West-Central Buffalo National River Region).

PNbm - Bloyd Formation, "middle Bloyd sandstone" (Lower Pennsylvanian)

PNbm - Bloyd Formation: "middle Bloyd sandstone" (Lower Pennsylvanian, Morrowan)

In this quadrangle, the individual members within the Bloyd Formation cannot be recognized because
the Brentwood and Kessler Limestones are either missing or have become shaly and sandy. There
are no other "marker zones" to divide the section into the recognizable members known from the type
section in northwest Arkansas. Therefore the Bloyd Formation is divided informally into lower and
upper parts (Hudson et al., 2001) separated by the "middle Bloyd sandstone” (Zachry and Haley,
1975). Approximately 240-340 ft. (73-103 m) thick. "middle Bloyd sandstone": A thin to massive-
bedded, medium- to coarse-grained, cross-bedded quartz- or iron-cemented sandstone with sub-
angular to sub-rounded quartz grains. Reddish, gray, or light tan on fresh surface but weathers brown
to orange-brown due to iron content. The cross-bedded packages can be up to three feet thick and
locally overturned. Contains abundant lycopod fossils and rounded quartz pebbles. This sandstone
forms a prominent bluff throughout this quadrangle and separates the upper from the lower part of the
Bloyd Formation. A pebble clast conglomerate is present at the base of this sandstone. The "middle
Bloyd sandstone” is unconformable with the lower part of the Bloyd Formation or the Witts Springs
Formation. Approximately 80-140 ft. (24-42 m) thick. (Description from source map: Eula Quadrangle

).

PNbm - Bloyd Formation: "middle Bloyd sandstone" (Lower Pennsylvanian, Morrowan)

In this quadrangle, the individual members within the Bloyd Formation cannot be recognized because
the Brentwood and Kessler Limestones are either missing or have become shaly and sandy. There
are no other "marker zones" to divide the section into the members as recognized in the type section
in northwest Arkansas. Therefore, the Bloyd Formation is divided informally into lower and upper parts
(Hudson et al., 2001) separated by the "middle Bloyd sandstone" (Zachry and Haley, 1975).
Approximately 160-400 ft. (48-121 m) thick. "middle Bloyd sandstone": A thin- to massive-bedded,
medium- to coarse-grained, cross-bedded quartz or iron-cemented sandstone with sub-angular to
sub-rounded quartz grains. Reddish, gray, or light tan on fresh surfaces but weathers brown to
orange-brown due to iron content. The cross-bedded packages can be up to three feet thick and
locally overturned. Contains abundant lycopod fossils and rounded quartz pebbles. Forms a
prominent bluff throughout this quadrangle and separates the upper and lower parts of the Bloyd
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Formation. A pebble clast conglomerate is present at the base of this sandstone. Unconformable with
the lower part of the Bloyd Formation. Approximately 80-160 ft. (24-48 m) thick. (Description from
source map: Mt. Judea Quadrangle).

PNbm - Bloyd Formation: "middle Bloyd sandstone" (Lower Pennsylvanian, Morrowan)

In this quadrangle the individual members within the Bloyd Formation cannot be recognized because
its limestone units (Brentwood and Kessler Limestones) are either missing or have become shaly and
sandy. There are no other "marker zones" to divide the section into the recognizable members known
from the type section in northwest Arkansas. Therefore the Bloyd Formation is divided informally into
lower and upper parts (Hudson et al., 2001) separated by the "middle Bloyd sandstone" Zachry and
Haley, 1975. Approximately 130-450 ft. thick. "middle Bloyd sandstone": A thin to massive, medium
to coarse-grained, cross-bedded quartz or iron-cemented sandstone with sub-angular to sub-rounded
guartz rains. Reddish, gray, or light-tan on fresh surface but weathers brown to orange-brown due to
iron content. The cross-bedded packages can be up to three feet thick and occasionally "overturned".
Contains abundant lycopod fossils and rounded quartz pebbles. This sandstone forms a prominent
bluff throughout this quadrangle and separates the upper from the lower part of the Bloyd Formation.
A pebble clast conglomerate is present at the base of this sandstone. The "middle Bloyd sandstone™
is unconformable with the lower part of the Bloyd Formation. Approximately 50-160 ft. thick.
(Description from source map: Parthenon Quadrangle).

PNbm - Bloyd Formation: "middle Bloyd sandstone" (Lower Pennsylvanian, Morrowan)

In this quadrangle, the individual members within the Bloyd Formation cannot be recognized because
the Brentwood and Kesler Limestones are either missing or have become shaly and sandy. There are
no "marker zones" to divide the section into the recognizable members known from the type section in
northwest Arkansas. Therefore the Bloyd Formation is divided informally into lower and upper parts
(Hudson et al., 2001) separated by the "middle Bloyd sandstone" Zachry and Haley, 1975. The upper
part of the Bloyd is not present in this quadrangle. The lower part of the Bloyd is equivalent to the
Witts Springs Formation in this area. Approximately 240-340 ft. (73-103 m) thick. "middle Bloyd
sandstone": A thin to massive, medium- to coarse-grained, cross-bedded quartz- or iron-cemented
sandstone with sub-angular to sub-rounded quartz grains. Reddish, gray, or light tan on fresh
surfaces but weathers brown to orange-brown due to iron content. The cross-bedded packages can
be up to three feet thick and locally overturned. Contains abundant lycopod fossils and rounded
guartz pebbles. This sandstone forms a prominent bluff throughout this quadrangle and separates the
upper from the lower part of the Bloyd Formation. A pebble clast conglomerate is present at the base
of this sandstone. Unconformable with the lower part of the Bloyd Formation or the Witts Springs
Formation. Approximately 80-120 ft. (24-36 m) thick. (Description from source map: Snowball

Quadrangle).

PNbl - Bloyd Formation, lower part (Lower Pennsylvanian)

PNbl - Bloyd Formation: Lower part (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and limestone beds separated into upper and
lower parts. Thickness as much as 380 ft. Lower part: Dominantly shale and siltstone with
interbedded limestone and thin beds of sandstone. Shale and siltstone are dark gray and fissile to
thin, ripple bedded. Sandstone is tan, very fine to fine grained, thin bedded with ripple marks.
Limestone includes medium to thick beds of red-brown conglomerate, with clasts of fossil fragments
and subrounded sandstone and siltstone. The Brentwood Limestone Member at the base of formation
(not mapped) is a 5- to 20-ft-thick limestone interval varying from massive gray micrite to reddish-
gray, coarse bioclastic limestone. Unit is conformable with underlying Hale Formation. Forms
moderate to steep slopes and is poorly exposed. Unit ranges from 40 ft thick in north to over 100 ft
thick in south. (Description from source map: Boxley Quadrangle).

PNbl - Bloyd Formation: Lower Part (Lower Pennsylvanian, Morrowan)
In this quadrangle, the individual members within the Bloyd Formation cannot be recognized because
the Brentwood and Kessler Limestones are either missing or have become shaly and sandy. There
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are no other "marker zones" to divide the section into the recognizable members known from the type
section in northwest Arkansas. Therefore the Bloyd Formation is divided informally into lower and
upper parts (Hudson et al., 2001) separated by the "middle Bloyd sandstone” (Zachry and Haley,
1975). Approximately 240-340 ft. (73-103 m) thick. Lower Part: Consists of interbedded very thin to
thin ripple-bedded micaceous siltstones and sandstones that are fine- to medium-grained, however, a
very thin- to thick-bedded fossiliferous sandy fine-grained limestone is present beneath the "middle
Bloyd sandstone” in a few locations. This limestone is gray on fresh surfaces but weathers light brown
with a rounded profile. Throughout the lower part are black fissile clay- to silty-shales interbedded with
thin- to thick-bedded fossiliferous carbonate to sandy carbonate layers. The carbonate layers vary
from red to gray on fresh and weathered surfaces and can be mottled. Locally, the fossiliferous sandy
layers look "rotten" due to decalcification. The quartz grains are medium-grained and sub-angular to
sub-rounded. The contact between the lower part of the Bloyd Formation and the Prairie Grove is
placed below a shaly layer conformable with the underlying massive calcareous sand of the Prairie
Grove Member of the Hale Formation. Approximately 120-160 ft. (36-48 m) thick.(Description from
source map: Eula Quadrangle).

PNbl -Bloyd Formation: Lower part (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone beds separated into lower
and upper intervals. As much as 300 ft thick. Lower part: Sequence of predominantly dark-gray to
black shale and siltstone with thin beds of sandstone and limestone; forms moderate to steep slopes,
but is poorly exposed. Fine-grained, planar-bedded, olive-brown sandstone beds, 5-10 ft thick, are
locally exposed as ledges. Coarse bioclastic limestone is reddish gray and weathers dark brown but is
poorly exposed and mostly observed as loose blocks in lower part of sequence. Thickness 90-120 ft.
(Description from source map: Hasty Quadrangle).

PNbu - Bloyd Formation: Lower Part (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone beds separated into lower
and upper intervals. As much as 300 ft thick. Lower part: Sequence of predominantly dark- gray to
black shale and siltstone with interbedded thin beds of sandstone and limestone; forms moderate to
steep slopes, but is poorly exposed. Fine-grained, planar bedded, olive-brown sandstone beds, 5-10 ft
(1.5-3 m) thick, are locally exposed as ledges in upper part of sequence. The Brentwood Limestone
Member at the base of the formation (not mapped) is a 5-10-ft- (1.5-3 m) thick, reddish-gray, coarse
bioclastic limestone that is conformable with underlying Hale Formation. Unit is 90-120 ft (27-37 m)
thick. (Description from source map: Jasper Quadrangle).

PNbl - Bloyd Formation: Lower Part (Lower Pennsylvanian, Morrowan)

In this quadrangle, the individual members within the Bloyd Formation cannot be recognized because
the Brentwood and Kessler Limestones are either missing or have become shaly and sandy. There
are no other "marker zones" to divide the section into the members as recognized in the type section
in northwest Arkansas. Therefore, the Bloyd Formation is divided informally into lower and upper parts
(Hudson et al., 2001) separated by the "middle Bloyd sandstone" (Zachry and Haley, 1975).
Approximately 160-400 ft. (48-121 m) thick. Lower part: Consists of interbedded very thin- to thin
ripple bedded micaceous siltstones and sandstones that are fine to medium-grained. A very thin- to
thick-bedded fossiliferous, sandy, fine-grained limestone is present beneath the "middle Bloyd
sandstone” at a few locations. This limestone is gray on fresh surfaces but weathers light brown with
a rounded profile. Black fissile clay to silty shales interbedded with thin- to thick-bedded fossiliferous
sandstone to sandy limestone layers are present throughout the unit. The limestone layers vary from
red to gray on fresh and weathered surfaces and can be mottled. Locally the fossiliferous sandy
layers look "rotten" due to decalcification. The sand is medium-grained and sub-angular to sub-
rounded. The basal contact of the Bloyd Formation is placed below a shaly unit that is conformable
with the underlying massive calcareous sandstone of the Prairie Grove Member of the Hale
Formation. Approximately 120-160 ft. (36-48 m) thick. (Description from source map: Mt. Judea

Quadrangle).

PNbl - Bloyd Formation: Lower part (Lower Pennsylvanian, Morrowan)
Interbedded sequence of sandstone, siltstone, shale, and limestone beds separated into upper and
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lower parts. Thickness as much as 380 ft. Lower part: Dominantly shale and siltstone with
interbedded limestone and thin beds of sandstone. Shale and siltstone are dark gray and fissile to
thin; ripple bedded. Sandstone is tan, very fine to fine grained, thin bedded with ripplemarks.
Limestone includes medium to thick beds of red-brown conglomerate, with clasts of fossil fragments
and subrounded sandstone and siltstone. The Brentwood Limestone Member at the base of the
formation is not mapped separately, and is included as being in the lower part of the Bloyd and is a 5
to 20ft thick limestone interval varying from massive gray micrite to reddish-gray, coarse bioclastic
limestone. Basal contact is conformable and gradational with the underlying Hale Formation. Forms
moderate to steep slopes and is poorly exposed. Thickness varies from 40-180 ft. (Description from
source map: Murray Quadrangle).

PNbl - Bloyd Formation: Lower part (Lower Pennsylvanian, Morrowan)

Dominantly shale and siltstone, with interbedded limestone and thin beds of sandstone. Shale and
siltstone are dark gray and fissile to thin, ripple laminated. Sandstone is tan, very fine to fine-grained
and thin bedded with ripple marks. Limestone is medium to thick bedded, red-brown and
conglomeratic, with clasts containing fossil fragments and subrounded sandstone and siltstone. The
Brentwood Limestone Member, at the base of the formation (not mapped separately), is a 5- to 20-ft-
thick limestone interval varying from gray micrite to reddish-gray, coarse bioclastic limestone. In the
type area in northwestern Arkansas, the Brentwood Limestone Member includes marine limestone
and shales. Usage here follows that of McFarland (1988) and reserves the Brentwood Limestone
Member for the limestone beds at the base of the unit. Unit has a gradational contact with the
underlying Hale Formation. Forms moderate to steep slopes and is poorly exposed. Thickness 20—60
ft. (Description from source map Osage SW Quadrangle).

PNbl - Bloyd Formation: Lower part (Lower Pennsylvanian, Morrowan)

In this quadrangle the individual members within the Bloyd Formation cannot be recognized because
its limestone units (Brentwood and Kessler Limestones) are either missing or have become shaly and
sandy. There are no other "marker zones" to divide the section into the recognizable members known
from the type section in northwest Arkansas. Therefore the Bloyd Formation is divided informally into
lower and upper parts (Hudson et al., 2001) separated by the "middle Bloyd sandstone" Zachry and
Haley, 1975. Approximately 130-450 ft. thick. Lower part: Mostly seen below the "middle Bloyd
sandstone" are interbedded very thin to thin ripple-bedded micaceous siltstones and sandstones that
are fine to medium-grained, however, a very thin to thick bedded fossiliferous sandy fine grained
limestone is present beneath the "middle Bloyd sandstone" at a few locations. This limestone is gray
on fresh surface but weathers light-brown with a rounded profile. Throughout the lower part is black
fissile clay shales to silty shales interbedded with thin to thick-bedded fossiliferous carbonate to sandy
carbonate layers. The carbonate zones vary from red to gray on fresh and weathered surface and can
be mottled. Sometimes the fossiliferous sandy zones look "rotten” due to decalcification. The sand
grains are medium and sub-angular to sub-rounded. The contact between the lower part of the Bloyd
Formation and the Prairie Grove is placed below a shaly layer conformable with the underlying
massive calcareous sand of the Prairie Grove Member of the Hale Formation. Approximately 80-150
ft. thick. (Description from source map: Parthenon Quadrangle).

PNbl - Bloyd Formation: Lower part (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone beds separated into lower
and upper parts. As much as 380 ft (116 m) thick. Lower part: Dominantly dark-gray to black shale
and siltstone interbedded with thin beds of sandstone and limestone. Sandstone beds locally exposed
as ledges as much as 10 ft (3 m) high. Sandstone varies from tan, very fine to fine grained, thin
bedded with ripple marks to orange brown, medium grained, thin to medium bedded with local basal
conglomerate lenses containing clasts of sandstone and shale and rounded white quartz pebbles.
The Brentwood Limestone Member at the base of the formation (not mapped) is a 5-20-ft- (1.5-6-m-)
thick, reddish-gray, coarse bioclastic limestone. Unit is conformable with the underlying Hale
Formation. Forms moderate to steep slopes and is poorly exposed. Unit is 40-100 ft (12—-30 m) thick.
(Description from source map: Ponca Quadrangle).

PNbu - Bloyd Formation: Upper part (Lower Pennsylvanian, Morrowan)
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Interbedded sequence of sandstone, siltstone, shale, and thin limestone beds separated into lower
and upper intervals. As much as 180 ft thick. Lower part: Sequence of predominantly dark-gray to
black shale and siltstone with thin beds of sandstone and limestone; poorly exposed under moderate
to steep hillslopes. Siltstone is medium to dark gray, fissile, and moderately bioturbated. Medium beds
of rippled, very fine grained sandstone are locally exposed as ledges. Coarse bioclastic limestone is
reddish gray and weathers dark brown but is poorly exposed and mostly observed in loose blocks in
lower part of sequence. Thickness 50-70 ft. (Description from source map: St. Joe Quadrangle).

PNDbl - Bloyd Formation: Lower part (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone beds separated into lower
and upper parts. Thickness as much as 400 ft. Lower part:Sequence of predominantly dark-gray to
black shale and siltstone with thin beds of sandstone and limestone; poorly exposed under moderate
to steep hillslopes. Siltstone is medium to dark gray, fissile, and moderately bioturbated. Medium beds
of rippled, very fine grained sandstone are locally exposed as ledges. Coarse bioclastic limestone is
reddish gray, weathers dark brown, and is present in lower part of sequence. Thickness 90-120 ft.
(Description from source map: West-Central Buffalo National River Region).

PNw - Witts Springs Formation (Lower Pennsylvanian)

PNw - Witts Springs Formation (Lower Pennsylvanian, Morrowan)

Glick et. al., 1964, gave this name to a sequence of rocks in the Snowball Quadrangle equivalent to
the Prairie Grove Member of the Hale Formation and the entire Bloyd Shale (Formation) of the type
Morrowan region, northwestern Arkansas. In their definition of this unit, they identified the first
massive quartz pebble sandstone they encountered above the Witts Springs as the Atoka Formation.
Subsequently, the "middle Bloyd sandstone" which is not present in the type area of the Bloyd
Formation in northwestern Arkansas was identified in north-central Arkansas by Zachry and Haley in
1975. The "middle Bloyd sandstone" is present above the Witts Springs Formation in the Snowball
Quadrangle instead of the Atoka. Therefore, the Witts Springs Formation is equivalent to the Prairie
Grove Member of the Hale Formation and the lower part of the Bloyd Formation in north central
Arkansas. On the east side of Horn Mountain a blocky sandstone unlike the Prairie Grove is present
above the Cane Hill. The Prairie Grove is equivalent to the lower portion of the Witts Springs
Formation. The Witts Springs is underlain by the Cane Hill Member of the Hale Formation and
overlain by the "middle Bloyd sandstone" and strata equivalent to the upper part of the Bloyd
Formation. The Witts Springs Formation can be divided into two parts - a main body and a lower
sandstone. The lower sandstone was not mapped separately due to a 40 foot contour interval.
Approximately 200-320 ft. (60-97 m) thick. Main body: Consists mostly of thin to medium bedded
sandstone and interbedded clay-shale. The sands are very fine to medium grained and usually ripple
bedded near the top of the unit. Calcareous fine- to medium-grained fossiliferous sandstones with
sub-angular to rounded grains are present and contain clay pebble clasts and fine- to coarse-grained
quartz pebbles. Gray on fresh surfaces but weathers brown or dark gray. Approximately 170-290 ft.
(51-88 m) thick. Lower sandstone: A massive coarse-grained iron-cemented sandstone with sub-
angular to sub-rounded quartz grains. Sometimes friable. White to yellow on fresh surfaces but
weathers a light brown. Contains plant fragments, iron banding, stylolites and pock marks. This unit
has a blocky appearance and forms a prominent bluff on the east side of Horn Mountain and the
southwest side of Point Peter Mountain. A dark-gray shale pebble conglomerate is present at the
base of the sandstone. The lower sandstone is unconformable with the Cane Hill Formation. O-
approx. 30 ft. (0-9 m) thick. (Description from source map: Eula Quadrangle).

PNw - Witts Springs Formation (Lower Pennsylvanian, Morrowan)

Equivalent to the Prairie Grove Member of the Hale Formation and the lower part of the Bloyd
Formation (Braden et al., 2003). Only the basal sandstone is present at the top of Bryan Mountain.
There, it is thick- to very thick-bedded, massive-bedded, fine- to medium-grained, subangular, poorly-
sorted, calcareous sandstone. Weathering has produced a blocky to concave appearance,
honeycomb weathering, and a dark gray to medium brown color. Commonly contains liesegang
banding. Fresh surfaces are gray to gray-brown, although locally decalcification makes them dark-
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brown and friable. There is a cross-bedded zone on the south side of the mountain where the
sandstone is coarse-grained and contains brachiopod detritus and dark-red, flattened and rounded
shale pebbles. Unconformable with the Cane Hill Member, and reaches a maximum thickness of
approximately 100 feet (30 meters). (Description from source map: Marshall Quadrangle).

PNw - Witts Springs Formation (Lower Pennsylvanian, Morrowan)

Brown to reddish-brown, fine- to medium-grained, thick-bedded, calcite-cemented sandstone with
interbeds of limestone. Locally contains quartz pebbles in basal sandstone beds. Sandstone beds are
planar or cross-bedded, and cross-beds may have bidirectional dips. Sandstone weathers to form
rounded surfaces with elliptical cavities as long as 1 ft. Unit contains some interbeds of reddish-
brown, coarse bioclastic limestone. Shale layers separating sandstone beds are reported regionally
(Southerland, 1988), but were not observed in the map area. Unit forms steep slopes and is often
covered by thin colluvium derived from overlying units. Basal contact with Cane Hill Member (*hc) is
unconformable. Thickness 30-80 ft. (Description from source map Osage SW Quadrangle).

PNw - Witts Springs Formation (Lower Pennsylvanian, Morrowan)

Glick et al., 1964, gave this name to a sequence of rocks in the Snowball Quadrangle equivalent to
the Prairie Grove Member of the Hale Formation and the entire Bloyd Shale (Formation) of the type
Morrowan region northwestern Arkansas. In their definition of this unit, they identified the first massive
guartz pebble sandstone they encountered above the Witts Springs as the Atoka Formation.
Subsequently, the "middle Bloyd sandstone" which is not present in the type area of the Bloyd
Formation in northwestern Arkansas was identified in north-central Arkansas by Zachry and Haley in
1975. The "middle Bloyd sandstone" is present above the Witts Springs Formation in the Snowball
Quadrangle instead of the Atoka Formation. Therefore the Witts Springs Formation is equivalent to
the Prairie Grove Member of the Hale Formation and the lower part of the Bloyd Formation in north
central Arkansas. A blocky sandstone unlike the Prairie Grove is present above the Cane Hill. The
Prairie Grove is equivalent to the base of the Witts Springs Formation. The Witts Springs is underlain
by the Cane Hill Member of the Hale Formation and overlain by the "middle Bloyd sandstone" and
strata equivalent to the upper part of the Bloyd Formation. The Witts Springs Formation can be
divided into two parts - a main body and a lower sandstone. The lower sandstone was not mapped
separately due to a 40 foot contour interval. Approximately 140-360 ft. (42-109 m) thick. Main body:
Consists mostly of thin- to medium-bedded sandstone and interbedded clay shale. The sands are
very fine to medium rained and commonly ripple bedded near the top of the unit. Calcareous fine- to
medium-grained fossiliferous sandstones with sub-angular to rounded grains are present and contain
clay pebble clasts and fine to coarse quartz pebbles. Gray on fresh surfaces but weathers brown or
dark gray. Lower sandstone: A massive coarse-grained iron-cemented sandstone with sub-angular
to sub-rounded quartz grains. Sometimes friable. White to yellow on fresh surfaces but weathers light
brown. Contains plant fragments, iron banding, stylolites, and pock marks. This unit has a blocky
appearance and forms a prominent bluff on the east side of Point Peter Mountain. A dark-gray shale
pebble conglomerate is present at the base of the sandstone. Unconformable with the Cane Hill
Member of the Hale Formation. O0- approx. 30 ft. ( 0-9 m) thick. (Description from source map:
Snowball Quadrangle).

PNhp - Hale Formation, Prairie Grove Member (Lower Pennsylvanian)

PNhg - Hale Formation: Prairie Grove Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone. Thickness 100-180 ft.
Prairie Grove Member: Brown to reddish-brown, fine- to medium-grained, thick-bedded, calcite-
cemented sandstone. Locally contains quartz pebbles at base. Beds are planar or crossbedded, and
crossbeds may have bi-directional dips. May contain interbeds of reddish-brown coarse bioclastic
limestone. Weathered sandstone forms rounded surfaces with elliptical cavities as long as 1 ft.
Sandstone forms steep slopes but may be covered by a colluvial mantle derived from overlying units.
Thickness 20-60 ft. (Description from source map: 74842) (Boxley Quadrangle).

PNhp - Hale Formation: Prairie Grove Member (Lower Pennsylvanian, Morrowan)

2018 NPS Geologic Resources Inventory Program



BUFF GRI Ancillary Map Information Document 31

The Hale Formation consists of two Members; the Prairie Grove Member and the Cane Hill Member.
Approximately 180 -340 ft. (54-103 m) thick. Prairie Grove Member: A fine- to coarse-grained quartz
sandstone with varying amounts of carbonate, crinoidal fragments and quartz pebbles. Reddish-gray
to brown or mottled on a fresh surfaces but weathers dark-reddish-brown. Bedding varies from thin to
massive and exhibits a rounded weathering profile. This unit is a prominent bluff former that often
contains cross-beds and a pitted surface that is referred to as honeycomb weathering. The base of
the Prairie Grove Member contains a fossiliferous quartz pebble conglomerate that contains clasts of
shale, siltstone, and sandstone as large as almost one foot in diameter. The Prairie Grove Member is
unconformable with the Cane Hill Member. 0- approx. 40 ft. (0- 12 m) thick. (Description from source
map: 62271) (Eula Quadrangle).

PNhg - Hale Formation: Prairie Grove Member (Lower Pennsylvanian, Morrowan)
Interbedded sequence of sandstone, siltstone, shale, and thin limestone. Thickness 100-180 ft.
Prairie Grove Member: Brown to reddish-brown, fine- to medium-grained, thick-bedded, calcite-
cemented sandstone. Locally contains quartz pebbles in its base. Beds are planar or crossbedded,
and crossbeds may have bidirectional dips. Weathered sandstone forms rounded surfaces.
Sandstone forms steep slopes but is commonly covered by slope debris from overlying units.
Thickness 10-20 ft. (Description from source map: 68982) (Hasty Quadrangle).

PNhg - Hale Formation: Prairie Grove Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone that consists of Prairie Grove
Member and Cane Hill Member. Formation is 110-150 ft (35-46 m) thick. Prairie Grove Member:
Brown to reddish-brown, fine- to medium-grained, thick-bedded, calcite-cemented sandstone. Locally
contains abundant fossil fragments and, in its base, quartz pebbles. Beds are planar or crossbedded
and crossbeds may have bi-directional dips. Weathered sandstone forms rounded surfaces with
elliptical cavities as large as 8 in (20 cm) long. The sandstone forms steep slopes but is commonly
covered by slope debris from overlying units. Unit is 10-40 ft (3-12 m) thick. (Description from source
map: Jasper Quadrangle).

