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Johnson Draw area, Wind River Canyon.
Images: Google Earth
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View of erosion surface at top of the Madison Formation near Johnson Draw. Geologic
notation: Pp: Permian Phosphoria Formation Pt: Pennsylvanian Tensleep Formation Pa:
Pennsylvanian Amsden Formation Mm: Mississippian Madison Formation. This view is at 6.6
miles.


The Madison Formation was deposited on a shallow marine water platform that was part of a
large carbonate province located between zero and 9ve degrees north paleolatitude. The
platform was bounded on the north by the Central Montana Trough, by the intercratonic
Williston Basin to the northeast, the Transcontinental Arch to the southeast, and the Antler
Highlands to the west.

Image: Google Earth Street View



Left: Paleography of North America in the Early Mississippian. Right: Paleogeography of
Mississippian Madison platform during deposition of the Little Tongue Member (Sequence IV)
the uppermost unit present in Wind River Canyon.
Images: Left: After Blakey, R., 2011, NAM_key-345Ma_EMiss, Key Time Slices of North America
Geologic History DVD; Right: After Sonnenfeld, M. D., 1996, SEPM, Fig. 1, p. 167 (after Gutschick,
Sandberg and Sando, 1980), in Moore, C. H., 2001, Carbonate Reservoirs, Developments in
Sedimentology 55: Elsevier, Fig. 10.1, p. 342 (from CD).



Regional time/lithology proPle showing 19 million year duration of the Madison exposure in
the Wind River Canyon (WRC). 

(https://repositories.lib.utexas.edu/handle/2152/ETD-UT-2012-05-5134) 

Image: After Eldam, N.S., 2012, Structural Controls on Evaporite Paleokarst Development:
Mississippian Madison Formation, Bighorn Canyon Recreation Area, Wyoming and Montana
Uplifted Area: M.S. Thesis, University of Texas at Austin, Fig. 1.4, p. 9;
https://repositories.lib.utexas.edu/handle/2152/ETD-UT-2012-05-5134

https://repositories.lib.utexas.edu/handle/2152/ETD-UT-2012-05-5134


Madison Formation sequence stratigraphic column for the Bighorn/Wind River Basin. Right:
Hamilton Dome subsurface log correlation to lithostratigraphic and sequence stratigraphic
outcrop descriptions in southern Bighorn Basin. Cross section datum is the bottom of the
regional solution zone at the base of Sequence IV (A Zone).

The Madison Limestone post-depositional conversion to dolomite appears to depend on the
original rock fabric. The 9ner grain rocks are preferentially dolomitized, which can increase the
reservoir quality (porosity) of carbonates. 

Images: Right: Moore, C. H., 2001, Carbonate Reservoirs, Developments in Sedimentology 55:
Elsevier, Fig. 10.4, p. 345 (from CD); Right: Log: After Wyoming oil and Gas Conservation
website http://wogcc.state.wy.us/legacywogcce.cfm
(http://wogcc.state.wy.us/legacywogcce.cfm); Lithostratigraphic Columns: After Sando, W.J.,
1967, Madison Limestone (Mississippian), Wind River, Washakie and Owl Creek Mountains:
AAPG Bulletin, Vol. 51, no. 4, Fig. 4, p. 536; Sequence Stratigraphic Column: After Smith, T., and
Eberli, G., 2004, The Sequence Stratigraphic and Paleogeographic Distribution of Reservoir-
Quality Dolomite, Madison Formation, Wyoming and Montana, Fig. 1, p. 4;
http://mgg.rsmas.miami.edu/groups/csl/secure/archive/2001/Taury.pdf
(http://mgg.rsmas.miami.edu/groups/csl/secure/archive/2001/Taury.pdf)

http://wogcc.state.wy.us/legacywogcce.cfm
http://mgg.rsmas.miami.edu/groups/csl/secure/archive/2001/Taury.pdf


