
UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

DURHAM QUADRANGLE
 ARKANSAS

7.5 MINUTE SERIES (TOPOGRAPHIC)

7156 II SE

(ELKINS)

72
56

 II
I S

E

(H
ARTW

ELL
)

(ST PAUL)

7255 IV SE(B
RENTW

OOD)

71
55

 I 
SE

7256 III SE

(GOSHEN)

71
55

 I
 N

E

(S
U

LP
H

U
R

 C
IT

Y)

(DELANEY)
7255 IV SW

(J
A

PT
O

N
)

72
55

 I
V

 N
E

411000mE 412 413 57'30" 414 415 416 418 1 440 000 FEET
417

420000mE
419417416 55'

41541457' 30"413412
410 1 410 000 FEET

3971

FEET
570 000

3973

3974

55'

3976

3972

3978

3979

3980

57' 30"

3981

3982

3983

3984000mN

55'

3984

3983

610 000
FEET

3981

57' 30"

3979

3980

3978

3976

3975

55'

3974

3973

3972

3971000mN

INTERIOR - GEOLOGICAL SURVEY, RESTON, VIRGINIA - 1976

R 28 W R 27 W

T 15 N

T 14 N

T 14 N

T 15 N

94  00'o

36  00' o 92  52' 30"o

36  00'o

35  52' 30"o

93  52' 30"o
94  00' o

35  52' 30"o

Dr
ak

es
 C

re
ek

 F
au

lt

Hammond Mountain Fault

A

A'

32

DELANEY 1.9 MI.
BRASHEARS (ARK, 23) 9 MI. 

FA
YE

TT
E

V
IL

LE
 1

3 
M

I.
E

LK
IN

S
  2

.3
 M

I.

6
5

5

5

4

5

3

8
5

4

7

3

8

6

4

4

3

9

5

7

6

56

4

6

3

5

4

6

5

6

5

5

6

13

27

13

50

35

11

10

57

24
26

10

14

22

10

22

10

10

12

16

21

22

12

15

22

44

30

15

16

10

15

39

2300

2200

South

A'

Sea Level

2100

2000

1900

1800

1700

1600

Geologic Cross-Section A-A'
Scale:

Horizontal: 1 Inch = 2000 Feet
Vertical: 1 Inch = 400 Feet (Exaggeration: 5x)

McCullah Hill

George Creek
Drakes Creek Fault

Fritts Creek

Panther Creek

Qls

Greens Hollow

Massey Mountain

Shaffer Bluff

White River

North

A
2300

2200

Sea Level

1500

1400

1300

1200

1100

1000

2100

2000

1900

1800

1700

1600

1500

1400

1300

1200

1100

1000

Digital Geologic Quadrangle Map
Durham Quadrangle, Arkansas

DGM-AR-00235Geologic Map of the Durham Quadrangle,
Madison and Washington Counties, Arkansas

Arkansas Geological Survey
Bekki White, State Geologist and Director

Richard S. Hutto and Garrett A. Hatzell

Description of Map Units

Mp

Ùa

Ùat

Ùbb

Ùbd

Mfl

Mfuw

Mb

Ùhp

Ùhc

The topographic base is a Digital Raster Graphic (DRG).  The DRG is a 
scanned image of a U.S. Geological Survey standard series topographic 
map published in 1973.  

Projection and 10,000-foot grid ticks: Arkansas coordinate system, 
north zone (Lambert conformal conic). 
1000-metre Universal Transverse Mercator grid ticks, zone 15, shown 
in blue.  1927 North American datum.
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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 work continues and new information is 
collected, the contacts, structures, and other features depicted 
on this map may be changed.

For the latest edition of this and other Arkansas Geological 
Survey maps and publications, please call Publication Sales at 
501-296-1877, or visit the Vardelle Parham Geology Center, 
3815 West Roosevelt Road, Little Rock, Arkansas  72204. This 
map is also available at:

http://www.geology.ar.gov/geologic_maps/dgm24k.htm

Suggested citation for this map:
Hutto, R. S., and Hatzell, G. H., 2017, Geologic map of the 
Durham quadrangle, Madison and Washington Counties, 
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Map and cross-section digitized by Brian Kehner.
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Rose diagram of strike frequency of joints recorded within the 
Durham quadrangle. 