PNhp - Hale Formation: Prairie Grove Member (Lower Pennsylvanian, Morrowan)

The Hale Formation consists of two Members; the Prairie Grove and the Cane Hill. Approximately
160-320 ft. (48-97 m) thick. Prairie Grove Member: A fine- to coarse-grained quartz sandstone with
varying amounts of carbonate, crinoidal fragments and quartz pebbles. Reddish-gray to brown or
mottled on fresh surfaces but weathers dark reddish-brown. Bedding varies from thin to massive and
exhibits a rounded weathering profile. This unit is a prominent bluff-former that often contains cross-
beds and a pitted surface that is referred to as honeycomb weathering. The base of the Prairie Grove
Member contains a fossiliferous quartz pebble-conglomerate that includes clasts of shale, siltstone,
and sandstone, as large as one foot in diameter. One green feldspar fragment was found from this
interval. Unconformable with the Cane Hill Member. Approximately 40-60 ft. (12-18 m) thick.
(Description from source map: Mt. Judea Quadrangle).

PNhg - Hale Formation: Prairie Grove Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone. Thickness 100-200 ft
siltstone, shale, and thin limestone that consists of Prairie Grove Member and Cane Hill Member.
Formation is 110-150 ft (35—46 m) thick. Prairie Grove Member: Brown to reddish-brown, fine- to
medium-grained, thick-bedded, calcite-cemented sandstone. Locally contains quartz pebbles at base.
Beds are planar or cross-bedded, and cross-beds may have bi-directional dips. Commonly contains
interbeds of reddish-brown coarse bioclastic limestone. Weathered sandstone forms rounded
surfaces with elliptical cavities as long as 1 ft. Basal contact with underlying Cane Hill Member is
unconformable. Sandstone forms steep slopes but may be covered by a colluvial mantle derived from
overlying units. Thickness 20—60 ft. (Description from source map: Murray Quadrangle).

PNhg - Hale Formation: Prairie Grove Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone. Thickness 130-260 ft.
Prairie Grove Member: Brown to reddish-brown, fine- to medium-grained, thick-bedded, calcite-
cemented sandstone with interbeds of limestone. Locally contains quartz pebbles in basal sandstone
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beds. Sandstone beds are planar or cross-bedded, and cross-beds may have bidirectional dips.
Sandstone weathers to form rounded surfaces with elliptical cavities as long as 1 ft. Unit contains
some interbeds of reddish-brown, coarse bioclastic limestone. Shale layers separating sandstone
beds are reported regionally (Southerland, 1988), but were not observed in the map area. Unit forms
steep slopes and is often covered by thin colluvium derived from overlying units. Basal contact with
Cane Hill Member (*hc) is unconformable. Thickness 30-80 ft. (Description from source map Osage
SW Quadrangle).

PNhp - Hale Formation: Prairie Grove Member (Lower Pennsylvanian, Morrowan)

The Hale Formation consists of two Members; the Prairie Grove Member and the underlying Cane Hill
Member. Approximately 160 - 320 ft. thick. Prairie Grove Member: A fine to coarse-grained quartz
sandstone with varying amounts of carbonate, crinoidal fragments and quartz pebbles. Reddish-gray
to brown or mottled on a fresh surface but weathers dark reddish-brown. Bedding varies from thin to
massive and exhibits a rounded weathering profile. This unit is a prominent bluff former that often
contains cross-beds and a pitted surface that is referred to as honeycomb weathering. The base of
the Prairie Grove Member contains a fossiliferous quartz pebble conglomerate that contains clasts of
shale, siltstone, and sandstone as large as almost one foot in diameter. One green feldspar fragment
was found from this interval. The Prairie Grove Member is unconformable with the Cane Hill Member.
Approximately 40 - 80 ft. thick. (Description from source map: Parthenon Quadrangle).

PNhg - Hale Formation: Prairie Grove Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone that consists of Prairie Grove
Member and Cane Hill Member. Formation is 110-150 ft (35—46 m) thick. Prairie Grove Member:
Brown to reddish-brown, fine- to medium-grained, thick-bedded, calcite-cemented sandstone. May
contain bioclastic limestone interbeds and, at its base, quartz pebbles. Beds are planar or
crossbedded and crossbeds may have bi-directional dips. Weathered sandstone forms massive,
rounded surfaces with elliptical cavities as large as 8 in. (20 cm) long. The sandstone forms steep
slopes that may be covered by slope debris from overlying units. Unit is 20—60 ft (6—18 m) thick.
(Description from source map: Ponca Quadrangle).

PNhg - Hale Formation: Prairie Grove Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone. Thickness 100-180 ft.
Prairie Grove Member: Brown to reddish-brown, fine- to medium-grained, thick-bedded, calcite-
cemented sandstone. Locally contains quartz pebbles in its base and thin interbeds of fossiliferous
limestone. Beds are planar or crossbedded, and crossbeds may have bi-directional dips. Weathered
sandstone forms rounded surfaces. Sandstone forms steep hillslopes or ledges that are commonly
covered by slope debris from overlying units. Thickness 10-25 ft. (Description from source map: St.
Joe Quadrangle).

PNhg - Hale Formation: Prairie Grove Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone. Thickness 100-180 ft.
Prairie Grove Member: Brown to reddish-brown, fine- to medium-grained, thick-bedded, calcite-
cemented sandstone. Locally contains quartz pebbles in its base and thin interbeds of fossiliferous
limestone. Beds are planar or crossbedded, and crossbeds may have bi-directional dips. Weathered
sandstone forms rounded surfaces. Sandstone forms steep hillslopes or ledges that are commonly
covered by slope debris from overlying units. Thickness 10-60 ft. (Description from source map:
West-Central Buffalo National River Region).

PNhc - Hale Formation, Cane Hill Member (Lower Pennsylvanian)

PNhc - Hale Formation: Cane Hill Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone. Thickness 100-180 ft. Cane
Hill Member: Interbedded sequence of shale, siltstone, and sandstone. Upper part mostly composed
of fissile to rippled, thin-bedded, dark-gray shale and siltstone but locally contains rippled, thin-
bedded, very fine grained sandstone interval as thick as 5 ft. Upper part of unit is poorly exposed and
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forms gentle to moderately steep slopes. Lower part is a 10- to 20-ft-thick sandstone interval that
generally changes downward from olive-brown, very fine grained to fine-grained, thin-bedded
sandstone with ripple cross-lamination or parallel lamination to reddish-brown, medium- to thick-
bedded, very fine grained to medium-grained sandstone with trough crossbeds. Lower sandstone
locally contains basal conglomerate lenses as thick as 3 ft containing quartz pebbles and subangular
to subrounded clasts of sandstone, siltstone, shale, and limestone. Sandstone beds throughout unit
locally affected by soft-sediment slumps and folds. Unit unconformably overlies Pitkin Limestone (Mp)
and Fayetteville Shale (Mf). Thickness is 80—160 ft. (Description from source map: Boxley Quadrangle

).

PNhc - Hale Formation: Cane Hill Member (Lower Pennsylvanian, Morrowan)

The Hale Formation consists of two Members; the Prairie Grove Member and the Cane Hill Member.
Approximately 180 -340 ft. (54-103 m) thick. Cane Hill Member: A gray to black fissile clay- to silty-
shale containing iron nodules and small limonitic box work fragments. Varies from black to dark gray
on fresh surfaces and light gray and light orange-brown on weathered surfaces. Thin-bedded ripple-
marked siltstones and sandstones are present above the clay shale. Trace fossils are abundant. A 5-
20 foot thick sandstone is present beneath the typical Cane Hill black in this quadrangle. It is thin to
thick bedded, fine grained, cross bedded, and contains stylolites, plant fragments, and iron banding.
One outcrop exposes the contact with the Pitkin as interbedded sandstone with underlying oolitic
Pitkin. The Cane Hill Member is unconformable with the Pitkin Limestone. Approximately 180 - 300 ft.
(54-91 m) thick. (Description from source map: Eula Quadrangle).

PNhc - Hale Formation: Cane Hill Member (Lower Pennsylvanian, Morrowan)

The Hale formation consists of two members: the Prairie Grove Member and the Cane Hill Member.
Only the Cane Hill member is present in the mapping area. Cane Hill Member: Medium to very thick
beds of very fine to fine-grained, moderately sorted, iron-cemented sandstone and shale. Generally,
sandstone beds are massive in appearance. Crossbeds are commonly observed. Color varies from
white to light brown and various shades of reddish brown in fresh exposure. Weathered surfaces
appear dark gray or reddish brown, and sometimes display honeycomb textures. Weathered blocks
can travel great distances downslope, and some localities (Baker knobs NE of Devils Backbone)
commonly show float of the Cane Hill sandstone along hill sides with little or no evidence of beds in
place on hill tops. A unit of gray to black fissile clay shale to silty shale containing iron nodules and
small limonitic box work fragments underlies the sandstone beds. The thickness of the shale ranges
from 50 to 100 feet (15 to 31 meters), and thickness increases from east to west across the
guadrangle. The shale unit is unconformable with the Pitkin below and is usually covered in the field.
Thickness ranges from 0 to as much as 160 feet (49 meters). (Description from source map: Harriet

Quadrangle).

PNhc - Hale Formation: Cane Hill Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone. Thickness 100-180 ft. Cane
Hill Member: Interbedded sequence of shale, siltstone, and sandstone. Upper part is poorly exposed
and composed of dark-gray shale and thin-bedded siltstone that form gentle to moderately steep
slopes. Lower part is a 10- to 20-ft-thick sandstone interval of reddish-brown, medium- to thick-
bedded, very fine grained to medium-grained sandstone with trough crossbeds. Lower sandstone
changes upward to olive-brown, very fine grained to fine-grained, thin-bedded sandstone with ripple
cross-lamination or parallel lamination. Basal sandstone locally contains casts of wood fragments and
conglomerate lenses with quartz pebbles and angular to subrounded clasts of shale, siltstone, and
sandstone. Unit unconformably overlies the Pitkin Limestone. Thickness varies from 80 ft to as much
as 260 ft at Braden Mountain. (Description from source map: Hasty Quadrangle).

PNhc - Hale Formation: Cane Hill Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone that consists of Prairie Grove
Member and Cane Hill Member. Formation is 110-150 ft (35-46 m) thick. Cane Hill Member:
Interbedded sequence of shale, siltstone, and sandstone. The upper part of the Cane Hill Member is
poorly exposed and composed of dark-gray shale and thin-bedded siltstone that form gentle to
moderately steep slopes. The lower part is a 10-30-ft- (3-9-m-) thick sandstone interval that varies in
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character from reddish-brown, poorly sorted, fine- to medium grained sandstone with trough cross
beds to olive-brown, very fine to fine grained, thin-bedded sandstone with ripple cross-lamination or
parallel lamination. Basal sandstone locally contains casts of wood fragments, thin, angular mudstone
rip-up clasts, and red, rounded, oblate chert fragments. Unit is 80-140 ft (24-43 m) thick. Brown to
reddish-brown, fine- to medium-grained, thick- bedded, calcite-cemented sandstone. Locally contains
abundant fossil fragments and, in its base, quartz pebbles. Beds are planar or crossbedded and
crossbeds may have bi-directional dips. Weathered sandstone forms rounded surfaces with elliptical
cavities as large as 8 in (20 cm) long. The sandstone forms steep slopes but is commonly covered by
slope debris from overlying units. Unit is 10-40 ft (3-12 m) thick. (Description from source map: Jasper

Quadrangle).

PNhc - Hale Formation: Cane Hill Member (Lower Pennsylvanian, Morrowan)

Consists of two members: the Prairie Grove and the Cane Hill. Only the Cane Hill Member is present
on this quadrangle. Cane Hill Member: Typically a fissile silty to clay shale that contains iron nodules
and limonitic boxwork fragments. Color varies from dark gray to black on fresh surfaces, and from
light gray to light orange-brown on weathered surfaces. Unconformable with the Pitkin and reaches a
thickness of approximately 160 feet (48 meters) on this quadrangle. (Description from source map:
Marshall Quadrangle).

PNhc - Hale Formation: Cane Hill Member (Lower Pennsylvanian, Morrowan)

The Hale Formation consists of two Members; the Prairie Grove and the Cane Hill. Approximately
160-320 ft. (48-97 m) thick. Cane Hill Member: A gray to black, fissile, clay to silty shale containing
iron nodules and small limonitic boxwork fragments. Varies from black to dark gray on fresh surfaces
to light gray and light orange-brown on weathered surfaces. Thin-bedded ripple-marked siltstones and
sandstones are present above the clay shale. Trace fossils are abundant. A one foot thick
conglomerate containing black pebble clasts, fossil fragments, and clay clasts is present at the base
at one locality. Unconformable with the Pitkin Limestone. Approximately 120-240 ft. (36-73 m) thick.
(Description from source map: Mt. Judea Quadrangle).

PNhc - Hale Formation: Cane Hill Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone. Thickness 100-200 ft. Cane
Hill Member: Interbedded sequence of shale, siltstone, and sandstone. Upper part mostly composed
of fissile to rippled, thin-bedded, dark-gray shale and siltstone but locally contains rippled, thin-
bedded, very fine grained sandstone interval as thick as 5 ft. Upper part of unit is poorly exposed and
forms gentle to moderately steep slopes. Lower part is a 10- to 20-ft-thick sandstone interval that
generally changes downward from olive-brown, very fine grained to fine-grained, thin-bedded
sandstone with ripple cross-stratification or parallel lamination to reddish-brown, medium- to thick-
bedded, very fine grained to medium-grained sandstone with trough cross-beds. Lower sandstone
locally contains basal conglomerate lenses as thick as 3 ft containing quartz pebbles and subangular
to subrounded clasts of sandstone, siltstone, shale, and limestone. Sandstone beds throughout unit
locally affected by soft-sediment slumps and folds. Unit unconformably overlies Pitkin Limestone and
Fayetteville Shale. Thickness is 80—160 ft. (Description from source map: Murray Quadrangle).

PNhc - Hale Formation: Cane Hill Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone. Thickness 130-260 ft. Cane
Hill Member: Interbedded sequence of shale, siltstone, and sandstone. Upper part composed of
fissile to ripple-laminated, dark-gray shale and siltstone underlain by 15- to 30-ft-thick middle interval
of ripple-laminated to thin-bedded, very fine grained sandstone; middle interval also may contain
channels of massive cross-bedded, fine- to medium-grained sandstone that locally has shale and
siltstone ripup clasts and wood casts (fig. 3A). Lower part of unit includes gray shale and siltstone
underlain by a 5- to 15-ft-thick, pale-orange, very fine to fine-grained, calcite-cemented sandstone that
is often punky and friable due to partial leaching of calcite. Sandstone at base of unit locally overlies
conglomerate lenses as thick as 3 ft that contain quartz pebbles and subangular to subrounded clasts
of sandstone, siltstone, shale, and limestone. Sandstone beds throughout unit locally display slumps
and folds attributed to soft-sediment deformation. Unit unconformably overlies Pitkin Limestone (Mp)
and Fayetteville Shale (Mf). Thickness is 100-180 ft. (Description from source map Osage SW
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Quadrangle).

PNhc - Hale Formation: Cane Hill Member (Lower Pennsylvanian, Morrowan)

The Hale formation consists of two Members; the Prairie Grove Member and the underlying Cane Hill
Member. Approximately 160 - 320 ft. thick. Cane Hill Member: A gray to black fissile clay to silty
shale that contains iron nodules and small limonitic box work fragments. Varies from black to dark-
gray on fresh surface to light-gray and light- orange-brown on weathered surface. Thin-bedded ripple-
marked siltstones and sandstones are present above the clay shale. Trace fossils are abundant. A
one foot thick conglomerate containing black pebble clasts, fossil fragments, and clay clasts is present
at the base of the Cane Hill at one locality. The Cane Hill Member is unconformable with the Pitkin
Limestone. Approximately 120 - 240 ft. thick. (Description from source map: Parthenon Quadrangle).

PNhc - Hale Formation: Cane Hill Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone that consists of Prairie Grove
Member and Cane Hill Member. Formation is 110-150 ft (35—46 m) thick. Cane Hill Member:
Interbedded sequence of shale, siltstone, and sandstone. The upper part of the Cane Hill Member is
poorly exposed and composed mostly of dark-gray shale and thin-bedded siltstone that form gentle to
moderately steep slopes. The lower part is a 10-40-ft- (3—12-m-) thick sandstone interval with
siltstone and shale interbeds. Sandstone varies from reddish brown, poorly sorted, fine to medium
grained in medium to thick beds that may contain trough crossbeds, to tan to olive brown, very fine to
fine grained, thin bedded with ripple cross-lamination or parallel lamination. Lower sandstone beds
may contain wood as carbonized fragments or as casts and angular mudstone intraclasts, and also
contain local conglomerate lenses with clasts of sandstone, shale, and crinoid-bearing limestone.
Sandstone beds locally display soft sediment slump folds. Unit unconformably overlies the Pitkin
Limestone, the Wedington Member of the Fayetteville Shale, and the main body of the Fayetteville
Shale. Unit is 80-140 ft (24—43 m) thick. (Description from source map: Ponca Quadrangle).

PNhc - Hale Formation: Cane Hill (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone. Thickness 100-180 ft. Cane
Hill Member: Interbedded sequence of shale, siltstone, and sandstone. Most of unit is poorly exposed
dark- gray fissile shale and thin-bedded siltstone that form gentle to moderately steep slopes. Upper
part locally contains rippled, thin-bedded, very fine and fine grained sandstone intervals as thick as 5
ft. Lower part includes 10-ft-thick sandstone interval that changes downward from olive-brown, very
fine grained, thin-bedded sandstone with ripple cross-lamination to reddish brown, medium- to thick-
bedded, very fine grained to medium-grained sandstone with trough crossbeds. Lower sandstone
contains sparse casts of wood fragments and conglomerate lenses with quartz pebbles and angular
to subrounded clasts of shale, siltstone, and sandstone. Unit unconformably overlies the Pitkin
Limestone. Thickness varies from 60 ft to as much as 200 ft on east side of Pilot Mountain.
(Description from source map: St. Joe Quadrangle).

PNhc - Hale Formation: Cane Hill Member (Lower Pennsylvanian, Morrowan)

The Hale Formation consists of two Members; the Prairie Grove Member and the Cane Hill Member.
Only the Cane Hill Member is present in this quadrangle. The base of the Witts Springs Formation is
equivalent to the Prairie Grove Member. Cane Hill Member: A gray to black fissile clay to silty shale
containing iron nodules and small limonitic box work fragments. Varies from black to dark gray on
fresh surfaces and light gray and light orange-brown on weathered surfaces. Thin-bedded ripple-
marked siltstones and sandstones are present above the clay shale. Trace fossils are abundant.
Unconformable with the Imo interval. Approximately 160- 200 ft. (48-60 m) thick. (Description from
source map: Snowball Quadrangle).

PNhc - Hale Formation: Cane Hill Member (Lower Pennsylvanian, Morrowan)

Interbedded sequence of sandstone, siltstone, shale, and thin limestone. Thickness 100-180 ft. Cane
Hill Member: Interbedded sequence of shale, siltstone, and sandstone. Most of unit is poorly exposed
dark-gray fissile shale and thin-bedded siltstone that form gentle to moderately steep slopes. Upper
part locally contains rippled, thin-bedded, very-fine and fine-grained sandstone intervals as thick as 5
ft. Lower part includes 10-ft-thick sandstone interval that changes downward from olive-brown, very
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fine-grained, thin-bedded sandstone with ripple cross-lamination to reddish-brown, medium- to thick-
bedded, very-fine grained to medium-grained sandstone with trough crossbeds. Lower sandstone
contains sparse casts of wood fragments and conglomerate lenses with quartz pebbles and angular
to subrounded clasts of shale, siltstone, and sandstone. Unit unconformably overlies the Pitkin
Limestone or Fayetteville Shale. Thickness 80—-240 ft. (Description from source map: West-Central
Buffalo National River Region).

Mi - Imo interval (Upper Mississippian)

Mi - Imo interval (Upper Mississippian, Chesterian)

Consists of several shale units with intervening sandstone units. Present near the top of Bryan and
South Mountain is a persistent, fine to medium-grained, thin- to massive- and locally cross-bedded
sandstone. Fresh surfaces are buff to tan and locally mottled or banded with dark red iron blebs.
Weathered surfaces are dark orangey-brown to gray, and blocky. Commonly exhibits pronounced
stylolites, liesegang banding, and honeycomb weathering. This unit is approximately 15 feet (5
meters) thick. Shaly units above this sandstone are covered with vegetation. Conformable with the
Pitkin. Ranges from approximately 80-100 feet (24-30 meters) in thickness. (Description from source
map: Marshall Quadrangle).

Mi - Imo interval (Upper Mississippian, Chesterian)

Consists of limestones interbedded with clay shale. The limestones are fossiliferous and reddish on
weathered surfaces. The shale is dark gray on fresh and weathered surfaces. A 5-20 ft. (1.5-6 m)
thick sandstone is present at the base of the unit. It is thin- to thick bedded, fine grained, cross-
bedded, and contains stylolites, plant fragments, and iron banding. Conformable with the Pitkin
Limestone. Approximately 160 ft. (48 m) thick. (Description from source map: Snowball Quadrangle).

Mp - Pitkin Limestone (Upper Mississippian)

Mp - Pitkin Limestone (Upper Mississippian, Chesterian)

Medium- to dark-gray, fetid limestone. Limestone varies from micrite at base to coarse grained and
locally oolitic near top. Limestone beds may contain abundant crinoids, brachiopods, corals, and
bryozoan Archimedes. Black fissile-shale interbeds as thick as 3 ft are present within lower part of
unit. Basal contact with Fayetteville Shale (Mf) is conformable, although rarely exposed. Pitkin
generally outcrops as a prominent ledge or cliff. Thickness as much as 130 ft in south; locally absent
in northeast part of quadrangle. (Description from source map: Boxley Quadrangle).

Mp - Pitkin Limestone (Upper Mississippian, Chesterian)

A fine-to-coarsely-crystalline locally fossiliferous limestone containing crinoid fragments, Archimedes
bryozoa, gastropods, coral (rugose and colonial) and ooliths. Varies from light gray to dark gray on
fresh surfaces but usually weathers light or medium gray. Medium- to massive-bedded. Often has a
petroliferous odor on freshly broken surfaces. A black shale occurs at the top of the Pitkin just
beneath the Cane Hill Member of the Hale Formation at a few localities. It is distinctive from the Cane
Hill in that it is not silty and does not contain box work fragments. No fossils were found from this
shale interval. The Pitkin Limestone is conformable with the Fayetteville Shale. Approximately 120-
240 ft. (36-73 m) thick. (Description from source map: Eula Quadrangle).

Mp- Pitkin Limestone (Upper Mississippian, Chesterian)

Thin to very thick-bedded, fine to coarse-grained, oolitic, oncolitic or bioclastic limestone with
occasional interbedded black, fissile clay shale. Generally, bedding is massive in appearance with
occasional cross-beds near the upper contact Typically contains abundant fossils including crinoid
fragments, the bryozoan Archimedes, corals (solitary and colonial), brachiopods, gastropods, and
trilobites. Color ranges from dark-gray to light-gray on fresh surfaces and typically weathers light or
medium-gray but becomes more tan near the upper contact, possibly due to an increase in the silt
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content. The limestone often has a petroliferous odor when freshly broken. Interbedded shales
become common in the upper 50 - 70 feet (15 - 21 meters) of the formation near the southern edge of
the outcrop belt (Blue Mountain, Begley Creek). These shales consist of gray-brown to black, fissile,
calcareous clay shale with interbedded limestone concretions. Abundant crinoid columnals, often up
to 1 inch (2.54 cm) in diameter, are present in this interval. The Pitkin Limestone is conformable with
the Fayetteville Shale. Thickness ranges from 60 to 260 feet (18 -80 meters). (Description from
source map: Harriet Quadrangle).

Mp - Pitkin Limestone (Upper Mississippian, Chesterian)

Generally medium to dark-gray, fetid limestone. Limestone texture varies from micritic to coarse
grained and is locally oolitic. Limestone beds may contain abundant crinoids, brachiopods, corals, and
bryozoan Archimedes. Basal contact with the Fayetteville Shale is conformable, although rarely
exposed. The Pitkin generally forms a prominent ledge or cliff. Thickness 40-100 ft. (Description from
source map: Hasty Quadrangle).

Mp - Pitkin Limestone (Upper Mississippian, Chesterian)

Generally medium- to dark-gray, fetid limestone. Limestone texture varies from micritic to coarse
grained and is locally oolitic. Limestone beds may contain abundant crinoids, brachiopods, corals, and
Archimedes. The basal contact with the Fayetteville Shale is conformable, although rarely exposed.
The Pitkin Limestone generally forms a prominent ledge or cliff. Its thickness varies from 0 to 60 ft (O
to 18 m), thinning to zero in the southwest corner of map. (Description from source map: Jasper

Quadrangle).

Mp - Pitkin Limestone (Upper Mississippian, Chesterian)

Thin to very thick, massive-bedded, fine to coarse-grained, locally oolitic bioclastic limestone.
Contains abundant fossils including crinoid fragments, the bryozoan Archimedes, corals, nautiloids,
brachiopods, gastropods, and trilobites. Fresh surfaces are light to dark gray, and weather light to
medium gray. Grades to a tan color near the upper contact due to an increase in silt content.
Commonly yields a petroliferous odor when freshly broken. Conformable with the Fayetteville Shale.
Ranges from approximately 160-260 feet (49—79 meters) in thickness. (Description from source map:
Marshall Quadrangle).

Mp - Pitkin Limestone (Upper Mississippian, Chesterian)

A fine to coarsely crystalline, often fossiliferous limestone containing crinoidal fragments, Archimedes
bryozoa, gastropods, coral (rugose and colonial), and ooliths. Varies from light gray to dark gray on
fresh surfaces but usually weathers light or medium gray. Medium- to massive-bedded. Often has a
petroliferous odor on freshly broken surfaces. A black shale occurs at the top of the Pitkin just
beneath the Cane Hill Member of the Hale Formation at a few localities. It is distinctive from the Cane
Hill in that it is not silty and does not contain boxwork fragments. No fossils were found from this shale
interval. Conformable with the Fayetteville Shale. Approximately 160 ft. (48 m) thick. (Description from
source map: Mt. Judea Quadrangle).

Mp - Pitkin Limestone (Upper Mississippian, Chesterian)

Medium- to dark-gray fetid limestone. As unit thickens to the south, upper part of unit is oolitic coarse
crystalline dark-gray to brown limestone overlain by sandy limestone to calcite cemented sandstone
horizon. Upper sandy interval, as thick as 20 ft, is restricted to southeasternmost areas. Limestone
beds may contain abundant crinoids, brachiopods, corals, and bryozoan Archimedes. At base, varies
from micrite to fine grained crystalline limestone with black fissile shale interbeds up to 5 ft thick as it
grades downward into the Fayetteville Shale. Pitkin generally outcrops as a prominent ledge or cliff.
Thickness in the northern half of the quadrangle is generally between 40 to 60 ft but is absent in the
northeastern corner; unit thickens to the southeast to as much as 200 ft. (Description from source
map: Murray Quadrangle).

