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Ma ppin g of this qua dra n gle wa s fun ded b y a m a tchin g-fun ds gra n t from  the S T AT EMAP progra m  
of the N a tion a l Coopera tive Geologic Ma ppin g Act, a dm in istered b y the U . S . Geologica l S urvey, 
a n d b y the N ew Mexico Burea u of Geology a n d Min era l Resources, (Dr. Peter A. S cholle, 
Director an d State Geolog ist, Dr. J. Micha el T im m on s, Geolog ic Mappin g  Prog ram  Man ager).
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New Mexico Bureau of Geology and Mineral Resources
Open-file Map Series

OFGM 178T his dra ft geologic m a p is prelim in a ry a n d will un dergo revision . It was produced 
from  either sca n s of ha n d-dra fted origin a ls or from  digita lly dra fted origin a l m a ps 
a n d figures usin g a wide va riety of softwa re, a n d is curren tly in  ca rtogra phic production . 
It is b ein g distrib uted in  this dra ft form  as pa rt of the b urea u's Open -file m a p series 
(OFGM), due to high dem a n d for curren t geologic m a p da ta in  these a rea s where 
S T AT EMAP qua dra n gles a re located, a n d it is the b urea u's policy to dissem in a te 
geologic data to the pub lic as soon  a s possib le.                           
After this m a p ha s un dergon e scien tific peer review, editin g, a n d fin a l ca rtogra phic 
production  a dherin g to b urea u m a p sta n da rds, it will b e relea sed in  our Geologic Ma p 
(GM) series.  T his fin a l version  will receive a n ew GM n um b er a n d will supercede 
this prelim in a ry open -file geologic m a p.                                          
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This and other STATEMAP quadrangles are (or soon will be) available 
for free download in both PDF and ArcGIS formats at: 

http://geoinfo.nmt.edu/publications/maps/geologic/ofgm/home.html

A geologic map displays information on the distribution, nature, orientation, and age relationships 
of rock and deposits and the occurrence of structural features.  Geologic and fault contacts are 
irregular surfaces that form boundaries between different types or ages of units.  Data depicted 
on this geologic quadrangle map may be based on any of the following: reconnaissance field 
geologic mapping, compilation of published and unpublished work, and photogeologic interpretation. 
Locations of contacts are not surveyed, but are plotted by interpretation of the position of a given 
contact onto a topographic base map; therefore, the accuracy of contact locations depends on the 
scale of mapping and the interpretation of the geologist(s).  Any enlargement of this map could cause 
misunderstanding in the detail of mapping and may result in erroneous interpretations.  Site-specific 
conditions should be verified by detailed surface mapping or subsurface exploration. Topographic 
and cultural changes associated with recent development may not be shown.                                       

Cross sections are constructed based upon the interpretations of the author made from geologic 
mapping, and available geophysical, and subsurface (drillhole) data. Cross-sections should be used as 
an aid to understanding the general geologic framework of the map area, and not be the sole source 
of information for use in locating or designing wells, buildings, roads, or other man-made structures.

The map has not been reviewed according to New Mexico Bureau of Geology and Mineral Resources 
standards. The contents of the report and map should not be considered final and complete until 
reviewed and published by the New Mexico Bureau of Geology and Mineral Resources. The views and 
conclusions contained in this document are those of the authors and should not be interpreted as 
necessarily representing the official policies, either expressed or implied, of the State of New Mexico, or 
the U.S. Government.                                                                                                              
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Explanation of Map Symbols
m a p b oun da ry
Con tact— Iden tity a n d existen ce
certa in , location  accurate
Con tact— Iden tity a n d existen ce
certa in , location  a pproxim a te
01.01.04
Con tact— Iden tity a n d existen ce
certa in , location  con cea led
Dike— Iden tity a n d existen ce certa in ,
location  accura te
Fa ult— Iden tity a n d existen ce certa in ,
location  accura te
Fa ult— Iden tity a n d existen ce certa in ,
location  a pproxim a te
Fa ult— Iden tity a n d existen ce certa in ,
location  con cea led
N orm a l fa ult— Iden tity a n d existen ce
certa in , location  accurate.
N orm a l fa ultfa ult— Iden tity a n d
existen ce certa in , location
a pproxim a te.
N orm a l fa ultfa ult— Iden tity a n d
existen ce certa in , location  con cea led.
S trike-slip fa ult, left-latera l
offset— Iden tity a n d existen ce certa in ,
location  con cea led. Arrows show
rela tive m otion

Symbol
05.05.07
05.05.03
05.01.07
05.01.03
05.01.01
05.09.19
05.09.23
05.09.17
05.05.01
<a ll other va lues>
06.03
06.01
06.41
06.02
<a ll other va lues>
% 19.03.34
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Description of Map Units
Quaternary

Qp
Playa deposits—Closed depression s con tain
m ostly dark  tan  to brown  silt an d clay. Top
surfaces are com m on ly disturbed by cows.

Qyc

Modern  chan n el deposits—Dom in ated by
un con solidated lim eston e g ravel an d
in terbedded tan  silt. The scratched surfaces,
roug hen ed by bedload abrasion  durin g  recen t
flow even ts, im parts a lig hter g ray color to these
deposits that shows up prom in en tly from  a
distan ce an d on  aerial photos.

Qy
Alluvial deposits, un divided (Holocen e)—This
un it con sists of m ap un its Qy3, Qy2, Qy1, an d
Qyc.