Devonian Darby Formation depositional limit. Left: Thickness map shows 0-edge in Wind
River Canyon (WRC). Right: Outcrop photo of formation pinchout.  Mm is Mississippian
Madison, Dd is Devonian Darby and and Ob is Ordovician Bighorn

(http://usgeologymorphology.com/wind-river-43-32-45-N-SV-800px.jpg)
(http://usgeologymorphology.com/wind-river-43-32-45-N-SV-
800px.jpg)
(http://usgeologymorphology.com/wind-river-43-32-45-N-SV-800px.jpg)

The Middle to Late Ordovician Bighorn Dolomite forms the lowermost prominent carbonate
cliffs in the Wind River Canyon. Thickness ranges from 85 to 140 feet. The formation was
deposited in a regionally extensive tropical marine shelf environment that extended from
Greenland to New Mexico. The lowest massive Steamboat Point Member is comprised of
mottled light to medium gray and medium to coarse grained crystalline dolostone with locally

Images: Left: After Baars, D., 1972, RMAG Geologic Atlas, Fig. 4, p. 94. Right: After http
://

usgeologymorphology.com/wind-river-43-32-45-N-SV-800px.jpg

http://usgeologymorphology.com/wind-river-43-32-45-N-SV-800px.jpg
http://usgeologymorphology.com/wind-river-43-32-45-N-SV-800px.jpg
http://usgeologymorphology.com/wind-river-43-32-45-N-SV-800px.jpg


abundant chert nodules. Incomplete dolomitization results in variable weathering producing
the characteristically hackly weathered surface perpendicular to the strati9cation on outcrop
(Kilsgaard et al., 1972).  Cyclic bedding on a scale of about 1-3 feet is visible from a distance
and has been interpreted as the result of glacial-induced sea level buctuations.

Ordovician Bighorn Formation. Left: Thickness map shows 0-edge about 25 miles south of
Wind River Canyon (WRC). Right: Bighorn Dolomite outcrop cross section of from the Bighorn



to Owl Creek Mountains.

Ordovician Bighorn Dolomite, Chimney Rock, Wind River Canyon. Chimney Rock is at 8.3
miles.


 

Images: Left: After Lynds, R. Campbell-Stone, E., Becker, T.P. and Frost, C.D., 2010, Stratigraphic
evaluation of reservoir and seal in a natural CO2 eeld: Lower Paleozoic, Moxa Arch, southwest
Wyoming: Rocky Mountain Geology, v. 45, Fig. 4, p. 118; Right: After Zenger, D.H. and LeMone,
D.V., 1995, Widespread "Bighorn facies", Upper Ordovician, North America; in Cooper, J.D.,
Droser, M.L., and Finney, S.C. (eds.), Ordovician Odyssey: Short Papers for the Seventh
International Symposium on the Ordovician System, Paciec Section, SEPM, Book 77, Fig. 3, p.
390.

Images: Left: Chimney Rock: Google Earth Street View in winter (top) and summer (bottom).
Center: After Blakey, R., 2011, NAM_key-450Ma_LOrd, Key Time Slices of North America
Geologic History DVD; Right: Chimney Rock close-up: Google Earth Street View



Ordovician Bighorn – Cambrian Gallatin contact on east wall and to southward in Canyon
after sharp veer to the east (L/R) just past Teeter Canyon. Ob is Ordovician Bighorn and Cg is
Cambrian Gallatin.  View is at 8.5 miles.
Images: Google Earth Street View



Left: Southwest view into Teeter Canyon. Right: Oblique north aerial view of geologic map
near Teeter Canyon and Windy Point. Geologic notation: Pp: Permian Phosphoria Formation,
Pt: Pennsylvanian Tensleep Formation, Pa: Pennsylvanian Amsden Formation, Pad:
Ranchester Member of Pennsylvanian Amsden Formation, Pah: Horseshoe Member of
Pennsylvanian Amsden Formation, Mm: Mississippian Madison Formation, Ob: Ordovician
Bighorn Formation, Cg: Cambrian Gallatin Formation.
Images: Left: Google Earth Street View; Right: After Maughan, E.K., 1972, Geologic map of the
Wedding of the Waters quadrangle, Hot Springs County, Wyoming: U.S. Geological Survey,
Geologic Quadrangle Map GQ-1042, scale 1:24,000



Bidirectional, bedding patterns.


