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Attraction
Devils Tower - imposing geology, memorable experience, natural setting, peaceful drive, and an
unexpected bonus of a charming prairie dog town ~ maybe this deserves Rve stars all around.

History of Devils Tower
Rising 1,267 feet above the Belle Fourche river in the Black Hills prairie is a rock monument
with many names. The U.S. Government designated the feature as Devils Tower since an
interpreter on Colonel Dodge’s 1875 expedition mistranslated an Indian name to be “Bad God’s
Tower.” Many of the Plains Indian names and origin legends refer to a giant bear, and they all
hold the ground to be sacred. About 500,000 visitors come each year to view the inspiring
landscape. Annually about 5,000 to 6,000 climbers come to scale 867 feet up its columns to
the top at 5,112 feet above sea level. Only about two thirds of the climbers make it. In 1977,
Steven Spielberg, used it as the site for a movie about the Rrst human-alien contact. President
Theodore Roosevelt extended the American Antiquities Act by making the feature the Rrst
national monument in 1906.

Image by Mark Fisher
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Visions of Devils Tower.

 (https://www.nationalparkstraveler.org/2014/06/road-

(/uploads/8/4/7/8/84786270/devils-tower-2_orig.png)

Image: Native American: https://www.nationalparkstraveler.org/2014/06/road-national-park-
system-theres-cold-those-hills25253

https://www.nationalparkstraveler.org/2014/06/road-national-park-system-theres-cold-those-hills25253
https://www.geowyo.com/uploads/8/4/7/8/84786270/devils-tower-2_orig.png


national-park-system-theres-cold-those-hills25253)
 (http://climb4kc.org/events/devils-

tower-climb/)
(https://wallpapers.place/ufo-wallpaper-wide-hd/)

 (https://www.nps.gov/deto/index.htm)

At the time of the American Revolutionary War in 1776, the Lakota defeated the Cheyenne and
took over the Black Hills as their new homeland. By the second Laramie Treaty of 1868, the
U.S. government established the Great Sioux Reservation that recognized the Black Hills as
Sioux land in perpetuity. Article II of the treaty exempted white people from settlement in the
area for all time: 
 

 
Four years later the Secretary of Interior began to have second thoughts that the Sioux got too
much out of the treaty. Besides there may be untapped natural resources and mineral wealth in
the Black Hills (Delano letter, 1872). Lieutenant Colonel Custer was dispatched on an
expedition to explore the region and assess sites for future military outposts in 1874. He
found gold, and the prospectors rushed into the hills. An editorial in the Yankton and Dakotian
newspaper summarized the 19th century view of the Lakota, the 1868 Treaty and the Black
Hills gold discovery:  
 

 
The result of these attitudes was the year-long Great Sioux War (Feb.1876-Feb. 1877) and the
demise of Custer and the troopers of the Seventh Calvary he led into the valley of the Little Big
Horn.

;
Climbers: http://climb4kc.org/events/devils-tower-climb/

; Film: https://wallpapers.place/ufo-wallpaper-wide-hd/
; National

Monument: https://www.nps.gov/deto/index.htm

“… the United States now solemnly agrees that no persons, except those herein designated and
authorized so to do, and except such oQcers, agents, and employees of the government as may
be authorized to enter upon Indian reservations in discharge of duties enjoined by law, shall ever
be permitted to pass over, settle upon, or reside in the territory described in this article, or in
such territory as may be added to this reservation for the use of said Indians …”

“This abominable compact is now pleaded as a barrier to the improvement and development of
one of the richest and most fertile regions in America.  What shall be done with these Indian
dogs in our manger? They will not dig gold or let others do it.  They are too lazy and too much
like mere animals to cultivate the fertile soil, mine the coal, develop the salt mines, bore the
petroleum wells, or wash the gold.”

https://www.nationalparkstraveler.org/2014/06/road-national-park-system-theres-cold-those-hills25253
http://climb4kc.org/events/devils-tower-climb/
https://wallpapers.place/ufo-wallpaper-wide-hd/
https://www.nps.gov/deto/index.htm




Top: Custer Expedition of 1874.Bottom: Black Hills gold prospectors in 1875. 