Qy3Alluvial deposits, youn g er deposits
Qy2Alluvial deposits, m iddle deposits
Qy1Alluvial deposits, older deposits

Qo

Older alluvial deposits—Most surfaces are
m an tles with thin  dark  brown  soil. Where
exposed, these deposits con sist of in terbedded
lim eston e con g lom erate an d in terbedded tan
silt. Stag e III an d IV caliche is visible in  the
upperm ost 1-2 m eters exposed locally. As
m apped, som e areas con tain  broad swales that
are lik ely floored by youn g er Holocen e deposits,
but were n ot m apped separately.

Qs
Alluvial deposits, un divided—As m apped, this
un it m ay in clude Quatern ary sedim en tary
deposits of an y age.

Quaternary\Tertiary

QTc

Quatern ary an d/or Late Tertiary sedim en tary
deposits—This un it was m apped in  on ly on e
place n ear the cen tral part of the m ap, east of
Dun k en . It is expressed by a relatively flat,
apparen tly con struction al surface that has n ot
been  eroded. Pok in g  throug h the thin  dark
brown  soil is abun dan t thick  lam in ar caliche. A
sm all quarry exposes m ore than  2 m eters of
lam in ar caliche overlyin g  reddish brown  silt.

Tertiary

Tcc

Chan n elized Tertiary Sedim en tary Deposits
(Late Miocen e an d/or Pliocen e?)—Dom in ated
by con g lom erate con tain in g  subroun ded to
roun ded, poorly sorted pebbles to boulders
derived from  the San  An dres Form ation . The
m atrix is m ostly stron g ly cem en ted silt an d
carbon ate, with m in or carbon ate san d.
Exposures are rare. No beddin g  or g radin g  is
visible. These deposits fill deep paleochan n els
locally exhibitin g  vertical walls, an d are stron g ly
cem en ted.

Tc

Mesa-cappin g  Tertiary Sedim en tary Deposits
(Late Miocen e an d/or Pliocen e?)—These
deposits are n early iden tical to those of Tcc.
They are dom in ated by con g lom erate
con tain in g  subroun ded to well roun ded pebbles
to boulders locally over 1 m eter across,
com posed alm ost en tirely of lim eston e,
dolom ite, an d m in or chert derived from  the San
An dres Form ation . Where rarely exposed,
m atrix is lig hter g ray fin e-g rain ed carbon ate.
Con g lom erates can  be best distin g uished from
n eig hborin g  San  An dres Form ation  by the
presen ce of lig ht- an d dark -g ray-colored clasts,
an d roun ded clasts. Top surfaces have been
altered by pedog en esis an d clasts here are
com m on ly brok en  an d an g ular. Exposures are
rare. No beddin g  or g radin g  was seen . These
deposits cap the tops of flat m esas alon g  the
cen tral an d eastern  parts of the m ap. These
exposures probably form ed a con tin uous sheet
before dissection , an d m ay be correlative to the
Og allala Form ation .

Paleozoic

Psx

Breccia (post-deposition al)—Poorly sorted,
an g ular frag m en ts of lim eston e an d dolom ite
are surroun ded by a fin e-g rain ed m atrix of
carbon ate either the sam e color as the clasts or
slig htly lig hter. Beddin g  within  in dividual clasts
is orien ted ran dom ly, in dicatin g  that the clasts
have been  rotated with respect to on e an other.
Poorly exposed. Best exposures are in  the
n orth im m ediately east of the State Route 24.
Resem bles cave-roof break -down  breccia
(cavern -collapse breccia).

Psc

Chaotic zon es within  the San  An dres Form ation
(post-deposition al)—Dom in ated by larg e areas
where beddin g  is hig hly variable on  the scale of
m eters to ten s of m eters. U p close, in dividual
beds do n ot appear brecciated, but un dulate, in
som e cases dippin g  up to 30 deg rees or m ore
in  on e direction  an d a few m eters away dippin g
the sam e am oun t in  an other direction . These
apparen t folds show n o preferred orien tation ,
an d m an y appear to form  bowl-shaped
structures. It is possible this chaotic beddin g
was form ed durin g  dissolution  an d rem oval of
evaporite m in erals an d subsequen t partial
collapse of the overlyin g  beds.

Psd

San  An dres Form ation , (Perm ian )—Altern atin g
beds of lig ht to dark  brown  an d lig ht to m edium
g ray dolom ite. Dolom ite is m ostly fin e-g rain ed
dolom icrite. The brown  color is apparen t in
som e outcrops an d subtle in  others. The
differen ce between  this un it an d Ps is best seen
on  aerial photos. No evaporite m in erals were
seen , so correlation  with the Bon n ey Can yon
m em ber of the San  An dres Form ation  is
speculative an d m ay n ot be accurate. This un it
was m apped on ly in  the n ortheast part of the
Dun k en  quadran g le where it is m ost clearly
visible. It m ay exist farther south, but exposures
are poor.

Psl

Ps

San  An dres Form ation , un divided
(Perm ian )—In terbedded m edium - to thick-
bedded lig ht to dark  g ray dolom ite an d
lim eston e. Dark er g rey beds are com m on ly
m ore fossiliferous than  the lig hter g ray dolom ite
beds, which are com m on ly lam in ated an d show
n o sig n s of bioturbation . Dissolution  features
in clude sm all to larg e vug s m illim eters to
several cen tim eters or m ore across, an d sm all
irreg ularly shaped chaotic zon es filled with lig ht
yellowish g ray carbon ate. Dissolution  features
com m on ly form  discrete zon es parallel to
beddin g . No clay partin g s were seen  between
beds. Fossils in clude productid brachiopods,
coiled gastropods, crin oids, an d larg e fusulin ids
(Triticites?) up to 2 cm  lon g . Less com m on
fossils in clude turritella-lik e gastropods,
am m on ites, n autiloids(?), an d bran chin g  corals.
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