(http://www.seddepseq.co.uk/SEDIMENTOLOGY/Sedimentology_Features/Strat_Bedforms/Bed
ding.htm#baser)

Image:
http://www.seddepseq.co.uk/SEDIMENTOLOGY/Sedimentology_Features/Strat_Bedforms/Beddin
g.htm#kaser

http://www.seddepseq.co.uk/SEDIMENTOLOGY/Sedimentology_Features/Strat_Bedforms/Bedding.htm#flaser


Madison (Mm) and Bighorn (Ob) on skyline on west side of highway. Slopes are Cambrian
Gallatin (Cg) and Cambrian Pilgrim Limestone (Cp). This view is at 12.2 miles. 
Image: Google Earth



Back-limb thrust in Wind River Canyon. Fault is the result of a bedding plane detachment
within the incompetent Cambrian shales in response to structural folding during Laramide
mountain building. Geologic notation: Pa: Pennsylvanian Amsden Formation, Mm:
Mississippian Madison Limestone, Obh: Ordovician Bighorn Dolomite, Cg: Cambrian Gallatin
Formation, Cp: Cambrian Pilgrim Limestone Member of Gallatin Formation.
Images: Steele, K.K., 2007, WRC Cp back-limb thrust fault.



Contact of Cambrian Gros Ventre and Flathead Formations on east canyon wall.

(http://www.wsgs.uwyo.edu/StratWeb/OwlCreekMts/OwlCreekMtsALL.aspx)
Image: http://www.wsgs.uwyo.edu/StratWeb/OwlCreekMts/OwlCreekMtsALL.aspx

http://www.wsgs.uwyo.edu/StratWeb/OwlCreekMts/OwlCreekMtsALL.aspx


Channels developed in the cross bedded Lower Cambrian Flathead overlying Precambrian
granite. Contact is red dashed line. Geologic notation: Mm: Mississippian Madison
Limestone, Ob: Ordovician Bighorn Dolomite, Lwr. Cf: lower member of Cambrian Flathead
Sandstone.


 (http://gigapan.com/gigapans/80213)

The Flathead Sandstone represents the 9rst record of Phanerozoic sedimentation as the
Middle Cambrian (520-505 million years ago) seas began to bood Wyoming. The shoreline is
oriented north-south. The thickness of the Flathead rebects the topography on the
Precambrian unconformity.

Image: Bentley, C., 2011, Archean/Cambrian nonconformity at Wind River Canyon, Wyoming 
http://gigapan.com/gigapans/80213

http://gigapan.com/gigapans/80213


North American paleogeography and depositional facies in the Cambrian. At this time
Greenland and part of Scotland were part of the continent. Location of Wind River Canyon
(WRC) indicated by red dot. Tectonic feature notation: ADD: Adirondack Dome, CAT: Carolina
Trench, CIA: Cincinnati Arch, ILB: Illinois Basin, MIB: Michigan Basin, OZD: Ozark Dome,
WIA:  Wisconsin Arch, WIB: Williston Basin
 



The Flathead is separated into a basal conglomerate and feldspathic sandstone deposited by
braided streams, a deltaic bat-laminated feldspathic sandstone with shaley layers and a
hummocky and cross-bedded feldspathic sandstone. The quartz and feldspar mineral
components of the sands were sourced from Precambrian granitic bedrock.

Images: Left: After Blakey, R., 2011, NAM_key-540Ma_ECam, Key Time Slices of North America
Geologic History DVD; Right: After Ibid., cambrian-facies.



Flathead depositional model and paleocurrent data. Wind River Canyon (WRC) location shown
by red dot.


