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Base map from U.S. Geological Survey 1972, from photographs taken 1971, field checked in 1972.
1927 North American datum, UTM projection -- zone 13.
1000-meter Universal Transverse Mercator grid, zone 13, shown in red

QUADRANGLE LOCATION

DRAFT

This draft geologic map is preliminary and will undergo revision. It was produced 
from either scans of hand-drafted originals or from digitally drafted original maps 
and figures using a wide variety of software, and is currently in cartographic production. 
It is being distributed in this draft form as part of the bureau's Open-file map series 
(OFGM), due to high demand for current geologic map data in these areas where 
STATEMAP quadrangles are located, and it is the bureau's policy to dissem inate 
geologic data to the public as soon as possible.                           
After this map has undergone scientific peer review, editing, and final cartographic 
production adhering to bureau map standards, it will be released in our Geologic Map 
(GM) series.  This final version will receive a new GM number and will supercede 
this preliminary open-file geologic map.                                          
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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geologic mapping, compilation of published and unpublished work, and photogeologic interpretation.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.                                                                                                              

Mapping of this quadrangle was funded by a matching-funds grant from the STATEMAP program 
of the National Cooperative Geologic Mapping Act, administered by the U. S. Geological Survey, 

and by the New Mexico Bureau of Geology and Mineral Resources, (Dr. Peter A. Scholle, 
Director and State Geologist, Dr. J. Michael Timmons, Geologic Mapping Program Manager).
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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
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Figure 1.  M o dified fro m  Ca ther (2009; Figure 7).  Schem a tic cro ss sectio n  sho win g the rela tio n ship b etween  dikes o f the
Tertia ry in trusive ign eo us ro cks (Ti) a n d the Perm ia n  sedim en ta ry ro cks in  the Gra n  Quivira  qua dra n gle.  Psg = Perm ia n
Sa n  An dres a n d Glo rieta  Fo rm a tio n s.  The a n ticlin e sym b o l a t the to p o f the dia gra m  in dica tes tha t a n ticlin e structures
were pro duced in  the o verlyin g sedim en ta ry ro cks; these a n ticlin e structures crea te elo n ga te hills in  the qua dra n gle; this
in cludes the hill o n  which Gra n  Quivira  pueb lo  a n d m issio n  a re b uilt.

STRATIGRAPHY AND DESCRIPTION OF M AP U NITS
At the surfa ce o f the Gra n  Quivira  qua dra n gle, the b edro ck sedim en ta ry un its a re Ea rly Perm ia n  in  a ge, a n d co n sist o f lim esto n e
a n d gypsum  o f the Lo wer Perm ia n  Sa n  An dres Fo rm a tio n .  Tertia ry ign eo us ro cks in trude the Perm ia n  ro cks.  Older stra tigra phic
un its (Pa leo zo ic a n d Preca m b ria n ) a re sho w n  o n  the cro ss sectio n  b ut a re n o t expo sed o n  the Gra n  Quivira  qua dra n gle.

Cen o zo ic 

Qa e	Strea m  a lluvium  a n d eo lia n  sa n d (la te Ho lo cen e to  la te Pleisto cen e) – po o rly so rted, sa n dy to  gra velly a lluvium  o n  va lley
b o tto m s, a n d eo lia n  sa n d a n d silt in  sm a ll dun es a n d m ixed with a lluvium  a n d co lluvium .   Eo lia n  depo sits are presen t thro ugho ut
the qua dra n gle, a n d these depo sits, plus a lluvium  a n d co lluvium , effectively co ver the b edro ck everywhere.  Eo lia n  sa n d in  po o rly
develo ped lo n gitudin a l dun es a ppea rs o n  a eria l pho to gra phs a n d sa tellite im a ges a s lo n g strea ks, ha vin g a  so uthwest to  n o rthea st
tren d, b ut the lo n gitudin a l dun es a re difficult to  detect o n  the gro un d.  Thickn ess is less tha n  30 ft (10 m ).
		
