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 A cross-section through Arikaree, White River, and Fort Union strata in White and Chalky 
Buttes.  The numbers within the diagram are gamma counts per second (gcps).  The gcps are plotted to 
the right of the corresponding borehole and at the stratigraphic position they were detected.  The highest 
gamma counts are generally found in carbonaceous mudstones or lignites situated immediately beneath 
30-to 100-foot-thick channel sandstones.   

 Rocks exposed at the surface of the Bowman sheet range from 80 million 
year old shales of the Pierre Formation (Upper Cretaceous) along the Little 
Missouri River Valley in the southwestern corner of the sheet to 25 million year 
old sandstones, marlstones, and conglomerates of the Arikaree Formation 
(Oligocene and Miocene) which form the caprock for White and Chalky Buttes 
south of Amidon (Carlson, 1979 and 1983).  The White River Group (Eocene and 
Oligocene) and Arikaree Formation are approximately 300 feet thick in this area 
(Murphy et al., 1993).  Most of the surface of this map is underlain by coal-bearing 
strata within the Fort Union Group (Ludlow, Slope, Bullion Creek,  and Sentinel 
Butte Formations).  The Fort Union Group has a maximum thickness of 
approximately 1,300 feet in this area.  The majority of coals are less than 5 feet 
thick, but two coals (T Cross and Harmon) are more than 30 feet thick in this area 
(Murphy et al., 1999). 
 
 The volcanic-rich White River and Arikaree strata are the likely source rocks 
for radioactivity found in lignites within the Fort Union Group (Denson and Gill, 
1965).  Over millions of years, groundwater has leached uranium from this 
younger strata and deposited it in carbonaceous rocks within the Fort Union Group.  
According to this model, when uranium is present, it should be concentrated  in the 
stratigraphically highest lignite.  However, this was often found not to be the case 
in this area.  Typically, the highest concentrations of radioactive minerals were 
found in thin coals (2 to 4 feet thick) situated beneath fluvial channel sandstones or 
within the channel sandstones themselves.  
 
 The North Dakota Geological Survey database for the Bowman Sheet 
contains 1,076 holes that have been logged to the surface.  These electric logs are 
typically suites of gamma, resistivity, density, and to a lesser degree spontaneous 
potential or sp.  The gamma probe passively measures the natural radioact ivity in 
the borehole.  All of the gamma logs in this database were examined for spikes or 
indicators of increased radioactivity on the log traces.  A total of 271 holes in this 
sheet contain gamma logs with spikes.  Background radioactivity in the Fort Union 
strata ranges from 20 to 60 gamma counts per second (gcps).  However, levels of 
radioactivity in Fort Union coals, carbonaceous mudstones, and sandstones in and 
around the Chalky Buttes were as high as 5,500 gcps. 
 
 Denson and others (1959) and Zeller and Schopf (1959) explored the 
Medicine Pole Hills area and discovered uraniferous lignites beneath the buttes.  
Their drillholes are part of this database.  Moore and others (1959) obtained a 
number of samples of uraniferous lignites in the Chalky Buttes,  Black Butte, and 
Slide Butte areas.  Those samples have been incorporated into the database.  
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