(http://www.wyomingtalesandtrails.com/custer8.html)

(http://nativeamericannetroots.net/diary/1177)

Devils Tower and Black Hills Regional Geology
Devils Tower is one of many intrusive igneous bodies that comprise the northern Black Hills
Eocene alkaline magmatic province. The Black Hills are the Laramide arch that marks the
furthest east extent of the Rocky Mountains. Laramide deformation began in the area about 64
million years ago and ceased about 40 million years ago. Deformation was the result of
northeast directed compressive stress due to subduction along western North America. The
subduction was initiated with the continents’ separation and westward migration from Africa
185 million years ago with the breakup of Pangea. It produced a northwest trending domal fold
called an anticline that is 140-mile-long with a maximum width of 75 miles. Precambrian
weakness zones were reactivated as faults and fractures in the structure. Structural relief on
the hanking monoclines above the faults is over 5,000 feet. The Phanerozoic sedimentary
rocks overlying the domal structure were eroded back within the last ten million years.

Image: Top: Illingworth, W.H., 1874,
Photograph; http://www.wyomingtalesandtrails.com/custer8.html

; Bottom: Ojibwa, 2001, Native American
Netroots,  http://nativeamericannetroots.net/diary/1177

http://www.wyomingtalesandtrails.com/custer8.html
http://nativeamericannetroots.net/diary/1177


Geologic map of the Black Hills area. Location of cross sections AA’ and DD’ are shown.
Geologic code: Xg: Precambrian metamorphic and igneous rocks, lPz: lower Paleozoic units
(Cambrian-Mississippian), uPz: upper Paleozoic units (Pennsylvanian-Permian), T: Triassic
units, J: Jurassic units, uK1-uK3: undesignated Cretaceous units (oldest to youngest), Ti:
Tertiary igneous rocks, Twr: Tertiary White River Group, Tp: Tertiary Pliocene (Upper
Miocene-Pliocene Ogallala Formation)

(http://gotbooks.miracosta.edu/geology/images2/black_hills_SD_WY.jpg) ​
Image: http://gotbooks.miracosta.edu/geology/images2/black_hills_SD_WY.jpg

http://gotbooks.miracosta.edu/geology/images2/black_hills_SD_WY.jpg


Southwest to northeast structural cross sections AA’ (northern Black Hills) and DD’ (southern
Black Hills). Tertiary intrusive rocks are only developed in the northern Black Hills (AA’). The
Early Proterozoic Homestake Formation is the main gold ore zone. The blocks of Archean
crust in the southern Black Hills (DD’) may be some rafted portions of the Superior craton.
Complexity of folding and metamorphosis within the Precambrian rocks indicates the
multiple deformational events that these ancient units were subjected to before, during, and
after the Trans-Hudson tectonic event. The “Great Unconformity” between Precambrian and
Phanerozoic rocks indicated by solid red line.

https://pubs.usgs.gov/sim/2777/downloads/2777_sheet2.pdf
(https://pubs.usgs.gov/sim/2777/downloads/2777_sheet2.pdf)

The Precambrian rocks were deformed and intruded during the Trans-Hudson tectonic event.
This was a continent-continent collision between the Wyoming and Superior cratons occurring
2.0 to 1.8 billion years ago. The tectonic fabric imparted to the rocks from this event would
inhuence the location of the much later Laramide structuring and Tertiary magmatism. ​

Image:Redden, J.A., and DeWitt, E., 2008, Maps showing geology, structure, and geophysics of
the central Black Hills, South Dakota: U.S. Geological Survey Scientidc Investigations Map 2777,
Sheet 2, Cross Sections AA’ and
DD’; 

https://pubs.usgs.gov/sim/2777/downloads/2777_sheet2.pdf


Trans-Hudson origin cross section showing the future Black Hills (star) granitic basement
and supercrustal rocks before and after the suturing of the two cratonic plates. ​
Image: 