Ti	M a fic dike ro cks (Tertia ry) – fin e- to  m edium -gra in ed b a sa ltic a n desite in  po o rly expo sed dikes a n d sills tha t ha ve in truded
lim esto n e a n d gypsum  o f the Perm ia n  Yeso  Gro up a n d Sa n  An dres Fo rm a tio n .  These dikes a re Oligo cen e in  a ge, a n d a re pa rt o f the
M a gd a len a  ra dia l dike swa rm  describ ed b y Cha m b erlin  et a l. (2009).  Beca use the dikes in trude the Perm ia n  ro cks a n d a re po o rly
expo sed, they a re m a pped o n  the Gra n  Quivira  qua dra n gle with the Sa n  An dres Fo rm a tio n  usin g the sym b o l Psa/Ti.  Sm a ll
expo sures o f Ti a re m a rked o n  the geo lo gic m a p with a n  X sym b o l.    Thickn ess n o t determ in ed.  

Ts	Gra vel (Tertia ry) – co a rse-gra in ed gra vel, in cludin g well-ro un ded peb b les, co b b les, a n d b o ulders o f ro cks exo tic to  the
Gra n  Quivira  qua dra n gle; cla st litho lo gy in cludes: qua rtzite, chert, qua rtz, fin e-gra in ed vo lca n ic ro cks, a n d red, ripple-la m in a ted
sa n dsto n e sim ila r to  tha t fro m  the Ab o  Fo rm a tio n .  No n e o f these ro ck types is presen tly expo sed in  the Gra n  Quivira  qua dra n gle;
the clo sest po ten tia l so urces fo r m o st o f the ro cks is west o f Chupa dera  M esa , in  the vicin ity o f Ab o  Pa ss a n d the M a n za n o  a n d/o r
Lo s Pin o s M o un ta in s.  Peb b les o f these ro ck types a re m ixed with Qua tern a ry depo sits in  lo w-lyin g a rea s in  the n o rthern  1/3 o f the
qua dra n gle.  Thickn ess n o t determ in ed.

Pa leo zo ic 

Psa 	Sa n  An dres Fo rm a tio n  (Lo wer Perm ia n  o r Leo n a rdia n ) – gra y m a rin e lim esto n e a n d in terb edded gypsum .  Thickn ess grea ter
tha n  200 ft (60 m ); n either the to p n o r the b a se o f the fo rm a tio n  is expo sed in  the Gra n  Quivira  qua dra n gle.

[Pa leo zo ic ro cks n o t expo sed a t the surfa ce o n  the Gra n  Quivira  qua dra n gle, b ut sho w n  o n  the cro ss sectio n ; thickn esses fro m
expo sures o f these ro cks west o f the Gra n  Quivira  qua dra n gle (Luca s et a l., 2005; Sco tt et a l., 2005; Kra in er et a l., 2009)]

Pgy	Glo rieta  Sa n dsto n e a n d Yeso  Gro up (Lo wer Perm ia n  o r Leo n a rdia n ) – sa n dsto n e, m udsto n e, gypsum , do lo m ite, lim esto n e;
Yeso  Gro up co n sists o f the Lo s V a llo s a n d Arro yo  de Ala m illo  Fo rm a tio n s (Luca s et a l., 2005).  Thickn ess a b o ut 1100 ft (330) m .

Pa b 	Ab o  a n d Bursum  Fo rm a tio n s (Lo wer Perm ia n  o r Leo n a rdia n ) – sa n dsto n e, m udsto n e, lim esto n e. Thickn ess a b o ut 1100 ft (330 m ).

IPu	Pen n sylva n ia n  stra tigra phic un its, un differen tia ted (Pen n sylva n ia n ) – lim esto n e, m udsto n e.  Thickn ess a b o ut 2100 ft (650 m ).

Preca m b ria n

PC	Preca m b ria n  ro ck un its, un differen tia ted (Preca m b ria n ) – in cludes m eta m o rphic ro cks, such a s qua rtzite, schist, a n d gn eiss, a n d
ign eo us ro cks, such a s gra n ite, in  the M a n za n o  a n d Lo s Pin o s M o un ta in s to  the west a n d n o rthwest (Ba er et a l., 2003; Sco tt et a l., 2005).

X	Xs in dica te sm a ll expo sures o f m a fic in trusive ro cks (Ti) in  ro a dcuts, a n d a lo n g pipelin e ro a ds a n d fen ce lin es (in cludin g a ppro xim a te
lo ca tio n s m a pped b y Ba tes et al., 1947).