Topographic map of the Durham quadrangle showing locations 
of data collection points. 

Normal fault – dotted where con-
cealed, bar on downthrown side, 
arrow indicates dip direction and 
magnitude of fault plane. 
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Ozark Plateaus

Fayetteville Shale (Mississippian, Chesterian) - a black 
concretionary shale. Dark gray fine-grained limestones are 
locally interbedded. Siderite concretions are common in lower 
beds but are found throughout the formation. Fossils are locally 
abundant. 
     Upper Fayetteville shale - composed of black shale with an 
increasing abundance up section of interbedded, black to dark-
gray, thin-bedded micritic limestone. Usually emits a 
petroliferous odor when freshly broken. Thickness ranges from 
100 to 140 feet (30 to 43 meters).  
     Wedington Sandstone - light gray to brown, very fine-
grained, thin- to thick-bedded, micaceous cross-bedded 
sandstone. Sandstone channel casts formed by cutting and 
filling of underlying shale are present. Pyrite nodules are found 
locally. Thickness ranges from 4 to 20 feet (1 to 6 meters). 
     Lower Fayetteville shale - black shale containing 
abundant concretions. Iron-rich septarian concretions, 
commonly containing black scalenohedral calcite veins, are as 
large as 15 feet across. Ammonoids and nautiloids are present 
locally. Some fossil localities contain pyritized specimens. 
Locally, contains thin horizons of fossiliferous limestone with 
brachiopods and bryozoans such as Archimedes. Thickness 
ranges from 120 to 160 feet (36 to 49 meters). Hindsville 
Limestone is a member of the Batesville Sandstone and crops 
out in the center of Sec. 7, T 15N, R 28W, along the White River. 
It is a gray fossiliferous limestone with abundant crinoid 
detritus. The Hindsville is unconformable with the underlying 
Boone Formation. The basal bed contains angular white 
fossiliferous chert clasts derived from the Boone. Thickness 
ranges from 8 to 10 feet (2 to 3 meters).  
 
Boone Formation (Mississippian, Osagean) – light- to 
medium-gray, micritic to sparry, fossiliferous limestone with 
interbedded chert. The chert is light gray to white and 
commonly contains fossil molds. Crinoids, bryozoans, 
brachiopods, bivalves, shark teeth, and trilobites are present 
and are most often preserved as molds or casts. Approximately 
30 feet (9 meters) of the upper Boone Formation is exposed 
within the quadrangle.  

Young terrace and active channel deposits (Quaternary) - 
unconsolidated clay, silt, sand, gravel, cobbles, and boulders in 
gravel bars and sandy point bar deposits along the White River 
including the youngest terrace deposits up to 40 feet (12 
meters) above the active river channel. 
 
Landslide deposits (Quaternary) - unsorted, unconsolidated 
rock and debris material typically resulting from failure of over- 
steepened slopes of interbedded sandstone and shale units.    
 
Medial terrace deposits (Quaternary) - unconsolidated clay, 
silt, sand, gravel, and cobbles deposited 40 to 60 feet (12 to 18 
meters) above the active White River channel.  
 
Old terrace deposits (Quaternary) - unconsolidated clay, silt, 
sand, gravel, and, cobbles deposited on ridges 80 to 100 feet (24 
to 30 meters) above the active White River channel. 
 
Atoka Formation (Middle Pennsylvanian, Atokan) - consists 
of interbedded shale, siltstone, and sandstone. Shale is gray to 
black or tan and contains very thin to thin bedded, flaser-
bedded, micaceous siltstone and silty sandstone. Sandstone is 
tan, brown or buff in color, thin to thick bedded, very fine to 
fine-grained and contains shale partings, liesegang banding, 
horizontal and vertical trace fossils, plant fossil molds, and 
cross-bedding. Sandstone locally contains beds of clay-pebble 
conglomerate with external molds of fossils, primarily crinoids. 
Calcareous sandstone units are present locally but are rare. The 
Atoka is unconformable with the underlying Bloyd Formation. 
Thickness is up to 600 feet (183 meters). 
     Greenland Sandstone - thick- to medium-bedded, very fine- 
to medium-grained brown sandstone, locally containing 
rounded quartz granules and pebbles, liesegang banding, and 
cross-bedding. Weathers to dark brown or orange and 
commonly becomes friable. This is the first laterally persistent, 
thick, bluff-forming sandstone above the Trace Creek Shale. 
Thickness ranges from 10 to 25 feet (3 to 8 meters). 
     Trace Creek Shale - dark gray to black shale interbedded 
with very thin- to thin-bedded argillaceous siltstone, silty 
sandstone, claystone, and smectitic clay. This is the basal 
member of the Atoka Formation. The trace fossil Conostichus is 
common.  Thickness ranges from 80 to 120 feet (24 to 37 
meters). 