(http://wyogeo.org/contents/plugins/innovaeditor/assets/Alvis%20Lisenbee%20Geology%20of
%20the%20Black%20Hills%20Uplift%20-%20August%202014.pdf)

Black Hills Eocene Alkaline Magmatic Province
An igneous trend of laccoliths, diatremes, sills and dikes developed from 46 to 58 million
years ago (Eocene). The province extends about 70 miles from Bear Butte in the east, to the
Missouri Buttes in the west and consists of alkalic intrusive bodies of mainly trachyte,
phonolite, rhyolite and monzonite. Alkaline igneous rocks have higher concentration of alkali

After Lisenbee, A.L., 2014,Geology of the Black Hills
PowerPoint; http://wyogeo.org/contents/plugins/innovaeditor/assets/Alvis%20Lisenbee%20Geol
ogy%20of%20the%20Black%20Hills%20Uplift%20-%20August%202014.pdf

http://wyogeo.org/contents/plugins/innovaeditor/assets/Alvis%20Lisenbee%20Geology%20of%20the%20Black%20Hills%20Uplift%20-%20August%202014.pdf


minerals (e.g. feldspathoids (nepheline and leucite), sodic amphibole (glaucophane), sodic
pyroxene (aegirine)) and are deRcient in silica. Volumetrically these rocks account for less
than one percent of all igneous rocks.  Their presence in a continental intraplate setting is
extremely rare. The province is aligned along a N70-80°W lineament that is an extension of the
Sage Creek fault. A Bouguer gravity proRle of the lineament is interpreted to be a deep-seated,
left-lateral wrench fault with over 30 miles (50 km) of offset on the basement. The northern
Black Hills magmatic province is part of a larger N40°W of alkalic magmatism that extends
435 miles (700 km) into southern Alberta (see map below). This larger trend is called the Great
Plains Alkali Province (GPAP). This larger igneous trend is the farthest Tertiary magmatism
resulting from the subduction beneath the North American plate (Laurentia). It may mark the
eastern edge of a slab window in the subducted Farallon-Kula plate (progressive rollback of
the western edge of the Farallon plate to create the gap to allow mantle upwelling).   ​

Aerial Images of some of the intrusive features of the Black Hills Eocene Alkaline Magmatic
Province.

(ftp://ftp.geology.wisc.edu/maher/air/107-24k2.jpg)

(https://csmsgeologypost.blogspot.com/2013/12/black-hills-laramide-intrusions.html)

(ftp://ftp.geology.wisc.edu/maher/air/108-14k2.jpg)

Image: Left and Right: Maher, L. J., Jr., 1966, Black Hills aerial images of igneous intrusions,
Left: ftp://ftp.geology.wisc.edu/maher/air/107-24k2.jpg

;
Center: https://csmsgeologypost.blogspot.com/2013/12/black-hills-laramide-intrusions.html

;
Right: ftp://ftp.geology.wisc.edu/maher/air/108-14k2.jpg

.

ftp://ftp.geology.wisc.edu/maher/air/107-24k2.jpg
https://csmsgeologypost.blogspot.com/2013/12/black-hills-laramide-intrusions.html
ftp://ftp.geology.wisc.edu/maher/air/108-14k2.jpg


Regional tectonic map showing location of major Paleocene-Eocene alkalic volcanic centers
and associated West-Northwest fault zones. The Black Hills alkali magmatic province marks
the southern end of a N40°W trend of volcanic centers that extends to the Bearpaw
Mountains in Montana. The N70°W of the Black Hills magmatism is an extension of the Sage
Creek fault system/lineament (red dashed line). The Great Plains alkalic province (GPAP)
location is shown in blue rectangle. Laramide structural arches shown by brown text and
dashed lines. Precambrian terrane code: MzPz (oceanic-arc rocks of Mesozoic–Paleozoic
age), Xc (Proterozoic Colorado province), Xt (Proterozoic Trans-Hudson orogen), XAm
(Proterozoic foreland fold-and-thrust belt), Xw (Proterozoic Wallace terrane), Ap (Archean
Pend Oreille domain), Amh (Archean Medicine Hat block), Aw (Archean Wyoming province),
and Ats (Archean tectonically shortened margin).

