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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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collected, the contacts, structures, and other features depicted 
on this map may be changed.
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3815 West Roosevelt Road, Little Rock, Arkansas  72204. This 
map is also available at:
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Topographic ma p of the Durham quadrangle showing locat ions 
of data collect ion points. 
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Ozark Plateaus

Fayet t evi l le Shale (Mi ssi ssi ppi an , Chest er i an) - a black  
concret ionary shale. Dark  gray fine-grained l imestones are 
locally in terbedded. Sider ite concret ions are commo n in lower  
beds but  are found throughout  the forma t ion. Fossils are locally 
abundant . 
     Upper  Fayet t evi l le shale - composed of black shale with an  
increasing abundance up sect ion  of in terbedded, black  to dark -
gray, th in-bedded mi cr it ic l imestone. Usually emi ts a 
petroliferous odor  when freshly broken. Thickness ranges from 
100 to 140 feet  (30 to 43 meters).  
     Wedingt on Sandst one - l ight  gray to brown, very fine-
grained, th in- to th ick-bedded, mi caceous cross-bedded 
sandstone. Sandstone channel casts formed by cu t t ing and 
fi l l ing of under lying shale are present . Pyr ite nodu les are found 
locally. Thickness ranges from 4 to 20 feet  (1 to 6 meters). 
     Lower  Fayet t evi l le shale - black  shale contain ing 
abundant  concret ions. Iron-r ich septar ian  concret ions, 
commonly contain ing black  scalenohedral calcite veins, are as 
large as 15 feet  across. Amm onoids and naut iloids are present  
locally. Some fossil localit ies contain pyr it ized specimens. 
Locally, contains th in hor izons of fossil iferous l imestone with 
brachiopods and bryozoans such as Archimedes. Thickness 
ranges from 120 to 160 feet  (36 to 49 meters). Hi ndsvi l l e 
Li mest one is a member  of the Batesvil le Sandstone and crops 
out  in  the center  of Sec. 7, T 15N, R 28W, along the White River . 
It  is a gray fossil iferous limestone with abundant  cr inoid 
detr itus. The Hindsvil le is unconforma ble with the under lying 
Boone Format ion. The basal bed contains angu lar  white 
fossil iferous cher t  clasts der ived from the Boone. Thickness 
ranges from 8 to 10 feet  (2 to 3 meters).  
 
Boone Forma t i on  (Mi ssi ssi ppi an , Osagean) – l ight - to 
medium-gray, mi cr it ic to sparry, fossil iferous l imestone with 
in terbedded cher t . The cher t  is l ight  gray to white and 
commonly contains fossil molds. Cr inoids, bryozoans, 
brachiopods, bivalves, shark  teeth, and t r i lobites are present  
and are most  often preserved as molds or  casts. Approxima tely 
30 feet  (9 meters) of the upper  Boone Format ion is exposed 
with in the quadrangle.  

Young t er race and act i ve channel  deposi t s (Quat ernary) - 
unconsolidated clay, silt , sand, gravel, cobbles, and bou lders in  
gravel bars and sandy point  bar  deposits along the White River 
including the youngest  ter race deposits up to 40 feet  (12 
meters) above the act ive r iver  channel.  
 
Landsl i de deposi t s (Quat ernary) - unsor ted, unconsolidated 
rock and debr is ma ter ial typically resu lt ing from failu re of over- 
steepened slopes of in terbedded sandstone and shale units.    
 
Medial  t er race deposi t s (Quat ernary) - unconsolidated clay, 
silt , sand, gravel, and cobbles deposited 40 to 60 feet  (12 to 18 
meters) above the act ive White River  channel.   
 
Old t er race deposi t s (Quat ernary) - unconsol idated clay, silt , 
sand, gravel,  and, cobbles deposited on r idges 80 to 100 feet  (24 
to 30 meters) above the act ive White River channel. 
 
At ok a Forma t i on  (Mi ddle Pennsy lvan i an , At ok an) - consists 
of in terbedded shale, sil tstone, and sandstone. Shale is gray to 
black  or  tan and contains very th in  to th in  bedded, flaser-
bedded, mi caceous siltstone and silty sandstone. Sandstone is 
tan, brown or  bu ff in  color , th in  to th ick  bedded, very fine to 
fine-grained and contains shale par t ings, l iesegang banding, 
hor izontal and ver t ical t race fossils, plant  fossil molds, and 
cross-bedding. Sandstone locally contains beds of clay-pebble 
conglomerate with external molds of fossils, pr imar ily cr inoids. 
Calcareous sandstone units are present  locally bu t  are rare. The 
Atoka is unconforma ble with the under lying Bloyd Format ion. 
Thickness is up to 600 feet  (183 meters). 
     Green land Sandst one - th ick- to medium-bedded, very fine- 
to medium-grained brown sandstone, locally contain ing 
rounded quar tz granu les and pebbles, l iesegang banding, and 
cross-bedding. Weathers to dark  brown or  orange and 
commonly becomes fr iable. This is the first  laterally persistent , 
th ick , blu ff-formi ng 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 in terbedded 
with very th in- to th in-bedded argil laceous siltstone, silty 
sandstone, claystone, and smect it ic clay. This is the basal 
member  of the Atoka Format ion. The t race fossil  Conostichus is 
common.  Thickness ranges from 80 to 120 feet  (24 to 37 
meters). 

