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DESCRIPTION OF MAP UNITS

Unlith ified deposits c om posed of a poorly sorted m ix of sand, 
silt and c lay, with  abundant cob b les and b oulders of sandstone 
and basalt. Only present in abundance along  th e flanks of 
Joh nson Mesa and along  steep slopes in th e upper reac h es of 
th e Dry Cim arron River Canyon. 

Basalt flows and volcanoes th at are c oeval and younger th an th e 
Ogallala Form ation. Th e widespread flows are abundantly fractured 
and often c overed with  a mantle of windb lown silt. Th e sh ield 
volcanos (e.g., Sierra Grande) and cones (e.g., Rab b it Ears 
Mountain) are c om posed of m ixed basalt flows and loosely 
consolidated volcanic  teph ra.

Map unit c onsists of th e Morrison and Entrada Formations. Th e 
Morrison is com posed of mudstone and sh ale with  locally abundant 
sandstone beds, wh ereas th e underlying  Entrada is a widespread 
clean aeolian sandstone th at form s a prom inent c liff in th e Dry 
Cimarron Valley. Both  units appear to be present th roug h out th e 
study area, with  exposures abundant in th e Dry Cim arron valley 
and th e upper reac h es of Tram peros Creek. 

Exposures of sandstone and sh ale of th e Ch inle g roup th at are 
abundant along  th e floor of th e Dry Cimarron valley. Th ere is 
an isolated exposure of Ch inle in th e south east panh andle of 
th e c ounty.

Unit includes all sh ale-dom inated Cretaceous roc ks ab ove th e 
Dakota Formation, and sub ordinate limestone beds. Included are 
th e Graneros Sh ale, Greenh orn Form ation, Carlile Sh ale, 
Niob rara Formation, and P ierre Sh ale. Exposures of th ese roc ks 
are scattered ac ross th e north ern two-th irds of th e study area. 

Cretaceous sandstones, m ostly th e Dakota Formation, with  m inor 
exposures of th e Verm ejo and Trinidad Sandstones around 
Joh nson Mesa. Th e latter two units are stratig raph ic ally ab ove th e 
Cretaceous sh ale map unit. Included in th is map unit are small 
exposures of undivided Cretaceous rocks, wh ic h  are assum ed to 
be largely th e Dakota Form ation. Th e Dakota Formation c ontains 
m inor sh aley beds and c oal but is dom inated by sandstone beds. 
Includes th e m ixed sandstone and sh ale of th e Cretaceous 
Glencairn Formation and Lytle Sandstone below th e Dakota 
Formation (togeth er equivalent to th e P uragatoire formation, 
Kues and Lucas, 1987).

Th e Ogallala Form ation is a vertic ally and laterally com plex rock
unit c om posed of c ong lomerate, sandstone, and siltstone. 
Coarser-g rained materials are generally present in paleo-c h annels 
scoured into th e underlying  bedrock, wh ile finer-g rained sedim ents 
are present on paleo-upland surfaces (Gustavson and Winkler, 
1988). A th ic k, indurated calcic  soil h orizon (th e “caprock” or 
“calic h e”) is present at th e top of th e formation. Th e Ogallala is 
usually covered with  a m antle of unlith ified aeolian sand occ urring  
in sh eets and small dunes. Drainages are floored with  unlith ified 
sandy alluvium . Th ese units are th e m ost widespread rocks south  
of th e Dry Cim arron valley.

Quaternary landslide dposits

Quaternary alluvium and aeolian deposits, and 
Tertiary Ogallala Formation

Quaternary and Tertiary volcanic rocks

Cretaceous shale and minor limestone

Cretaceous sandstones

Jurrassic sandstone, shale, and mudstone

Triassic shale and sandstone

Comments to Map Users 
The pu rpo se o f this map is to  illustrate impo rtant aspects of regional gro undwater conditio ns. 
Gro undwater elevatio n data depicted herein were deriv ed primarily fro m depth-to-water 
measurements taken between December 2012 and March 2013 by the New Mexico Bureau o f 
Geology and Mineral Reso urces (NMBGMR) at New Mexico Tech, the Northeast Soil and Water 
Conservatio n District, and the US Geological Surv ey. In locatio ns where these recent data were  
no t available, static water lev els were used from selected well records on file at the New Mexico 
Office of the State Engineer. Land surface elev ations used to derive grou ndwater elev ation  

 
values originated fro m a 10-m digital elevatio n model (DEM). Gro undwater levels in the v icinity  
of wells may fluctu ate significantly with pu mp ing. The user sho uld be aware that the grou ndwater 
elevatio n surface reflects conditions during the winter o f 2012–2013. Current grou ndwater 
conditio ns may differ fro m tho se shown. Site- and time-specific conditions sho uld be v erified by 
the user. All additional info rmatio n contained on this map, o ther than gro undwater elevatio n data, 
are interpretations by the au tho r. The grou ndwater elev ation contou rs were drawn by hand based  
on the author’s interpretatio n of water level data. 
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