(http://www.academia.edu/3642234/Duke_Tecto2009)

Image: After Duke, G.I., 2009, Black Hills–Alberta carbonatite–kimberlite linear trend: Slab edge
at depth?: Tectonophysics 464, Fig. 2, p.
187; http://www.academia.edu/3642234/Duke_Tecto2009

http://www.academia.edu/3642234/Duke_Tecto2009


Bouguer gravity anomaly map of South Dakota that shows lateral density variations in the
earth.  Black Hills shown by black line. The Sage Creek fault/lineament is indicated by white
dashed line (dotted where inferred) that follows a negative anomaly trend.

 (https://pubs.usgs.gov/of/2002/ofr-02-0341/sd_boug.htm)

Image: After Kucks, R.P. and Hill , P.L., 2002, South Dakota Complete Bouguer Gravity Anomaly
Map: U.S. Geological Survey Open File Report 02-341; https://pubs.usgs.gov/of/2002/ofr-02-
0341/sd_boug.htm

https://pubs.usgs.gov/of/2002/ofr-02-0341/sd_boug.htm


Generalized diagram of the Black Hills Precambrian basement surface structure. ​

(http://wyogeo.org/contents/plugins/innovaeditor/assets/Alvis%20Lisenbee%20Geology%20of
%20the%20Black%20Hills%20Uplift%20-%20August%202014.pdf)

Generalized structural cross section of the Black Hills Precambrian basement. Thrust faults

Image: After Lisenbee, A.L., 2014, Geology of the Black Hills
PowerPoint; http://wyogeo.org/contents/plugins/innovaeditor/assets/Alvis%20Lisenbee%20Geol
ogy%20of%20the%20Black%20Hills%20Uplift%20-%20August%202014.pdf

http://wyogeo.org/contents/plugins/innovaeditor/assets/Alvis%20Lisenbee%20Geology%20of%20the%20Black%20Hills%20Uplift%20-%20August%202014.pdf


do not penetrate through the Phanerozoic cover thus producing monolines at the surface.
Cross section location shown on basement surface map above. BHM: Black Hills monocline,
FPM: Fanny Peak monocline, D-LD: Deadwood-Lead Dome. ​

(http://wyogeo.org/contents/plugins/innovaeditor/assets/Alvis%20Lisenbee%20Geology%20of
%20the%20Black%20Hills%20Uplift%20-%20August%202014.pdf)

Image: After Lisenbee, A.L., 2014, Geology of the Black Hills
PowerPoint; http://wyogeo.org/contents/plugins/innovaeditor/assets/Alvis%20Lisenbee%20Geol
ogy%20of%20the%20Black%20Hills%20Uplift%20-%20August%202014.pdf

http://wyogeo.org/contents/plugins/innovaeditor/assets/Alvis%20Lisenbee%20Geology%20of%20the%20Black%20Hills%20Uplift%20-%20August%202014.pdf




Phanerozoic sedimentary rocks shown in green, pink, orange and beige eroding back away
from the Precambrian igneous-metamorphic core of the Black Hills shown in purple. Black
rectangle shows location of the Tertiary Northern Black Hills alkali magmatic trend. Thrust
fault trace drawn at Cretaceous Fall River Formation level. Sage Creek lineament shown by
red dashed line. GP: Great Plains, PRB: Powder River Basin.
​

(https://www.nps.gov/moru/learn/nature/geologicactivity.htm)

The northern Black Hills Eocene alkalic magmatic province. Several smaller domes exist in
the area where sedimentary rocks still cover the igneous intrusions (white dotted lines). The
folding and doming of sedimentary rocks is caused by igneous intrusion.  Structural cross
section A to A’ above shows one of these intrusions at Bear Butte with rhyolite in the core of
the structure. 