Bloyd Forma t i on  (Lower  Pennsy lvan ian , Mo r rowan) - 
composed of shale, sandstone, and limestone. It  is represented 
with in the quadrangle from youngest  to oldest  by the Kessler  
Limestone, Dye Shale, Par thenon sandstone, and Brentwood 
Limestone Members. The informa lly named Par thenon 
sandstone occupies the st rat igraphic posit ion between the 
Brentwood Limestone and Dye Shale Memb ers, whereas the 
Woolsey Shale is present  at  th is interval in the type sect ion to 
the west  at  Bloyd Mountain in  Washington County. The 
Par thenon sandstone is typically a blu ff formi ng unit  bu t , in  
upper  Shumate Creek  and upper  Hannah Branch, the 
Par thenon sandstone was not  observed. In upper  Shumate 
Creek, black shale is present  at  th is in terval, possibly the 
Woolsey Shale. The Bloyd Format ion is conformable with the 
under lying Hale Format ion. Thickness ranges from 160 to 200 
feet  (48 to 61 meters).  
     Kessler  Li me st one - a sandy fossil iferous limestone, 
commonly oncolit ic, contain ing cr inoids, tabu late and rugose 
corals, brachiopods, t r i lobit es, and bryozoans. The Kessler  
Limestone commonly exhibits cross-bedding in sandy intervals 
and locally contains coal fragments, phosphate pebbles and 
conglomerat ic beds. The th ickness 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 concret ions and interbedded, th in to 
medium bedded sandstone and siltstone. Thickness ranges 
from 120 to 160 feet  (36 to 43 meters).  
     Par t henon sandst one - th in- to massive-bedded, brown to 
tan, very fine- to coarse-grained mi caceous sandstone. 
Comm only contains white quar tz granu les or  pebbles and 
commonly exhibits tabu lar  cross-bedding. Shale pebbles, 
over tu rned 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 Par thenon sandstone is unconformable with the 
under lying Brentwood Limestone Member. Thickness ranges 
from 20 to 30 feet  (6 to 9 meters). 
     Brent wood Li me st one - l ight - to dark-gray fossil iferous 
sandy limestone with in terbedded dark  gray to black  shale. 
Limestone contains phosphate pebbles and abundant  
inver tebrate fossils including cr inoids, tabu late and rugose 
corals, brachiopods, bryozoans, and blastoids. Thin siltstone 
beds are locally present  with in shale sect ions. Limestone 
weathers l ight  gray to white. Locally, a 2 to 4 foot  (0.6 to 1.2 
meter ) th ick  argil laceous conglomerate is present , 
approxima tely 20 feet  (6 meters) below the upper  contact  and 
contains abundant  fossil detr itus and phosphate cobbles. In  
some locat ions, the Brentwood exhibits mounded features at  
the upper  contact . The Brentwood is conformable with the 
under lying Prair ie Grove Member  of the Hale Format ion.  
Thickness ranges from 30 to 40 feet  (9 to 12 meters).  

