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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 disseminate 
geologic data to the public as soon as possible.                           
After this map has undergone 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.                                          

Base map from U.S. Geological Survey 2010.
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A geo lo gic m a p  disp la ys info rm a tio n o n the distributio n, na ture, o rienta tio n, a nd a ge rela tio nship s
o f ro c k a nd dep o sits a nd the o c currenc e o f structura l fea tures. Geo lo gic a nd fa ult c o nta cts a re
irregula r surfa c es tha t fo rm  b o unda ries b etw een different typ es o r a ges o f units. Da ta  dep icted o n
this geo lo gic qua dra ngle m a p  m a y b e b a sed o n a ny o f the fo llo w ing: rec o nna issa nc e field geo lo gicm a p p ing, c o m p ila tio n o f p ub lished a nd unp ub lished w o rk, a nd p ho to geo lo gic  interp reta tio n.
Lo c a tio ns o f c o nta c ts a re no t surveyed, but are p lo tted b y interp reta tio n o f the p o sitio n o f a  given
c o nta ct o nto  a  to p o gra p hic b a se m a p ; therefo re, the a c c ura c y o f c o nta ct lo c a tio ns dep ends o n the sc a le
o f m a p p ing a nd the interp reta tio n o f the geo lo gist(s). Any enla rgem ent o f this m a p  c o uld c a use
m isundersta nding in the deta il o f m a p p ing a nd m a y result in erro neo us interp reta tio ns. Site-sp ec ific
c o nditio ns sho uld b e verified b y deta iled surfa c e m a p p ing o r subsurfa c e exp lo ra tio n.To p o gra p hic a nd cultura l c ha nges m a y no t b e sho w n due to  rec ent develo p m ent.                    
Cro ss sectio ns a re c o nstructed b a sed up o n the interp reta tio ns o f the a utho r m a de fro m  geo lo gic
m a p p ing, a nd a va ila b le geo p hysic a l, a nd subsurfa c e (drillho le) da ta . Cro ss sectio ns sho uld b e used
a s a n a id to  understa nding the genera l geo lo gic fra m ew o rk o f the m a p  a rea , a nd no t b e the so le
so urc e o f info rm a tio n fo r use in lo c a ting o r designing w ells, buildings, ro a ds, o r o therm a n-m a de structures.
The N ew Mexic o  Burea u o f Geo lo gy a nd Minera l Reso urc es crea ted the Op en-file Geo lo gic Ma p
Series to  exp edite dissem ina tio n o f these geo lo gic m a p s a nd m a p  da ta  to  the p ub lic a s ra p idly a s
p o ssib le w hile a llo w ing fo r m a p  revisio n a s geo lo gists c o ntinued to  w o rk in m a p  a rea s. Ea c h m a p
sheet c a rries the o rigina l da te o f p ub lic a tio n b elo w  the m a p  a s w ell a s the la test revisio n da te in theup p er right c o rner. In m o st c a ses, the o rigina l da te o f p ub lic a tio n c o inc ides w ith the da te o f the m a p
p ro duct delivered to  the N a tio na l Co o p era tive Geo lo gic Ma p p ing Pro gra m  (N CGMP) a s p a rt o f N ew
Mexic o ’s STATEMAP a greem ent. W hile m a p s a re p ro duc ed, m a inta ined, a nd up da ted in a n ArcGIS
geo da ta b a se, a t the tim e o f the STATEMAP delivera b le, ea c h m a p  go es thro ugh c a rto gra p hic
p ro ductio n a nd interna l review p rio r to  up lo a ding to  the Internet. Even if a dditio na l up da tes a re
c a rried o ut o n the ArcGIS m a p  da ta  files, c ita tio ns to  these m a p s sho uld reflec t this o rigina l p ub lic a tio n
da te a nd the o rigina l a utho rs listed. The views a nd c o nc lusio ns c o nta ined in these m a p  do cum ents aretho se o f the a utho rs a nd sho uld no t b e interp reted a s nec essa rily rep resenting the o ffic ia l p o lic ies,
either exp ressed o r im p lied, o f the Sta te o f N ew Mexic o , o r the U.S. Go vernm ent.
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Description  of Ma p

01.01—Un it— a f— Artificia l fill— Compa cted sedimen t, con sistin g prima rily of sa n d, used for highwa y fill.

