
Description of Map Units

Qat
Alluvium and terrace deposits (Quaternary) - unconsolidated 
clay, silt, sand, and gravel, including deposits on one or more 
terrace levels along larger tributaries. Ranges from 20-40 feet 
(6-12 meters) thick.

Opw
Powell Formation (Lower Ordovician) - fine-grained, light gray 
to greenish gray dolostone. Thin to massive bedded. Mostly sand 
free and commonly argillaceous. Laminated and white to light 
gray on fresh surfaces. Light gray to buff on weathered surfaces. 
Contains chert nodules that are white to light gray and locally 
delicately banded. Locally the top of the formation features large 
sandstone masses up to 30 feet (9 meters) thick infilling ancient 
sinkholes. Twenty-two mines in this area are in the Powell. 
Unconformable with the underlying Cotter Formation. Ranges 
from 40-200 feet (12-60 meters) thick.

Mbsj
 St. Joe Limestone (Kinderhookian) - medium to coarse 
crystalline. Thin- to medium-bedded. Light gray to red on weath-
ered and fresh surfaces. Mostly chert free with the exception of 
red chert nodules in some areas. The St. Joe is a persistent bluff 
former and commonly features caves and springs. Unconform-
able with the underlying Everton Formation. Ranges from 20-40 
feet (6-12 meters) thick.

Mb
Boone Formation (Lower Mississippian, Osagean and Kinder-
hookian) -  interbedded limestone and chert. Limestone is thin- 
to medium-bedded, light gray, fine grained to medium-crystal-
line on fresh surfaces. Chert is light gray to white. This unit 
contains brachiopods and abundant crinoids. Springs, caves, 
and sinkholes are common. Conformable with the underlying St. 
Joe Limestone. Up to 200 feet (6-60 meters) thick.

Everton Formation (Middle Ordovician) - interbedded dolostone, 
sandy dolostone, sandstone, and limestone. Dolostone is thin- to 
thick-bedded, light gray to buff, and fine-grained to medium-crys-
talline on fresh surfaces. Gray to black on weathered surfaces. 
Floating sand grains and sand stringers are common. Calcite and 
dolomite vugs are common in the dolostone. Sandstones are fine- 
to medium- grained, thin- to thick -bedded, buff to white, and 
friable but can be silica cemented. The upper portion of the Everton 
contains a 20-30 foot (6-9 meter) thick sandstone. This sandstone 
is medium to thick bedded, fine to medium grained, buff to white, 
and friable. A few mines were located at the contact between the St. 
Joe and this sandstone. Below the sandstone a 10-20 foot (3-6 
meter) thick, very fine-grained, gray limestone is present. The lime-
stone is light-gray to white on weathered surfaces and commonly 
stromatolitic. Drusy quartz, dolomite, sphalerite, and galena are 
common in mineralized areas. Pyrite mineralization along sand 
stringers and calcite veins was observed across the area. Eight 
mines in this area are in the Everton. Unconformable with the 
underlying Powell Formation. Ranges from 40-200 feet (12-60 
meters) thick.

Oe

Qty
Young terrace and active channel deposits (Quaternary) - 
unconsolidated clay, silt, sand, and gravel in gravel bars and 
sandy point bars along the White River. Includes the youngest 
terraces above the river. Uppermost surfaces are generally flat 
but are locally hummocky and dissected by tributaries. Up to 20 
feet (6 meters) thick.

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

Oc
Cotter Formation (Lower  Ordovician) - Interbedded dolostone, 
sandstone, and chert.  Dolostone is thin- to massive bedded, fine 
grained light gray to buff, and commonly contains mudcracks. 
Laminated in hand sample. Sparsley fossiliferous with the excep-
tion of a 1 foot thick bed of dolostone in which gastropods up to 
1 inch (25 mm) in diameter are abundant. This bed is persistant 
around the lake in the northern portion of the area. Sandstone is 
typically thin-bedded and fine-grained, clean, white, and 
contains abundant ripple marks. Chert nodules are banded 
white to buff to gray and locally oolitic. Large stromatolites, 3-5 
feet (1-2 meters) in diameter are present near the top of the 
formation. Twenty mines in this area are in the Cotter. Ranges 
from 40-320 feet (12-98 meters) thick.
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Shaded relief map of the area showing the location of data collection sites.

Joint Frequency

Rose diagram of the strike frequency of joints recorded in the area.
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Location of the north-central district within the Ozark Plateaus Province. 
Western part highlighted in green and eastern part in red.
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Limitations: This map, like all geologic maps, is based on inter-
pretations which were made from the data available at the time it 
was created. As new information is collected, the features depict-
ed on this map may be changed.

For the latest edition of this and other Office of the State Geolo-
gist maps and publications, please call Publication Sales at 
501-296-1877, or visit our office at 5301 Northshore Drive, North 
Little Rock, AR 72118.

This map is also available at:
https://www.geology.arkansas.gov/maps-and-data/geologic-
maps/geologic-maps.html
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Introduction
 This map is the third, in a series of three, that depicts the 
surface geology of the north Arkansas zinc and lead region. The 
region is divided into two major focus areas: the north-central 
district and the Northeast district. The larger north-central 
district is further split into two focus areas: western part and 
eastern part. The eastern part of the north-central district com-
prises portions of four 7.5-minute series topographic quadran-
gles including the Cotter, Cotter NW, Cotter SW, and Peel. 
 The eastern part of the north-central district spans the 
Springfield and Salem Plateaus of the Ozark Plateaus Province. 
Approximately 800 feet of Lower Ordovician to Upper Mississip-
pian carbonate and clastic rocks are exposed in this area.
 The first known occurrence of lead in this area was 
recorded by Schoolcraft at Bull Shoals in 1818 (McKnight, 1935). 
Zinc mining in this area did not begin until 1899. Total produc-
tion in the north-central district is estimated to be 8,250 tons of 
zinc and 500 tons of lead (McKnight, 1935). Mining activity had 
ceased by 1930, leaving behind approximately fifty-two aban-
doned lead and zinc mines in the eastern part of the north-cen-
tral district.
 Bush and Haley (Bush and Haley, 1972 a.-d.) mapped the 
area in preparation for the 1:500,000-scale Geologic Map of 
Arkansas. Field work for the current project was conducted for 
the Earth Mapping Resources Initiative (EMRI) to investigate zinc 
as a critical mineral resource. New field data was recorded on a 
portable GPS data collector and uploaded to a geodatabase. 
Fifty-three samples were collected for petrographic analysis and 
thirty-two samples were submitted to the U.S. Geological Survey 
for geochemical analysis. Four sandstone samples were collected 
for detrital zircon analysis.
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