Ha le Form at i on  (Lower  Pennsy lvan i an , Mo r rowan) - 
in terbedded sequence of sandstone, siltstone, shale, and 
limestone. The Hale Format ion is the basal Pennsylvanian unit  
of nor thern Arkansas and consists of two members: the Prair ie 
Grove and the Cane Hil l.  The lower  contact  is unconforma ble 
with the under lying Pitk in Format ion. Thickness ranges from 
120 to 180 feet  (36 to 55 meters). 
     Prai r i e Grove - th in  to massive-bedded, commo nly cross-
bedded, l ight -gray to dark-brown, very fine- to medium-grained, 
l imy  sandstone or  sandy limestone with lenses of relat ively pure 
fossil iferous and/ or  ooli t ic l imestone. Fossils include cr inoids, 
brachiopods, gastropods, tabu late and rugose corals, 
amm onoids, and t r i lobites. Herr ingbone cross-st rat ificat ion is 
present  locally. Honeycomb  weather ing is comm on. Thickness 
ranges from 40 to 80 feet  (12 to 24 meters). 
     Cane Hi l l  - in terbedded, dark-gray silty shale, siltstone, and 
th in- to th ick-bedded, tan to gray, very fine- to fine-grained 
mi caceous sandstone. Some sandstone beds are locally 
calcareous. Flaser  bedding and r ippled beds are comm on. 
Locally, there is a 10 to 15 foot  (3 to 5 meter ) th ick  unit  
contain ing ball-and-pil low st ructures ranging in  diameter  from 
2 inches to 6 feet  (5 cent imeters to 2 meters) with olistoliths of 
r ipple-bedded sandstone up to 15 feet  (5 meters) long 
surrounded by lami nated gray mu dstone. The lower  contact  
with the Pitk in Limestone is unconforma ble and marks the 
Mississippian-Pennsylvanian boundary in  nor thern Arkansas. 
Locally contains a 2 to 3 foot  (0.6 to 0.9 meter ) th ick  basal 
conglomerate composed of black  phosphate pebbles, gray to 
black  l imestone pebbles, oolit ic l imestone and oolit ic phosphate 
pebbles, and cr inoid fragments. Thickness ranges from 80 to 
120 feet  (24 to 37 meters). 

Pi t k i n  Lime st one (Upper  Mi ssi ssi ppi an , Chest er i an) - l ight - 
to dark-gray, mi cr it ic to coarsely crystall ine fossil iferous th in- to 
th ick-bedded limestone. Sequences of th in mi cr it ic beds with  
in terbedded black shale occur  in  the lower  par t  of the unit . 
Locally contains caliche hor izons at  the upper  contact . Fossils 
are abundant  and include bryozoans, cr inoids, brachiopods, 
corals, gastropods, blastoids, and amm onoids. The lacy 
bryozoan Archimedes is used as an index fossil to mark  the 
Mississippian-Pennsylvanian boundary in  nor thern Arkansas. 
The basal contact  is conformable and gradat ional. Thickness 
ranges from 20 to 60 feet  (6 to 18 meters). 

This map graphically depicts the bedrock and sur ficial  
geology of the Durham 7.5-mi nute quadrangle. In th is area, 
approxima tely 1300 feet  (396 meters) of Mississippian 
(Osagean) to Pennsylvanian (Atokan) carbonate and clast ic 
rocks are exposed. These rocks formed from sediment  deposited 
in distal to near  shore mar ine, t idal, deltaic, and fluvial 
environments. The area is situated in the Inter ior  High-lands 
Region on the southwest  flank of the Ozark  Dome, a st ructural 
h igh centered in southeast  Missour i. Uplift  and erosion of 
sedimentary units flank ing the dome has formed several broad 
plateaus. The Durham quadrangle is located on the nor thern 
edge of the Boston Mountains Plateau with the White River 
cu t t ing down to the Spr ingfield Plateau in the nor thwest  corner . 

There are two named st ructural features delineated on 
the map: the Drakes Creek Fau lt  and the Hammond Mountain 
Fau lt . The Drakes Creek Fau lt  is one of the ma jor  basement  
fau lts of nor thwest  Arkansas. It  st r ikes nor theast  and can be 
t raced at  the sur face for  at  least  45 mi les (72 k ilometers). On 
the Durham quadrangle, it  runs for  more than 10 mi les from 
the nor theast  corner  to the southwestern margin. It  is a norma l 
fau lt  downthrown to the southeast  with  160 - 400 feet  (48 - 122 
meters) of offset . The footwall units are warped steeply down 
toward the fau lt  proxima l to the fau lt  t race. The Hamm ond 
Mountain  Fau lt  (Shinn, 1979), is located near  the southwest  
corner  of the ma p and is a norma l fau lt  that  is downthrown to 
the south with approxima tely 40 feet  (12 meters) of offset . The 
ma jor  drainage in  th is area is the White River  which flows from 
the southeast  to the nor thwest  corner  of the quadrangle. The 
White River  has three dist inct  ter race levels represented on the 
map. These ter races demarcate past  levels of the White River �·s 
channel and floodplain as it  eroded down through the bedrock. 

The geology of th is area was previously mapped by B. R. 
Haley as par t  of the St . Pau l 15-mi nute quadrangle geologic 
worksheet  in  1972 and by M. R. Shinn in 1979 for  h is Master �·s 
thesis. This ma p is pr imar ily based on data collected dur ing 
field observat ions ma de between Ju ly 2016 and January 2017. 
Representat ive rock samp les were collected from var ious sites 
and th in sect ions were made to aid in  pet rographic and 
provenance studies. Site locat ions were recorded with a por table 
data collector / global posit ioning satell ite receiver . 


