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Abstract 
 
Geologic maps historically portrayed the Mancos Shale in western Colorado as an undifferentiated unit. However, the oil and gas industry has 
long recognized that the Mancos Shale contains certain stratigraphic intervals of interest. Examples include the Niobrara Member of the 
Piceance Basin and the Prairie Canyon Member in the Piceance Basin. 
 
The Colorado Geological Survey (CGS) conducts detailed mapping of the Mancos Shale in western Colorado as part of the STATEMAP 
national cooperative geologic mapping program. The program uses federal and state matching funds to produce 1:24,000-scale geologic maps. 
The STATEMAP program has contributed eighty-nine new quadrangles in Colorado since 1993. 
 
The western Colorado mapping focuses on population-growth areas in the Uncompahgre and Gunnison River valleys, from Montrose to Delta 
to Hotchkiss (see Orchard City Quadrangle, on page 3); the Yampa River valley from Yampa to Craig (see Milner Quadrangle); the White 
River valley near Meeker (see Meeker Quadrangle); and the Colorado River valley near Fruita (see Fruita Quadrangle). 
 
Collaborating with the USGS, we delineated several members of the Mancos Shale based on physical characteristics and biostratigraphy, as 
identified by field observations and invertebrate fossil collections. 
 
The following members are delineated as primary mapping units, from the basal contact upward: Graneros, Bridge Creek, Blue Hill, Juana 
Lopez, Montezuma Valley, Smoky Hill, Prairie Canyon, Sharon Springs, Lujane Point (informal upward-coarsening, offshore equivalent of 
the Castlegate Sandstone); and the Buck Tongue. We correlate these units with reference sections in the Mesa Verde, Book Cliffs, and Front 
Range (Pueblo) areas. 
 

Copyright © AAPG. Serial rights given by author.  For all other rights contact author directly.

http://www.searchanddiscovery.com/review/NargizIsayeva/documents/2010/30134noe/milner.pdf
http://www.searchanddiscovery.com/review/NargizIsayeva/documents/2010/30134noe/meeker.pdf
http://www.searchanddiscovery.com/review/NargizIsayeva/documents/2010/30134noe/fruita.pdf
http://www.searchanddiscovery.com/review/NargizIsayeva/documents/2010/30134noe/milner.pdf
http://www.searchanddiscovery.com/review/NargizIsayeva/documents/2010/30134noe/fruita.pdf
http://www.searchanddiscovery.com/review/NargizIsayeva/documents/2010/30134noe/meeker.pdf


Although creating detailed stratigraphic sections is beyond the scope of STATEMAP, the creation of a mappable framework of Mancos Shale 
subunits is of potential use for oil and gas exploration, selenium abatement studies, and geologic-hazard investigations.  
 
The mapping identified features of potential interest for future geologic studies. An example is the Prairie Canyon Member section north of 
Delta, which contains spectacular exposures of sand- and organic-shale-filled submarine channels.  
 
In another example, our field observations reveal that selenium is concentrated within coarser grained units, such as the Juana Lopez Member. 
Selenium dissolution from dark shale units and its associated transport to and precipitation within coarser reservoir facies may merit further 
study by environmental geologists and geochemists. 
 
The maps are available as CD-ROM publications from CGS. Each CD contains a geologic map for a particular quadrangle, correlation of map 
units, oblique view of the map, cross section(s), and illustrated authors’ notes. 
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Geologic maps historically portrayed the Mancos Shale in western Colorado as an undifferentiated 
unit.  However, the oil and gas industry has long recognized that the Mancos Shale contains certain 
stratigraphic intervals of interest.  Examples include the Niobrara Member of the Piceance Basin 
and the Prairie Canyon Member in the Piceance Basin.   

The Colorado Geological Survey (CGS) conducts detailed mapping of the Mancos Shale in western 
Colorado as part of the STATEMAP national cooperative geologic mapping program.  The program 
uses federal and state matching funds to produce 1:24,000-scale geologic maps.  The STATEMAP 
program contributed eighty-nine new quadrangles in Colorado since 1993. 

The western Colorado mapping focuses on population-growth areas in the Uncompahgre and 
Gunnison River valleys from Montrose to Delta to Hotchkiss; the Colorado River valley near Fruita; 
the White River valley near Meeker; and the Yampa River valley from Yampa to Craig.   

Collaborating with the USGS, we delineated several members of the Mancos Shale based on physical 
characteristics and biostratigraphy, as identi�ied by �ield observations and invertebrate fossil 
collections. 