02.01—Un it— Qed— Aeolia n  sa n d dun e deposits— Pa le b rown  sa n d (10Y R 6/3) in  dun es up to a b out 2 m
ta ll. In tern a l b eddin g n ot exposed. S a n d is sub roun ded to roun ded, well sorted, a n d con sists of
qua rtz with 12-15% pin kish gra in s (prob a b ly mostly pota ssium fel*

02.02—Un it— Qes— Aeolia n  sa n d deposits, loca lly reworked b y slopewa sh— S tron g b rown  (7.5Y R 5/6)
fin e to medium sa n d a n d silty very fin e to medium sa n d. S edimen t is in  pla n a r or slightly wa vy
la min a tion s. S ilty sa n d ma y b e in  very thin  to thin , ta b ula r to b r*

02.03—Un it— Qls— La n dslide deposits— La n dslide complexes on  the n orth side of Cerro Roma n  a n d the
ea st side of S a n ta  Cla ra  Pea k. T hese complexes a re ma rked b y hummocky topogra phy a n d b y
youn ger, sma ller slides in set in to older, la rger slides. T he sedimen t i*

03.01—Un it— Qa yl— Y oun ger a lluvium occupyin g a  low topogra phic position  in  va lley b ottoms— S a n d
a n d gra vel tha t occupy modern  cha n n els, floodpla in s, or slightly eleva ted (a b out 1 m or less) a rea s
a dja cen t to a ctive a rroyos. S a n d is gen era lly pla n a r-la min a te*

03.02—Un it— Qa yi— Y oun ger a lluvium occupyin g a n  in termedia te topogra phic position  in  va lley
b ottoms— T his un it occupies a n  in termedia te position  in  va lleys b etween  tha t of un its Qa yh a n d Qa yl.
Its sedimen t is simila r to these other two un its, a n d in  ma n y a r*

03.03—Un it— Qa yh— Y oun ger a lluvium occupyin g a  high topogra phic position  in  va lley b ottoms— S a n d,
sub ordin a te silty sa n d, a n d sub ordin a te gra vel tha t form low, sta b le terra ce deposits on  the floors of
va lleys or a rroyos. S a n dy sedimen t is common ly ma ssive o*

03.04—Un it— Qa e— Mixed a n d/or in terb edded a lluvium with eolia n  sedimen t— Pa le b rown  to b rown
(10Y R 5-6/3) or very pa le b rown  to light yellowish b rown  (10Y R 6-7/4) silt a n d very fin e to fin e sa n d.
Nea r south b oun da ry of qua dra n gle ma y b e 5-10% sca ttered pumi*

03.05—Un it— Qa o— Older a lluvium— S a n dy gra vel ma rked b y ha vin g a b un da n t b oulders of Lob a to
Ba sa lt. S tra th is common ly 1-3 m a b ove the modern  strea m, b ut in  some dra in a ges the modern
strea m climb s over the stra th of this deposit in  a n  upstrea m direction  (i.e*

03.06—Un it— Qa ob — Older a lluvium a dja cen t to Cerro Roma n  with a b un da n t b a sa lt gra vel— Un it is like
tha t of Qa o describ ed a b ove, b ut gra vel is domin a n tly b a sa lt a n d soil developmen t ma y b e grea ter.
Un it overlies, a n d is in terb edded with, the Puye Forma tion  a *

03.07—Un it— Qpc— Piedmon t sa n dy gra vel on  top of Puye Forma tion  with 0.5-3% ob sidia n
cla sts— S a n dy gra vel tha t overlies the Puye Forma tion  in  the southern  pa rt of the qua dra n gle. Gra vel
a re sub roun ded, poorly sorted, a n d con sist of peb b les, cob b les a n d b oul*

03.08—Un it— Qpu— Un differen tia ted piedmon t gra vel on  top of Puye Forma tion — Like un it Qpc b ut we
could n ot con firm whether there wa s ob sidia n  cla sts in  the deposit due to la n d a ccess restriction s.