Mp - Pitkin Limestone (Upper Mississippian, Chesterian)
Medium- to dark-gray fetid limestone. Limestone varies from micrite at base to coarse grained and
locally oolitic near top. Limestone beds locally contain abundant crinoids, brachipods, corals, and
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bryzoan Archimedes (fig. 3B). Basal contact with the Fayetteville Shale (Mf) is conformable. Pitkin
generally crops out as a prominent ledge or cliff. Only present in the southwest and northwest parts of
the map area. Thickness 0—40 ft. (Description from source map Osage SW Quadrangle).

Mp - Pitkin Limestone (Upper Mississippian, Chesterian)

A fine to coarsely crystalline often fossiliferous limestone containing crinoidal fragments, Archimedes
bryozoans, gastropods, coral (rugose and colonial), and ooliths. Varies from light-gray to dark-gray on
fresh surface but, usually weathers light or medium-gray. Medium to massive-bedded. Often has a
petroliferous odor on freshly broken surfaces. A black clay shale occurs at the top of the Pitkin just
beneath the Cane Hill Member of the Hale Formation at a few localities. It is distinctive from the Cane
Hill in that it is not silty and does not contain box work fragments. No fossils were found from this
shale interval. The contact of this shale with the Cane Hill was not seen. The Pitkin Limestone is
conformable with the Fayetteville Shale. Approximately 80 - 160 ft. thick. (Description from source
map: Parthenon Quadrangle).

Mp - Pitkin Limestone (Upper Mississippian, Chesterian)

Generally medium- to dark-gray, fetid limestone. Limestone varies from micritic to coarse grained and
is locally oolitic. Limestone beds may contain abundant crinoids, brachiopods, corals, and
Archimedes. The unit commonly forms a prominent ledge. Distribution of Pitkin is restricted to the
northeastern part of the map area. The basal contact with the Fayetteville Shale is conformable,
although rarely exposed. Upper contact with Cane Hill Member is unconformable and Pitkin was
eroded beneath the unconformity in the western part of the area. Its thickness varies from 0 to 60 ft (O
to 18 m). (Description from source map: Ponca Quadrangle).

Mp - Pitkin Limestone (Upper Mississippian, Chesterian)

Generally medium- to dark-gray, fetid limestone. Limestone in medium to thick wavy beds varies from
micrite at base to coarse grained and locally oolitic near top. Limestone beds may contain abundant
crinoids, brachiopods, corals, and bryozoan Archimedes. Basal contact with Fayetteville Shale is
conformable, although rarely exposed. Pitkin generally forms a prominent ledge or steep slope.
Thickness 40-80 ft. (Description from source map: St. Joe Quadrangle).

Mp - Pitkin Limestone (Upper Mississippian, Chesterian)

A fine to coarsely-crystalline often fossiliferous limestone containing crinoidal fragments, Archimedes
bryozoa, gastropods, coral (rugose and colonial), and ooliths. Varies from light gray to dark gray on
fresh surfaces but typically weathers light or medium gray. Medium to massive bedded. Commonly
has a petroliferous odor on freshly broken surfaces. A black shale is present at the top of the Pitkin
just beneath the Imo interval at a few localities. No fossils were found from this shale interval.
Conformable with the Fayetteville Shale. Approximately 140-180 ft. (42-54 m) thick. (Description from
source map: Snowball Quadrangle).

Mp - Pitkin Limestone (Upper Mississippian, Chesterian)

Generally medium- to dark-gray, fetid limestone; commonly forms a prominent ledge or steep slope.
Limestone in medium to thick wavy beds varies from micrite at base to coarse grained and locally
oolitic near top. Limestone beds may contain abundant crinoids, brachiopods, corals, and bryozoan
Archimedes. Basal contact with the Fayetteville Shale is conformable. Thickness 0-100 ft.
(Description from source map: West-Central Buffalo National River Region).

Mf - Fayetteville Shale, undivided (Upper Mississippian)

Mf - Fayetteville Shale (Upper Mississippian, Chesterian)

Main body composed of black shale with interbeds of sandstone. Tan, calcite-cemented sandstone as
thick as 12 ft, representing the Wedington Sandstone Member (Purdue and Miser, 1916), is sparsely
exposed within upper 40 ft of unit. Sandstone is very fine grained in medium to thin planar to rippled
beds with internal parallel laminations. Main body of unit is black, fissile shale that is poorly exposed
in low slopes. Lower part of Fayetteville outcrops along stream gullies where it consists of black shale
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that may contain medium-to light-gray, fetid septarian concretions as large as 2 ft in diameter.
Fayetteville Shale is susceptible to landslides. Thickness varies from 140 to 220 ft. (Description from
source map: Boxley Quadrangle).

Mf - Fayetteville Shale (Upper Mississippian, Meramecian)

A black fissile clay shale. Alternating beds of micrite and shale occur in the upper portion. Black chert
is present within the micrite. The micritic beds in the upper portion of this unit form resistant and
commonly form steep ledges. Septarian concretions are present near the base of the shale. Very thin
fine-grained sandstones are interbedded within the lower portion of the shale. Thin sandstone dikes
with flow structures on both sides are present on the west side of Point Peter Mountain in the lower
portion of the shale. The Fayetteville Shale is conformable with the underlying Batesville Sandstone.
Approximately 120-280 ft. (36-85 m) thick. (Description from source map: Eula Quadrangle).

Mf - Fayetteville Shale (Upper Mississippian, Chesterian)

Black, fissile clay shale which becomes increasingly interbedded with thin to medium-bedded, gray to
black, micritic to finely-crystalline limestone in the upper half of the unit. The micritic beds are sparsely
fossiliferous, have a petroliferous odor when broken, and often form resistant, steep ledges. Near the
contact with the Pitkin, interbedded black chert becomes more common. The lower shale unit forms a
gentle slope above the Batesville sandstone. Thin bedded limonitic siltstones that form sharp, angular
float blocks associated with very thin calcite-filled veins are locally present in the lower shale unit
(Stephenson Mountain). Septarian concretions can be present in the upper and lower parts of the
formation. Thickness ranges from 240 to 320 feet (73 - 98 meters). (Description from source map:
Harriet Quadrangle).

Mf - Fayetteville Shale (Upper Mississippian, Chesterian)

Is comprised of a black, fissile clay shale which is increasingly dominated by thin- to medium-bedded,
gray to black, micritic to finely crystalline limestone in its upper part. As the conformable contact with
the overlying Pitkin Limestone is reached, the shale forms only very thin partings between the beds of
micritic limestone. This upper section typically contains septarian concretions, and near the upper
contact, nodular or discontinuous, thin-bedded black chert. The micritic beds typically yield a
petroliferous odor when broken, and are sparsely fossiliferous. The upper Fayetteville Shale forms
resistant and sometimes steep ledges where protected by the massive Pitkin above. The lower shaly
unit forms a gentle slope above the relatively resistant, flat-lying beds of Batesville Sandstone.
Limonitic, calcareous siltstone beds and concretions are locally present near the base of the shale.
Ranges from approximately 180-270 feet (55-82 meters) in thickness and is unconformable with the
Batesville Sandstone. (Description from source map: Marshall Quadrangle).

Mf - Fayetteville Shale (Upper Mississippian, Chesterian)

A black fissile clay shale. Alternating beds of micrite and shale are present in the upper portion of the
formation. Black chert is common in the micrite. The micritic beds in the upper portion of this unit form
resistant and steep ledges. Septarian concretions are present near the base of the shale. Thin
sandstone dikes are exposed near a small spring along County Road 249 near the center of Sec. 8,
T15N, R19W. Conformable with the underlying Batesville Sandstone. Approximately 200- 280 ft. (60-
85 m) thick. (Description from source map: Mt. Judea Quadrangle).

Mf - Fayetteville Shale (Upper Mississippian, Chesterian)

Composed of black fissile shale that is poorly exposed in low slopes. Upper contact includes
alternating beds of black shale and thin limestone beds as it grades upward into the Pitkin Limestone.
Lower part of the Fayetteville outcrops along stream gullies where it consists of black shale that may
contain medium- to light-gray, fetid septarian concretions as large as 2 ft in diameter. Basal contact
with underlying Batesville Sandstone is conformable. Fayetteville Shale is susceptible to landslides.
Thickness varies from 120 to 220 ft. (Description from source map: Murray Quadrangle).

Mf - Fayetteville Shale (Upper Mississippian, Chesterian)
Black shale with interbeds of dark-gray to tan sandstone. Upper part of unit is usually absent, but
where present in southwestern part of map, includes a tan, calcite-cemented sandstone as thick as 12
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ft, representing the Wedington Sandstone Member (Purdue and Miser, 1916). Sandstone is very fine
grained, and medium to thin, planar to ripple bedded with internal parallel laminations. Main body of
unit is black, fissile shale that generally forms gentle slopes. Lower part of the Fayetteville may
contain medium- to light-gray, fetid septarian concretions as large as 2 ft in diameter. Fayetteville
Shale is susceptible to landslides. Unit is conformable with underlying Batesville Sandstone. Where
overlain by Pitkin Limestone, Fayetteville Shale is as thin as 60 ft in the northwest part of the map but
as thick as 170 ft in the southwest part of the map. (Description from source map Osage SW

Quadrangle).

Mf - Fayetteville Shale (Upper Mississippian, Chesterian)

A black fissile clay shale. Alternating beds of micrite with shale occur in the upper portion of the
formation to the contact with the overlying Pitkin Limestone. Black chert can be found within the
micrite. The micritic beds in the upper portion of this unit form resistant and sometimes steep ledges.
Septarian concretions are present near the base of the shale. One locality yielded small limonitic
ammonoids in the lower portion of the shale. The Fayetteville Shale is conformable with the
underlying Batesville Sandstone. Approximately 120- 240 ft. thick. (Description from source map:
Parthenon Quadrangle).

Mf - Fayetteville Shale (Upper Mississippian, Chesterian)

A black fissile clay shale. Alternating beds of micrite with shale occur in the upper portion of the
formation. Black chert is common the micrite. The micritic beds in the upper portion of this unit form
resistant and sometimes steep ledges. Septarian concretions are present near the base of the shale.
Very thin fine-grained sandstones are interbedded within the lower portion of the shale. The
Fayetteville Shale is conformable with the underlying Batesville Sandstone. Approximately 200-240 ft.
(60-73 m) thick. (Description from source map: Snowball Quadrangle).

Mfw - Fayetteville Shale, Wedington Sandstone Member (Upper
Mississippian)

Mfw - Fayetteville Shale: Wedington Sandstone Member (Upper Mississippian, Chesterian)
Fine-grained sandstone and siltstone of the Wedington Sandstone Member that grades downward
into main body of black, slope-forming shale. Thickness varies from 250 to 370 ft. Wedington
Sandstone Member: Brown, well-indurated, calcite-cemented sandstone and siltstone. The
Wedington caps a steep slope and is separated from the overlying Pitkin Limestone by thin black
shale that commonly forms a bench. Sandstone is fine grained to very fine grained and is present in
thick to thin planar beds with internal parallel laminations and locally developed low-angle crossbeds.
Sandstone grades downward into siltstone beds that are ripple cross-laminated and bioturbated. The
Wedington grades downward into main body. Thickness 25-33 ft (Description from source map: (
Hasty Quadrangle).

Mfw - Fayetteville Shale: Wedington Sandstone Member (Upper Mississippian, Chesterian)
Fine-grained sandstone and siltstone of Wedington Sandstone Member that grades downward into
main body of black, slope-forming shale. Thickness varies from 220 to 370 ft (67 to 113 m).
Wedington Sandstone Member: Brown, well-indurated, calcite-cemented sandstone and siltstone.
The Wedington Sandstone Member caps a steep slope and is separated from overlying Pitkin
Limestone by a thin black shale that commonly forms a bench. Sandstone is fine- to very fine grained
and is present in thick to thin planar beds with internal parallel laminations and locally developed low-
angle crossbeds. Sandstone grades downward into siltstone beds that are ripple cross-laminated and
bioturbated. The sandstone is thickest in the northwest corner of the map but thins and contains
limestone interbeds in the southwest part of the map. Wedington grades downward into main body.
Thickness is 5-20 ft (1.5-6 m). (Description from source map: Jasper Quadrangle).

Mfw - Fayetteville Shale: Wedington Sandstone Member (Upper Mississippian, Chesterian)
Fine-grained sandstone and siltstone of Wedington Sandstone Member (Mfw) that grades downward
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into main body of black, slope-forming shale. Thickness 125-170 ft. Wedington Sandstone

Member: Brown to light-gray, well-indurated, calcite-cemented, very fine grained sandstone and
siltstone; thin to thick bedded and has parallel laminations and locally developed low-angle crossbeds.
Sandstone grades downward into siltstone beds that are ripple cross-laminated and bioturbated. Unit
gradational with underlying main body and caps steep slopes of the main body to form a topographic
bench. Thickness 25-50 ft. (Description from source map: Maumee Quadrangle).

Mfw - Fayetteville Shale: Wedington Sandstone Member (Upper Mississippian, Chesterian)
Consists of fine-grained sandstone and siltstone of Wedington Sandstone Member that grade
downward into black, slope forming shale of the main body of the unit. Thickness varies from 10 to
360 ft (3 to 110 m). Wedington Sandstone Member: Brown, well-indurated, calcite-cemented
sandstone and siltstone that form a distinctive unit in the upper part of the Fayetteville Shale. The
Wedington Sandstone Member caps a steep slope and is separated from overlying Pitkin Limestone
by a rarely exposed, thin, black shale that commonly forms a bench. Sandstone is fine- to very fine
grained and is present in thin to thick planar beds with internal parallel laminations and locally
developed low-angle crossbeds in highest beds. Sandstone grades downward into siltstone beds that
are ripple cross-laminated and bioturbated. Distribution of the sandstone is restricted to the
northeastern part of the map area and is thickest in the northeast corner of the map. Contains
limestone interbeds south of the Buffalo River. The unit was probably eroded from the western part of
the map area before deposition of the Cane Hill Member of the Hale Formation. The Wedington
grades downward into main body, and its basal contact is placed at the first outcrop of dominantly
siltstone or sandstone beds. Thickness is 0-20 ft (0—6 m). (Description from source map: Ponca

Quadrangle).

Mfw - Fayetteville Shale: Wedington Sandstone Member (Upper Mississippian, Chesterian)
Fine-grained sandstone and siltstone of Wedington Sandstone Member that grades downward into
main body of black, slope-forming shale. Thickness 160-200 ft. Wedington Sandstone Member:
Brown to light-gray, well-indurated, calcite-cemented sandstone and siltstone. Wedington caps a
steep slope and is separated from overlying Pitkin Limestone by a common topographic bench.
Sandstone is very fine grained and is present in thick to thin planar beds with internal parallel
laminations and locally developed low-angle crossbeds. Sandstone grades downward into siltstone
beds that are ripple cross-laminated and bioturbated. Wedington grades downward into main body.
Thickness 25-40 ft. (Description from source map: St. Joe Quadrangle).

Mfw - Fayetteville Shale: Wedington Sandstone Member (Upper Mississippian, Chesterian)
Fine-grained sandstone and siltstone of the Wedington Sandstone Member that grades downward
into main body of black, slope-forming shale. Thickness 10-500 ft. Wedington Sandstone Member:
Brown to light-gray, well-indurated, calcite-cemented sandstone and siltstone. The Wedington caps a
steep slope and is commonly separated from the overlying Pitkin Limestone by a topographic bench.
Sandstone is very fine grained and is present in thick to thin planar beds with internal parallel
laminations and locally developed low-angle crossbeds. Sandstone grades downward into siltstone
beds that are ripple cross-laminated and bioturbated. The Wedington grades downward into main
body. Thickness 0—40 ft. (Description from source map: West-Central Buffalo National River Region).

Mfmb - Fayetteville Shale, main body (Upper Mississippian)

Mf - Fayetteville Shale: Main body (Upper Mississippian, Chesterian)

Fine-grained sandstone and siltstone of the Wedington Sandstone Member that grades downward
into main body of black, slope-forming shale. Thickness varies from 250 to 370 ft. Main body: Below
the Wedington Sandstone Member, the middle part of the Fayetteville Shale is black shale that is
rarely exposed; local topographic flats in this interval suggest the presence of more resistant rock, like
a thin sandstone that is exposed about 100 ft below the Wedington Sandstone Member on east side
of Pinnacle Mountain. The lower part of the Fayetteville crops out along stream gullies, where it
consists of black fissile shale that may contain medium- to light-gray, fetid septarian concretions as
large as 2 ft in diameter. The Fayetteville Shale is susceptible to landslides. Thickness varies from
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230 to 350 ft. (Description from source map: Hasty Quadrangle).

Mf - Fayetteville Shale: Main body (Upper Mississippian, Chesterian)

Fine-grained sandstone and siltstone of Wedington Sandstone Member that grades downward into
main body of black, slope-forming shale. Thickness varies from 220 to 370 ft (67 to 113 m). Main
Body: Below the Wedington Sandstone Member, the middle part of Fayetteville Shale is black shale
that is rarely exposed; local topographic flats in this interval suggest the presence of more resistant
rock, possibly thin sandstone or limestone interbeds. The lower part of the Fayetteville Shale outcrops
along stream gullies where it consists of black fissile shale that may contain medium- to light-gray,
fetid septarian concretions as large as 2 ft (0.6 m) in diameter. Fayetteville Shale is susceptible to
landslides. Formation thickness varies from 210 to 360ft (64 to 110 m). (Description from source

map: Jasper Quadrangle).

Mf - Fayetteville Shale: Main Body (Upper Mississippian, Chesterian)

Fine-grained sandstone and siltstone of Wedington Sandstone Member (Mfw) that grades downward
into main body of black, slope-forming shale. Thickness 125-170 ft. Main Body: Fissile black shale
that locally contains thin beds of ripple marked olive-brown siltstone near its top. Lower part of
Fayetteville exposed along stream gullies and may contain medium- to light-gray, fetid septarian
concretions as large as 2 ft in diameter. Unit is susceptible to landslides and is conformable with
underlying Batesville Sandstone. Thickness 100-120 ft. (Description from source map: Maumee

Quadrangle).

Mf - Fayetteville Shale: Main Body (Upper Mississippian, Chesterian)

Consists of fine-grained sandstone and siltstone of Wedington Sandstone Member that grade
downward into black, slope forming shale of the main body of the unit. Thickness varies from 10 to
360 ft (3 to 110 m). Main Body: Below the Wedington Sandstone Member, the main body of the
Fayetteville Shale is black shale that is poorly exposed. The lower part of the Fayetteville Shale
outcrops along stream gullies where it consists of black fissile shale that may contain medium- to
light-gray, fetid septarian concretions as large as 2 ft (0.6 m) in diameter. Unit is susceptible to
landslides. Formation thickness varies from 10 to 340 ft (3 to 110 m). Large variation in thickness of
unit partly results from Late Mississippian-Early Pennsylvanian erosion beneath unconformity at base
of the Cane Hill Member of the Hale Formation. (Description from source map: Ponca Quadrangle).

Mf - Fayetteville Shale: Main Body (Upper Mississippian, Chesterian)

Fine-grained sandstone and siltstone of Wedington Sandstone Member that grades downward into
main body of black, slope-forming shale. Thickness 160-200 ft. Main Body: Below the Wedington
Sandstone ember, middle part of Fayetteville Shale is poorly exposed black shale that locally contains
thin, rippled beds of olive-brown siltstone near its top. Lower part of Fayetteville crops out along
stream gullies where it consists of black fissile shale that may contain medium- to light-gray, fetid
septarian concretions as large as 2 ft in diameter. The Fayetteville Shale is susceptible to landslides.
Thickness 130-160 ft. (Description from source map: St. Joe Quadrangle).

Mf - Fayetteville Shale: Main body (Upper Mississippian, Chesterian)

Fine-grained sandstone and siltstone of the Wedington Sandstone Member that grades downward
into main body of black, slope-forming shale. Thickness 10-500 ft. Main body: Below the Wedington
Sandstone Member, the Fayetteville Shale is poorly exposed black shale that locally contains thin,
rippled beds of olive-brown siltstone near its top. The lower part of the Fayetteville crops out along
stream gullies where it consists of black fissile shale that may contain medium- to light-gray, fetid
septarian concretions as large as 2 ft in diameter. The Fayetteville Shale is susceptible to landslides.
Thickness 10-460 ft (Description from source map: West-Central Buffalo National River Region).

Mbyv - Batesville Sandstone/ Formation (Upper Mississippian)

Mbv - Batesville Sandstone (Mississippian, Chesterian)
Consists of very fine- to fine-grained sandstone. The sand grains are angular to subangular. Contains
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abundant iron blebs and stringers. Thin-bedded and channel bedded. Light brown on fresh surfaces,
but weathers buff to gray. Forms a plateau surface in the community of Big Flat, its only exposure on
the quadrangle. Conformable with the underlying Moorefield Formation. Approximately 140-160 feet
(42-49 meters) thick. (Description from source map: Big Flat Quadrangle).

Mbv - Batesville Sandstone (Upper Mississippian, Chesterian)

Fine-grained to very fine grained, light- to medium-brown, calcite-cemented sandstone with
interbedded limestone. Upper part of unit in southern map area is a 3- to 55 ft-thick bed of dark-gray
fetid limestone with common crinoid fragments. Sandstone of main body of unit present in thin to
medium planar to hummocky beds that are parallel laminated. Sandstone may contain disseminated
pyrite framboids that oxidize to reddish spots. Basal Hindsville Limestone Member is locally preserved
and consists of angular white chert clasts in gray limestone matrix, 2—4 ft thick. Top of Batesville is a
common topographic flat that may host sinkholes formed by collapse into dissolution cavities in
underlying Boone Formation. Thickness is 5-30 ft. (Description from source map: Boxley Quadrangle

).

Mbv - Batesville Formation (Upper Mississippian, Chesterian)

A very fine- to medium-grained, sub-angular, moderately-sorted, iron-cemented sandstone. Thin- to
medium-bedded. Light brown to cream-colored on fresh surfaces. Weathers light to dark gray. Minor
amounts of sandstone are present in this quadrangle. This interval consists mostly of the Hindsville
Limestone Member. The Batesville Sandstone is unconformable with the Boone Formation.
Approximately 5 -40 ft. (1.5 -12 m) thick. Hindsville Limestone Member: A thin-bedded, fine- to
coarsely-crystalline limestone. Light to dark gray on fresh surfaces but generally weathers light gray or
brown. Typically has a strong petroliferous odor on freshly broken surface. The limestones are
fossiliferous and/or oolitic, contain pyrite and are sometimes interbedded with thin layers of clay shale
and thin beds of siltstone to fine-grained sandstone. A breccia containing angular chert and limestone
fragments is present at the base of this interval at some localities. (Description from source map: Eula

Quadrangle).

Mbv - Batesville Sandstone (Upper Mississippian, Chesterian)

Very fine- to medium-grained, subangular, moderately sorted, iron cemented sandstone. Thin to
medium beds typically contain thin parallel laminations or cross-beds. Sandstones are light- brown to
buff on fresh surface and weather to reddish brown to gray. Typically forms a flat plateau surface
where present. Locally, a few beds of micritic to very finely crystalline, medium- bedded, light-gray to
gray limestone is present at the top (Baker area and Shiloh Hollow area). Thickness ranges from 20 to
100 feet (6 - 30 meters). Hindsville Limestone Member: Thin to medium-bedded, fine to coarsely
crystalline, massive limestone lies directly beneath the Batesville sandstone. Color is light to dark-gray
on fresh surface but weathers gray to brown. Beds can be fossiliferous, oolitic, oncolitic and typically
have a petroliferous odor when broken. The unit was only observed in the headwaters of Bear Creek
north of Baker. Thickness ranges from 3 to 10 feet (1 - 3 meters). (Description from source map:
Harriet Quadrangle).

Mbv - Batesville Sandstone (Upper Mississippian, Chesterian)

Fine-grained to very fine grained, light- to medium-brown, calcite-cemented sandstone with sparse
interbedded limestone. Thin to medium beds are typically parallel laminated; low-angle crossbeds
common in upper part of unit. Sandstone commonly contains burrows on bedding plane surfaces.
Sandstone breaks into thin flat blocks. One or more discontinuous, 1- to 3-ft-thick, medium to dark-
gray, fetid, fossiliferous limestone beds are locally interbedded with sandstone; limestone beds are
fossiliferous and contain crinoids and brachiopods. Both sandstone and limestone beds may contain
2- to 10- mm-diameter oxidized pyrite framboids that weather to reddish-brown spheres. The
Batesville commonly forms a topographic ledge that forms small waterfalls along streams. Where
stripped of the overlying Fayetteville Shale, the top of the Batesville is typically a topographic flat. Unit
commonly hosts sinkholes formed by collapse into dissolution cavities in the underlying Boone
Formation. Thickness 40-60 ft. (Description from source map: Hasty Quadrangle).

Mbv - Batesville Sandstone (Upper Mississippian, Chesterian)
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Fine to very fine grained, light- to medium-brown, calcite-cemented sandstone with interbedded
limestone. Thin to medium beds are typically parallel laminated with low-angle crossbeds common in
upper part of unit. Sandstone commonly contains burrows on bedding plane surfaces and breaks into
thin flat blocks. One or more discontinuous, 1-3-ft- (0.3-1 m) thick, medium- to dark-gray, fetid,
fossiliferous limestone beds are locally interbedded with sandstone; limestone beds are more
abundant in western map area. The Hindsville Limestone Member (Purdue and Miser, 1916) is
present in the northwest map area at base of formation and is as much as 5 ft (1.5 m) thick in the
Cecil Creek drainage. Hindsville Limestone Member is distinguished by the presence of subangular
clasts of white chert that range in size to as much as 2 in (5 cm). Limestone beds of the Batesville are
fossiliferous and contain crinoids and brachiopods. Both sandstone and limestone beds may contain
2- to 10-mm-diameter oxidized pyrite framboids that weather to reddish-brown spheres. The Batesville
commonly forms a topographic ledge that forms small waterfalls along streams. Where stripped of
overlying Fayetteville Shale, the top of the Batesuville is typically a topographic flat that may host
sinkholes formed by collapse into dissolution cavities in underlying Boone Formation. Thickness is 10-
40 ft (3-12 m). (Description from source map: Jasper Quadrangle).

Mbv - Batesville Sandstone (Upper Mississippian, Chesterian)

Very fine- to medium-grained, subangular, moderately-sorted, iron-cemented, calcareous sandstone.
It is thin- to medium bedded and often cross-bedded. Fresh surfaces are dark gray to dark brown and
weather light red-brown to buff. It is rarely fossiliferous, but commonly contains the molds where
fossils have weathered out. It is widely quarried as a dimension stone, and its plateau-like upper
surface is much favored for home sites. Conformable with the Moorefield Formation. Its thickness
ranges from approximately 20-90 feet (6-24 meters), though it typically measures between 40 and 60
feet (12 and 18 meters). Hindsville Limestone Member: Discontinuous, thin- to medium-bedded,
fine- to coarsely- crystalline limestone. It is light to dark gray on fresh surfaces, but weathers gray to
brown. Typically yields a petroliferous odor when freshly broken. It is sporadically fossiliferous, oolitic,
and interbedded with very thin- to thin-bedded clay shale, siltstone, or sandy siltstone. On Forest
Creek, large-scale ripple-beds are present that measure 2-3 feet (0.6-0.9 meter) trough to trough. At
most, only approximately 15 feet (4 meters) of the Hindsville is exposed on this quadrangle, so it is
mapped with the Batesville Sandstone. Conformable with the Moorefield Formation. (Description from
source map: Marshall Quadrangle).

