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Introduction 
 Tuffaceous sandstone and siltstone are present along the Cannonball 
River in northern Sioux and southern Morton counties, in south-central North 
Dakota.  These deposits occur within a two-mile radius of the town of Breien.   
 

Previous Work 
 

These volcanic ash deposits were first identified by Laird and Mitchell 
(1942).   They reported a layer of ash was present in the basal portion of the 
Hell Creek Formation, the stratigraphic position of this ash was later 
confirmed by Frye (1967).   Murphy and others (1995) noted the ash was 15 
feet thick and placed it within the base of the Hell Creek Formation in a 
geologic section measured in section 36 (T.134N., R.82W.).  Frye noted the 
ash had a rhyolitic composition and that 98% of the deposit was silt-sized 
glass shards.  In 1972, Feldmann noted the Breien ash is lithologically similar 
to the Cannon Ball and Linton ashes, but is coarser grained.   
 

This Study 
Breien Ash 
 Exposures of the upper Fox Hills and lower Hell Creek Formations 
were investigated for ash deposits within a 15-mile radius of Breien.  Only 
eight outcrops within three deposits were identified along both sides of the 
Cannonball River. As first noted by Feldmann (1972), the ash in the Breien 
area appears coarser-grained than ash near Linton.  The Breien ash is at least 
20 to 25 feet thick in a steep cut on the north side of the Cannonball River 
(T.134N.,  R.81W., senw section 30).  The ash contains 72% silica and 13.5% 
aluminum oxide.  The Breien ash deposit extends over an area of at least 160 
acres and contains approximately 9 million tons of ash.  

Commercial Uses of Volcanic Ash 
 
 Manz (1962) listed many commercial uses of volcanic glass including; 
abrasives, cleansers, scouring or polishing compounds, concrete admixtures, 
glazes for pottery, brick and tile, glass wool, enamels, lightweight products, 
fertilizer, asphalt constituents, acoustical tile, sweeping compounds, paint 
filler, insecticide carrier, a catalyst carrier in the chemical industry, absorptive 
packing material, and in purification of lard and tallow. Most of the ash mined 
in the United States is used in the manufacture of lightweight concrete. Some 
toothpastes and powders, as well as soaps, contain volcanic ash. Volcanic ash 
has also been promoted as a surfacing material to create a comfortable, non-
slip, minimum-maintenance cow race. 
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Terrace Deposits
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Inclu des geolog ic units th at  are both youn ger and o lder than th e L inton  Ash.
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               The Bre ien ash exposed in  a cut on the north side of the Cannonball  R iver (T.134N., R.81W., 
senw s ection 30). Appr oximately 20 feet o f ash is exposed at th is loc ali ty.                                 

          A pproximate ly 15 feet o f the Breien ash (whi te  r ock) is  exposed in ravines leading in to  the 
Cannonbal l River  (T.134N., R.82W., nwnes e, s ection 36). At this loca li ty, the as h is within the base of the
Hell Creek Formation and dinosaur fossils were found five feet above the ash. Three-foot long pic k is for 
scale.

               Ripple marks, smal l sca le  cr oss strati fication, indicate the coarse- gra ined Bre ien ash was 
depos ited in  water. Three-foot long p ick for  scale.                              
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