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The author thanks Dan Costello (Geological Survey Program, Department of Environment and Natural Resources)
for assistance in the map layout. This map was greatly improved through review and discussions with the following
people: Val Chandler (Minnesota Geological Survey), Ray Anderson, Bill Bunker, Caroline Davis, and David Pals
(Iowa Geologic and Water Survey), Edward Duke, Alvis Lisenbee, Colin Paterson, Jack Redden, Bill Roggenthen,
and Mike Terry (South Dakota School of Mines & Technology), Mark Fahrenbach (Geological Survey Program) and
Fred Steece (Minerals and Mining Program, Department of Environment and Natural Resources). Thanks is also
given Layne Schulz, Derric Iles (Geological Survey Program), Alvis Lisenbee, and Dan Costello for reviewing data.
There were several sources of unpublished information that were used in the development of this map which are
acknowledged below. The sources were (1) a database of down-hole geophysical logs developed by the
Geological Survey Program, (2) personal files of J.P. Gries to which access was provided by the South Dakota
School of Mines & Technology, (3) files of the Geological Survey Program containing geochemical data compiled
by R.A. Schoon and a May 1994 letter from R.A. Schoon to “Placer Dome, U.S.” listing selected test holes and
wells intersecting the Precambrian surface, (4) compilations in 1952 and 1963 by F.V. Steece of test holes and
wells intersecting the Precambrian surface, and (5) internal databases developed by the Water Rights Program,
Department of Environment and Natural Resources, containing information on a statewide network of observation
wells, water-right permits, and well-completion reports.

The Geological Survey Program, Department of Environment and Natural Resources, engages in an ongoing data
collection and interpretation process. An outcome of that process is to reflect those interpretations on maps such
as this one. Reasonable efforts have been made to ensure that this map accurately reflects the source data used in
its preparation. This map is date specific. As additional data become available, geologic interpretations may be
revised and the map may be updated by the Geological Survey Program. This map should not be enlarged or
otherwise used in an attempt to interpret more detail than can be seen at the 1:150,000 scale.
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Precambrian rock types and major faults within the enclosed Precambrian outcrop area of the Black 
Hills, South Dakota. Base data defined in Explanation. Figure is modified from Martin and others (2004).

Scale 1:500,000

3N

2E

Contour interval is 100 feet. Contour datum is mean sea level. 
Map Projection:

North American Datum 1927
Lambert Conformal Conic

0 3 6 9 12 Miles

0 4 8 12 16
Kilometers

Scale 1:150,000
:

Baker, C.L., 1947, Deep borings of western South Dakota (revised 1953): South Dakota Geological Survey Report of Investigations 57, 112 p. (Revised 1953.)
_____1948, Additional well borings in South Dakota: South Dakota Geological Survey Report of Investigations 61, 40 p. (Suppl. Report of Investigations 57.)
_____1951, Well borings in South Dakota, 1948-1950: South Dakota Geological Survey Report of Investigations 67, 67 p. (Reprint 1953.)
Bretz, R.F., and Barari, A., 1996, Ground-water study for the city of Keystone, South Dakota: South Dakota Geological Survey Open-File Report on Urban and Rural
     Studies 45, 41 p.
Brown, B.L., 1959, List of oil and gas tests in South Dakota: South Dakota Geological Survey Circular 30, 18 p.
Carter, J.M., Driscoll, D.G., and Williamson, J.E., 2002, The Black Hills hydrology study: U.S. Geological Survey Fact Sheet FS-046-02, 6 p., 
     http://sd.water.usgs.gov/projects/bhhs/Intro.html [accessed 2008-2009.]
Darton, N.H., 1896, Preliminary report on the artesian waters of a portion of the Dakotas: U.S. Geological Survey Annual Report, v. 17, pt. 2, p. 603-694.
_____1905, Preliminary report on the geology and underground water resources of the central Great Plains: U.S. Geological Survey Professional Paper 32, 433 p.
_____1909, Geology and underground waters of South Dakota: U.S. Geological Survey Water-Supply Paper 227, 156 p.
_____1918, Artesian waters in the vicinity of the Black Hills, South Dakota: U.S. Geological Survey Water-Supply Paper 428, 64 p.
Darton, N.H., and Smith, W.S.T., 1904, Edgemont folio, South Dakota-Nebraska: U.S. Geological Survey Folios of the Geologic Atlas 108, 10 p.
Geological Survey Program, 2010, Core and cuttings repository database: South Dakota Department of Environment and Natural Resources, 
     http://www.sddenr.net/core/ [accessed 2005-2009.]
_____2010, Lithologic logs database: South Dakota Department of Environment and Natural Resources, http://www.sddenr.net/lithdb/ [accessed 2005-2009.]
Lidiak, E.G., 1971, Buried Precambrian rocks of South Dakota: Geological Society of America Bulletin, v. 82, p. 1411-1420.
Lisenbee, A.L., 1985, Tectonic map of the Black Hills uplift, Montana, Wyoming, and South Dakota: Wyoming Geological Survey MS-13, scale 1:250,000.
Martin, J.E., Sawyer, J.F., Fahrenbach, M.D., Tomhave, D.W., and Schulz, L.D., 2004, Geologic map of South Dakota:  South Dakota Geological Survey General
     Map 10, scale 1:500,000.
Minerals and Mining Program, Oil and Gas Section, 2010, Oil and gas database: South Dakota Department of Environment and Natural Resources,
     http://www.sddenr.net/oil_gas/ [accessed 2005-2009.]
Petsch, B.C., 1942, The Medicine Butte anticline: South Dakota Geological Survey Report of Investigations 45, 24 p.
Rothrock, E.P., 1936, Logs of some deep wells in western South Dakota (revised edition 1946): South Dakota Geological Survey Report of Investigations 4, 108 p.
     (Revised 1946).
Rothrock, E.P., and Robinson, T.W., Jr., 1938, Artesian conditions in west central South Dakota (2d ed.): South Dakota Geological Survey Report of Investigations 26,
     93 p.
Sanborn Library LLC, 2010, Digital Sanborn maps, 1867-1970: ProQuest LLC, http://sanborn.umi.com/ [accessed 2006-2009.]
Schoon, R.A., 1965, Selected formation tops in oil and gas tests in South Dakota drilled before January 1, 1965: South Dakota Geological Survey Circular 35, 66 p.
_____1968, Selected formation tops in water wells logged by the South Dakota Geological Survey to January 1, 1968: South Dakota Geological Survey Circular 36, 
     28 p.
Sims, P.K., Peterman, Z.E., Hildenbrand, T.G., and Mahan, S., 1991, Precambrian basement map of the Trans-Hudson Orogen and adjacent terranes, northern
     Great Plains, U.S.A.: U.S. Geological Survey Miscellaneous Investigations Series Map I-2214, 53 p., 1 map sheet, scale 1: 1,000,000.
Sims, P.K., Saltus, R.W., and Anderson, E.D., 2005, Preliminary Precambrian basement structure map of the continental United States – An interpretation of 
     geologic and aeromagnetic data: U.S. Geological Survey Open-File Report 2005-1029, 31 p.
Steece, F.V., 1961, Preliminary map of the Precambrian surface of South Dakota: South Dakota Geological Survey Mineral-Resource Investigation 2, scale 1 in = 17 mi.
Todd, J.E., 1898, The first and second biennial reports on the geology of South Dakota with accompanying papers: South Dakota Geological Survey Bulletin 2, 139 p.

The Elevation contour map of the Precambrian surface of South Dakota, Black Hills inset, was created using depth and rock-type data from more than 2,800 drill holes in combination with published depths to the Precambrian basement and Precambrian rock
types intersected (such as granite and schist), as well as published Precambrian structural contour data within the inset area (see SELECTED REFERENCES). For the Black Hills, where Precambrian rocks are exposed at the surface, elevation contours were
taken from 1:24,000 scale hypsography (digitized from digital raster graphs or DRGs). These contours were then modified based on drill-hole data in and around outcrop areas. A unique aspect of this map is the inclusion of contours in the outcrop area.
Inclusion of the contours in the outcrop areas provides a more complete perspective of the configuration of the Precambrian basement in the Black Hills area.

The drill-hole data presented on this inset are a small subset of available data. Presented here are Precambrian intersect data from 386 drill holes and an additional 162 drill holes that do not intersect the Precambrian basement but help constrain the contour
placement. Because much of the Black Hills inset is represented by outcrop (shown by the green outline), contour spacing on the Precambrian surface is tight, considerably limiting the amount of other data that can be presented on this map. The complete
dataset is available for download at the Geological Survey Program, Department of Environment and Natural Resources, website. Further discussion on data sources and drill-hole location is included on the 1:500,000-scale map titled Elevation contour map of
the Precambrian surface of South Dakota.
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