03.09—Un it— Qtgu— Un correla ted gra vel deposits— S a n dy gra vel a n d gra velly sa n d in  terra ce deposits
a dja cen t to dra in a ges; their stra ths a re a s much a s 40-48 m a b ove the a djoin in g dra in a ges. Gra vel
in cludes peb b les a n d cob b les. Foun d b elow the ridge-ca ppin g *

03.10—Un it— QT gh— High-level gra vel deposits— S a n dy gra vel preserved on  the tops of ridges a b out
80-120 m a b ove a djoin in g dra in a ges. Gra vel is cla st-supported, poorly sorted, sub roun ded, ra n ges
in  size from peb b les to b oulders (mostly cob b les a n d b oulders),*

04.01—Un it— Qtrc1— T erra ce deposits a lon g the Rio Cha ma — S a n dy gra vel a xia l cha n n el deposits of
the Rio Cha ma  in  a ddition  to min or floodpla in  deposits of silt a n d very fin e sa n d. T he gra vel con sists
of peb b les a n d cob b les tha t a re gen era lly cla st-supported,*

04.02—Un it— Qtrc2— T erra ce deposits a lon g the Rio Cha ma — S a n dy gra vel a xia l cha n n el deposits of
the Rio Cha ma  in  a ddition  to min or floodpla in  deposits of silt a n d very fin e sa n d. T he gra vel con sists
of peb b les a n d cob b les tha t a re gen era lly cla st-supported,*

04.03—Un it— Qtrc3— T erra ce deposits a lon g the Rio Cha ma — S a n dy gra vel a xia l cha n n el deposits of
the Rio Cha ma  in  a ddition  to min or floodpla in  deposits of silt a n d very fin e sa n d. T he gra vel con sists
of peb b les a n d cob b les tha t a re gen era lly cla st-supported,*

04.04—Un it— Qtrc4— T erra ce deposits a lon g the Rio Cha ma — S a n dy gra vel a xia l cha n n el deposits of
the Rio Cha ma  in  a ddition  to min or floodpla in  deposits of silt a n d very fin e sa n d. T he gra vel con sists
of peb b les a n d cob b les tha t a re gen era lly cla st-supported,*

04.05—Un it— Qtrc5— T erra ce deposits a lon g the Rio Cha ma — S a n dy gra vel a xia l cha n n el deposits of
the Rio Cha ma  in  a ddition  to min or floodpla in  deposits of silt a n d very fin e sa n d. T he gra vel con sists
of peb b les a n d cob b les tha t a re gen era lly cla st-supported,*

04.06—Un it— Qtrc6— T erra ce deposits a lon g the Rio Cha ma — S a n dy gra vel a xia l cha n n el deposits of
the Rio Cha ma  in  a ddition  to min or floodpla in  deposits of silt a n d very fin e sa n d. T he gra vel con sists
of peb b les a n d cob b les tha t a re gen era lly cla st-supported,*

04.07—Un it— Qtoc4— T erra ce deposits a lon g the Rio Ojo Ca lien te— S a n d a n d gra vel deposited a lon g
the Rio Ojo Ca lien te in  the extreme n orthea stern  pa rt of the qua dra n gle. No good exposure of the
sedimen t. Gra vel is predomin a tely qua rtzite, b ut volca n ic cla sts*

04.08—Un it— Qtoc5— T erra ce deposits a lon g the Rio Ojo Ca lien te— S a n d a n d gra vel deposited a lon g
the Rio Ojo Ca lien te in  the extreme n orthea stern  pa rt of the qua dra n gle. No good exposure of the
sedimen t. Gra vel is predomin a tely qua rtzite, b ut volca n ic cla sts*

04.09—Un it— Qtoc6— T erra ce deposits a lon g the Rio Ojo Ca lien te— S a n d a n d gra vel deposited a lon g
the Rio Ojo Ca lien te in  the extreme n orthea stern  pa rt of the qua dra n gle. No good exposure of the
sedimen t. Gra vel is predomin a tely qua rtzite, b ut volca n ic cla sts*

04.10—Un it— Qtro1— T erra ce deposits a lon g the Rio del Oso— S a n dy gra vel deposited a lon g the Rio del
Oso, mostly to the n orth of this dra in a ge. Beds a re thin  to thick, va gue, a n d len ticula r. Gra vel a re
cla st-supported, in clude a  well-gra ded mixture of peb b le*