 
Images: Left: After Middleton, L.D., 1980, Sedimentology of middle Cambrian Flathead
sandstone, Wyoming PhD Dissertation, University of WY, Fig. 2.21, p. 71; Right: After Ibid., Fig.
2.22, p.72.



Younger pink granite pegmatite intruding into Archean-age black schist and amphibolite, that
were originally sediments and extrusive basalts deposited in the Sweetwater trough. This
ancient trough developed at the margin of the Wyoming craton almost 3 billion years ago. It
marks the suture between subprovinces within the craton.


(http://www.wsgs.uwyo.edu/research/stratigraphy/OwlCreekMts/OwlCreekMtsPALEO.aspx)

Image:
http://www.wsgs.uwyo.edu/research/stratigraphy/OwlCreekMts/OwlCreekMtsPALEO.aspx

http://www.wsgs.uwyo.edu/research/stratigraphy/OwlCreekMts/OwlCreekMtsPALEO.aspx


Hand samples of the Wyoming craton.


 (http://www.gigapan.com/gigapans/143006)

(http://gigapan.com/gigapans/141715)  

Precambrian remnant pillow structure in Archean amphibolite. Site is about 250 feet of
tunnel number 1. The pillow structure indicates the original lava was deposited in water.

Images: Left: Granite, Wind River Canyon, Wyoming by Callan Bentley
http://www.gigapan.com/gigapans/143006 ;
Right: Schist  Ibid, http://gigapan.com/gigapans/141715

http://www.gigapan.com/gigapans/143006
http://gigapan.com/gigapans/141715




(http://www.earth.edu.waseda.ac.jp/photogeology/200504rocky/WindriverCanyon/1K_DSC_24
04.jpg)

West view of the Boysen Normal Fault from Lower Wind River Campground. Boysen residence
was located in this area.

Images: Left: Google Earth Street View; 
Right:
http://www.earth.edu.waseda.ac.jp/photogeology/200504rocky/WindriverCanyon/1K_DSC_2404.
jpg

http://www.earth.edu.waseda.ac.jp/photogeology/200504rocky/WindriverCanyon/1K_DSC_2404.jpg




Boysen Dam

The original Boysen Dam was located across the canyon on the upthrown side of Boysen Fault.
The dam was constructed in 1908.  Asmus Boysen envisioned a source of water and power for
nearby mining operations. But events did not work out for his dam. Electricity was delivered to
the mines, Shoshoni and Riverton beginning in 1911, but the railroad had begun legal
proceedings against the power company in 1908. The 1915 Wyoming Supreme Court ruling
required removal of the dam’s super structure and made power generation unpro9table. The
1923 bood silted the plant generations and that ended its short existence. Mining activity
slowed, more lawsuits arose and booding continued to plague the railroad line in the canyon.
After numerous legal battles the dam was 9nally removed in 1948 as part of constructing the
new dam. Some of the abutments from the old dam can still be seen on the canyon walls on
the south side of tunnel #3. The land upon which the upper and lower campgrounds are
located was created by siltation from booding. The new dam was completed in 1953.

Top Right: South aerial view of Boysen Dam area. Bottom Right View of original Boysen Dam,

Images: Cross section: After Keefer, W.R., 1970, USGS PP 495-D, p. D18; Bottom: After Mapcarta
Street View.



1908. Top Right: Tourist facilities on the east side of highway just after Tunnel #3. Bottom
Right: Old comfort station located near the bar and café.


(http://wyoparks.state.wy.us/pdf/HistoryofBoysenDam.pdf)

Boysen structural complex.  Numerous faults can be seen on this collapsed portion of the
South Owl creek Thrust
 

Images: Upper Left: Google Earth. Dam and facilities: After Wilson, D., 2010, Boysen History
Presentation http://wyoparks.state.wy.us/pdf/HistoryofBoysenDam.pdf

Image: After Granath, J.W., 1975, Precambrian Research, Fig. 2, p. 3.

http://wyoparks.state.wy.us/pdf/HistoryofBoysenDam.pdf


Cross sections in area of Boysen structural complex.
Images: After Wise, D.U., 1963, AAPG Bulletin Vol. 47, No. 4, Fig. 4, p. 592; Bottom Right: After
Lageson, D. and Spearing, D., 1988, Roadside Geology of Wyoming, 2nd Ed.