Mbv - Batesville Sandstone (Upper Mississippian, Chesterian)

Light- to medium brown, fine-grained to very fine grained, calcite-cemented sandstone with sparse
interbedded limestone. Sandstone is thin to medium bedded with parallel laminations and occasional
low-angle crossbeds in upper part of unit. Commonly contains burrows on bedding-plane surfaces
and weathers to form thin flat blocks or tabular blocks. Fetid, fossiliferous limestone in discontinuous
1- to 3-ft-thick beds. Unit contains oxidized pyrite framboids 0.1-0.5 in. in diameter; framboids
weather to reddish-brown spheres. Batesville caps topographic flats where Fayetteville Shale is
eroded and contains sinkholes resulting from collapse in underlying Boone Formation. Unconformable
with underlying Boone Formation. Thickness 40-60 ft. (Description from source map: Maumee

Quadrangle).

Mbv - Batesville Formation (Upper Mississippian, Meramecian)

A very fine- to medium-grained, sub-angular, moderately sorted, iron-cemented sandstone. Thin to
medium bedded. Light brown to cream colored on fresh surfaces. Weathers light to dark gray. Minor
amounts of sandstone are present in this quadrangle. This interval is mostly made up of the Hindsville
Limestone Member. Hindsville Limestone Member: Consists of thin-bedded, fine to coarsely-
crystalline limestone. Light to dark gray on fresh surfaces but generally weathers light gray or brown.
Commonly has a strong petroliferous odor on freshly broken surface. The limestones are fossiliferous
and/or oolitic, contain pyrite, and are locally interbedded with thin layers of clay shale and thin beds of
siltstone to fine-grained sandstone. A breccia containing angular chert and limestone fragments is
present at the base of this interval in some localities. Unconformable with the Boone Formation.
Approximately 5-20 ft. (1.5-6 m) thick. (Description from source map: Mt. Judea Quadrangle).

Mbv - Batesville Sandstone (Upper Mississippian, Chesterian)
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Fine-grained to very fine grained, light- to medium-brown, calcite-cemented sandstone with
interbedded limestone. Upper part of unit is a 3- to 5-ft-thick bed of dark-gray fetid limestone with
common crinoid fragments and often with oolites. Sandstone of main body of unit present in thin to
medium planar to hummocky beds that are parallel laminated. Sandstone may contain disseminated
pyrite framboids that oxidize to reddish spots. Basal Hindsville Limestone Member is locally preserved
and consists of angular white chert clasts in gray limestone matrix, 2- to 4-ft thick, indicating an
erosional contact with the underlying Boone Formation. The top of the Batesville is a common
topographic flat that may host sinkholes formed by collapse into dissolution cavities in the underlying
Boone Formation. Thickness is 5- 25 ft. (Description from source map: Murray Quadrangle).

Mbv - Batesville Sandstone (Upper Mississippian, Chesterian)

Very fine to fine-grained, light- to medium-brown, calcite-cemented sandstone with interbedded
limestone. Upper part is a 3- to 5-ft-thick bed of dark-gray fetid limestone with common crinoid
fragments, but limestone is not always present. Main body of unit is thin to medium planar to
hummocky beds of sandstone that are parallel laminated. Basal Hindsville Limestone Member (not
mapped separately) is locally preserved and consists of 2—7 ft thick bed of gray limestone with
angular white chert clasts (fig. 3C), inferred to have eroded from the underlying Boone Formation,
indicating an unconformable contact. Sandstone and limestone commonly contain disseminated pyrite
framboids that oxidize to reddish spots. Topographic surfaces underlain by the Batesville are
commonly flat and may host sinkholes formed by collapse into dissolution cavities in the underlying
Boone Formation. Thickness is 10- 30 ft. (Description from source map Osage SW Quadrangle).

Mbv - Batesville Formation (Upper Mississippian, Meramecian)

A very fine to medium-grained, sub-angular, moderately sorted, iron-cemented sandstone. Thin to
medium-bedded. Light- brown to cream colored on fresh surface. Weathers light to dark-gray. Minor
amounts of sandstone are present in this quadrangle. This interval is mostly made up of the Hindsville
Limestone Member. The Batesville Sandstone is unconformable with the Boone Formation.
Approximately 5 - 20 ft. thick. Hindsville Limestone Member: A thin-bedded, fine to coarsely
crystalline limestone. Light to dark gray on fresh surface but generally weathers to a light-gray or
brown. Usually has a strong petroliferous odor on freshly broken surface. The limestones are
fossiliferous and/or oolitic, contain pyrite and are sometimes interbedded with thin layers of clay shale
and thin beds of siltstone to fine-grained sandstone. A breccia containing angular chert and limestone
fragments is present at the base of this interval. (Description from source map: Parthenon Quadrangle

Mbv - Batesville Sandstone (Upper Mississippian, Chesterian)

Fine- to very fine grained, light to medium-brown, calcite-cemented sandstone with interbedded
limestone. Thin to medium beds are typically parallel laminated with low-angle crossbeds common in
upper part of unit. Sandstone commonly contains burrows on bedding plane surfaces and breaks into
tabular blocks. One or more discontinuous, 1-3-ft- (0.3—1-m-) thick, medium to dark-gray, fetid,
fossiliferous limestone beds are locally interbedded with sandstone. The Hindsville Limestone
Member (Purdue and Miser, 1916) is present in the northeast map area at the base of the formation
and is as much as 5 ft (1.5 m) thick in the Cecil Creek drainage. Hindsville Limestone Member is
distinguished by the presence of subangular clasts of white chert that range in size to as much as 2
in. (5 cm). Limestone beds of the Batesville contain crinoids and brachiopods. Sandstone and
limestone beds contain 2—10-mm-diameter oxidized pyrite framboids that weather to reddish-brown
spheres. The Batesville commonly forms a topographic ledge that forms small waterfalls along
streams. Where stripped of overlying Fayetteville Shale, the top of the Batesville is typically a
topographic flat that hosts sinkholes formed by collapse into dissolution cavities in underlying Boone
Formation. Thickness is 3-30 ft (1-9 m) and is greatest in the northeastern part of the area.
(Description from source map: Ponca Quadrangle).

Mbv - Batesville Sandstone (Upper Mississippian, Chesterian)

Fine-grained to very fine grained, light- to medium-brown, calcite-cemented sandstone with sparse
interbedded limestone. Thin to medium beds are typically parallel laminated; low-angle crossbeds

common in upper part of unit. Sandstone commonly contains burrows on bedding plane surfaces.
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Sandstone breaks into thin flat blocks. One or more discontinuous, 1- to 3-ft-thick, medium to dark-
gray, fetid, fossilifer us limestone beds are locally interbedded with sandstone; limestone beds contain
crinoids and brachiopods. Both sandstone and limestone beds may contain 2- to 10-mm-diameter
oxidized pyrite framboids that weather to reddish- brown spheres. Where stripped of overlying
Fayetteville Shale, top of Batesville forms topographic flats. Unit hosts sinkholes formed by collapse
into dissolution cavities in underlying Boone Formation. Thickness 40-60 ft. (Description from source
map: St. Joe Quadrangle).

Mbvm - Batesville Formation (Upper Mississippian, Chesterian)

A very fine to medium-grained, sub-angular, moderately sorted, iron-cemented sandstone. Thin to
medium bedded. Light brown to cream-colored on fresh surface. Weathers light to dark gray. The
Batesville Sandstone is unconformable with the Boone Formation. Approximately 10 - 60 ft. (3-18 m)
thick. Hindsville Limestone Member: A thin-bedded, fine to coarsely-crystalline limestone. Light to
dark gray on fresh surfaces but generally weathers light gray or brown. Typically has a strong
petroliferous odor on freshly broken surface. The limestones are fossiliferous and or/oolitic, contain
pyrite and are locally interbedded with thin layers of clay shale and thin beds of siltstone to fine-
grained sandstone. Moorefield Formation (Upper Mississippian, Meramecian): Silty shales with
interbedded very thin to thin siltstones. The shaly zones are usually dark gray to black on fresh
surfaces but weather gray-green. The siltstones are dark gray to brown on fresh surfaces but weather
light gray to buff color. 0 - approx. 10 ft. (3 m) thick. (Description from source map: Snowball

Quadrangle).

Mbv - Batesville Sandstone (Upper Mississippian, Chesterian)

Fine-grained to very fine grained, light- to medium-brown, calcite-cemented sandstone. Thin to
medium beds are parallel laminated, and low-angle crossbeds are common. Sandstone commonly
displays burrows on bedding surfaces. Sandstone locally contains 2- to 10-mm-diameter oxidized
pyrite framboids that weather to reddish-brown spheres. Sandstone breaks into thin, flat blocks. The
Batesville surface may display sinkholes formed by collapse into dissolution cavities in underlying
Boone Formation. Batesville Sandstone is chiefly preserved within Mill Creek graben. Thickness is
40-60 ft. (Description from source map: Western Grove Quadrangle).

Mbv - Batesville Sandstone (Upper Mississippian, Chesterian)

Fine-grained to very fine-grained, light- to medium-brown, calcite-cemented sandstone with sparse
interbedded limestone. Thin to medium beds are typically parallel laminated; low-angle crossbeds
common in upper part of unit. Sandstone commonly contains burrows on bedding planes and breaks
into thin flat blocks. One or more discontinuous, 1- to 3-ft-thick, medium- to dark-gray, fetid,
fossiliferous limestone beds are commonly interbedded with sandstone; limestone beds contain
crinoids and brachiopods. Both sandstone and limestone beds may contain 2- to 10-mm-diameter
oxidized pyrite framboids that weather to reddish-brown spheres. Where stripped of the overlying
Fayetteville Shale, the top of the Batesville forms topographic flats. Unit hosts sinkholes formed by
collapse into dissolution cavities in the underlying Boone Formation. Thickness 560 ft. (Description
from source map: West-Central Buffalo National River Region).

Mm - Moorefield Formation (Middle Mississippian)

Mm - Moorefield Formation (Mississippian, Meramecian)

Consists of clay to silty shale. Black to dark-gray on fresh surfaces, but weathers gray to light-gray.
Contains trace fossils. Poorly exposed beneath the Batesville plateau surface around the community
of Big Flat. Unconformable with the underlying Boone Formation. Approximately 20 feet (6 meters)
thick. (Description from source map: Big Flat Quadrangle).

Mm - Moorefield Formation (Upper Mississippian, Meramecian)

Silty shales with interbedded very thin to thin-bedded shaly siltstones. The shale zones are typically
dark-gray to black on fresh surface but weather dark-gray with a yellowish tint. The siltstones are
dark-gray to dark-brown on fresh surface but weather light-gray to buff. The Moorefield forms a gentle
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slope supporting the Batesville sandstone. The unit appears to be unconformable with the Boone
throughout much of the mapping area. Thickness ranges from 20 feet to 60 feet (6 - 18 meters).
(Description from source map: Harriet Quadrangle).

Mm - Moorefield Formation (Middle Mississippian, Meramecian)

Silty shale with interbedded very thin- to thin-bedded siltstone. The shaly zones are usually dark gray
to black on fresh surfaces, but weather medium gray with a yellow tint. The siltstone is dark gray to
dark brown on fresh surfaces, but weathers light gray to buff. Develops a gentle slope between the
plateau-like surface of the Batesville Formation above and the Springfield Plateau (Boone Formation)
below. Unconformable with the Boone, and typically ranges from 20-50 feet (6-15 meters) in
thickness. (Description from source map: Marshall Quadrangle).

Mbu - Boone Formation, undivided (Lower to Upper Mississippian)

Mb - Boone Formation (Mississippian - Osagean)

Consists of interbedded thin- to medium-bedded limestone and chert. Light- to medium-gray on fresh
surfaces, but weathers white. The chert is various shades of gray and green. Springs and sinkholes
are present. Quartz crystal mineralization is present locally. The Boone Formation is present on the
tops of the ridges but is mostly covered with a chert rubble. Unconformable with the underlying
Fernvale Limestone, Plattin Limestone or St. Peter Sandstone. Approximately 300-360 feet (91-110
meters) thick. St. Joe Limestone Member (Osagean-Kinderhookian)- Consists of thin-bedded
reddish to gray crinoidal limestone. Locally contains white crinoid fragments in a red fine-grained
matrix and green clay buttons. At one locality, manganese within the limestone has been mined. A
one foot bed of basal Mississippian sandstone is present at one locality. Ranges from 0-15 feet. (0-4
meters) thick. (Description from source map: Big Flat Quadrangle).

Mb - Boone Formation (Lower Mississippian, Osagean and Kinderhookian)

Coarse-grained fossiliferous and fine-grained limestones interbedded with anastomosing and bedded
chert. Light to medium gray on fresh surfaces but usually weathers dark gray. The chert varies in color
from light gray to dark gray. Springs and sinkholes are abundant. In this area the Boone Formation
exhibits an undulating topography that tends to form steep hillsides separated by ravine-like
drainages. Approximately 220-400 ft. (67-121 m) thick. Short Creek Oolite: A thin to massive cross-
bedded, oolitic crinozoan biosparite and oolitic biomicrite in the upper part of the formation. White to
gray on fresh and weathered surfaces. Easily recognized by a chalky appearance and in some places
a concave weathering profile. Locally, intervals are durable while other intervals are friable. The Short
Creek Oolite is present at Eula in the section of Boone exposed on the northeast side of Richland
Creek at Eula ford. 0- approx. 8 ft. (0-2.4 m) thick. St. Joe Limestone Member: A medium-grained
thin-bedded crinoidal limestone containing very thin shaly limestones. Dark gray to reddish in color but
sometimes with green mottling on fresh surfaces. Typically weathers a medium to dark gray color.
Sometimes contains phosphate nodules near the lower contact. Approximately 0-30 ft. (0-9 m) thick.
Basal sandstone - A fine- to medium-grained, moderately sorted, sub-rounded to rounded, iron- or
guartz-cemented sandstone. White to light gray and tan on fresh surfaces with a salt and pepper
appearance that is commonly blotchy due to iron staining. Weathers tan to white. Thin to thick bedded
but most often seen as float. Contains phosphate pebbles and angular white and light-gray chert
fragments. This unit yields abundant conodonts. The basal sandstone is unconformable with the
Lafferty or the Fernvale Limestone. 0- approx. 5 ft. (0-1.5 m) thick. Lafferty Limestone: A sparsely
fossiliferous finely-crystalline limestone. Medium gray with small red blebs on fresh surfaces but
weathers light gray. Commonly contains pyrite cubes near the upper contact. Thin to thick bedded
with stylolites along bedding planes. This limestone is present on the north hillside along County Road
252 after crossing Cave Creek heading east. It is also present in the head of the drainage in Sec. 19,
T15N, R18W on the north edge of Horn Mountain. Unconformable with the Fernvale Limestone. O-
approx. 15 ft. (0-4 m) thick. (Description from source map: Eula Quadrangle).

Mb - Boone Formation: St. Joe Limestone (Middle-Lower Mississippian, Osagean and
Kinderhookian)
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Coarse-grained fossiliferous and fine grained limestones interbedded with anastomosing and bedded
chert. Limestones are light to medium-gray on fresh surface but usually weather to a dark-gray. The
cherts are white to dark-gray or red but usually weather a lighter color than the surrounding limestone.
Locally contains dendritic manganese. A reddish brown weathered regolith layer consisting of chert
fragments and clay is common at the top of Boone outcrops. Regionally, the undulating topography of
the Boone is expressed as a flat surface (the Springfield Plateau) that is incised by steep-sided
drainages. Karst features including springs, sinkholes and small caves are common. Thickness
ranges from 50 to 400 feet (15- 122 meters). St. Joe Limestone Member: Fine to medium-grained,
thin to medium-bedded crinoidal limestone which often contains very thin shaly limestones. Typically
dark-gray to reddish in color but locally can be light gray to black. Manganese-rich (Little Rocky
Creek) beds typically are darker in color. Often contains pyrite as individual crystals or clusters, or if
weathered as limonitic blebs. Stratigraphically, the unit commonly rests directly on the Fernvale
Limestone or above the basal sandstone, but lies directly above the Plattin in the drainages west of
Mill Hollow and Spring Branch and in South Bratton Creek. Thickness ranges from 2 to 20 feet (.5 - 6
meters). Basal Sandstone: Fine to medium-grained, moderately sorted phosphatic sandstone.
Grains are subangular to subrounded in shape. Poikilotopic calcite cement is common. Color is white
to light-gray or tan in fresh surface and typically displays a "salt and pepper" or blotchy appearance.
Phosphate grains range from fine sand to pebble size. Conodonts are also common. Weathered
exposures are dark brown to buff. Where present, it is unconformable with Silurian rocks or with the
Fernvale Limestone. Thickness ranges from 30 to 5 feet (0 - 1.5 meters). (Description from source
map: Harriet Quadrangle).

Mb - Boone Limestone (Middle-Lower Mississippian, Osagean and Kinderhookian)

Fine- to coarse-grained, crystalline to coarse grained fossiliferous limestone interbedded with
anastomosing or discontinuous, thin-bedded chert. The limestone is light to medium gray on fresh
surfaces, but weathers light to dark gray and locally contains crinoid columnals or brachiopod fossils.
The chert is white to dark gray and rarely red on fresh surfaces, but typically weathers buff to white
and tripolitic. In the northeastern quadrant, locally contains dendritic manganese at the base. A
regolith composed of red-brown residual clay and angular chert gravel covers nearly the entire
surface of the Boone and the formations below it. Karst features including springs, sinkholes and
small caves are common. Bedding broadly undulates due to settling into the paleokarst features of
older units. The topography of the Boone features steep, relatively flat-topped ridges that are incised
by ravine-like drainages. The tops of these ridges form the surface of the Springfield Plateau.
Unconformable with the underlying formations, and ranges from 250-320 feet (76-98 meters) in
thickness. St. Joe Limestone Member: Thin- to medium-bedded, fine to coarse grained, crinoidal
limestone. Lithology can vary considerably between a coarse-grained, light pink to light gray,
crystalline limestone and a fine-grained, light green, shaly limestone with included white or pink
crinoid fragments. It usually weathers light to dark gray. Locally, it contains pyrite in the form of single
crystals, clusters or rusty blebs where weathered. Manganese-rich zones exhibit dark gray colors on
fresh surfaces and are typically fine-grained and shaly. Normally ranges from 2-8 feet (0.6-2.4 meters)
in thickness, but can be as much as 20 feet (6 meters) thick along the northern edge of the map.
(Description from source map: Marshall Quadrangle).

Mb - Boone Formation (Lower Mississippian, Osagean and Kinderhookian)

Coarse-grained fossiliferous and fine-grained limestones interbedded with anastomosing and bedded
chert. Light to medium gray on fresh surfaces but commonly weathers dark gray. The chert varies in
color from light gray to dark gray. Springs and sinkholes are abundant. Exhibits an undulating
topography that forms steep hillsides separated by ravine-like drainages. Approximately 120-400 ft.
(36-121 m) thick. Short Creek Oolite: A thin- to massive-bedded, cross-bedded, oolitic crinozoan
biosparite and oolitic biomicrite. White to gray on fresh and weathered surfaces. Easily recognized by
its chalky appearance and by a concave weathering profile. Various intervals are durable due to a
calcite cement while other intervals are friable. Around 35 ft. (10 m) of this unit is quarried at Mt.
Judea Quarry and mixed with cherty limestone for road aggregate. The oolite is present along Hwy 74
in the town of Mt. Judea and on the eastern edge of the map. The oolite is present approximately 10-
15 ft. (3-4 m) below the base of the Batesville Formation in Mt. Judea Quarry. Approximately 5-35 ft.
(1.5-10 m) thick. St. Joe Limestone Member: A medium-grained thin-bedded crinoidal limestone with
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interbedded very thin-bedded shaly limestones. Dark gray to reddish in color but locally contains
green mottling on fresh surfaces. Commonly weathers medium to dark gray. Locally, phosphate
nodules are present near the lower contact. The St. Joe Limestone is present along the Buffalo River
and Big Creek and their drainages south to Vendor in the central portion of the quadrangle.
Approximately 10-30 ft. (3-9 m) thick. Basal Sandstone: A fine- to medium-grained, moderately
sorted, sub-rounded to rounded, iron- or quartz-cemented sandstone. White to light gray and tan on
fresh surfaces but commonly blotchy due to iron staining. Weathers tan to white. Thin to thick bedded
but typically present as float. Contains phosphate pebbles and angular white and light-gray chert
fragments. This unit yields abundant conodonts. Unconformable with the Fernvale Limestone. 0-
approx. 3 ft. (.9 m) thick. (Description from source map: Mt. Judea Quadrangle).

Mb - Boone Formation (Lower Mississippian, Osagean and Kinderhookian)

Coarse-grained fossiliferous and fine grained limestones interbedded with anastomosing and bedded
chert. Light to medium-gray on fresh surface but usually weathers dark-gray. The chert varies in color
from light-gray to dark-gray. Springs and sinkholes are abundant. In this area the Boone Formation
exhibits an undulating topography that tends to form steep hillsides separated by ravine-like
drainages. Approximately 120 - 400 ft. thick. Short Creek Oolite: A thin to massive cross-bedded,
oolitic crinozoan biosparite or oolitic biomicrite. White to gray on fresh and weathered surface. Can be
easily recognized by a chalky appearance and in some places a concave weathering profile. Some
intervals are durable due to calcite cement, while other intervals are friable. The Short Creek Oolite is
present along the Left Fork of Big Creek in Sec 1, T14N, R21W, and on the hillside in Sec 31, T15N,
R20OW. This oolitic interval occurs from approximately 5 feet to 80 feet below the top of the Boone
Formation. Approximately 5-15 ft. thick. St. Joe Limestone Member: A medium-grained thin bedded
crinoidal limestone containing very thin shaly limestones. Dark-gray to reddish in color but sometimes
with green mottling on fresh surface. Usually weathers medium to dark-gray. The St. Joe Limestone is
present along the Little Buffalo River in Sections 33 and 34, T16N, R21W, along Henson Creek in
Section 5, T15N, R21W, and Spider Creek. Approximately 20-30 ft. thick. Basal sandstone: A fine to
medium-grained, moderately sorted, sub-rounded to rounded, iron or quartz-cemented sandstone.
White to light-gray and tan on fresh surface with a salt and pepper appearance but sometimes blotchy
due to iron staining. Weathers tan to white. Thin to thick-bedded but most often seen as float.
Contains phosphate pebbles and angular white and light-gray chert fragments. The thickest outcrop
occurs along Henson Creek where it weathers white and contains sandstone pipes thus resembling
the St. Peter Sandstone. This unit yields abundant conodonts. The basal sandstone is unconformable
with the Fernvale Limestone. Approximately 6 in. -10 ft. thick. (Description from source map:
Parthenon Quadrangle).

Mb - Boone Formation (Lower Mississippian, Osagean and Kinderhookian)

Coarse-grained fossiliferous and fine-grained limestones interbedded with anastomosing and bedded
chert. Light to medium gray on fresh surfaces but weathers dark gray. The chert varies in color from
light gray to dark gray. Springs and sinkholes are abundant. In this area, the Boone Formation
exhibits an undulating topography that tends to form steep hillsides separated by ravine-like
drainages. Approximately 120 - 400 ft. (36-122 m) thick. St. Joe Limestone Member: A medium-
grained thin-bedded crinoidal limestone containing very thin shaly limestones. Dark-gray to reddish in
color but sometimes with green mottling on fresh surfaces. Commonly weathers medium to dark gray.
Locally contains phosphate nodules near the lower contact. Approximately 0-approx. 7 ft. (2 m) thick.
Basal sandstone: A fine to medium-grained, moderately sorted, sub-rounded to rounded, iron or
guartz-cemented sandstone. White to light gray and tan on fresh surfaces with a salt and pepper
appearance but locally blotchy due to iron staining. Weathers tan to white. Thin to thick bedded and
typically seen as float. Contains phosphate pebbles and angular white and light gray chert fragments.
This unit yields abundant conodonts. Unconformable with the Fernvale Limestone or Silurian units. O-
approximately 1 ft. (.3 m) thick. (Description from source map: Snowball Quadrangle).
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Mbmb - Boone Formation, main body (Lower to Upper Mississippian)

Mb - Boone Formation: Main Body (Upper to Lower Mississippian, Meramecian to Osagean)
Limestone and cherty limestone of main body that grade into basal St. Joe Limestone Member (Mbs).
The Boone Formation is a common host of caves and sinkholes. Total thickness is 380-405 ft. Main
Body: Medium- to thick-bedded, chert-bearing bioclastic limestone. Limestone is light to medium gray
on fresh surfaces and generally coarsely crystalline with interspersed crinoid ossicles. A 1- to 3-ft-
thick bed of oolitic limestone is locally present in upper 10 ft of the Boone Formation. Dense, fine-
grained beds of limestone are present in upper one-third of unit. Beds are typically parallel planar to
wavy. Chert content varies vertically and laterally within the Boone and is locally greater than 50
percent. Chert is light to medium gray and forms lenticular to anastomosing lenses. Chert rich
horizons are generally poorly exposed but produce abundant float of white, weathered chert on hill
slopes. Chert in uppermost part of unit contains common brachiopod molds. Thickness 310-375 ft.
(Description from source map: Boxley Quadrangle).

Mb - Boone Formation (Mississippian - Osagean)

Consists of interbedded thin- to medium-bedded limestone and chert. Limestone is light to gray on
fresh surfaces, but weathers white. The chert is various shades of gray and green. Springs, sinkholes
and quartz crystal mineralization are present locally. The Boone Formation is present on the tops of
the ridges but is mostly covered with a chert rubble. Unconformable upon the Plattin Limestone or St.
Peter Sandstone. Approximately 60-160 feet (18-48 meters) is exposed. (Description from source
map: Buffalo City Quadrangle).

Mb - Boone Formation (Mississippian - Osagean)

Consists of interbedded thin- to medium-bedded limestones and anastomosing and bedded cherts.
Limestones are light- to medium-gray on fresh surfaces, but weathers white. The cherts are various
shades of white, gray, blue, brown and green. Springs and sinkholes are common. Quartz crystal
mineralization is present locally, especially near faults. The Boone Formation is present on the tops of
most ridges as regolith consisting of chert rubble and clay. Conformable with the underlying St. Joe
Member and unconformable with the underlying Plattin Limestone or St. Peter Sandstone where the
St. Joe is absent. Thickness ranges from approximately 40-360 feet (12-110 meters). (Description
from source map: Cozahome Quadrangle).