Bloyd Formation (Lower Pennsylvanian, Morrowan) - 
composed of shale, sandstone, and limestone. It is represented 
within the quadrangle from youngest to oldest by the Kessler 
Limestone, Dye Shale, Parthenon sandstone, and Brentwood 
Limestone Members. The informally named Parthenon 
sandstone occupies the stratigraphic position between the 
Brentwood Limestone and Dye Shale Members, whereas the 
Woolsey Shale is present at this interval in the type section to 
the west at Bloyd Mountain in Washington County. The 
Parthenon sandstone is typically a bluff forming unit but, in 
upper Shumate Creek and upper Hannah Branch, the 
Parthenon sandstone was not observed. In upper Shumate 
Creek, black shale is present at this interval, possibly the 
Woolsey Shale. The Bloyd Formation is conformable with the 
underlying Hale Formation. Thickness ranges from 160 to 200 
feet (48 to 61 meters).  
     Kessler Limestone - a sandy fossiliferous limestone, 
commonly oncolitic, containing crinoids, tabulate and rugose 
corals, brachiopods, trilobites, and bryozoans. The Kessler 
Limestone commonly exhibits cross-bedding in sandy intervals 
and locally contains coal fragments, phosphate pebbles and 
conglomeratic beds. The thickness of the Kessler ranges from 5 
to 15 feet (1 to 5 meters). 
     Dye Shale - composed of gray to black shale that locally 
contains ironstone concretions and interbedded, thin to 
medium bedded sandstone and siltstone. Thickness ranges 
from 120 to 160 feet (36 to 43 meters).  
     Parthenon sandstone - thin- to massive-bedded, brown to 
tan, very fine- to coarse-grained micaceous sandstone. 
Commonly contains white quartz granules or pebbles and 
commonly exhibits tabular cross-bedding. Shale pebbles, 
overturned cross-beds, a 3 to 4 foot (0.9 to 1.2 meters) basal 
conglomerate, and calcareous beds near the base, are present 
locally. The Parthenon sandstone is unconformable with the 
underlying Brentwood Limestone Member. Thickness ranges 
from 20 to 30 feet (6 to 9 meters). 
     Brentwood Limestone - light- to dark-gray fossiliferous 
sandy limestone with interbedded dark gray to black shale. 
Limestone contains phosphate pebbles and abundant 
invertebrate fossils including crinoids, tabulate and rugose 
corals, brachiopods, bryozoans, and blastoids. Thin siltstone 
beds are locally present within shale sections. Limestone 
weathers light gray to white. Locally, a 2 to 4 foot (0.6 to 1.2 
meter) thick argillaceous conglomerate is present, 
approximately 20 feet (6 meters) below the upper contact and 
contains abundant fossil detritus and phosphate cobbles. In 
some locations, the Brentwood exhibits mounded features at 
the upper contact. The Brentwood is conformable with the 
underlying Prairie Grove Member of the Hale Formation.  
Thickness ranges from 30 to 40 feet (9 to 12 meters).  

