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GEOLOGY AND MINING IN THE BLACK HILLS 
 

Bob Otto 
 

 
The Black Hills of South Dakota and Wyoming rise suddenly out of the prairie and have been 
described by a number of authors as an “Island in the Plains”.  The Black hills are approximately 205 
km long and 105 km wide.  There is a core of Precambrian rocks that range in age from 2.5 to 1.84 
billion years old.  These core rocks range from granites to slates to iron-formation to quartzites and to 
meta-volcanics.  The rocks that were deposited above the Precambrian core unconformably range in 
age from Cambrian to Holocene.  The Black Hills uplift consists of a number of smaller domal uplifts 
which are all cored with Precambrian rocks.  The main and largest area is called the Central (or 
Southern) Black Hills has Harney Peak (renamed as Black Elk Peak) (7244 feet above sea level) as 
the highest point and is made of granite.  The northern part is called the Lead Dome and is where the 
Homestake mine is located.  The highest point here is Terry Peak (7064 feet above sea level) which 
is made up of Tertiary-age intrusives.  There is also a small but significant dome west of the Lead 
dome called the Tinton dome which is on the South Dakota-Wyoming line.  The last area is the Bear 
Lodge Mountains where Devils Tower is located and the tallest point is Warren Peak (6652 feet 
above sea level) this uplift is in Wyoming.  Complicating the geology of the area is a band of Tertiary-
age intrusives that trend roughly east-west in the northern Black Hills and are exposed in the three 
northern domes but not in the Central Black Hills. 
 

 
 
Figure 1.  Generalized geology of the Black Hills uplift. (Modified from Caddey, S. W., et al, 1991, The 
Homestake gold mine, An early Proterozoic iron-formation-hosted gold deposit, Lawrence County, 
South Dakota: U.S.G.S Bulletin 1857) 



 2 

 
 
Mining in the Black Hills has occurred in all areas of the Black Hills.  Mining has been done for gold, 
tin, lead-zinc, silver, copper, tungsten, lithium, columbium-tantalum, feldspar, and mica.  Gold has 
been the predominant item found and produced.  The majority of the gold production has occurred in 
the Lead dome.  Homestake mine has been the largest gold producer and has produced over 
40million troy ounces.  The Wharf mine is now owned by Coeur Mining and has produced over 2 
million troy ounces and is the only currently operating gold mine. 
 
The Homestake mine has produced its gold from iron-formation which is a rock that contains a 
minimum of 20% iron and can contain carbonates or silicates.  The Homestake gold occurs only in 
the iron-formation and was emplaced there during the Precambrian time at approximately 1.84 billion 
years ago.  Theories for the origin of the gold vary from gold that was deposited with the rock and 
was then concentrated in the ore-bodies we see today or the most current theory that the gold was 
emplaced during Precambrian metamorphism. 
 
Below is a gold production table that lists gold-production as of 1971 (from Norton, J. J., USGS 
Circular 699). 
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The pegmatite bodies are located primarily around the Harney Peak granite in the Southern Black 
Hills.  But there are important pegmatites in the Tinton Dome.  Mica was the first product from the 
pegmatites to be mined starting in 1879.  Tin was mined after 1883.  Lithium was being mined 
(spodumene and amblygonite minerals) around 1900.  The minerals of columbite\tantalum were 
mined starting in 1918.  Feldspar, beryl, scrap mica, and specimen production (rose quartz and rare 
phosphate minerals) continue to the present day. 
 
The other mines in the hills produce their gold from a variety of different environments.  They range 
from gold in quartz veins within the Precambrian rocks to Tertiary-age replacement deposits in the 
over-lying rocks.   The Precambrian rocks have also produced copper and silver.  The replacement 
deposits related to the Tertiary-age intrusives within the Cambrian and younger rocks have produced 
gold, lead-zinc, tungsten and silver. 
 
During the Mining History Association’s 2018 conference we will be in the heart of Black Hills mining 
and its history.  We hope you can join us in experiencing and learning more about our proud mining 
heritage. 
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