The following members are delineated as primary mapping units, from the basal contact upward: 
Graneros, Bridge Creek, Blue Hill, Juana Lopez, Montezuma Valley, Smoky Hill, Prairie Canyon, 
Sharon Springs, Lujane Point (informal upward-coarsening, offshore equivalent of the Castlegate 
Sandstone); and the Buck Tongue.  We correlate these units with reference sections in the Mesa 
Verde, Book Cliffs, and Front Range (Pueblo) areas. 

Although creating detailed stratigraphic sections is beyond the scope of STATEMAP, the creation of 
a mappable framework of Mancos Shale subunits is of potential use for oil and gas exploration, 
selenium abatement studies, and geologic-hazard investigations.   

The mapping identi�ied features of potential interest for future geologic studies.  An example is 
the Prairie Canyon Member section north of Delta, which contains spectacular exposures of sand- 
and organic-shale-�illed submarine channels.   

In another example, our �ield observations reveal that selenium is concentrated within coarser-
grained units such as the Juana Lopez Member.  Selenium dissolution from dark shale units and its 
associated transport, to and precipitation within, coarser reservoir facies may merit further study 
by environmental geologists and geochemists. 

The maps are available as CD-ROM publications from CGS.  Each CD contains a geologic map for a 
particular quadrangle, correlation of map units, oblique view of the map, cross section(s), and 
illustrated authors’ notes. 
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Front Range Area
 1. Colorado Springs (OF 00-3)
 2. Pikeview (OF 01-3)
 3. Elsmere (OF 02-2)
 4. Monument (OF 02-4)
 5. Cheyenne Mountain (OF 02-5)
 6. Black Forest (OF 03-6)
 7. Falcon NW (OF 03-8)
 8. Greenland (OF 03-9)
 9. Cascade (OF 03-18)
 10. Manitou Springs (OF 03-19)
 11. Cherry Valley School (OF 04-6)
 12. Castle Rock South (OF 04-5)
 13. Dawson Butte (OF 04-07)
 14. Larkspur (OF 05-7), (New OF 08-17)
 15. Sedalia (OF 05-6)
 16. Castle Rock North (OF 05-2)
 17. Russellville Gulch (OF 06-8)
 18. Palmer Lake (OF 06-6)
 19. Mount Pittsburg (OF 06-5)
 20. Ponderosa Park (OF 07-4)
 21. Mount Deception (07-7)
 22. Dakan Mountain (08-16)
 23. Elizabeth (09-03)
 24. Divide (In Progress)
 25. Eastonville (In Progress)

Durango Area
 1. Rules Hill (OF 97-1), (New OF 09-9)
 2. Ludwig Mountain (OF 98-2), (New OF 09-10)
 3. Durango West (OF 99-4)
 4. Durango East (OF 99-6)
 5. Hesperus (OF 00-4)
 6. Basin Mountain (OF 01-4)
 7. Hermosa (OF 02-1)
 8. Electra Lake (OF 03-21)
 9. Vallecito Reservoir (OF 04-9)

Central Colorado Area
 1. Idaho Springs (OF 00-2)
 2. Georgetown (OF 01-5)
 3. Keystone (OF 02-3)
 4. Breckenridge (OF 02-7)
 5. Copper Mountain (OF 03-20)
 6. Alma (OF 04-3)
 7. Como (OF 05-4)
 8. Fairplay East (OF 06-9)
 9. Fairplay West (OF 06-7)
 10. Garo (OF 07-6)
 11. Jones Hill (In Progress)
 12. Salida East (OF 97-6)
 13. Cameron Mountain (OF 98-4), (New OF 08-13)
 14. Gribbles Park (OF 99-3)
 15. Jack Hall Mountain (OF 00-1)
 16. Castle Rock Gulch (OF 01-1)
 17. Buena Vista East (OF 04-4)
 18. Buena Vista West (OF 05-8)
 19. Maysville (OF 06-10)
 20. Climax (In Progress)
 21. Marmot Peak (In Progress)
 22. Antero Reservoir (In Progress)
 23. Leadville South (In Progress) 

24. Minturn (In Progress) 

Costilla County
 1. Fort Garland SW (OF 02-6)
 2. Taylor Ranch (OF 03-15)
 3. La Valley (OF 04-8)
 4. Culebra Peak (OF 05-3)

Gunnison Area
 1. Almont (OF 05-5)
 2. Gunnison (OF 06-4)
 3. Signal Peak (OF 07-3)