04.11—Un it— Qtro2— T erra ce deposits a lon g the Rio del Oso— S a n dy gra vel deposited a lon g the Rio del
Oso, mostly to the n orth of this dra in a ge. Beds a re thin  to thick, va gue, a n d len ticula r. Gra vel a re
cla st-supported, in clude a  well-gra ded mixture of peb b le*

04.12—Un it— Qtro3— T erra ce deposits a lon g the Rio del Oso— S a n dy gra vel deposited a lon g the Rio del
Oso, mostly to the n orth of this dra in a ge. Beds a re thin  to thick, va gue, a n d len ticula r. Gra vel a re
cla st-supported, in clude a  well-gra ded mixture of peb b le*

04.13—Un it— Qtro4— T erra ce deposits a lon g the Rio del Oso— S a n dy gra vel deposited a lon g the Rio del
Oso, mostly to the n orth of this dra in a ge. Beds a re thin  to thick, va gue, a n d len ticula r. Gra vel a re
cla st-supported, in clude a  well-gra ded mixture of peb b le*

04.14—Un it— Qtro5— T erra ce deposits a lon g the Rio del Oso— S a n dy gra vel deposited a lon g the Rio del
Oso, mostly to the n orth of this dra in a ge. Beds a re thin  to thick, va gue, a n d len ticula r. Gra vel a re
cla st-supported, in clude a  well-gra ded mixture of peb b le*

04.15—Un it— Qtro6— T erra ce deposits a lon g the Rio del Oso— S a n dy gra vel deposited a lon g the Rio del
Oso, mostly to the n orth of this dra in a ge. Beds a re thin  to thick, va gue, a n d len ticula r. Gra vel a re
cla st-supported, in clude a  well-gra ded mixture of peb b le*

04.16—Un it— T p— Puye Forma tion —Mostly medium- to thick-b edded a n d loca lly thin ly b edded gra vel,
gra velly sa n d, a n d min or sa n d. Most b eds a re very pla n a r a n d on ly loca lly show min or cha n n el fills.
Overa ll, discrete cha n n el fills a re spa rse except a t b a sa l c*

05.01.01— Un it— Qb o— Otowi Memb er of the Ba n delier T uff— W hite to gra yish white pumiceous la pilli
a n d coa rse a sh; cla st-to ma trix-suported, modera tely to poorly sorted, a n d sub roun ded. Common ly
mixed with min or volca n ic detritus a n d ma ssive. In terpreted a s a *

05.02.01— Un it— T lb — Ba sa lt flows of the Lob a to Forma tion — Da rk gra y to very da rk gra y (N 3/ to 4/),
mostly fin egra in ed b a sa lt. Con ta in s ma fic min era ls mostly a ltered to red opa ques (iddin gsite) tha t
a re b oth recta n gula r a n d dia mon dsha ped (pyroxen e + olivin e*

05.02.02— Un it— T lb i— In trusive b a sa lt b odies of Lob a to Forma tion — Da rk gra y to gra y (N 4/ to 5/) b a sa lt
tha t wea thers b rown  (7.5Y R 5/2-3). Composed of a b un da n t pla giocla se a n d un iden tified ma fic
min era ls (n o b iotite). Crysta ls a re 1-2 mm lon g a n d elon ga ted.*

05.02.05— Un it— T lp— Phrea toma gma tic deposits a ssocia ted with the Lob a to Forma tion — Very thin  to
medium b eds of very poorly sorted, fin e to very coa rse sa n d a n d very fin e to very coa rse peb b les of
b a sa lt. ~ 5% b a sa ltic cob b les. S a n d con sists of Ojo Ca lien te S *

06.01.01— Un it— T ch— Hern a n dez Memb er of the Cha mita  Forma tion — In terb edded floodpla in  deposits
a n d coa rse cha n n el fills. T he floodpla in  deposits common ly a re gra yish b rown  (10Y R 6-7/2; 2.5Y  5-
7/2) to light yellowish b rown  (10Y R 6/4) to very pa le b rown  (10Y R*

06.01.02— Un it— T cc—Cejita  Memb er of the Cha mita  Forma tion — T his un it exten ds from the T esuque
Forma tion  ea st of the Rio Gra n de to the Cha mita  Forma tion  west of the Rio Gra n de, a s proposed b y
K on in g a n d Ab y (in  press). It is composed of light b rown  to light*

06.01.03— Un it— T chc—In terfin gerin g Cejita  a n d Hern a n dez Memb ers of the Cha mita  Forma tion — S ee
description s of the in dividua l un its. In dividua l memb ers in  this in terfin gerin g zon e a re gen era lly more
tha n  3 m thick.