Mb - Boone Formation: Main Body (Lower Mississippian, Osagean to Kinderhookian)
Limestone and cherty limestone of main body that grade into the basal St. Joe Limestone Member.
The Boone Formation is a common host of caves and sinkholes. Total thickness 380-405 ft. Main
Body: Medium- to thick-bedded, chert-bearing bioclastic limestone. Limestone is light to medium gray
on fresh surfaces and generally coarsely crystalline with interspersed crinoid ossicles. A 1- to 3-ft-
thick bed of oolitic limestone is common in upper 10 ft of the Boone Formation. Dense, fine-grained
beds of limestone are present in upper one-third of unit. Beds are typically parallel planar to wavy, but
channel fills are locally present in lower part of unit. Chert content varies vertically and laterally within
the Boone and is greatest in the southeastern part of map area. Chert forms lenticular to
anastomosing lenses. Chert-rich horizons are generally poorly exposed but produce abundant float of
white-weathered chert on hill slopes. Chert in uppermost part of unit contains prominent brachiopod
molds. Thickness 310375 ft. (Description from source map: Hasty Quadrangle).

Mb - Boone Formation: Main body (Upper to Lower Mississippian, Meramecian-Osagean)
Formation consists of limestone and cherty limestone of main body that grades into the basal St. Joe
Limestone Member. The Boone Formation is a common host of caves and sinkholes. The total
thickness of the formation is 380-405 ft (116-122 m) in most of the area but thins to less than 350 ft
(107 m) near Jasper. Main Body: Medium- to thick-bedded, chert-bearing bioclastic limestone.
Limestone is light to medium gray on fresh surfaces and generally coarsely crystalline with
interspersed crinoid ossicles. A 1-3-ft- (0.3-1-m-) thick bed of oolitic limestone is common at the top of
the Boone Formation. Dense, fine-grained beds of limestone are present in the upper third of the unit.
Beds are typically parallel planar to wavy, but channel fills are locally present in the lower part of the
unit. The chert content varies vertically and laterally within the Boone Formation and is greatest in the
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southeast part of the map. Chert forms lenticular to anastomosing lenses. Chert-rich horizons are
generally poorly exposed and form slopes littered with float of white weathered chert that in
uppermost part of unit contains prominent brachiopods casts. Thickness is 310-375 ft (95-114 m).
(Description from source map: Jasper Quadrangle).

Mb - Boone Formation: Main body (Upper to Lower Mississippian, Meramecian to Osagean)
Limestone and cherty limestone of main body that grade into basal St. Joe Limestone Member (Mbs).
The Boone Formation is a common host of caves and sinkholes. Total thickness 365— 75 ft. Main
Body: Light- to medium-gray, coarsely crystalline, bioclastic limestone and interbedded chert; thin- to
thick-bedded with parallel planar and wavy beds of limestone. Crinoid ossicles are common
throughout and a 1- to 3-ft-thick bed of oolitic limestone is common in upper part of unit. Chert content
is highly variable both laterally and vertically; horizons with abundant chert are typically poorly
exposed and only chert lag is observed. Brachiopod and crinoid ossicle molds are observed in chert
in upper part of unit. Most chert is white but blue, orange, or reddish chert become more common
approaching gradational contact with St. Joe Limestone Member (Mbs). Thickness 300-350 ft.
(Description from source map: Maumee Quadrangle).

Mb - Boone Formation: Main body (Upper to Lower Mississippian, Meramecian to Osagean)
Limestone and cherty limestone of main body that grade into the basal St. Joe Limestone Member.
The Boone Formation is a common host of caves and sinkholes. Total thickness is 380- 405 ft. Main
body: Medium- to thick-bedded, chert-bearing bioclastic limestone. Limestone is light to medium gray
on fresh surfaces and generally coarsely crystalline with interspersed crinoid ossicles. A 1- to 3-ft-thick
bed of oolitic limestone is locally present in upper 10 ft of the Boone Formation. Dense, fine-grained
beds of limestone are present in upper one-third of unit. Beds are typically parallel planar to wavy.
Chert content varies vertically and laterally within the Boone and is locally greater than 50 percent.
Chert is light to medium gray and forms lenticular to anastomosing lenses. Chert-rich horizons are
generally poorly exposed but produce abundant float of white, weathered chert on hill slopes. Chert in
uppermost part of unit contains common brachiopod molds. Thickness 310- 375 ft. (Description from
source map: Murray Quadrangle).

Mb - Boone Formation: Main body (Middle to Lower Mississippian, Meramecian to Osagean)
Mostly limestone and chert-bearing limestone that grades downward into the basal St. Joe Limestone
Member. Formation commonly hosts caves and sinkholes. Total thickness is 370- 410 ft. Main body:
Medium- to thick-bedded, chert-bearing bioclastic limestone. Limestone is light to medium gray on
fresh surfaces and generally coarsely crystalline with interspersed crinoid ossicles. A 1- to 3-ft-thick
bed of oolitic limestone is locally present in upper 10 ft of the Boone Formation. Dense, fine-grained
limestone is present in upper one-third of unit. Beds are typically parallel planar to wavy. Chert content
varies vertically and laterally within the Boone and is locally greater than 50 percent. Chert is light to
medium gray or white and forms lenticular to anastomosing lenses. Chert-rich horizons are generally
poorly exposed, and are characterized by abundant, weathered chert fragments on hillslopes. Chert in
uppermost part of unit often contains brachiopod molds. Basal contact with the St. Joe Limestone
Member is gradational. Thickness 340- 360 ft. (Description from source map Osage SW Quadrangle).

Mb - Boone Formation: Main Body (Upper to Lower Mississippian, Meramecian-Osagean)
Limestone and cherty limestone of main body that grade into the basal St. Joe Limestone Member.
The Boone Formation is a common host of caves and sinkholes. Total thickness is 380-405 ft. Main
Body: Medium- to thick-bedded, chert-bearing bioclastic limestone. Limestone is light to medium gray
on fresh surfaces and generally coarsely crystalline with interspersed crinoid ossicles. A 1- to 3-ft-
thick bed of oolitic limestone is common in upper part of unit. Beds of dense, fine-grained limestone
are present in upper one-third of unit. Beds are typically parallel planar to wavy, but channel fills are
locally present in lower part of unit. Chen content varies vertically and laterally within Boone and forms
lenticular to anastomosing lenses. Chert-rich horizons are generally poorly exposed but produce
abundant float of white-weathered chert on hillslopes. Chert in uppermost part of unit contains
prominent brachiopod molds. Thickness 310-375 ft. (Description from source map: Ponca Quadrangle

)-
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Mb - Boone Formation (Mississippian - Osagean)

Consists of interbedded thin- to medium-bedded limestone and anastomosing and bedded chert. The
limestone is light- to medium-gray on fresh surfaces, but weathers white. The chert is various shades
of white, gray, blue, brown and green. Springs and sinkholes are common. Quartz crystal
mineralization is present locally, especially near faults. The Boone Formation is present on the tops of
most ridges as regolith consisting of chert rubble and clay. Conformable with the underlying St. Joe
Member and unconformable with the underlying Plattin Limestone or St. Peter Sandstone when the
St. Joe is absent. Thickness ranges from approximately 20-160 feet (6-49 meters). (Description from
source map: Rea Valley Quadrangle).

Mb - Boone Formation: Main Body (Upper to Lower Mississippian, Meramecian to Osagean)
Fine-grained sandstone and siltstone of Wedington Sandstone Member that grades downward into
main body of black, slope-forming shale. Thickness 160-200 ft. Main Body: Below the Wedington
Sandstone ember, middle part of Fayetteville Shale is poorly exposed black shale that locally contains
thin, rippled beds of olive-brown siltstone near its top. Lower part of Fayetteville crops out along
stream gullies where it consists of black fissile shale that may contain medium- to light-gray, fetid
septarian concretions as large as 2 ft in diameter. The Fayetteville Shale is susceptible to landslides.
Thickness 130-160 ft. (Description from source map: St. Joe Quadrangle).

Mb - Boone Formation: Main body (Upper to Lower Mississippian, Meramecian to Osagean)
Thick sequence of limestone and cherty limestone of main body that grades downward into basal St.
Joe Limestone Member. Boone Formation is a common host of caves and sinkholes. Total thickness
of the formation is 380—405 ft. Main Body: Medium- to thick-bedded, cherty bioclastic limestone.
Limestone is light to medium gray on fresh surfaces, generally coarsely crystalline, and contains
interspersed crinoid ossicles. A 1- to 3-ft-thick bed of oolitic limestone is present locally in the upper
10 ft of Boone Formation. Beds of dense, fine-grained limestone are present in upper one-third of the
unit. Beds typically have planar to wavy boundaries; shallow channel fills are present locally in lower
part. Chert forms lenticular to anastomosing lenses typically 2—20 in. long that are light to medium
gray on fresh surfaces. Chert content varies within main body of Boone Formation but is commonly
greater than 50 percent. Most chert-rich intervals are poorly exposed but are identifiable by abundant
float of white-weathered, angular chert fragments on hill slopes. Thickness is 350-375 ft. (Description
from source map: Western Grove Quadrangle).

Mb - Boone Formation: Main body (Upper to Lower Mississippian, Meramecian to Osagean)
Limestone and cherty limestone of main body that grade into the basal St. Joe Limestone Member.
The Boone Formation is a common host of caves and sinkholes. Total thickness is 350—400 ft. Main
body: Medium to thick-bedded, chert-bearing bioclastic limestone. Limestone is light- to medium-gray
on fresh surfaces and generally coarsely crystalline with interspersed crinoid ossicles. A 1- to 3-ft-
thick bed of oolitic limestone is common in upper part of unit. Beds of dense, fine-grained limestone
are present in upper one-third of unit. Beds are typically parallel and planar to wavy, but channel fills
are locally present in lower part of unit. Chert content varies vertically and laterally within the Boone
and forms lenticular to anastomosing lenses. Chert-rich horizons are generally poorly exposed but
produce abundant float of white-weathered chert on hillslopes. Chert in uppermost part of unit
contains prominent brachiopod molds. Thickness 310-350 ft (Description from source map: West-
Central Buffalo National River Region).

Mbsco - Boone Formation, Short Creek Oolite (Lower to Upper Mississippian)

Short Creek Oolite (Lower Mississippian, Osagean and Kinderhookian) A thin to massive cross-
bedded, oolitic crinozoan biosparite and oolitic biomicrite in the upper part of the formation. White to
gray on fresh and weathered surfaces. Easily recognized by a chalky appearance and in some places
a concave weathering profile. Locally, intervals are durable while other intervals are friable. The Short
Creek Oolite is present at Eula in the section of Boone exposed on the northeast side of Richland
Creek at Eula ford. 0- approx. 8 ft. (0-2.4 m) thick. (Description from source map: Eula Quadrangle).
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Short Creek Oolite (Lower Mississippian, Osagean and Kinderhookian) A thin- to massive-
bedded, cross-bedded, oolitic crinozoan biosparite and oolitic biomicrite. White to gray on fresh and
weathered surfaces. Easily recognized by its chalky appearance and by a concave weathering profile.
Various intervals are durable due to a calcite cement while other intervals are friable. Around 35 ft. (10
m) of this unit is quarried at Mt. Judea Quarry and mixed with cherty limestone for road aggregate.
The oolite is present along Hwy 74 in the town of Mt. Judea and on the eastern edge of the map. The
oolite is present approximately 10-15 ft. (3-4 m) below the base of the Batesville Formation in Mt.
Judea Quarry. Approximately 5-35 ft. (1.5-10 m) thick. (Description from source map: Mt. Judea

Quadrangle).

Oolite Outcrop (Lower Mississippian, Osagean and Kinderhookian)

A thin to massive cross-bedded, oolitic crinozoan biosparite or oolitic biomicrite. White to gray on
fresh and weathered surface. Can be easily recognized by a chalky appearance and in some places a
concave weathering profile. Some intervals are durable due to calcite cement, while other intervals
are friable. The Short Creek Oolite is present along the Left Fork of Big Creek in Sec 1, T14N, R21W,
and on the hillside in Sec 31, T15N, R20W. This oolitic interval occurs from approximately 5 feet to 80
feet below the top of the Boone Formation. Approximately 5-15 ft. thick. (Description from source
map: Parthenon Quadrangle).

Mbsj - Boone Formation, St. Joe Limestone Member (Lower Mississippian)

Mbs - Boone Formation: St. Joe Limestone Member (Lower Mississippian Osagean to
Kinderhookian)

Limestone and cherty limestone of main body that grade into basal St. Joe Limestone Member (Mbs).
The Boone Formation is a common host of caves and sinkholes. Total thickness is 380-405 ft. St. Joe
Limestone Member: Thin-bedded, bioclastic limestone with ubiquitous 3- to 6-mm-wide crinoid
fragments in fine matrix. Limestone is commonly pink to red on fresh surfaces due to hematite in
matrix, but color and hematite concentrations vary with location. Thin beds are typically wavy in form.
Chert nodules are uncommon but, where present, are tabular and reddish. Contact with the overlying
main body of the Boone Formation (Mb) is gradational. Middle to lower part of the St. Joe Limestone
Member may contain shaly limestone interval. Base of unit is a 0.5- to 1-ft-thick bed of tan sandstone
containing phosphate pebbles. Unit only exposed in northeastern map area. Thickness approximately
30-50 ft. (Description from source map: Boxley Quadrangle).

Mbsj - St. Joe Limestone Member (Kinderhookian- Osagean)

Consists of thin-bedded reddish to gray crinoidal limestone. Locally contains white crinoid fragments

in a red fine-grained matrix and green clay “buttons”. Where present, the St. Joe is commonly 5 feet

thick but is only mappable on the north side of Warrior Creek Mountain. Ranges from 0 to 60 feet. (0-
18 meters) thick. (Description from source map: Buffalo City Quadrangle).

Mbsj - St. Joe Limestone Member (Kinderhookian-Osagean)

Consists of thin-bedded, red to gray crinoidal and argillaceous limestones interbedded with very thin
shaly intervals. Locally contains white crinoid fragments in a red fine-grained matrix. Manganese-rich
beds (darker in color) are locally present in the lower portion of the unit. Thickness ranges from 0-40
feet (0-12 meters). Basal Sandstone: Fine to medium-grained, moderately sorted phosphatic
sandstone. Grains are subangular to subrounded. Color is white to light-gray or tan in fresh surface
and typically displays a “salt and pepper” or blotchy appearance. Phosphate grains range from fine
sand to pebble size. Where present, it is unconformable with the underlying Silurian, Fernvale and
Plattin Limestones and the St. Peter Sandstone. Thickness ranges from 0-15 feet. (0-5 meters).
(Description from source map: Cozahome Quadrangle).

Mbs - Boone Formation: St. Joe Limestone Member (Lower Mississippian, Osagean to
Kinderhookian)

Limestone and cherty limestone of main body that grade into the basal St. Joe Limestone Member.
The Boone Formation is a common host of caves and sinkholes. Total thickness 380-405 ft. St. Joe
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Limestone Member: Thin-bedded, coarse-crystalline bioclastic limestone with ubiquitous 3- to 6-mm-
wide crinoid fragments. Limestone is commonly pink to red on fresh surfaces due to hematite in
matrix, but its color and hematite concentrations vary with location. Thin beds are typically wavy in
form. Chert nodules are uncommon but, where present, are tabular and reddish. Contact with the
overlying main body of the Boone Formation is gradational. Middle to lower part of the St. Joe
Limestone Member may contain shaly limestone interval that is best developed in eastern part of map
area. Base of unit is a sequence of phosphate-pebble-bearing tan sandstone and overlying greenish-
ray shale that is typically 0.5-3 ft thick but thickens to as much as 10 ft where it is exposed along the
Davis Creek drainage in northwestern part of sec. 33, T. 17 N., R. 19 W. Thickness approximately 30—
50 ft. (Description from source map: (Hasty Quadrangle).

Mbs - Boone Formation: St. Joe Limestone Member (Lower Mississippian, Osagean to
Kinderhookian)

Formation consists of limestone and cherty limestone of main body that grades into the basal St. Joe
Limestone Member. The Boone Formation is a common host of caves and sinkholes. The total
thickness of the formation is 380-405 ft (116-122 m) in most of the area but thins to less than 350 ft
(107 m) near Jasper. St. Joe Limestone Member: Thin-bedded, coarse-crystalline bioclastic
limestone with ubiquitous 3-6 mm crinoid fragments. Limestone is commonly pink to red on fresh
surfaces due to hematite staining, but its color and hematite concentrations vary with location. Thin
beds are typically wavy in form. Chert nodules are uncommon but, where present, are tabular and
may be reddish. The contact with the overlying main body of Boone Formation is gradational. The
middle part of the St. Joe Limestone Member forms a local topographic flat on a slightly shaly
limestone interval that commonly overlies a low limestone ledge above the basal unconformity. Base
of unit is a 1.5-3-ft- (0.5-1-m-) thick sequence of phosphate-pebble-bearing tan sandstone and
overlying greenish-gray shale that, although thin, is laterally persistent throughout much of
northwestern Arkansas. (Description from source map: Jasper Quadrangle).

Mbs - Boone Formation: St. Joe Limestone Member (Lower Mississippian, Osagean to
Kinderhookian)

Limestone and cherty limestone of main body that grade into basal St. Joe Limestone Member (Mbs).
The Boone Formation is a common host of caves and sinkholes. Total thickness 365— 75 ft. St. Joe
Limestone Member: Limestone is red to pink on fresh surface due to hematite content in the matrix,
but color varies and gray or white is not uncommon. Matrix varies from muddy to finely to coarsely
crystalline supporting abundant crinoid fragments in thin to medium, parallel wavy beds. Chert-poor
except in upper part where red to pink lenticular chert becomes more persistent as it grades upward
into main body of Boone Formation (Mb). Middle and lower parts of unit contain greenish-gray, tan,
and yellow interbedded shale. Base of St. Joe is a 1- to 10-ft-thick, fine-grained, moderately sorted
sandstone containing phosphate pebbles; sandstone has discontinuous conglomerate beds with
clasts from underlying units. Unit unconformable with underlying Silurian and Ordovician rocks,
amount of missing section beneath unconformity increases to northwest. Thickness 30-60 ft.
(Description from source map: Maumee Quadrangle).

Mbs - Boone Formation: St. Joe Limestone Member (Lower Mississippian, Osagean to
Kinderhookian)

Limestone and cherty limestone of main body that grade into the basal St. Joe Limestone Member.
The Boone Formation is a common host of caves and sinkholes. Total thickness is 380- 405 ft. St. Joe
Limestone Member: Thin-bedded, bioclastic, medium to coarse crystalline or marly limestone with
ubiquitous 0.1- to 0.25-in-wide crinoid fragments. Limestone is commonly pink to red on fresh
surfaces due to hematite in matrix, but color and hematite concentrations vary with location. Thin beds
are typically wavy in form. Chert nodules are uncommon but, where present in upper part, are tabular
and reddish. Contact with the overlying main body of the Boone Formation is gradational. Middle to
lower part of the St. Joe Limestone Member may contain shaly limestone interval. Base of unit is a
0.5- to 1-ft-thick bed of tan sandstone containing phosphate pebbles that marks a regional erosional
unconformity. Thickness approximately 30- 50 ft (Description from source map: Murray Quadrangle).

Mbs - St. Joe Limestone Member (Lower Mississippian, Osagean to Kinderhookian)
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Thin-bedded, bioclastic limestone with ubiquitous 3- to 6-mm-wide crinoid fragments in fine matrix.
Limestone is commonly pink to red on fresh surfaces due to hematite in matrix, but color and hematite
concentrations vary with location. Thin beds are typically wavy in form. Chert nodules are uncommon
but, where present, are tabular and reddish. Middle to lower part of unit may contain shaley limestone
interval. Base of unit is up to 1-ft-thick bed of tan sandstone containing phosphate nodules. Unit
exposed along the Buffalo River and tributaries in southeastern map area where it unconformably
overlies Ordovician units. Thickness approximately 30- 50 ft. (Description from source map Osage
SW Quadrangle).

Mbs - Boone Formation: St. Joe Limestone Member (Lower Mississippian, Osagean to
Kinderhookian)

Formation consists of limestone and cherty limestone of main body that grade into the basal St. Joe
Limestone Member. The Boone Formation is a common host of caves and sinkholes. The total
thickness of the formation is 380—405 ft (116—122 m). St. Joe Limestone Member: Thin bedded,
coarse-crystalline bioclastic limestone with ubiquitous 3—6-mm-diameter crinoid fragments. Limestone
is commonly pink to red due to hematite staining, but its color and hematite concentrations vary with
location. Beds are thin and wavy in form. Chert nodules are uncommon but, where present, are
tabular and reddish. The contact with the overlying main body of Boone Formation is gradational. The
middle part of the St. Joe Limestone Member forms a local topographic flat on a slightly shaly
limestone interval that commonly overlies a low limestone ledge above the basal unconformity. Base
of unit is a 1.5-3-ft- (0.5—-1-m-) thick sequence of phosphate-pebble-bearing tan sandstone and
overlying greenish-gray shale that, although thin, is laterally persistent throughout much of
northwestern Arkansas (McKnight, 1935). The member is approximately 30-50 (9—-15 m) ft thick.
(Description from source map: Ponca Quadrangle).

Mbsj - Boone Formation: St. Joe Limestone Member (Kinderhookian - Osagean)

Consists of thin-bedded, reddish to gray crinoidal and argillaceous limestones interbedded with very
thin shaly intervals. Locally contains white crinoid fragments in a red fine- grained matrix with red
chert nodules. Manganese-rich beds (darker in color) are locally present in the lower portion of the
unit. Thickness ranges from 0-40 feet (0-12 meters). However, it is up to 80 feet (24 meters) thick on
Hall Mountain and the NW corner of Section 26 T18N R15W. Basal Sandstone — Fine to medium-
grained, moderately sorted phosphatic sandstone. Grains are subangular to subrounded in shape.
Color is white to light gray or tan in fresh surface and typically displays a “salt and pepper” or blotchy
appearance. Phosphate grains range from fine sand to pebble size. Where present, it is
unconformable with the underlying Fernvale or Plattin Limestones. Thickness ranges from 0 to 15
feet. (0-5 meters). (Description from source map: Rea Valley Quadrangle).

Mbs - Boone Formation: St. Joe Limestone Member (Lower Mississippian, Osagean to
Kinderhookian)

Fine-grained sandstone and siltstone of Wedington Sandstone Member that grades downward into
main body of black, slope-forming shale. Thickness 160-200 ft. St. Joe Limestone Member: Thin
and wavy bedded bioclastic limestone containing ubiquitous 3- to 6-mm-wide crinoid fragments in a
finely crystalline matrix. Limestone is commonly pink to red on fresh surfaces due to hematite in
matrix, but color varies depending on hematite concentration. Lenticular red to pink chert nodules are
locally present in upper part. Contact with overlying main body of Boone Formation is gradational and
marked by increase in chert and thicker beds upward. Middle to lower part of St. Joe Limestone
Member contains greenish-gray shale interbeds. Base of St. Joe is a 0.3- to 8-ft-thick, very fine to
fine-grained, moderately sorted, tan sandstone containing phosphate pebbles. Base of unit is an
important unconformity that variably truncates Fernvale Limestone, Plattin Limestone, St. Peter
Sandstone, or upper part of the Everton Formation in various parts of quadrangle. Total thickness of
member is 20-50 ft. (Description from source map: St. Joe Quadrangle).

Mbs - Boone Formation: St. Joe Limestone Member (Lower Mississippian, Osagean to
Kinderhookian)

Thick sequence of limestone and cherty limestone of main body that grades downward into basal St.
Joe Limestone Member. Boone Formation is a common host of caves and sinkholes. Total thickness
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of the formation is 380—405 ft. St. Joe Limestone Member: Thin-bedded bioclastic limestone
containing ubiquitous 3- to 6- mm-wide crinoid fragments in a finely crystalline matrix. Limestone is
commonly pink to red on fresh surfaces due to hematite in matrix, but color varies depending on
hematite concentration. Thin beds are typically wavy. Lenticular red to pink chert nodules are locally
present but uncommon. Contact with overlying main body of Boone Formation is gradational and
marked by increase in chert and thicker beds upward. Middle to lower part of St. Joe Limestone
Member contains greenish-gray shale interbeds; shale interval is well exposed in footwall of St. Joe
fault adjacent to Hurricane Cave (sec. 7, T. 16 N., R. 18 W.). Base of St. Joe is a 0.3- to 0.6-ft-thick,
fine-grained tan sandstone, or limestone locally, containing phosphate pebbles. Base of unit is an
important unconformity that variably truncates Fernvale Limestone, Plattin Limestone, St. Peter
Sandstone, or upper part of the Everton Formation in various parts of quadrangle. Total thickness of
member is approximately 30-50 ft. (Description from source map: Western Grove Quadrangle).

Mbs - Boone Formation: St. Joe Limestone Member (Lower Mississippian, Osagean to
Kinderhookian)

Limestone and cherty limestone of main body that grade into the basal St. Joe Limestone Member.
The Boone Formation is a common host of caves and sinkholes. Total thickness is 350-400 ft. St.
Joe Limestone Member: Thin- and wavy-bedded bioclastic limestone containing ubiquitous 3- to 6-
mm-wide crinoid fragments in a finely crystalline matrix. Limestone is commonly pink to red on fresh
surfaces due to hematite in matrix, but color varies depending on hematite concentration. Lenticular
red to pink chert nodules are locally present in upper part. Contact with overlying main body of Boone
Formation is gradational and marked by increase in chert and thicker beds upward. Middle to lower
part of St. Joe Limestone Member contains greenish-gray shale interbeds. Base of St. Joe is a 0.3- to
8-ft-thick, very fine to fine-grained, moderately sorted, tan sandstone containing phosphate pebbles.
Unit unconformably overlies Silurian rocks, Cason Shale, Fernvale Limestone, Plattin Limestone, St.
Peter Sandstone, or upper part of Everton Formation. Total thickness of member is 10-50 ft
(Description from source map: West-Central Buffalo National River Region).

Su - Silurian Limestone, undifferentiated (Silurian)

Su - Silurian Limestone, undifferentiated (Silurian)

The individual limestone units are generally less than 20 feet (6 meters) thick. They are grouped as
one undifferentiated unit. The combined unit is unconformable with the underlying Ordovician rocks.
Combined thickness ranges from 0-40 feet (0-12 meters). Lafferty Limestone — Micritic to very fine
crystalline limestone that breaks with a conchoidal fracture. Medium to thick bedded. Color varies
from light-gray to gray to reddish-gray with red blebs throughout. The medium to thick limestone beds
weather to form a rounded outcrop surface. Thickness ranges from 0-15 feet (0-6 meters). St. Clair
Limestone — Very coarsely-crystalline fossiliferous limestone that is massive bedded. The color is
typically white with a pink hue but weathers to gray in outcrop. Contains pyrite framboids, and
irregular vugs with colorless to white sparry calcite. Thickness ranges from 0-15 feet (0-6 meters).
Brassfield Limestone — Coarse to very coarsely-crystalline limestone that is thick to very thick to
massive bedded. The color is mottled light-gray to dark red. Contains crinoid ossicles, pyrite
framboids, and irregular vugs with colorless to white sparry calcite. Thickness ranges from 0-15 feet
(0-6 meters). (Description from source map: Cozahome Quadrangle).