Montrose Area
 1. Olathe (OF 07-1)
 2. Montrose East (OF 07-2)
 3. Olathe NW (In Progress)
 4. Delta (OF 08-2)
 5. Hoovers Corner (In Progress)
 6. North Delta (In Progress)
 7. Orchard City (In Progress)

Steamboat/Craig Area
 1. Axial (OF 97-5), (New OF 08-13)
 2. Milner (In Progress)
 3. Meeker (In Progress)

Glenwood Springs Area
 1. Glenwood Springs (MS 31), (New MS 38)
 2. Shoshone (OF 95-4), (New MS 35)
 3. Cattle Creek (OF 96-1)
 4. Center Mountain (OF 96-2)
 5. Dotsero (OF 97-2)
 6. Carbondale (OF 97-3), (New MS 36)
 7. Cottonwood Pass (OF 97-4), (New MS 37)
 8. Basalt (OF 98-1), (New MS 39)  
 9. Leon (OF 98-3), (New MS 40)
 10. Mount Sopris (OF 99-7), (New MS 41)
 11. Hunter Mesa (OF 99-5)
 12. Gibson Gulch (OF 01-2)
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CGS MAPS

CGS has mapped 89 1:24,000-scale 
quadrangles in Colorado since 1993.

The STATEMAP Program involves a 50:50 
match between federal and state funds.

The federal portion is funded by the 
USGS under the National Cooperative 
Geologic Mapping Program.

The state portion is funded by the Colo-
rado Department of Natural Resources 
Severance Tax Operational Fund, from 
severance taxes paid on the production 
of natural gas, oil, coal, and metals in 
Colorado.

Total STATEMAP funding from 1993 to 
present is just under five million dollars.

Uncompahgre and
Gunnison River Valleys:

Orchard City Quadrangle

The Orchard City quadrangle contains 
the lower two-thirds of the Mancos 
Shale.  The section contains the basal 
Graneros Member up to the lower part 
of the Lujane Point shale unit.

The Mancos units in this quadrangle are 
partially covered by glacial-outwash, 
debris-flow, and alluvial gravels of mid-
Pleistocene to Holocene age.

The upper Mancos units outcrop to the 
north of this quadrangle, on the slopes 
of Grand Mesa.

Detailed mapping of Mancos units 
allows us to see the intricate geologic  
structure of the Gunnison uplift flanking 
the lower reach of the Gunnison River 
Gorge (SE corner of map).  Additionally, 
it shows a previously unmapped, broad 
monocline extending NW from Smith 
Mountain toward Grand Mesa.

BIOSTRATIGRAPHY

CGS makes a collection of fossils as part 
of each mapping project.

We collect marine fossils, primarily     
ammonites and bivalves, to constrain 
the biostratigraphic age of each 
member of the Mancos Shale.

Dr. William Cobban, USGS, graciously 
provides us with identification of the 
collected fossils.  In turn, CGS donates 
the collections, which are added to the 
USGS’ Cretaceous Western Interior bio-
stratigraphic database.

The table to the right shows the bio-
stratigraphic results as published for  
the Montrose East quadrangle. 

Stratigraphy of Lower and
Middle Mancos Shale:

Montrose East Quadrangle

We subdivide the Mancos Shale into members on the basis of physical properties 
and biostratigraphy.  

Following the lead of USGS, we apply nomenclature that is extended from the Front 
Range area (Graneros, Bridge Creek, Fairport, Blue Hill, Juana Lopez, Smoky Hill, and 
Sharon Springs Members).

We bring some nomenclature from SW Colorado (Montezuma Valley Member) and 
the Book Cliffs (Prairie Canyon Member).  We recognize an informal unit (Lujane 
Point shale unit) that appears to be an upward-coarsening, offshore equivalent to 
the Castlegate Sandstone.

Prionocyclus macombi
Blue Hill Member

Baculites (awaiting I.D.)
Buck Tongue Member

Thick-shelled Inoceramus sp.
with encrusting oysters
(Psuedoperna congesta)

Smoky Hill Member

Pycnodonte aff. P. Kellumi
Fairport Member

Sharon Springs Mbr. 
(Kmss)

Smoky Hill Mbr. 
(Kms)

Bridge Creek Mbr. 
 (Kmbc) (light-gray band)

Prairie Canyon Mbr. 
(Kmp)

Graneros Mbr. 
 (Kmg)

Juana Lopez Mbr. 
(Kmj)

Blue Hill Mbr. 
(Kmb)