06.01.04— Un it— T cvu— Va llito Memb er of the Cha mita  Forma tion , un divided— Very pa le b rown , light
yellowish b rown , light b rown , a n d pin k sa n d a n d silty sa n d, with min or len ses of very fin e to medium
peb b les. In  most pla ces, this memb er ca n  b e sub divided in to *

06.01.05— Un it— T cv— Upper fluvia l pa rt of Va llito Memb er of the Cha mita  Forma tion — Medium to very
thick, ta b ula r b eds of silty sa n d; pin k to very pa le b rown  (7.5-10Y R 7/4) a n d light yellowish b rown
(10Y R 6/4). S edimen t is a lso ma ssive. S a n d is very fin e to *

06.01.06— Un it— T cve—Lower pa rt of Va llito Memb er of the Cha mita  Forma tion , con ta in s in terb eds of
eolia n  sa n dston e—Gen era lly ma ssive or in  medium to thick, ta b ula r b eds. In tern a l b eddin g is
ma ssive or else pla n a r-la min a ted to very thin  b eds; loca l cross-la *

06.01.07— Un it— T cu— Un differen tia ted Cha mita  Forma tion — In ferred Va llito, Cejita , or Hern a n dez
Memb ers of the Cha mita  Forma tion  in  a rea s of very poor exposures. Estima te 60-90 m thick.

06.01.08— Un it— T lb — Un differen tia ted Cha mita  Forma tion  in terb eded with Lob a to Ba sa lt— In ferred
Va llito, Cejita , or Hern a n dez Memb ers of the Cha mita  Forma tion  tha t a re in terb edded with Lob a to
Ba sa lt flows in  a rea s of very poor exposures. Approxima te thickn es*

06.01.09— Un it— T d— Dia tomite— W hite to light gra y, cha lky-textured, dia tomite tha t is la min a ted or in
very thin -thin  b eds; loca lly rela tively ma ssive. Loca l in terb eds of gra y, fin e a sh up to 30 cm thick.
Exposed a s a  crescen t-sha pe 2 km southea st of the cen *

06.02.01— Un it— T to— Ojo Ca lien te S a n dston e Memb er of the T esuque Forma tion — Exten sively cross-
stra tified sa n d. S a n d is gen era lly very pa le b rown  (10Y R 8/2 to 7/3) to white (10Y R 8/1), fin e-upper
to coa rse-lower in  gra in  size, roun ded to sub a n gula r (mostly s*

06.02.02— Un it— T tco— In terb edded Ojo Ca lien te S a n dston e Cha ma -El Rito Memb er, T esuque
Forma tion — Plea se see description s of the Ojo Ca lien te S a n dston e a n d Cha ma -El Rito Memb er. T his
un it is design a ted for a rea s where these two un its a re in terb edded. T hickn e*

06.02.03— Un it— T tc— Cha ma -El Rito Memb er, T esuque Forma tion — Pin k to very pa le b rown  (7.5-10Y R
7/3-4), very fin e to medium sa n d (mostly fin e sa n d) a n d silty sa n d in terb edded with min or
volca n icla stic sa n dy peb b les a n d peb b ly sa n d; there a re a lso loca l silt *

07.01—Un it— T a — Ab iquiu Forma tion — Not kn own  if this un it exten ds to the lin e of cross-section  A-A’. If
it does, it ma y b e a  whitish sa n d with min or felsic-in termedia te peb b le b eds (b a sed on  exposures of
this un it n ea r Ab iquiu).

07.02—Un it— Mz-Pz— Un divided Mesozoic a n d Pa leozoic stra ta — S a n dston e, limeston e, siltston e, a n d
sha le.