(http://wyogeo.org/contents/plugins/innovaeditor/assets/Alvis%20Lisenbee%20Geology%20of
%20the%20Black%20Hills%20Uplift%20-%20August%202014.pdf)

Image: After National Park
Service; https://www.nps.gov/moru/learn/nature/geologicactivity.htm

Image: Google Earth; Data: Lisenbee, A.L., 2014, Geology of the Black Hills
PowerPoint; http://wyogeo.org/contents/plugins/innovaeditor/assets/Alvis%20Lisenbee%20Geol
ogy%20of%20the%20Black%20Hills%20Uplift%20-%20August%202014.pdf

https://www.nps.gov/moru/learn/nature/geologicactivity.htm
http://wyogeo.org/contents/plugins/innovaeditor/assets/Alvis%20Lisenbee%20Geology%20of%20the%20Black%20Hills%20Uplift%20-%20August%202014.pdf


Black Hills Gold
The presence of gold in the Black Hills was reported by Father De Smet in the 1860s. Horatio
Ross, a civilian prospector attached to the Custer Expedition, Rrst panned placer gold along
French Creek near Custer, South Dakota on July 31, 1874. Gold mineralization occurs in
several places along the trend of Eocene intrusive domes, but two Precambrian ore sites
dominate the gold recovery. Homestake Mine at Lead accounts for over ninety percent of the
produced gold from Precambrian ore bodies (Homestake Formation, shown in cross section
AA’ above and on the schematic cross section below). About four miles to the west the
majority of the remaining gold ore is found in the Cambrian Deadwood Formation at Bald
Mountain Mine. Hydrothermal replacement during Eocene magmatism and older placer
deposits in the basal conglomerate account for these smaller deposits.  Minor amounts of ore
were recovered from quartz veins in Precambrian quartz-mica schist.



 
Schematic cross section through the northern Black Hills, showing general spatial
relationships between the Iron formation-hosted gold (Homestead Formation), Cambrian
paleoplacers (Hidden Treasure), and Tertiary epithermal mineralization (e.g. Gilt Edge and
Richmond Hill - intrusion and breccia-hosted deposits; Golden Reward, Annie Creek, and
Carbonate – sediment-hosted deposits; various levels of Homestake mine – Precambrian-
hosted epithermal mineralization). Precambrian-hosted epithermal veins are inferred to be
conduits for fuid migration into Phanerozoic rocks. Ore bodies are in black. Letter symbols
refer to Phanerozoic formations that were probably present at the time the Tertiary
magmatism began. Cd: Cambrian Deadwood Formation, Mp: Mississippian Pahasapa
Formation, Pm: Pennsylvanian Minnelusa Formation, Po: Permian Opeche Shale, Trs: Triassic
Speargsh Formation, Js: Jurassic Sundance Formation, Jm: Jurassic Morrison Formation, Ki:
Cretaceous Inyan Kara Group, Kp-Km: Cretaceous Pierre Shale through Mowry Formation. 
Image: After Paterson, C.J., Lisenbee, A.L. and Redden, J.A., 1988, Gold Deposits in the Black
Hills, South Dakota: Wyoming Geological Association 39th Field Conference Guidebook, Fig. 3,
p. 299. 



Geologic model of Northern Black Hills and Great Plains alkalic magmatic province. Model
includes (1) southwestern edge of Kula plate in the transition zone (layer between the upper
and lower mantle where mineral crystal structure becomes denser; subducted plates can
become stuck and or detached here), (2) upwelling mantle (through the gap between the
plates), and (3) “relaxation” (tension) of thick Archean lithosphere 50 million years ago (Ma).
Melting occurred as upwelling mantle passed throughthe transition zone and was focused at
the edge of the Kula slab (western edge) and Farallon plate (eastern edge). After extension
began in Idaho and Montana at ~53 to 49 Ma, alkalic magmas were able to ascend rapidly
upward through fractures in the thinned lithosphere, along the N40°W zone above the Kula
slab edge. The N40°W zone thus represents a vertical projection up to the surface from the
slab edge at depth and marks the easternmost margin of Eocene volcanism.