Su - Undifferentiated (Silurian)

These limestones are each noted at two locations, Rocky Creek and Little Rocky Creek, in the
northeast corner of the quadrangle. Because individual formations are generally less than 20’ thick,
the formations are grouped together and treated as an undifferentiated unit on the map. Combined
thickness of the formations ranges from 0 to 60 feet (O - 18 meters). Lafferty Limestone - Medium to
thick-bedded, micritic to very finely-crystalline limestone. Color ranges from gray to reddish-gray to
brown with reddish blebs throughout. The Lafferty rests unconformably on the St. Clair. Brassfield
Limestone - Thick to very thick bedded, coarse to very coarsely-crystalline, massive limestone. Color
ranges from light-gray to dark-red. Vugs (1 - 5 cm) are common throughout the formation and are
typically filled with calcite and buff colored, very fine silt or clay. Fossil types present in this unit
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include crinoids, bryozoa, and brachiopods. The Brassfield rests unconformably on Ordovician rocks.
(Description from source map: Harriet Quadrangle).

Su - Silurian (undifferentiated)

Though present in more places than designated, these limestones are only considered mappable
where their combined thickness is greater than 20 feet (6 meters). Individual formations are even less
likely to form mappable units, and are therefore combined. The Silurian units crop out along the
Buffalo River and its major drainages, and typically form broad domes and troughs with the
Ordovician below. They are unconformable with these older units and range from 0-60 feet (0—18
meters) in thickness. Lafferty Limestone: Medium- to thick-bedded, stylolitic, finely crystalline,
sparsely fossiliferous limestone. On fresh surfaces, color ranges from light to medium-gray with light-
to dark-pink blebs throughout. Weathers medium- to dark- gray and rounded to blocky. Contains
minor inclusions of pyrite crystals which weather to rusty blebs. Typical fossils include crinoids,
brachiopods, and bryozoans. St. Clair Limestone: Thick-bedded, coarsely crystalline, fossiliferous
limestone. Its color ranges from light gray to light pink-gray or white on fresh surfaces, but weathers
medium gray. Contains pyrite clusters, especially along stylolitic boundaries. Commonly contains
veins of white to clear, coarsely crystalline calcite. Typical fossils include brachiopods, ostracods,
trilobites, crinoids, corals, and gastropods. Brassfield Limestone: Thick- to massive-bedded,
coarsely to very coarsely crystalline, sparsely fossiliferous limestone. Color ranges from light-gray to
light- to dark-pink on fresh surfaces, but weathers light- to medium-gray or tan to brown. Outcrops
weather rounded along the streams, but blocky on the hillsides. Generally contains vugs up to 3
inches (7.6 centimeters) across that are filled with very coarsely crystalline calcite, or less commonly,
with calcite and a buff-colored silt or clay. Locally, contains veins of coarsely crystalline calcite as well.
Typical fossils include crinoids, cephalopods, bryozoans, and brachiopods. (Description from source
map: Marshall Quadrangle).

Su - Silurian rocks, undivided (Upper to lower Silurian, Ludlow to Llandovery)

Includes parts of units discussed below. Cumulative thickness 0-95 ft although no more than 60 ft
exposed in any one location. Llaferty Limestone (upper to middle Silurian, Ludlow): Light-gray,
purple, and red dense micrite that breaks with conchoidal fracture; white to light-gray on weathered
surface. Medium bedded and forms rounded outcrop. Contact with St. Clair Limestone sharp and
described as unconformable by Wise and Chaplin (1979) and Smart and Hutto (2008) but Craig and
others (1984) and Craig (1993) interpreted as conformable. Thickness 0-5 ft. St. Clair Limestone
(middle to lower Silurian, Ludlow to upper Llandovery): Light-pink, tan, and light-gray fossiliferous
limestone; contains crinoid and brachiopod fragments. Limestone is micritic to coarsely crystalline and
massive bedded. Unit contains pyrite framboids and irregular vugs filled with white or colorless sparry
calcite crystals. Basal contact with Brassfield Limestone is unconformable. Thickness 0-60 ft.
Brassfield Limestone (lower Silurian, Llandovery): Light-gray to light-pink, micritic to coarsely
crystalline, thin- to massive-bedded limestone mottled red and gray. Contains crinoid ossicles, pyrite
framboids, and irregular vugs filled with colorless to white sparry calcite; alteration around calcite-filled
vugs produces red to maroon color that contributes to mottled appearance. Unit underlain
unconformably by the Cason Shale (Oc). Thickness 0-30 ft. (Description from source map: Maumee

Quadrangle).

S - Undifferentiated (Silurian)

A reddish-gray coarsely crystalline limestone and gray fossiliferous medium- crystalline limestone.
Thin to medium bedded with stylolites along bedding planes. The reddish-gray coarsely-crystalline
limestone contains calcite vugs and green-clay partings and plugs. 0- approx. 15 ft. (0-4 m) thick
exposed. (Description from source map: Snowball Quadrangle).

Su - Silurian rocks, undivided (Ludlow to Llandovery)

Medium- to massive-bedded, light-pink, light-gray, and red micrite to coarsely crystalline limestone of
the Lafferty Limestone, St. Clair Limestone, and Brassfield Limestone. Lafferty Limestone only
observed as a dense micrite whereas St. Clair and Brassfield Limestones are more often medium to
coarsely crystalline fossiliferous limestone and contain pyrite framboids and calcite- filled vugs.
Preserved in structural lows in the eastern portion of the map area. Cumulative thickness up to 95 ft,
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although no more than 60 ft observed in any one location. (Description from source map: West-
Central Buffalo National River Region).

Ocs - Cason Shale (Upper Ordovician)

Ocs - Cason Shale (Upper Ordovician)

The unit is poorly exposed and consists predominately of shale and siltstone with a 3 foot (1 meter)
oolitic fossiliferous limestone observed at one location. The shale is silty and calcareous and contains
polished phosphate nodules. The color is greenish-gray to black on fresh surfaces and weathers to
greenish-tan to dark brownish-black. The siltstone is yellowish-green with laminations, cone-in-cone
structures, and polished phosphate nodules. The limestone is light-gray and varies from micritic to
coarsely-crystalline with oolites and crinoidal clasts. This unit was observed at two localities in the
guadrangle: NE corner of Section 34 T17N R15W and the NW corner of Section 19 T16N. Thickness
ranges from 0-20 feet (0-6 meters). (Description from source map: Cozahome Quadrangle).

Oc - Cason Shale (Upper Ordovician)

Green, tan, black, and blue-green, poorly exposed, fissile shale and siltstone that is occasionally
dolomitic. Contains phosphate-replaced fossils and abundant, polished phosphate nodules from sand
to pebble size and oxidized pyrite framboids. At type section to the east near Batesville, Ark., Cason
Shale extends into the Silurian (Craig and others, 1984; Craig, 1993). Unit unconformably overlies
Fernvale Limestone (Of). Thickness 0-15 ft. (Description from source map: Maumee Quadrangle).

Cason Shale (Upper Ordovician)

Mapped undivided with Fernvale Limestone is a 5-ft-thick fissile to massive black to blue-green shale
with 1 to 2 in. black phosphate pebbles, which is assigned to Cason Shale (Upper Ordovician) where
it was observed beneath a cliff of St. Joe Limestone Member adjacent to Mill Creek (NE1/4, NE1/4,
Sec. 18, T. 16 N., R. 17 W.). (Description from source map: St. Joe Quadrangle).

Ocs - Cason Shale (Upper Ordovician)

Green, tan, black, and blue-green, poorly exposed, fissile shale and siltstone that is occasionally
dolomitic. Contains phosphate-replaced fossils and abundant, polished phosphate nodules from sand
to pebble size and oxidized pyrite framboids. Outcrop limited to eastern part of map area. Thickness
0-15 ft. (Description from source map: West-Central Buffalo National River Region).

Ocsf - Cason Shale and Fervale Limestone (Upper Ordovician)

Of - Cason Shale, Fernvale Limestone (Upper Ordovician)

Cason Shale: This formation was observed at only two localities on this quadrangle: Rocky Creek
and in a road cut in SE1/4, NW1/4, Sec. 13, T15N R15W along the Barren Hollow drainage. The
shale is silty and calcareous and often contains phosphate nodules. Color ranges from blotchy
medium gray to black on fresh surfaces and weathers greenish buff or dark brownish black.
Thickness ranges from 1 to 5 feet (.3 - 1.5 meters), therefore the unit is not considered to be a
mappable unit and is grouped with the Fernvale Limestone. Fernvale Limestone: Medium to thick
bedded, medium to coarsely-crystalline limestone. Generally the limestone beds are massive in
appearance. Color ranges from white to light-gray with a pink to reddish tint or mottled appearance on
fresh surfaces. Weathers light to dark-gray. Fossils occurring in this formation include barrel-shaped
crinoid columnals, nautiloids, and brachiopods that are accentuated on weathered surfaces.
Weathered exposures of the Fernvale occur as rounded, lichen and moss-covered masses that are
usually friable. Throughout this quadrangle, the absence of the Kimmswick Limestone indicates that
Fernvale is unconformable with the underlying Plattin Limestone. Thickness ranges from 0 to 60 feet
(0-13 meters), but is typically 10 to 20 feet (3 - 6 meters). (Description from source map: Harriet

Quadrangle).
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Ocsfk - Cason Shale, Fernvale Limestone and Kimmswick Limestone (Upper
Ordovician)

Ofk - Cason Shale, Fernvale Limestone, and Kimmswick Limestone (Upper, Upper, and Middle
Ordovician)

Cason Shale: Rarely exposed and of abbreviated thickness, therefore mapped with the Fernvale
Limestone. Composed of silty to clay shale that is light blue-green on fresh surfaces, but weathers
medium green-gray. Locally, contains dark brown to black, irregularly rounded phosphate pebbles,
especially near the top. In locations where these pebbles have weathered out, they may provide the
only trace of the Cason Shale in that particular outcrop. A dark gray, fine-grained, nodular limestone
with sparse, fine-grained pyrite and glauconite inclusions is exposed at the top of the Cason just
beneath the Silurian bluff at Grinder’s Ferry on the Buffalo River. Ranges from a few inches to
approximately 10 feet (3 meters) thick near Gilbert, and is unconformable with the older units.
Fernvale Limestone: Medium- to coarse grained crystalline, sparsely fossiliferous limestone. On
fresh surfaces, is white to light-gray with light- to dark-pink tint or pink mottling. Weathers light to dark
gray. The medium- to very thick-bedding is usually massive, and can be locally crossbedded.
Weathered exposures are rounded, moss-covered masses that are typically friable. Locally, contains
barrel-shaped crinoid columnals, nautiloids, and brachiopods that are typically revealed on weathered
surfaces. Normally 10-20 feet (3-6 meters) thick, but can be as much as 40 feet (12 meters) thick.
Unconformable with older units. Kimmswick Limestone: Fine to medium-grained, crystalline,
sparsely fossiliferous limestone. Light-gray on fresh surfaces. Weathers light to dark gray. Only a few
feet thick and exposed in only a few places, therefore it is mapped with the Fernvale Limestone.
Unconformable with the Plattin Limestone. (Description from source map: Marshall Quadrangle).

Of - Fernvale Limestone (Upper Ordovician)

Of - Fernvale Limestone (Upper-Middle Ordovician)

A medium-to coarse-grained limestone. Medium-to thick or massive- bedded. Light-pink to reddish on
fresh surfaces, but weathers dark-gray. Contains barrel-shaped crinoids, brachiopod fragments,
calcite vugs and pyrite. Weathers to rounded moss covered boulders. This limestone is present in the
southwestern portion of the quadrangle. Unconformable with the underlying Plattin Limestone.
Ranges from 10-30 feet (0-9 meters) thick. (Description from source map: Big Flat Quadrangle).

Of - Fernvale Limestone (Upper Ordovician)

Medium- to thick-bedded, coarse-crystalline bioclastic limestone. Limestone is light pinkish gray to
medium gray on fresh surfaces and contains abundant 3- to 10-mm-wide cylindrical to barrel-shaped
crinoid ossicles. Unit only exposed in northeastern map area. Thickness 10-30 ft. (Description from
source map: Boxley Quadrangle).

Of - Fernvale Limestone (Upper-Middle Ordovician)

A medium- to coarse-grained bioclastic limestone that is medium to thick-bedded. Color is light-pink to
reddish white on fresh surfaces, but weathers dark-gray. Locally, contains barrel-shaped crinoids,
brachiopod fragments, calcite vugs and pyrite. It weathers to rounded moss-covered boulders that are
usually friable. It is predominantly observed in the southern portion of the quadrangle. It is
unconformable with the underlying Plattin Limestone. Thickness ranges from 0-60 feet (0-18 meters).
(Description from source map: Cozahome Quadrangle).

Of - Fernvale Limestone (Upper Ordovician)

Medium- to thick-bedded, coarse crystalline bioclastic limestone. Limestone is light to medium gray on
fresh surfaces and contains abundant 3- to 10-mm-wide cylindrical to barrel shaped crinoid ossicles.
Distribution is discontinuous and limited to three thin lenses less than 10 ft thick that are mapped
where locally recognized in central and southwestern parts of map area beneath unconformity at base
of the St. Joe Limestone Member of the Boone Formation (Mbs). (Description from source map: Hasty
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Quadrangle).

Of - Fernvale Limestone (Upper Ordovician)

Thin- to medium-bedded, coarse crystalline bioclastic limestone. Limestone is light to medium gray on
fresh surfaces and it contains abundant 3-10 mm cylindrical to barrel-shaped crinoid ossicles.
Distribution of this thin unit is restricted to the south central part of the quadrangle near Jasper where
its thickness reaches 10 ft (3 m). (Description from source map: Jasper Quadrangle).

Of - Fernvale Limestone (Upper Ordovician)

Light-pink, red, and light-gray coarse-grained fossiliferous limestone; massive to thick bedded and
crossbedded with distinctive stylolitic partings 2—3 in. thick that enhance dissolution giving the
appearance of thinner bedding. Crinoid fragments are common including distinctive barrel-shaped
crinoid ossicles and phosphate nodules are present. Unit unconformably overlies Plattin Limestone
(Opl). Thickness 0-60 ft. (Description from source map: Maumee Quadrangle).

Of - Fernvale Limestone (Upper Ordovician)

Medium- to thick-bedded, coarse-crystalline bioclastic limestone. Limestone is light pinkish gray to
medium gray on fresh surfaces and contains abundant 0.1- to 0.4-in-wide cylindrical to barrel-shaped
crinoid ossicles. Unit only exposed in northwestern map area. Thickness 10- 30 ft. (Description from
source map: Murray Quadrangle).

Of - Fernvale Limestone (Upper Ordovician)

Medium- to thick-bedded, coarse-crystalline bioclastic limestone. Limestone is light pinkish gray to
medium gray on fresh surfaces and contains abundant 3- to 10-mm-wide cylindrical to barrel-shaped
crinoid ossicles. Unit exposed along the Buffalo River and tributaries in southeastern map area but is
interpreted to pinch out northward based on thickness variations seen in regional mapping (Hudson
and Turner, 2014a). Thickness 0- 30 ft. (Description from source map Osage SW Quadrangle).

Of - Fernvale Limestone (Upper Ordovician)

Thin- to medium-bedded, coarse-crystalline bioclastic limestone. Limestone is light to medium gray on
fresh surfaces and it contains abundant cylindrical to barrel-shaped crinoid ossicles 3—10 mm in
diameter. Continuous outcrop of this unit is restricted to the southwest part of the quadrangle but local
lenses are recognized farther east in quadrangle. Thickness reaches 20 ft (6 m) in southwestern
corner of map (McFarland, 1982). (Description from source map: Ponca Quadrangle).

Of - Fernvale Limestone (Upper-Middle Ordovician)

A medium- to coarse-grained bioclastic limestone that is medium to thick-bedded. Color is light-pink to
reddish white on fresh surfaces, but weathers dark-gray. Locally, contains barrel-shaped crinoids,
brachiopod fragments, calcite vugs and pyrite. It weathers to rounded moss-covered boulders that are
usually friable. Present in isolated outcrops within the Rush Creek Graben and in the southeast corner
of Section 1 T17N R15W of the quadrangle. It is unconformable with the underlying Plattin Limestone.
Thickness ranges from 0-30 feet (0-9 meters). (Description from source map: Rea Valley Quadrangle

).

Of - Fernvale Limestone (Upper Ordovician)

Thick- to massive-bedded, coarsely crystalline bioclastic limestone. Limestone is light gray to pink on
fresh surfaces and contains abundant 3- to 10-mm-wide cylindrical to barrel shaped crinoid ossicles in
a coarsely crystalline matrix. Mapped undivided with Fernvale Limestone is a 5-ft-thick fissile to
massive black to blue-green shale with 1 to 2 in. black phosphate pebbles, which is assigned to
Cason Shale (Upper Ordovician) where it was observed beneath a cliff of St. Joe Limestone Member
adjacent to Mill Creek (NE1/4, NE1/4, Sec. 18, T. 16 N., R. 17 W.). Unit is exposed in eastern Mill
Creek graben where it is as thick as 20 ft. (Description from source map: St. Joe Quadrangle).

* On the source map this unit is considered the Fernvale Limestone but the unit description indicates
that it is mapped undivided with the Cason Shale (Ocs).
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Of - Fernvale Limestone (Upper Ordovician)

Medium- to thick-bedded, coarsely crystalline bioclastic limestone. Limestone is light gray to pink on
fresh surfaces and contains abundant 3- to 10-mm-wide cylindrical to barrel shaped crinoid ossicles in
a coarsely crystalline matrix. Unit is discontinuous and limited to thin lenses less than 10 ft thick
mapped only where observed beneath St. Joe Limestone Member of Boone Formation. (Description
from source map: Western Grove Quadrangle).

Of - Fernvale Limestone (Upper Ordovician)

Thick- to massive-bedded, coarsely crystalline bioclastic limestone. Limestone is light gray to pink on
fresh surfaces and contains abundant 3- to 10-mm-wide cylindrical to barrel-shaped crinoid ossicles in
a coarsely crystalline matrix. Thickness 0-20 ft. (Description from source map: West-Central Buffalo
National River Region).

Ofp - Fernvale Limestone and Plattin Limestone (Upper and Middle
Ordovician)

Ofp -Fernvale Limestone and Plattin Limestone (Upper Ordovician & Middle Ordovician)
Fernvale Limestone: A medium- to coarsely-crystalline crinoidal limestone. Medium to massive
bedded. White to light gray with a pink to reddish tint or mottling on fresh surfaces but weathers a
dark- ray. Contains nautiloids, barrel-shaped crinoids, and brachiopods that are accentuated on a
weathered surface. Commonly contains pyrite. Locally cross-bedded when beds are massive. On a
weathered slope the Fernvale Limestone occurs as rounded masses that are usually friable. The
Fernvale is unconformable with the Plattin Limestone. 0- approx. 15 ft. (0-4 m) thick. Plattin
Limestone: A thin- to thick-bedded micritic limestone that locally displays a sugary texture. Light gray
to dark gray on fresh surfaces and weathers white to dark gray. A dolomitic interval is present at the
top of the formation. The Plattin Limestone is unconformable with the St. Peter Sandstone or Everton
Formation in this quadrangle. 5- approx. 80 ft. (1.5-24 m) thick. (Description from source map: Eula

Quadrangle).

Ofp - Fernvale Limestone and Plattin Limestone (Upper Ordovician & Middle Ordovician)
Fernvale Limestone: A medium- to coarsely-crystalline crinoidal limestone. Medium to massive
bedded. White to light gray with a pink to reddish tint or mottling on fresh surfaces but weathers dark
gray. Contains nautiloids, barrel-shaped crinoids, and brachiopods that are accentuated on a
weathered surface. Often contains pyrite. Locally cross-bedded when beds are massive. Typically
weathers to rounded masses that are usually friable. Unconformable with the Plattin Limestone. O-
approx. 25 ft. (0-7 m) thick. Plattin Limestone: A thin to thick bedded micritic limestone that locally
displays a sugary texture. Light to dark gray on fresh surface but weathers white to dark gray. A
dolomitic interval is present at the top of the formation. Unconformable with the St. Peter Sandstone
or Everton Formation in this quadrangle. 0- approx. 80 ft. (0-24 m) thick. (Description from source
map: Mt. Judea Quadrangle).

Ofp - Fernvale Limestone and Plattin Limestone (Upper Ordovician & Middle Ordovician)
Fernvale Limestone: A medium to coarsely crystalline crinoidal limestone. Medium to thick to
massive-bedded. White to light-gray with a pink to reddish tint or mottling on fresh surface but
weathers dark-gray. Contains nautiloids, barrel-shaped crinoids, and brachiopods that are
accentuated on a weathered surface. Often contains pyrite. Sometimes cross- bedded when beds are
massive. On a weathered slope the Fernvale Limestone occurs as rounded masses that are usually
friable. This limestone is present in Hudson Quarry in Section 34, T16N, R21W, along Hwy 327. The
Fernvale Limestone is unconformable with the Plattin Limestone. 0- approx. 10 ft. thick. Plattin
Limestone: A micritic limestone that sometimes displays a sugary texture. Light-gray to dark gray on
fresh surface and weathers white to dark-gray. Very thin to thick-bedded. Contains stylolites and
rounded quartz grains. This section does not resemble typical micritic Plattin Limestone, however it
contains a conodont fauna similar to the Plattin Limestone, (Repetski and Leslie, 2003, personal
communication). Approximately 6 to 8 ft. thick. (Description from source map: Parthenon Quadrangle).
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Ofp - Fernvale Limestone and Plattin Limestone (Upper Ordovician & Middle Ordovician)
Fernvale Limestone: A medium- to coarsely-crystalline crinoidal limestone. Medium to thick to
massive bedded. White to light gray with a pink to reddish tint or mottling on fresh surfaces but
weathers dark gray. Contains nautiloids, barrel-shaped crinoids, and brachiopods that are
accentuated on a weathered surface. Commonly contains pyrite. Locally cross-bedded when beds are
massive. Commonly weathers to rounded masses that are usually friable. 0- approx. 5 ft. (0-1.5 m)
thick. Plattin Limestone (Middle Ordovician): A thin- to thick bedded micritic limestone that locally
displays a sugary texture. Light gray to dark gray on fresh surfaces and weathers white to dark gray.
A dolomitic interval is present at the top of the formation. Unconformable with the St. Peter Sandstone
in this quadrangle. Approximately 5-15 ft. (1.5-4 m) thick. (Description from source map: Snowball

Quadrangle).

Opl - Plattin Limestone (Middle Ordovician)

Op - Plattin Limestone (Middle Ordovician)

A thin bedded micritic to finely crystalline limestone. Light-to medium- gray on fresh surfaces, but
weathers white-to light-gray. The limestone is locally argillaceous and dolomitic. Contains stylolites
and locally chert. Springs are abundant at the Plattin/St. Peter contact. The Plattin Limestone is
present in the extreme southwestern and southeastern edges of the quadrangle. Unconformable with
the underlying St. Peter Sandstone. Ranges from 0- 40 feet (0-12 meters) thick. (Description from
source map: Buffalo City Quadrangle).

Op - Plattin Limestone (Middle Ordovician)

Consists of thin- to thick-bedded, micritic to finely crystalline limestone that is light- to medium-gray on
fresh surfaces, but weathers white- to light-gray. It is locally argillaceous and dolomitic with stylolites
and chert nodules. Intervals of medium-gray fine- to medium-grained dolostone were observed at
some localities. Springs are abundant at the Plattin/St. Peter contact. It is unconformable with the
underlying St. Peter Sandstone.Thickness ranges from 0-160 feet (0-49 meters). (Description from
source map: Cozahome Quadrangle).

Op - Plattin Limestone (Middle Ordovician)

Very thin to thick bedded, micritic limestone that sometimes displays a sugary texture. Color is light to
dark-gray on fresh surfaces weathering white to dark-gray. A tan to buff siltstone is present at the top
of the formation at a few localities (notably around South Bratton Creek). The unit typically forms
persistent, blocky ledges. Springs commonly emerge at or near the contact with the St. Peter
Sandstone below. Throughout the mapping area, the Plattin rests unconformably upon the St. Peter
Sandstone. Thickness ranges from 40 to 80 feet (12 - 24 meters) but is typically about 60 feet (18
meters). (Description from source map: Harriet Quadrangle).

Opl - Plattin Limestone (Middle Ordovician)

Thin- to medium-planar-bedded, fine-grained, dense limestone that typically breaks with conchoidal
fracture. Limestone is medium gray on fresh surfaces but weathers to white to light gray tabular
blocks. Distribution is restricted to southeastern part of quadrangle where thickness reaches 10 ft.
(Description from source map: Hasty Quadrangle).

Op - Plattin Limestone (Middle Ordovician)

Thin to thick-bedded, micritic limestone that is locally fine-grained. Very dense and typically breaks
with conchoidal fracture. Light beige-gray to dark gray on fresh surfaces, and weathers white to
medium-gray. Locally contains interbedded calcareous shale up to a foot (0.3 meter) thick. Resistant
enough to form a persistent blocky ledge. Springs and seeps commonly emerge at or near the contact
with the St. Peter Sandstone below. Unconformable with the St. Peter Sandstone. Ranges from
approximately 60-150 feet (18-46 meters) in thickness. (Description from source map: Marshall

Quadrangle).
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Opl - Plattin Limestone (Middle Ordovician)

Light-gray to tan, medium- to thin-planar-bedded micrite with discontinuous calcarenite beds. Micrite
is dense and breaks with conchoidal fracture and locally contains, fine-grained, well- bounded quartz
grains. Calcarenite is tan, yellow, and light-brown, medium bedded, slightly fetid, and contains
poikilitic calcite growth. Unit unconformably overlies St. Peter Sandstone (Osp). Thickness 0-120 ft.
(Description from source map: Maumee Quadrangle).

Op - Plattin Limestone (Middle Ordovician)

Consists of thin- to thick-bedded, micritic to finely crystalline limestone and is light- to medium-gray on
fresh surfaces, but weathers white- to light-gray. It is locally argillaceous and dolomitic with occasional
stylolites and chert nodules. Intervals of medium-gray fine- to medium-grained dolostone were
observed in thicker sections. Springs are abundant at the Plattin/St. Peter contact. The Plattin
Limestone is present in the southern portion of the quadrangle. It is unconformable with the underlying
St. Peter Sandstone. Where present, the Plattin is commonly 20-40 feet (6-12 meters) thick but is up
to 120 feet (37 meters) thick south of Cabin Creek Monocline in Section 2 T17N R15W. (Description
from source map: Rea Valley Quadrangle).

Opl - Plattin Limestone (Middle Ordovician)

Thin to medium-planar-bedded, fine-grained, dense limestone locally interbedded with calcarenite.
Characteristically, dense, very fine grained, medium-gray limestone that breaks with conchoidal
fracture and weathers to very light gray, thin, tabular blocks. Locally in upper parts there are interbeds
of laminated, tan to light-gray, fine-grained to very fine grained, limey to dolomitic calcarenite as thick
as 10 ft; calcarenite has fetid odor when freshly broken. Thickness ranges from 40 ft in southwestern
part of area to nothing in northwestern parts due to pre-Mississippian erosion beneath unconformity at
base of St. Joe Limestone Member of Boone Formation. (Description from source map: St. Joe

Quadrangle).