Hale Formation (Lower Pennsylvanian, Morrowan) - 
interbedded sequence of sandstone, siltstone, shale, and 
limestone. The Hale Formation is the basal Pennsylvanian unit 
of northern Arkansas and consists of two members: the Prairie 
Grove and the Cane Hill. The lower contact is unconformable 
with the underlying Pitkin Formation. Thickness ranges from 
120 to 180 feet (36 to 55 meters). 
     Prairie Grove - thin to massive-bedded, commonly cross-
bedded, light-gray to dark-brown, very fine- to medium-grained, 
limy sandstone or sandy limestone with lenses of relatively pure 
fossiliferous and/or oolitic limestone. Fossils include crinoids, 
brachiopods, gastropods, tabulate and rugose corals, 
ammonoids, and trilobites. Herringbone cross-stratification is 
present locally. Honeycomb weathering is common. Thickness 
ranges from 40 to 80 feet (12 to 24 meters). 
     Cane Hill - interbedded, dark-gray silty shale, siltstone, and 
thin- to thick-bedded, tan to gray, very fine- to fine-grained 
micaceous sandstone. Some sandstone beds are locally 
calcareous. Flaser bedding and rippled beds are common. 
Locally, there is a 10 to 15 foot (3 to 5 meter) thick unit 
containing ball-and-pillow structures ranging in diameter from 
2 inches to 6 feet (5 centimeters to 2 meters) with olistoliths of 
ripple-bedded sandstone up to 15 feet (5 meters) long 
surrounded by laminated gray mudstone. The lower contact 
with the Pitkin Limestone is unconformable and marks the 
Mississippian-Pennsylvanian boundary in northern Arkansas. 
Locally contains a 2 to 3 foot (0.6 to 0.9 meter) thick basal 
conglomerate composed of black phosphate pebbles, gray to 
black limestone pebbles, oolitic limestone and oolitic phosphate 
pebbles, and crinoid fragments. Thickness ranges from 80 to 
120 feet (24 to 37 meters). 

Pitkin Limestone (Upper Mississippian, Chesterian) - light- 
to dark-gray, micritic to coarsely crystalline fossiliferous thin- to 
thick-bedded limestone. Sequences of thin micritic beds with 
interbedded black shale occur in the lower part of the unit. 
Locally contains caliche horizons at the upper contact. Fossils 
are abundant and include bryozoans, crinoids, brachiopods, 
corals, gastropods, blastoids, and ammonoids. The lacy 
bryozoan Archimedes is used as an index fossil to mark the 
Mississippian-Pennsylvanian boundary in northern Arkansas. 
The basal contact is conformable and gradational. Thickness 
ranges from 20 to 60 feet (6 to 18 meters). 

This map graphically depicts the bedrock and surficial 
geology of the Durham 7.5-minute quadrangle. In this area, 
approximately 1300 feet (396 meters) of Mississippian 
(Osagean) to Pennsylvanian (Atokan) carbonate and clastic 
rocks are exposed. These rocks formed from sediment deposited 
in distal to near shore marine, tidal, deltaic, and fluvial 
environments. The area is situated in the Interior High-lands 
Region on the southwest flank of the Ozark Dome, a structural 
high centered in southeast Missouri. Uplift and erosion of 
sedimentary units flanking the dome has formed several broad 
plateaus. The Durham quadrangle is located on the northern 
edge of the Boston Mountains Plateau with the White River 
cutting down to the Springfield Plateau in the northwest corner. 

There are two named structural features delineated on 
the map: the Drakes Creek Fault and the Hammond Mountain 
Fault. The Drakes Creek Fault is one of the major basement 
faults of northwest Arkansas. It strikes northeast and can be 
traced at the surface for at least 45 miles (72 kilometers). On 
the Durham quadrangle, it runs for more than 10 miles from 
the northeast corner to the southwestern margin. It is a normal 
fault downthrown to the southeast with 160 - 400 feet (48 - 122 
meters) of offset. The footwall units are warped steeply down 
toward the fault proximal to the fault trace. The Hammond 
Mountain Fault (Shinn, 1979), is located near the southwest 
corner of the map and is a normal fault that is downthrown to 
the south with approximately 40 feet (12 meters) of offset. The 
major drainage in this area is the White River which flows from 
the southeast to the northwest corner of the quadrangle. The 
White River has three distinct terrace levels represented on the 
map. These terraces demarcate past levels of the White River’s 
channel and floodplain as it eroded down through the bedrock. 

The geology of this area was previously mapped by B. R. 
Haley as part of the St. Paul 15-minute quadrangle geologic 
worksheet in 1972 and by M. R. Shinn in 1979 for his Master’s 
thesis. This map is primarily based on data collected during 
field observations made between July 2016 and January 2017. 
Representative rock samples were collected from various sites 
and thin sections were made to aid in petrographic and 
provenance studies. Site locations were recorded with a portable 
data collector/global positioning satellite receiver. 