Structure of the East Owl Creek Arch (EOCA) and the South Owl Creek Fault.

 End of Road Log

Images: Upper Left: After Blackstone, D.L., Jr., 1990, Rocky Mountain Foreland Structure
Exemplieed by the Owl Creek Mountains, Bridger Range and Casper Arch, Central Wyoming: WGA,
Cross Section 14; Upper Left: After Molzer, P.C. and Erslev, E.A., 1995, Oblique Convergence
During Northeast-Southwest Laramide Compression Along the East-West Owl Creek and Casper
Mountain Arches, Central Wyoming: AAPG Bulletin, Vol. 79, No. 9, Fig. 16, p. 1393; Bottom:
Google Earth.



North aerial view of Boysen Reservoir and the south portal of the Wind River Canyon “Crack
in Time.”

Things To Do In Wind River Canyon & Thermopolis Area

The Wind River Canyon is on the Wind River Indian Reservation, so public access in the Canyon
is restricted to the pullouts next to the highway.  Our recommendations for fun things to do
include 9shing & rafting, and visits to Anchor Dam (http://www.geowyo.com/anchor-dam.html),
Dinosaur Marbles (http://www.geowyo.com/dinosaur-marbles.html), Thermopolis Hot Springs
(http://www.geowyo.com/thermopolis-hot-springs.html) and the Wyoming Dinosaur Center
(http://www.wyodino.org/).

Fishing & Rafting – You can 9sh the river in the Canyon from the shore with a Wind River Tribal
Fishing/Trespass Permit and the annual Recreation Stamp which you can buy in Thermopolis. 
Another option is guided whitewater rafting and 9shing trips in the Canyon run by Wind River

 
Image: Computer Terrain Mapping, Inc., 2013, Superimposed Rivers
 http://www.ctmap.com/ctm_image/boysen.png
(http://www.ctmap.com/ctm_image/boysen.png)

http://www.geowyo.com/anchor-dam.html
http://www.geowyo.com/dinosaur-marbles.html
http://www.geowyo.com/thermopolis-hot-springs.html
http://www.wyodino.org/
http://www.windrivercanyon.com/
http://www.ctmap.com/ctm_image/boysen.png


Canyon Whitewater & Fly Fishing (http://www.windrivercanyon.com/) also located in
Thermopolis.  Just north of the Canyon and north of the Reservation, starting at the Wedding
of the Waters public access, you can boat and/or 9sh the Big Horn River.  From Wedding of the
Waters to Thermopolis, the river is banked by private land, thus you will need a boat/raft or a
guided trip to access this stretch.  Inquire in town about river takeout options, river bows, and
hazards which include low bridge clearance.  Fishing this section requires a Wyoming Game &
Fish (https://wgfd.wyo.gov/9shing-and-boating) license which you can also buy in
Thermopolis.

Hot Springs State Park (http://wyoparks.state.wy.us/index.php/places-to-go/hot-springs)  –
Within the state park there are trails to the river, springs, terraces, and overlooks.  There is the
State Bath House and two hot mineral water commercial swimming facilities at Hellie’s Tepee
Pools and Star Plunge (http://www.starplunge.com/).

http://www.windrivercanyon.com/
https://wgfd.wyo.gov/fishing-and-boating
http://wyoparks.state.wy.us/index.php/places-to-go/hot-springs
http://www.starplunge.com/


Wyoming Dinosaur Center (http://www.wyodino.org/) – In addition to dinosaur exhibits and
the bone preparation lab, they have a 9ne museum with a wide variety of fossils over geologic
history displayed in a “Walk Thru Time”.  From late-May through mid-September, they offer
tours of the dig site and a “Dig For A Day” program where you can help them dig in the
dinosaur bone beds.

http://www.wyodino.org/
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