Opl - Plattin Limestone (Middle Ordovician)

Thin- to medium-planar-bedded, fine-grained, dense limestone locally interbedded with calcarenite.
Characteristically, dense, very fine grained, medium-gray limestone that breaks with conchoidal
fracture and weathers to very light gray, thin, tabular blocks. Locally in upper part contains interbeds
of laminated, tan to light-gray, fine-grained to very fine grained, limey to dolomitic calcarenite as thick
as 10 ft; calcarenite has fetid odor when freshly broken. Thickness 0-100 ft. (Description from source
map: West-Central Buffalo National River Region).

Oplj - Plattin Limestone and Joachim Dolomite (Middle Ordovician)

Opj - Plattin Limestone (Middle Ordovician)

A thin bedded micritic to finely crystalline limestone. Light - to medium- gray on fresh surfaces, but
weathers white - to light- gray. The limestone is locally argillaceous and dolomitic. Contains stylolites
and locally chert. Conformable when overlying the Joachim Dolomite, but unconformable when
overlying the St. Peter Sandstone. Springs are abundant at the Plattin/St. Peter contact. Ranges from
0-80 feet (0- 42 meters) thick. Joachim Dolomite (Middle Ordovician) - A finely crystalline dolostone
that is medium-bedded. Contains sand in the lower portion close to the contact with the St. Peter
Sandstone. Medium- to dark-gray on fresh surfaces,but weathers light-gray to white. Petroliferous and
locally contains calcite veins. This unit is present sporadically throughout the quadrangle.
Conformable with the underlying St. Peter Sandstone. Ranges from 0-15 feet (0- 4 meters) thick.
(Description from source map: Big Flat Quadrangle).

Osp - St. Peter Sandstone (Middle Ordovician)

Osp - St. Peter Sandstone (Middle Ordovician)
A fine-grained medium-to massive-bedded, cross-bedded sandstone. Quartz grains are sub-angular
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to subrounded. White to light-gray on fresh surfaces, but weathers light- brown. Locally, sandstone
will be reddish or greenish color due to iron or clay content. Commonly case hardened but friable
when broken. Contains the vertical trace fossil Skolithos which weathers in relief to resemble icicles.
This sandstone is a bluff former throughout the quadrangle. Balds or glades occur locally. Cylindrical
columns of sandstone referred to as “sandstone pipes” are present at various localities throughout the
guadrangle. Sinkholes in the St. Peter are common. Unconformable with the underlying Everton
Formation with up to 20 feet (6 meters) of relief on the undulating contact. Approximately 80-100 feet
(24-30 meters) thick. (Description from source map: Big Flat Quadrangle).

Osp - St. Peter Sandstone (Middle Ordovician)

A fine-grained medium- to massive- cross-bedded sandstone. Quartz grains are sub-angular to sub-
rounded. White to light-gray on fresh surfaces, but weathers light brown. Locally, sandstone is reddish
or greenish in color due to iron or clay content. Commonly case hardened but friable when broken.
Contains the vertical trace fossil Skolithos which weathers in relief to resemble icicles. This sandstone
is a bluff former. Balds or glades occur locally. Cylindrical columns of sandstone referred to as
“sandstone pipes” are present at various localities throughout the outcrop area. Sinkholes in the St.
Peter are common. Unconformable with the underlying Everton Formation with up to 20 feet (6
meters) of relief on the undulating contact. Ranges from 0- 100 feet (0-30 meters) thick. (Description
from source map: Buffalo City Quadrangle).

Osp - St. Peter Sandstone (Middle Ordovician)

Consists of fine-grained medium- to massive- cross-bedded calcite-cemented quartz arenite
sandstone with locally inter-bedded blue-green to dark-gray shale. Quartz grains are sub-angular to
sub-rounded. The sandstone is white to yellowish-brown on fresh surfaces, but weathers to gray.
Commonly case hardened but otherwise friable where the calcite cement has been leached out. The
St. Peter contains the vertical trace fossil Skolithos which weathers in relief to resemble icicles.
Locally, the unit can be subdivided into three parts. When present, the upper part of the unit forms a
sandstone ledge up to 20 feet (6 meters) thick. The middle part is a poorly exposed slope-former
comprised of thin-bedded sandstone and light-green shale. Dark-gray silty shale approximately 1 foot
(0.3 meter) thick was noted at two localities. The lower part is most persistent and forms a bluff up to
40 feet (12 meters) thick. Glades, sinkholes and cylindrical columns of sandstone referred to as
“sandstone pipes” were observed at several localities. Unconformable with the underlying Everton
Formation with up to 20 feet (6 meters) of relief on the undulating unconformable contact surface.
Thickness ranges from 20-120 feet (6-37 meters). (Description from source map: Cozahome

Quadrangle).

Osp - St. Peter Sandstone (Middle Ordovician)

A thin- to thick-bedded very fine- to fine-grained sandstone. White to green on fresh surfaces but
weathers light gray-green to brown. Green shale clasts are present and locally weather to give the
sandstone a green color. Contains a calcite cement that when leached leaves sandstone friable. The
guartz grains are rounded. Green siltstones and shales are interbedded with the sandstone. Contains
vertical trace fossils referred to as Skolithos by Adams et. al. 1904, that weather to resembile icicles in
cross-section view. The St. Peter Sandstone is unconformable with the Everton Formation.
Approximately 20-160 ft. (6-48 m) thick. (Description from source map: Eula Quadrangle).

Osp - St. Peter Sandstone (Middle Ordovician)

Fine to medium grained, angular to rounded, well sorted, calcite-cemented sandstone. The unit is
friable where the calcite is leached out of the sandstone matrix. Bedding is thick to very-thick bedded,
is massive to cross-bedded, and forms either concave or convex rounded ledges. Color is typically
light-tan to white or greenish-white on fresh surfaces but weathers gray to dark tan. The St. Peter
commonly acts as a confining unit to groundwater flow and therefore produces many springs and
seeps along its upper contact with the Plattin Limestone. Often these springs are marked by travertine
deposits. The unit commonly forms bluffs along creeks and steep hillsides. Outcrops and loose
boulders commonly contain Skolithos (Adams et. al. 1904), a trace fossil that forms vertical tubes of
more resistant sandstone that when weathered resemble tightly packed icicles in section view. The St.
Peter rests unconformably on the Everton, and the contact is typically undulatory showing evidence
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that the unit likely eroded and cut down into the underlying Everton. Thickness ranges from 20 feet to
60 feet (6 - 18 meters) but is typically 30 to 40 feet (9 - 12 meters). (Description from source map:
Harriet Quadrangle).

Osp - St. Peter Sandstone (Middle Ordovician)

Fine-grained to very fine grained, tan sandstone and interbedded blue-green siltstone and shale.
Sandstone is calcite-cemented quartz arenite with rounded grains; commonly strongly bioturbated. In
central part of map area, unit consists mainly of interbedded blue-green shale, siltstone, and
sandstone that are locally exposed along roadside. Thickness varies from 0 to 40 ft. (Description from
source map: Hasty Quadrangle).

Osp - St. Peter Sandstone (Middle Ordovician)

Fine- to medium grained, angular to rounded, well-sorted, calcite-cemented sandstone that generally
displays a sugary texture. Interstitial calcite commonly exhibits a poikilotopic texture in freshly broken
samples. Where the calcite has leached out, the sandstone is friable when broken. Locally dolomitic
towards the top especially on Brush Creek near Buffalo River. White or light green to light tan on fresh
surfaces, but weathers dark tan or gray. Thick- to very thick-bedded and locally cross-bedded, this
massive sandstone typically crops out as a distinctive, smooth, concavely or convexly rounded bluff.
Outcrops and especially loose boulders commonly contain Scolithos (Adams et al., 1904) trace fossils
that weather to form tubes of more resistant sandstone perpendicular to bedding resembling tightly-
packed icicles. Tight sandstone that acts as a confining unit for groundwater. Therefore, many springs
and seeps along its upper contact. Travertine is locally precipitated by these springs. Unconformable
with the Everton Formation, and typically displays a distinctive undulating contact Averages
approximately 15-30 feet (5-9 meters) thick, but locally as much as approximately 60 feet (18 meters)
thick. (Description from source map: Marshall Quadrangle).

Osp - St. Peter Sandstone (Middle Ordovician)

Tan, white, and lesser blue calcite-cemented quartz arenite with minor interbedded dolomite and blue-
green shale and siltstone. Sandstone is medium to massive bedded, often crossbedded, with well-
rounded, fine-grained quartz grains; friable where calcite cement has been leached out. Upper part of
unit rarely preserved but as thick as 15 ft when present and forms a ledge above middle slope-forming
part. Middle part of unit is poorly exposed slope former and consists of interbedded sandstone,
dolomitic layers, and blue-green shale and siltstone. Basal part is best preserved and forms a 5 to 30
ft ledge with an undulatory unconformable contact with the Everton Formation. Sandstone beds often
bioturbated and characteristically contain cylindrical Skolithos burrows perpendicular to bedding.
Thickness 0-120 ft. (Description from source map: Maumee Quadrangle).

Osp - St. Peter Sandstone (Middle Ordovician)

A thin- to thick bedded very fine- to fine-grained sandstone. White to green on fresh surfaces but
weathers light gray-green to brown. Locally, green shale clasts are present and weather to give the
sandstone a green color. Contains a calcite cement, but where leached sandstone is friable. The
guartz grains are rounded. Green siltstones and shales are interbedded with the sandstone. Contains
vertical trace fossils referred to as Skolithos by Adams et. al. 1904, that weather to resemble icicles in
cross-section view. Unconformable with the Everton Formation. Approximately 0-40 ft. (0-12 m) thick.
(Description from source map: Mt. Judea Quadrangle).

Osp - St. Peter Sandstone (Middle Ordovician)

Consists of fine-grained medium- to massive- cross-bedded calcite-cemented quartz arenite
sandstone with locally inter-bedded blue-green to dark-gray shale. Quartz grains are sub-angular to
sub-rounded. The sandstone is white on fresh surfaces, but weathers to yellowish-brown. Commonly
case hardened on the surface but friable when the calcite cement has been leached out. The St.
Peter contains the vertical trace fossil Skolithos which weathers in relief to resemble icicles. Locally,
the unit can be subdivided into three parts. When present, the upper part of the unit forms a ledge up
to 20 feet (6 meters) thick. The middle part is a poorly exposed slope former comprised of thin-bedded
sandstones and shale. The lower part is best preserved and forms a bluff up to 40 feet (12 meters)
thick. Glades, sinkholes and cylindrical columns of sandstone referred to as “sandstone pipes” were
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observed at several localities. Unconformable with the underlying Everton Formation with up to 20
feet (6 meters) of relief on the undulating contact. Thickness ranges from 0-100 feet (0-30 meters).
(Description from source map: Rea Valley Quadrangle).

Osp - St. Peter Sandstone (Middle Ordovician)

Very fine grained, grayish-yellow sandstone interbedded with blue-green siltstone, shale, and sparse
dolostone. Sandstone is calcite-cemented arenite containing well-rounded quartz grains. Upper part
of unit, as thick as 25 ft, is sandstone interbedded with blue-green fissile shale, thin-bedded siltstone,
and sparse 0.5- to 3-ft-thick beds of brown-gray, fine crystalline dolostone; shale, siltstone, and
dolostone interval poorly exposed, but is locally marked by zone of slumped sandstone blocks on hill
slopes. Main part of unit contains a sequence of Ito 2-ft-thick sandstone beds overlying a massive
basal sandstone ledge as thick as 20 ft. Bioturbation is common in most sandstone beds and includes
cylindrical burrows (Skolithos) perpendicular to bedding that weather to distinctive straw-like forms.
Basal sandstone is crossbedded, contains inclined fractures, and discordantly overlies laminated
sandy dolomite in upper part of Everton Formation at local recesses. Unit thins to nothing to northwest
due to pre-Mississippian erosion beneath unconformity at base of St. Joe Limestone Member of
Boone Formation. Thickness ranges from 0 to 70 ft. (Description from source map: St. Joe

Quadrangle).

Osp - St. Peter Sandstone (Middle Ordovician)

A thin- to thick bedded very fine- to fine-grained sandstone. White to green on fresh surfaces but
weathers a light gray-green to brown. Green shale clasts are present which weather to give the
sandstone a green color. Contains a calcite cement but when leached leaves sandstone friable. The
guartz grains are rounded. Green siltstones and shales are interbedded with the sandstone. Contains
vertical trace fossils referred to as Skolithos by Adams et. al. 1904, that weather to resemble icicles in
cross-section view. Unconformable with the Everton Formation. Approximately 80 ft. (120 m) thick.
(Description from source map: Snowball Quadrangle).

Osp - St. Peter sandstone (Middle Ordovician)

Very fine grained, grayish-yellow sandstone interbedded with blue-green siltstone and shale.
Sandstone is calcite-cemented arenite containing well-rounded quartz grains. Upper part of unit, as
thick as 25 ft, is blue-green shale and siltstone interbedded with sandstone; shale and siltstone are
poorly exposed, but interval is locally marked by zone of slumped sandstone blocks on hill slopes.
Main part of unit contains a sequence of 1- to 2-ft-thick sandstone beds overlying a massive basal
sandstone ledge as thick as 15 ft. Bioturbation is common in most sandstone beds and includes
cylindrical burrows (skolithos) perpendicular to bedding that weather to distinctive straw-like forms.
Basal sandstone is crossbedded, contains inclined fractures, and discordantly overlies laminated
sandy dolomite in upper part of Everton Formation at local recesses; basal unit thins westward and
eventually disappears. Unit thins to nothing to north and west due to pre-Mississippian erosion
beneath unconformity at base of St. Joe Limestone Member of Boone Formation. Thickness ranges
from 0 to 100 ft. (Description from source map: Western Grove Quadrangle).

Osp - St. Peter Sandstone (Middle Ordovician)

Very fine-grained, grayish-yellow sandstone interbedded with blue-green siltstone, shale, and sparse
dolostone. Sandstone is calcite-cemented arenite containing well-rounded quartz grains. Upper part
of unit, as thick as 25 ft, is sandstone interbedded with blue-green fissile shale, thin-bedded siltstone,
and sparse 0.5- to 3-ft-thick beds of brown-gray, fine crystalline dolostone; shale, siltstone, and
dolostone interval is commonly marked by zone of slumped sandstone blocks on hillslopes. Main part
of unit contains a sequence of 1- to 2-ft-thick sandstone beds overlying a massive basal sandstone
ledge as thick as 20 ft. Bioturbation is common in most sandstone beds and includes cylindrical
burrows (Skolithos) perpendicular to bedding that weather to distinctive straw-like forms. Basal
sandstone is crossbedded, contains inclined fractures, and discordantly overlies Everton Formation.
Thickness 0-70 ft. (Description from source map: West-Central Buffalo National River Region).
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Oe - Everton Formation, undivided (Middle Ordovician)

Oe - Everton Formation (Middle Ordovician)

Consists primarily of interbedded dolostone, sandy dolostone, and sandstone. Dolostones are thin- to
medium-bedded and fine- to coarsely-crystalline. They are medium- gray on fresh surfaces, but
weather light-gray. Sandstones are very thin- to medium -bedded and are locally silica-cemented.
Quartz grains are fine to coarse and sub-rounded to well-rounded. A very thin- to thin-bedded
limestone approximately 30 feet thick (9 meters) is present beneath the unconformity with the
overlying St. Peter Sandstone. It is finely crystalline to micritic and commonly contains stromatolites.
This limestone is referred to as the Jasper Limestone by Purdue and Miser (1916). Another section of
limestone is present in the lower part of the formation. This limestone is approximately 40-80 feet thick
(12-24 meters) and is very similar to the Jasper Limestone. Both limestones are light- to medium-gray
on fresh surfaces but weather white to light-gray and are finely crystalline to micritic. Microkarst is
common on the surface of the limestones. Oncolites, nautiloids and various fossil fragments are
present in the limestones. Chert containing gastropods and oolites is also present locally. Contains
thin bedded black chert in the lower portion of the formation. Springs are abundant. Travertine is
locally abundant forming cascades and rimstone pools in streams. All of the zinc prospects are
located in this unit. Conformable with the underlying Powell Dolomite. Approximately 60-500 feet (18-
152 meters) thick. (Description from source map: Big Flat Quadrangle).

Oe - Everton Formation (Middle Ordovician)

Interbedded limestone, dolostone, and sandstone sequence. Upper part of Everton Formation
contains 3- to 20-ft-thick, light- to dark-gray limestone and dolostone beds that are interbedded with
sandstone. Directly below contact with Fernvale Limestone (Of) exposed along Highway 43 (NE
corner of sec. 3, T. 15 N., R. 23 W.), medium-gray, fine-crystalline dolostone contains light-gray chert
lenses that are uncommon elsewhere in formation. Carbonate beds of unit are typically finely
crystalline and sparsely fossiliferous, and commonly display crinkly laminations. Sandstone is quartz
arenite with well-sorted, well-rounded, and fine to medium quartz grains. Sandstone is present in
medium to thick planar beds and is light tan to white and cemented by dolomite and (or) calcite. As
much as 40 ft of upper Everton Formation is exposed along Whitely Creek in northeast part of
guadrangle, but unit is about 300 ft thick to the northeast in Ponca quadrangle (Hudson and Murray,
2003). (Description from source map: Boxley Quadrangle).

Oe - Everton Formation (Middle Ordovician)

Consists primarily of interbedded dolostone, sandy dolostone, and sandstone. Dolostones are thin- to
medium bedded and fine-to coarsely-crystalline. They are medium- gray on fresh surfaces, but
weather light-gray. Sandstones are very thin- to medium -bedded and are locally silica-cemented.
Quartz grains are fine to coarse and sub-rounded to well-rounded. A very thin- to thin bedded
limestone approximately 30 feet thick (9 meters) is present beneath the unconformity with the
overlying St. Peter Sandstone. It is finely crystalline to micritic and commonly contains stromatolites.
This limestone is referred to as the Jasper Limestone by Purdue and Miser (1916). Another section of
limestone is present in the lower part of the formation. This limestone is approximately 40-80 feet thick
(12-24 meters) and is very similar to the Jasper Limestone. Both limestones are light- to medium-gray
on fresh surfaces but weather white to light-gray and are finely crystalline to micritic. Microkarst is
common on the surface of the limestones. Oncolites, nautiloids and various fossil fragments are
present in the limestones. A trilobite was discovered at one locality. Chert containing gastropods and
oolites is also present locally. Contains thin bedded black chert in the lower portion of the formation.
Springs are abundant. Travertine is locally abundant forming cascades and rimstone pools in streams.
All of the zinc prospects are located in this unit. Conformable with the underlying Powell Dolomite.
Approximately 60-640 feet (18-195 meters) thick. (Description from source map: Buffalo City

Quadrangle).

Oe - Everton Formation (Middle Ordovician)

Consists primarily of interbedded dolostone, sandy dolostone, and sandstone with lesser amounts of
bedded chert. Dolostones are thin- to medium-bedded and fine- to coarsely-crystalline. They are
medium-gray on fresh surfaces, but weathers light-gray. Sandstones are very thin- to medium-bedded
and locally silica-cemented. Quartz grains are fine to coarse and sub-rounded to well-rounded. At
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most localities, a very thin- to medium-bedded limestone approximately 30 feet (9 meters) thick is
present beneath the unconformity with the overlying St. Peter Sandstone. It is light- to medium-gray
on fresh surfaces but weathers white to light-gray and is finely crystalline to micritic. This limestone
commonly contains stromatolites. It is referred to as the Jasper Limestone by Purdue and Miser
(1916). Another interval of limestone and thin bedded chert is present in the lower part of the
formation. Springs are common. The majority of documented zinc prospects are located in this unit.
Approximately 60-460 feet (18-140 meters) of Everton is exposed in the quadrangle. (Description from
source map: Cozahome Quadrangle).

Oe - Everton Formation (Middle Ordovician)

Very fine to fine grained crystalline, sandy and limy dolostones that are thin- to massive-bedded. Thin
to medium beds of fine- to medium-grained quartz sandstone are common and similar to the overlying
St. Peter Sandstone. Medium to dark gray on fresh surfaces but usually weathers light gray.
Approximately 10-360 ft. (3-109 m) exposed at the surface. (Description from source map: Eula

Quadrangle).

Oe - Everton Formation (Middle Ordovician)

Very fine to finely crystalline sandy and limy dolostones that are thin to massive bedded. Color is
medium to dark-gray on fresh surfaces but weathers to a lighter gray. Dolostones are often mottled
and contain stromatolites, mudcracks, and calcite and dolomite filled veins and vugs. Thin-bedded
intervals near the top of the unit are often deformed along the contact with the St. Peter. Freshly
broken surfaces have a strong petroliferous odor. Exposures in this quadrangle range from 6 inches
up to 160 feet (0.2 to 49 meters). (Description from source map: Harriet Quadrangle).

Oe - Everton Formation (Middle Ordovician)

Interbedded sandstone, dolostone, and limestone sequence. Sandstone is quartz arenite with well-
sorted, well rounded, and fine to medium quartz grains. Sandstone is present in medium to thick
planar beds and is light tan to white and cemented by dolomite and (or) calcite. Poorly cemented
sandstone breaks with sugary texture. Upper part of the Everton Formation contains 3- to 20-ft-thick,
light- to dark-gray limestone and dolostone beds that are commonly interbedded with sandstone.
Middle part is a sandstone interval, the Newton Sandstone Member of the Everton of McKnight
(1935). Lower part contains 3- to 6-ft-thick limestone and dolostone beds interbedded with sandstone.
Carbonate beds in both upper and lower parts of unit are typically finely crystalline and sparsely
fossiliferous, and commonly display crinkly laminations. Exposed thickness along Little Buffalo River
as much as 200 ft, but base not exposed. (Description from source map: Hasty Quadrangle).

Oe - Everton Formation (Middle Ordovician)

Interbedded sandstone, dolomite, and limestone sequence. The unit is mostly quartz arenite
containing well sorted, well-rounded, and fine- to medium-grained quartz grains. Sandstone is light tan
to white and variably cemented by dolomite or calcite that locally form large crystals that envelop sand
grains in a poikilitic texture. Sandstone is typically poorly cemented with sugary texture. The
sandstone generally has medium to thick planar beds. The top part of Everton Formation contains 3-
20-ft- (1-6-m-) thick light- to dark-gray dolomite and limestone beds that are commonly interbedded
with sandstone. Fine, light gray, limestone with conchoidal fracture present near Jasper is the Jasper
Limestone of Purdue and Miser (1916); Glick and Frezon (1953) showed that this limestone is part of
the Everton. The middle part of the Everton is a thick sandstone interval that commonly forms
prominent bluffs and correlates with the Newton Sandstone Member of the Everton of McKnight
(1935). The lower part of unit contains 3-6-ft- (1-2-m-) thick limestone and dolomite beds interbedded
with sandstone. Carbonate beds in both upper and lower parts of unit are typically finely crystalline,
sparsely fossiliferous, and commonly display crinkly laminations. The lower limestone-rich part of the
Everton is a common host of paleokarst features that consist of vertical columns or walls of highly
fractured or brecciated Everton Formation sandstone that collapsed from overlying horizons. Unit is
about 230 ft (70 m) thick in its only complete exposure along Harp Creek. (Description from source
map: Jasper Quadrangle).

Oe - Everton Formation (Middle Ordovician)
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Very fine- to fine grained, thin- to very thick-bedded, sandy to limy dolostone. Medium to dark gray on
fresh surfaces, but usually weathers light-gray. Thin to medium beds of fine- to medium-grained
guartz sandstone, similar to the overlying St. Peter Sandstone, are present in the upper section. The
dolostone is typically mottled or banded, and locally contains stromatolites, mudcracks or rarely,
grains of glauconite. Freshly broken pieces yield a strong petroliferous odor. Crops out only along the
northern edge of the map, therefore a maximum of approximately 100 feet (30 meters) is exposed.
(Description from source map: Marshall Quadrangle).

Oe - Everton Formation (Middle Ordovician)

Very fine to fine-grained, crystalline to sandy, and limy dolostones that are thin to massive-bedded.
Thin to medium-beds of fine to medium-grained quartz sandstone are common and similar to the
overlying St. Peter Sandstone. Medium to dark gray on fresh surface but typically weathers light gray.
Approximately 40-140 ft. (12-42 m) is exposed. (Description from source map: Mt. Judea Quadrangle

Oe - Everton Formation (Middle Ordovician)

Interbedded limestone, dolostone, and sandstone. Jasper Member (Glick and Frezon, 1953) forms
uppermost part of formation and is light-gray finely crystalline to micritic limestone and sandy
limestone. Below Jasper Member, upper part of the Everton Formation contains 3- to 20-ft-thick, light-
to dark-gray dolostone beds that are interbedded with sandstone. Carbonate beds of unit are typically
finely crystalline and sparsely fossiliferous, and commonly display crinkly laminations. Sandstone is
quartz arenite with well-sorted, well-rounded, and fine to medium quartz grains. Sandstone is present
in medium to thick planar beds and is light tan to white and cemented by dolomite and (or) calcite. As
much as 60 ft of upper Everton Formation is exposed in Dry Creek in northwest part of quadrangle,
but unit is about 300 ft thick to the northeast in the Ponca 7.5-minute quadrangle (Hudson and
Murray, 2003). (Description from source map: Murray Quadrangle).

Oe - Everton Formation (Middle Ordovician)

Very fine to fine grained crystalline to sandy and limy dolostones that are thin to massive-bedded.
Thin to medium beds of fine to medium grained quartz sandstone are common and similar to the
overlying St. Peter Sandstone. Medium to dark-gray on fresh surface but usually weathers light-gray.
Only exposed in the bottom of Hudson Quarry in Section 34, T16N, R21W, along H w3y27, the Little
Buffalo River in Section 34, T16N, R21W, and in Spider Creek. Approximately 5 - 10 ft. exposed.
(Description from source map: Parthenon Quadrangle).

Oe - Everton Formation (Middle Ordovician)

Consists primarily of interbedded dolostone, sandy dolostone, and sandstone with lesser amounts of
bedded chert. Dolostones are thin- to medium-bedded and fine to coarsely- crystalline. They are
medium-gray on fresh surfaces, but weather light-gray. Sandstones are very thin to medium bedded
and are locally silica-cemented. Quartz grains are fine to coarse and sub-rounded to well-rounded. At
most localities, a very thin- to medium-bedded limestone approximately 40 feet (12 meters) thick is
present beneath the unconformity with the overlying St. Peter Sandstone. It is light- to medium-gray
on fresh surfaces but weathers white to light-gray and is finely crystalline to micritic. This limestone
commonly contains stromatolites. This limestone is referred to as the Jasper Limestone by Purdue
and Miser (1916). Another interval of limestone approximately 30 feet (9 meters) thick and thin
bedded cherts are present in the lower part of the formation. Springs are common. The majority of the
zinc prospects are located in this unit. The Everton is unconformable with the underlying Powell
Dolomite. Thickness ranges from approximately 200-420 feet (60-128 meters). (Description from
source map: Rea Valley Quadrangle).