(http://www.academia.edu/3642234/Duke_Tecto2009)

Image: Modided after Duke, G.I., 2009, Black Hills–Alberta carbonatite–kimberlite linear trend:
Slab edge at depth?: Tectonophysics 464, Fig. 2, p.
187; http://www.academia.edu/3642234/Duke_Tecto2009

http://www.academia.edu/3642234/Duke_Tecto2009


Devils Tower Geology
Devils Tower with its columnar jointing is the most easily recognized of the intrusive bodies in
the magmatic province. The jointing is formed by contraction as the magma cools. The joints
align perpendicular to the direction of the cooling front. The feature can be separated into four
segments based on the nature of the columnar jointing. The upper columns (UC) extend about
590 feet (180 m) from the top.  Vertical columns, over ten feet in diameter are present. The
lower columns (LC) exhibit a smaller diameter beginning with 6-9 feet at the base and tapering
to 4 feet at the transition with the upper columns. The transition zone may mark a variation in
mineralogy. Dark compositional layering separates the two segments. At the shoulder (S) the
lower columns continue down but splay outward as they approach the base.  The base (B)
displays more fractures and variability in orientation of columns. It merges into an extensive
scree pile. The tower penetrates through the Jurassic Sundance Formation in the Belle
Fourche river valley. Three miles to the northwest the Missouri Buttes emerge out of the
landscape developed in the Jurassic Morrison Formation.

Devils Tower areal and ground level images. Lower row are close-up images of the segments.
White arrows point to changes in the columnar joints. Black arrows point to compositional
changes. UC: upper columns, LC: lower columns, S: shoulder, B: base.

(ftp://ftp.geology.wisc.edu/maher/air/108-13k2.jpg)
Image: Upper Left: Maher, L.J., Jr., 1966, ftp://ftp.geology.wisc.edu/maher/air/108-13k2.jpg

; Upper Right: Závada, P., Dědeček, P., Lexa,
J., and Keller, G.R., 2015, Devils Tower (WY, USA) – A Lava Coulée Emplaced into a Maar-

ftp://ftp.geology.wisc.edu/maher/air/108-13k2.jpg


https://www.researchgate.net/publication/274352740_Devils_Tower_WY_USA_-
A_Lava_Coulee_Emplaced_Into_a_Maar-diatreme_Volcano
(https://www.researchgate.net/publication/274352740_Devils_Tower_WY_USA_-
A_Lava_Coulee_Emplaced_Into_a_Maar-diatreme_Volcano); Lower Left: Ibid, Fig. 1B; Bottom
Center: Le Compte, E., 2014, http://skywalker.cochise.edu/wellerr/students/devils-
tower/project.htm (http://skywalker.cochise.edu/wellerr/students/devils-tower/project.htm);
Bottom Right: http://www.photovolcanica.com/VolcanoInfo/Devils%20Tower/USA09_1396.jpg
(http://www.photovolcanica.com/VolcanoInfo/Devils%20Tower/USA09_1396.jpg)

​The tower is frequently, and incorrectly, referred to as a “volcanic neck.” The columnar jointing
pattern disproves this interpretation. Columns form perpendicular to the cooling front and the
pattern observed at Devils Tower is opposite of what one would expect in a volcano. 

Magma cooling progles and resulting pattern of columnar joints.
Image: Bentley, C., 2011, https://blogs.agu.org/mountainbeltway/2011/08/31/columns-form-
perpendicular-to-cooling-fronts/
(https://blogs.agu.org/mountainbeltway/2011/08/31/columns-form-perpendicular-to-cooling-
fronts/)

​The lithology of the tower igneous rock is a phonolite porphyry. The large crystals of feldspar
indicate that initially the magma cooled slowly, as an intrusive deposit would. Whereas a
volcano is an extrusive deposit that would have cooled quickly and produced rock with
extremely Rne crystal size.