Oeu - Everton Formation, upper part (Middle Ordovician)

Oeu - Everton Formation: Upper part (Middle Ordovician)
Interbedded dolostone, dolomitic sandstone, and limestone, divided into upper and lower parts. Base
not exposed in quadrangle. Total thickness 320 ft. Upper part: Jasper Member (Glick and Frezon,
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1953) forms up to 80 ft of upper part of Everton Formation and is light-gray, finely crystalline to
micritic, medium-bedded limestone and sandy limestone. Below Jasper Member, upper part of
Everton Formation consists of dark- to light-gray, micritic to finely crystalline dolostone, limey
dolostone, and carbonate cemented sandstone. Dolostone and limey dolostones are planar-laminated
to medium-bedded and commonly contain rounded to well-rounded quartz grains. Sandstone is well-
sorted, rounded to well-rounded, fine- to medium-grained quartz arenite that is dolomite or limey-
dolomite cemented. Unit contains dolomitic stromatolite mounds. Farther west base of upper part of
Everton Formation is marked by base of Newton Sandstone Member (McKnight, 1935) but is absent
in this quadrangle; therefore, basal contact is placed above the first consistent limestone beds.
Thickest exposed section is in northwestern part of quadrangle, 140-160 ft, where Jasper is mostly
removed. Cumulative thickness 220-240 ft. (Description from source map: Maumee Quadrangle).

Oeu - Upper part of Everton Formation (Middle Ordovician)

Interbedded limestone, dolostone, and sandstone. Up to 10 ft of light-gray micrite and limestone-
cemented sandstones of the Jasper Member (not mapped separately) directly below contact with
Fernvale Limestone in Whitely Creek. Below Jasper Member, unit includes 3- to 20-ft-thick, light- to
dark-gray limestone and dolostone beds interbedded with sandstone. Carbonate beds are typically
finely crystalline, sparsely fossiliferous, and commonly display crinkly laminations. Sandstone is
medium to thick, planar-bedded, light tan to white quartz arenite that is well-sorted, well-rounded, fine
to medium grained, and cemented by dolomite and (or) calcite. As much as 40 ft exposed along
Whiteley Creek and 60 ft on the southeast side of the Buffalo River in southeast part of quadrangle.
Unit is about 300 ft thick to the east of map area on the Ponca quadrangle where base of unit is
exposed (Hudson and Murray, 2003). (Description from source map Osage SW Quadrangle).

Oeu - Everton Formation: Upper part (Middle Ordovician)

Interbedded sandstone, dolomite, and limestone sequence divided into upper part, Newton Sandstone
Member, and lower part. Unit is 310-350 ft (95—-107 m) thick). Upper part: The upper part of Everton
Formation contains 3—-20-ft- (1-6-m-) thick light- to dark-gray dolomite and limestone beds
interbedded with sandstone. Fine crystalline, light gray, limestone as thick as 10 ft (3 m) is present
near top of unit in southwestern part of map. Sandstone is light tan to white quartz arenite containing
well-sorted, well-rounded, and fine- to medium-grained quartz grains. Sandstone is variably cemented
by dolomite or calcite and is transitional from carbonate sandstone to sandy carbonate; carbonate
crystals locally envelop sand grains. Sandstone generally has medium to thick planar beds. Dolomite
is light to dark gray, fine to medium crystalline, and thin to medium bedded with common sandstone
stringers and beds. Dolomite is typically laminated and forms intervals 1-10 ft (0.3—-3 m) thick.
Includes Jasper Member and the informal “Member C” of Everton Formation of Suhm (1974). Unit is
80-100 ft (24—30 m) thick. (Description from source map: Ponca Quadrangle).

Oeu - Everton Formation: Upper part (Middle Ordovician)

Interbedded dolostone, limestone, and sandstone sequence, divided into upper and lower parts. Unit
is 300-400 ft thick. Upper part: Interbedded dolostone, sandstone, and limestone. Limestone is finely
crystalline, light gray, thick bedded, and locally fossiliferous, and is present in intervals as thick as 20
ft. Dolostone is light to dark gray, finely to medium crystalline, laminated, and medium to thick bedded
commonly containing sandstone stringers. Sandstone is arenite composed of well-sorted, well-
rounded, fine to medium quartz grains. Sandstone is light tan to white in planar, medium to thick beds
and is variably cemented by dolomite or calcite; sandstone locally grades into sandy dolostone or
limestone. Limestone interbedded with limy sandstone and lesser dolostone at top of unit comprises
Jasper Member of Glick and Frezon (1953). Jasper Member is up to 40 ft thick but has been removed
in northwestern part of quadrangle due to pre-Mississippian erosion. Dolostone and dolomitic
sandstone underlying Jasper Member make up most of upper part of Everton. Base of upper part of
Everton is marked by base of Newton Sandstone Member (McKnight, 1935), a planar, medium-
bedded quartz arenite composed of well-sorted, well-rounded, fine to medium quartz grains. Newton
Sandstone Member is 5-10 ft thick. Upper part of Everton Formation is 180-200 ft thick. (Description
from source map: St. Joe Quadrangle).

Oeu - Everton Formation: Upper part (Middle Ordovician)
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Interbedded dolostone, limestone, and sandstone sequence, divided into upper and lower parts. Unit
is 300—400 ft thick. Upper part: Interbedded dolostone, sandstone, and limestone. Limestone is finely
crystalline, light gray, thick bedded, and locally fossiliferous, and is present in intervals as thick as 20
ft. Dolostone is light to dark gray, finely to medium crystalline, laminated, and medium to thick bedded
commonly containing sandstone stringers. Sandstone is arenite composed of well sorted, well-
rounded, fine to medium quartz grains. Sandstone is light tan to white in planar, medium to thick beds
and is variably cemented by dolomite or calcite; sandstone locally grades into sandy dolostone or
limestone. Limestone interbedded with limy sandstone and lesser dolostone at top of unit comprises
Jasper Member of Glick and Frezon (1953). Jasper Member is 50-70 ft thick in southern part of
guadrangle (Glick and Frezon, 1953) but is absent in northern part of quadrangle due to pre-
Mississippian erosion beneath unconformity at base of St. Joe Limestone Member of Boone
Formation. Dolostone and dolomitic sandstone underlying Jasper Member make up most of upper
part of Everton. Base of upper part of Everton is marked by Newton Sandstone Member (McKnight,
1935), a planar, medium- bedded quartz arenite composed of well-sorted, well-rounded, fine to
medium quartz grains. Newton Sandstone Member is 10-15 ft thick. Upper part of Everton Formation
is 110-200 ft thick. (Description from source map: Western Grove Quadrangle).

Oeu - Everton Formation: Upper part (Middle Ordovician)

Interbedded dolostone, limestone, and sandstone sequence, divided into upper and lower parts. Unit
is 250-400 ft thick. Upper part: Interbedded dolostone, sandstone, and limestone. Limestone is finely
crystalline, light gray, thick bedded, locally fossiliferous, and is present in intervals as thick as 20 ft.
Dolostone is light to dark gray, finely to medium crystalline, laminated and medium- to thick-bedded
and commonly contains sandstone stringers. Sandstone is arenite composed of well-sorted, well-
rounded, fine to medium quartz grains. Sandstone is light tan to white in planar, medium to thick beds
and is variably cemented by dolomite or calcite; sandstone locally grades into sandy dolostone or
limestone. Limestone interbedded with limy sandstone and lesser dolostone at top of unit composes
Jasper Member of Glick and Frezon (1953). Dolostone and dolomitic sandstone underlying Jasper
Member make up most of upper part of Everton. Base of upper part of Everton is marked by base of
Newton Sandstone Member (McKnight, 1935), a planar, medium-bedded quartz arenite composed of
well-sorted, well- rounded, fine to medium quartz grains. Newton Sandstone Member is 10-100 ft
thick. Upper part of Everton Formation is 110-200 ft thick. (Description from source map: West-
Central Buffalo National River Region).

Oel - Everton Formation, lower part (Middle Ordovician)

Oeu - Everton Formation: Lower part (Middle Ordovician)

Interbedded dolostone, dolomitic sandstone, and limestone, divided into upper and lower parts. Base
not exposed in quadrangle. Total thickness 320 ft. Lower part: Interbedded finely crystalline to
micritic dark- to light-gray limestone, limey sandstone, and sandy limestone. Medium to thick bedded
with planar to wavy laminations. Near upper contact stromatolite mounds are present. Upper beds
also contain collapse breccia with clasts of overlying dolomitic rocks of upper part of Everton. Only
about 60 ft exposed in quadrangle. (Description from source map: Maumee Quadrangle).

Oel - Everton Formation: Lower Part (Middle Ordovician)

Interbedded sandstone, dolomite, and limestone sequence divided into upper part, Newton Sandstone
Member, and lower part. Unit is 310-350 ft (95-107 m) thick). Lower part: Interbedded sandstone,
limestone, and dolomite. Upper part of unit is mostly limestone interbedded with sandstone.
Limestone is light gray, finely crystalline, thin to medium bedded, commonly laminated, and locally
stromatolitic. Limestone is 1-10 ft (0.3—3 m) thick. Limestone-rich part of the lower Everton is a
common host of paleokarst features that consist of vertical columns of highly fractured or brecciated
sandstone collapsed from overlying horizons. Sandstone is quartz arenite containing well-sorted, well
rounded, and fine- to medium-grained quartz grains. Sandstone is light tan to white and variably
cemented by dolomite or calcite. Poorly cemented sandstone breaks with sugary texture. The
sandstone has medium to thick planar beds. The lower part of unit is light- to dark-brownish-gray
dolomite grading to sandy dolomite interbedded with sandstone. Dolomite is fine to medium
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crystalline, thin to thick bedded, commonly laminated, and may be stromatolitic. Dolomite beds
present as intervals 1-10 ft (0.3—3 m) thick. Contact with underlying Powell Dolomite is placed at
lowest bed of sandstone or sandy dolomite. Lower part of Everton equivalent to informal “Member B,”
Kings River Sandstone Member, and the Sneeds Dolomite Member of the Everton Formation of Suhm
(1974). Unit is 100-140 ft (30—43 m) thick. (Description from source map: Ponca Quadrangle).

Oel - Everton Formation: Lower part (Middle Ordovician)

Interbedded dolostone, limestone, and sandstone sequence, divided into upper and lower parts. Unit
is 300-400 ft thick. Lower part: Interbedded dolostone, sandstone, and limestone. Limestone is
restricted to upper part of unit and is interbedded with dolostone and sandstone. Limestone is light
gray, finely crystalline, thin to medium bedded, commonly laminated, and contains sparse stromatolite
hemispheres as large as 1 ft in diameter. Dolostone, present throughout unit, is light gray to grayish
brown, finely to medium crystalline, thin to thick bedded, and commonly laminated and it commonly
contains stromatolites. Sandstone is light-tan to white quartz arenite, composed of well-sorted, well-
rounded, fine to medium grains, variably cemented by dolomite or calcite. Sandstone intervals,
composed of planar, thin to medium beds as thick as 6 ft, are present throughout unit. Sandstone also
forms lenses and stringers within limestone and dolostone intervals. Light to dark-brownish-gray
dolostone and sandy dolostone interspersed with sandstone are predominant in lower part of unit.
Collapse breccia with clasts of planar laminated dolomite and dolomitic sandstone is present. Unit is
250 ft thick where fully exposed near Mt. Hersey to the west-southwest on the Western Grove
guadrangle (Glick and Frezon, 1953) but only upper 60 ft is exposed within St. Joe quadrangle.
(Description from source map: St. Joe Quadrangle).

Oeu - Everton Formation: Lower part (Middle Ordovician)

Interbedded dolostone, limestone, and sandstone sequence, divided into upper and lower parts. Unit
is 300—400 ft thick. Lower part: Interbedded dolostone, sandstone, and limestone. Limestone is
restricted to upper part of unit and is interbedded with dolostone and sandstone. Limestone is light
gray, finely crystalline, thin to medium bedded, and commonly laminated, and contains scattered
stromatolite hemispheres as large as 1 ft in diameter. Dolostone, present throughout unit, is light gray
to grayish brown, finely to medium crystalline, thin to thick bedded, and commonly laminated, and it
commonly contains stromatolites. Sandstone is light-tan to white quartz arenite, composed of well-
sorted, well-rounded, fine to medium quartz grains, variably cemented by dolomite or calcite.
Sandstone intervals, composed of planar, thin to medium beds as thick as 6 ft, are present throughout
unit. Sandstone also forms lenses and stringers within limestone and dolostone intervals. Light to
dark-brownish-gray dolostone and sandy dolostone interspersed with sandstone are predominant in
lower part of unit. Basal contact with Powell Dolomite is unconformable and locally marked by a 0.5-ft-
thick conglomerate containing clasts of Powell in finely crystalline dolomite matrix. Unit is 250 ft thick
where fully exposed near Mt. Hersey near Buffalo River in south-central part of area. (Description
from source map: Western Grove Quadrangle).

Oel - Everton Formation: Lower part (Middle Ordovician)

Interbedded dolostone, limestone, and sandstone sequence, divided into upper and lower parts. Unit
is 250400 ft thick. Lower part: Interbedded dolostone, sandstone, and limestone. Limestone is
restricted to upper part of unit and is interbedded with dolostone and sandstone. Limestone is light
gray, finely crystalline, thin to medium bedded, commonly laminated, and contains sparse stromatolite
hemispheres as large as 1 ft in diameter. Dolostone, present throughout unit, is light gray to grayish
brown, finely to medium crystalline, thin to thick bedded, and commonly laminated, and it commonly
contains stromatolites. Sandstone is light-tan to white quartz arenite, composed of well-sorted, well-
rounded, fine to medium grains, variably cemented by dolomite or calcite. Sandstone intervals,
composed of planar, thin to medium beds as thick as 6 ft, are present throughout unit. Sandstone also
forms lenses and stringers within limestone and dolostone intervals. Light- to dark-brownish-gray
dolostone and sandy dolostone interspersed with sandstone are predominant in lower part of unit.
Collapse breccia with clasts of planar laminated dolostone and dolomitic sandstone is present. Unit is
140-250 ft thick (Description from source map: West-Central Buffalo National River Region).
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Op - Powell Dolomite (Lower Ordovician)

Opw - Powell Dolomite (Lower Ordovician)

Very fine to fine- grained thin to medium-bedded argillaceous dolostone interbedded with very thin-
bedded dolomitic shale. Dolostones are white to light-gray on fresh and weathered surfaces and often
laminated. The dolostone contains small quartz geodes, mudcracks and stromatolites. Shale is tan to
buff on fresh and weathered surfaces. A trilobite fragment was found at one locality. Locally contains
nodular chert or chert fragments and pink dolomite. Black Ledge Chert - Approximately 40--60 feet
(12-18 meters) above the base of the Powell is a chert referred to as “black ledge” (McKnight, 1935
and Cullison, 1944) because of its dark weathering appearance. The classic “black ledge” is a vuggy,
comby drusy quartz that contains gastropod molds. The classic black ledge is often weathered down
slope or removed for decorative stone. Most often seen is a massive white to gray chert that weathers
orange. This chert forms small glades locally. The basal contact of the Powell is placed at the
appearance of banded chert nodules and/or chert breccia in the upper portion of the Cotter Dolomite.
The upper contact with the Everton Formation is placed at the last appearance of sandy dolostone.
Conformable with the underlying Cotter Dolomite. Ranges from 200 -340 feet (73-103 meters) thick.
(Description from source map: Buffalo City Quadrangle).

Op - Powell Dolomite (Lower Ordovician)
Shown in cross sections only. Argillaceous brownish-gray dolostone. Regionally, thickness varies
from 40 to 200 ft (McFarland, 1988). (Description from source map: Hasty Quadrangle).

Op -Powell Dolomite (Lower Ordovician)

Argillaceous brownish-gray dolomite. Only the upper few feet of the formation are exposed along Harp
Creek drainage (Purdue and Miser, 1916). Its contact with overlying Everton Formation is
disconformable and marked by irregular topography and sand filled cracks that penetrate into the
Powell Dolomite. Regionally the formation thickness varies from 40 to 200 ft (12 to 60 m) (McFarland,
1988). (Description from source map: Jasper Quadrangle).

Op - Powell Dolomite (Lower Ordovician)

Fine-grained, argillaceous to silty, gray dolomite with dark-gray shale interbeds. Dolomite beds are
thin to medium, wavy, commonly laminated and stromatolitic. Contact with overlying Everton
Formation is unconformable and beneath it Powell beds may be truncated with slight local angular
unconformity. Unit is about 200 ft (60 m) thick in the only complete section exposed in Hemmed-In
Hollow. (Description from source map: Ponca Quadrangle).

Opw - Powell Dolomite (Lower Ordovician)

Very fine to fine grained thin to medium bedded argillaceous dolostone interbedded with very thin-
bedded dolomitic shale. Dolostones are white to light-gray on fresh and weathered surfaces and often
laminated. Shale is greenish-grey to blue-green on fresh and tan to buff weathered surfaces. Locally
contains pink dolomite. Overall thickness ranges from approximately 200-420 feet (60-128 meters).
Black Ledge Chert: Approximately 40-60 feet (12 - 18 meters) above the base of the Powell is a
chert referred to as “black ledge” (McKnight, 1935 and Cullison, 1944) because of its dark weathering
appearance. Typical “black ledge” is vuggy, comby, and covered in drusy quartz that contains
gastropod molds. Thick to massive siliceous beds of red, black, brown and white chert containing the
casts of angular clasts are also common in this interval. Thickness ranges from approximately 5-20
feet (1.5-6 meters). (Description from source map: Rea Valley Quadrangle).

Op - Powell Dolomite (Lower Ordovician)

Fine-grained, thin-bedded, argillaceous dolostone. Yellowish gray on fresh surfaces. Weathers to thin,
platy blocks. As much as 65 ft of Powell is exposed along Buffalo River where it eroded upthrown side
of Cane Branch monocline near Mt. Hersey (Glick and Frezon, 1953). Regionally, formation thickness
ranges from 40 to 200 ft (McFarland, 1988). (Description from source map: Western Grove

Quadrangle).

Op - Powell Dolomite (Lower Ordovician)
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Fine-grained, thin-bedded, argillaceous dolostone with dark-gray shale interbeds. Dolostone beds are
medium to thin, wavy, and commonly laminated and stromatolitic. Yellowish gray on fresh surfaces.
Weathers to thin, platy blocks. Unit is about 200 ft thick in the only complete section exposed in
Hemmed-In Hollow in the western part of the area. (Description from source map: West-Central
Buffalo National River Region).

Opblc - Powell Dolomite, black ledge chert (Lower Ordovician)

Black Ledge Chert (Lower Ordovician)

Approximately 40-60 feet (12 - 18 meters) above the base of the Powell is a chert referred to as “black
ledge” (McKnight, 1935 and Cullison, 1944) because of its dark weathering appearance. Typical
“black ledge” is vuggy, comby, and covered in drusy quartz that contains gastropod molds. Thick to
massive siliceous beds of red, black, brown and white chert containing the casts of angular clasts are
also common in this interval. Thickness ranges from approximately 5-20 feet (1.5-6 meters).
(Description from source map: Rea Valley Quadrangle).

Ou - Lower Ordovician rocks, undivided (Lower Ordovician)

Ou - Lower Ordovician rocks, undivided
Sedimentary rocks shown on cross section only. (Description from source maps: Boxley Quadrangle,
Murray Quadrangle, Osage SW Quadrangle and St. Joe Quadrangle).

OCu - Lower Ordovician and Cambrian rocks, undivided (Lower Ordovician
and Cambrian)

OCu - Lower Ordovician and Cambrian rocks, undivided
Sedimentary rocks shown on cross section only. (Description from source map: Maumee Quadrangle

)

Oc - Cotter Dolomite (Lower Ordovician)

Oc - Cotter Dolomite (Lower Ordovician)

Fine-to medium-crystalline dolostone. Light-gray on fresh surfaces but weathers dark-gray. Contains
banded chert nodules or angular chert fragments, quartz druse vugs and laminations. Massive
bedded chert is present locally. Approximately 60-180 feet (18-54) of Cotter is exposed. (Description
from source map: Buffalo City Quadrangle).

Oc - Cotter Dolomite (Lower Ordovician)

Brownish-gray dolomite with sparse chert nodules. Chert composed of concentric, alternating dark-
gray and white bands within elongate nodules that are concentrated in dolomite beds in the upper part
of the formation. Only the upper 20-30 ft (6—9 m) of unit are exposed along Hemmed-In Hollow.
(Description from source map: Ponca Quadrangle).

Oc - Cotter Dolomite (Lower Ordovician)

Consists of a fine to medium grained crystalline dolostone. Light gray on fresh surfaces but weathers
dark-gray and has a “hackly” appearance. The Cotter is noted for concentric light and dark banded
chert nodules. It also contains angular chert fragments, quartz druse vugs and laminations. Massive
beds of white to translucent chert were observed locally. Approximately 60-180 feet (18-54 meters) of
Cotter is exposed in the quadrangle. (Description from source map: Rea Valley Quadrangle).
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Oc - Cotter Dolomite (Lower Ordovician)

Brownish-gray dolomite with sparse chert nodules. Chert composed of concentric, alternating dark-
gray and white bands within elongate nodules that are concentrated in dolomite beds in the upper part
of the formation. Only the upper 20-30 ft of unit are exposed along Hemmed-In Hollow (Ponca
guadrangle) in the western part of the map area. (Description from source map: West-Central Buffalo
National River Region).
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Geologic Cross Sections

The geologic cross sections present in the GRI digital geologic-GIS data produced for Buffalo National
River, Arkansas (BUFF) are presented below. Note that some cross section abbreviations (e.g., A -
A") have been changed from their source map abbreviation in the GRI data so that each cross section
abbreviation in the GRI data is unique. Cross section graphics were scanned at a high resolution and
can be viewed in more detail by zooming in (if viewing the digital format of this document).

Geologic cross sections on the Hasty, Jasper, Maumee, Ponca, Saint Joe, and Western Grove
guadrangles may differ slightly from the GRI digital geologic-GIS data..

Cross Section A-A'

Rush Creek

Clabber Creek  Clabber Creek Climax

Rush cotd
Fault - Monocline Creek Fﬂ“j { Spring Fault  Fault

Scale:
Horizontal: 1 inch = 2000 feet
Vertical: 1 inch = 500 feet (4x Exaggeration)

Cross section from source map: Rea Valley Quadrangle. Vertical exaggeration 4x.

Cross Section B-B'

North

A Barren Creek Barren Creek Fault  Buffalo City Fault White River  Perry Creek Fault  Perry Creek
1400
12004

1000

Scale:
Horizontal: 1 inch = 2000 feet
Vertical: 1 inch = 500 feet (4 Exaggeration)

Cross section from source map: Buffalo City Quadrangle. Cross section A-A' on source map. Vertical
exaggeration 4x.

Cross Section C-C'

e R 7“’

Cross section from source map: Osage SW Quadrangle. Cross section A-A' on source map. Vertical
exaggeration 2x.
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Cross Section D-D'

77

Cross section from source map: Osage SW Quadrangle. Cross section B-B' on source map. Vertical

exaggeration 2x.

Cross Section E-E'

Cross section from source map: Ponca Quadrangle. Cross section A-A' on source map. The cross

section may differ slightly from source digital GIS data. Vertical exaggeration 2x.

Cross Section F-F
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2xvertical exaggeration

Cross section from source map: Ponca Quadrangle. Cross section B-B' on source map. The cross

section may differ slightly from source digital GIS data. Vertical exaggeration 2x.

Cross Section G-G'

nnnnnnnnn

Cross section from source map: Jasper Quadrangle. Cross section A-A' on source map.The cross

2018 NPS Geologic Resources Inventory Program




78 BUFF GRI Ancillary Map Information Document

section may differ slightly from source digital GIS data. Vertical exaggeration 2x.

Cross Section H-H'

55555

NNNNN

Cross section from source map: Jasper Quadrangle. Cross section B-B' on source map. The cross
section may differ slightly from source digital GIS data. Vertical exaggeration 2x.

Cross Section I-I'

Cross section from source map: Hasty Quadrangle. Cross section A-A' on source map. The cross
section may differ slightly from source digital GIS data. Vertical exaggeration 2x.

Cross Section J-J'
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VERTICAL EXAGGERATION X 2

Cross section from source map: Hasty Quadrangle. Cross section B-B' on source map. The cross
section may differ slightly from source digital GIS data. Vertical exaggeration 2x.

Cross Section K-K'

Cross section from source map: Western Grove Quadrangle. Cross section A-A' on source map. The
cross section may differ slightly from source digital GIS data. Vertical exaggeration 2x.
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Cross Section L-L'

MILL CREEK GRABEN
ONFEDERATE FAULT

Cross section from source map: St. Joe Quadrangle. Cross section A-A' on source map. The cross
section may differ slightly from source digital GIS data. Vertical exaggeration 2x.

Cross Section M-M'

Cross section from source map: St. Joe Quadrangle. Cross section B-B' on source map. The cross
section may differ slightly from source digital GIS data. Vertical exaggeration 2x.

Cross Section N-N'

Cross section from source map: Maumee Quadrangle. Cross section A-A' on source map. The cross
section may differ slightly from source digital GIS data. Vertical exaggeration 2x.

Cross Section O-O'

FEET

— SOUTH ROCKY CREEK FAULT
)~ NORTH ROCKY CREEK FAULT

VERTICAL EXAGGERATION 2X

Cross section from source map: Maumee Quadrangle. Cross section B-B' on source map. The cross
section may differ slightly from source digital GIS data. Vertical exaggeration 2x.
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Cross Section P-P'

Horizontal: 1 inch = 2000 feet
Vertical: 1 inch = 500 feet (4x Exaggeration)

Cross section from source map: Cozahome Quadrangle. Cross section A-A' on source map. Vertical
exaggeration 4x.

Cross Section Q-Q'

North Leatherwood Creek North Prong Middle Creek South Prong Middle Creck Spring Creek Spring Creek Fault Vickery Hollow South
o
A

Scale
Horizontal : 1 inch = 2000 feet
Vertical ; 1 inch = 500 fect (Exaggeration 4X)

Cross section from source map: Big Flat Quadrangle. Cross section A-A' on source map. Vertical
exaggeration 4x.

Cross Section R-R'

VERTICAL EXAGGERATION 2

Cross section from source map: Boxley Quadrangle. Cross section A-A' on source map. Vertical
exaggeration 2x.

Cross Section S-S'

VERTICAL EXAGGERATION x 2

Cross section from source map: Boxley Quadrangle. Cross section B-B' on source map. Vertical
exaggeration 2x.
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Cross Section T-T'
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Cross section from source map: Murray Quadrangle. Cross section A-A' on source map. Vertical

exaggeration 2x.

Cross Section U-U'
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Cross section from source map: Murray Quadrangle. Cross section B-B' on source map.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>