diatreme Volcano?: Geosphere, Vol. 11, No. 2, Fig. 1D, p.
44;

https://www.researchgate.net/publication/274352740_Devils_Tower_WY_USA_-A_Lava_Coulee_Emplaced_Into_a_Maar-diatreme_Volcano
http://skywalker.cochise.edu/wellerr/students/devils-tower/project.htm
http://www.photovolcanica.com/VolcanoInfo/Devils%20Tower/USA09_1396.jpg
https://blogs.agu.org/mountainbeltway/2011/08/31/columns-form-perpendicular-to-cooling-fronts/


Hand sample of Devils Tower phonolite porphyry. Porphyry texture indicates two stages of
cooling. The grst is slowly as the magma ascends for the large white feldspar crystals to
grow. The second is rapid, at shallow depth, resulting in a gne-grained matrix surrounding the
large crystals. 

(https://upload.wikimedia.org/wikipedia/commons/1/12/Phonolite_Porphyry_of_Devils_Tower_
in_Wyoming_in_USA.jpg)

Image: Morris, P., 2013, Phonolite porphyry of Devils Tower in Wyoming in
USA https://upload.wikimedia.org/wikipedia/commons/1/12/Phonolite_Porphyry_of_Devils_Tow
er_in_Wyoming_in_USA.jpg

https://upload.wikimedia.org/wikipedia/commons/1/12/Phonolite_Porphyry_of_Devils_Tower_in_Wyoming_in_USA.jpg


Missouri Buttes and Devils Tower phonolitic intrusions of the Eocene alkaline magmatic
province rising from the plains of west central Cook County, Wyoming. Note the top of the
tower is slightly domed. This surface marks the upper limit of penetration of the intrusion
into the former sedimentary cover. The surface also refects some contraction from magma
cooling and minor stream erosion as the monument was uncovered. Or … it just could be the
remnant of the alien ship landing pad.

(https://www.nps.gov/deto/learn/historyculture/places.htm)

​Several of the igneous related structures are subtle due to the Tertiary intrusive rock not being
exposed at the surface. Erosion has not yet removed the Phanerozoic cover from the igneous
core. Green Mountain Dome located 2.5 miles east of Sundance is a good example of such a
feature.

Image:https://www.nps.gov/deto/learn/historyculture/places.htm

https://www.nps.gov/deto/learn/historyculture/places.htm


Green Mountain dome intrusion outcrop, aerial and subsurface cross section views. Geologic
notation: Trs: Triassic Speargsh Formation, Pom: Permian Minnekahta Limestone and Opeche
Shale, Pm: Permo-Pennsylvaian Minnelusa Formation, Mp: Mississippian Pahasapa
Limestone, Cd: Cambrian Deadwood Formation, PC: Precambrian basement rocks, Ti: Tertiary
intrusive

(https://www.hickr.com/photos/jsjgeology/21267136081)

​The Lakota call the Black Hills Paha Sapa (“the hills that are black”). The thick pine forest
cover gives a dark color to the hills when seen from a distance (as the Pine Mountain dome
image above). They believe the ground is sacred, the place of the gods. People could speak to
the Great Spirit here. It remains a place of exceptional beauty and peace where one can
experience the power of landscape generated by earth processes.  

Image: Upper: St. John, J., 2015, Green Mountain
laccolith, https://www.qickr.com/photos/jsjgeology/21267136081

; Bottom Left: Google Earth; Bottom
Right: Lisenbee, A.L. and Martin, J.E., 1988, Igneous-Related Structures of the Southeastern
Bear Lodge Dome, Crooks County, Wyoming: WGA Eastern Powder River Basin - Black Hills; 39th
Annual Field Conference Guidebook, Fig. 2, p. 69.

https://www.flickr.com/photos/jsjgeology/21267136081


Things-To-Do
Two websites for information are at http://www.blackhillsbadlands.com/caves-cave-tours
(http://www.blackhillsbadlands.com/caves-cave-
tours).and http://www.sundancewyoming.com/explore-sundance/sundance-attractions
(http://www.sundancewyoming.com/explore-sundance/sundance-attractions)

http://www.blackhillsbadlands.com/caves-cave-tours
http://www.sundancewyoming.com/explore-sundance/sundance-attractions
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