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Geologic  Map of th e Albuquerque We st 7.5-
Minute Quad rangle, Bernalillo County, Ne w

Mexic o

by
Sean D. Conne ll1, Bruc e D. Alle n1, Joh n W. Haw ley2, and  Ralph  R. Sh roba3

1New Mexico Bureau of Mines and Mineral Resources, Socorro, NM 87801
2Hawley Geomatters, P.O. Box 4370, Albuquerque, NM 87196

3U.S. Geological Survey, M.S. 913, Box 25046, Denver, CO 80225

A ge ologic m ap displays inform ation on the  distribu tion, natu re , orie ntation, and age  re lationships of rock and
de posits and the  occu rre nce  of stru ctu ral fe atu re s. Ge ologic and fau lt contacts are  irre gu lar su rface s that form
bou ndarie s be tw e e n diff e re nt type s or age s of u nits. Data d e picte d on this ge ologic qu adrangle  m ap m ay be  base d
on any of the  follow ing: re connaissance  fie ld ge ologic m apping, com pilation of pu blishe d and u npu blishe d work,
and photoge ologic inte rpre tation. Locations of contacts are  not su rve ye d, bu t are  plotte d by inte rpre tation of the
position of a give n contact onto a topographic base  m ap; the re fore , the  accu racy of contact locations de pe nds on the
scale  of m apping and the  inte rpre tation of the  ge ologist(s). Any e nlarge m e nt of this m ap cou ld cau se
m isu nde rstanding in the  de tail of m apping and m ay re su lt in e rrone ou s inte rpre tations. S ite -spe cific conditions
shou ld be  ve rifie d by de taile d su rface  m apping or su bsu rface  e xploration. T opographic and cu ltu ral change s m ay
not be  show n du e  to re ce nt de ve lopm e nt.

Cross se ctions are  constru cte d base d u pon the  inte rpre tations of the  au thor m ade  from  ge ologic m apping and
available  ge ophysical and su bsu rface  (drillhole ) data. Cross se ctions shou ld be  u se d as an aid to u nde rstanding the
ge ne ral ge ologic fram e w ork of the  m ap are a, and not be  the  sole  sou rce  of inform ation for u se  in locating or
de signing w e lls, bu ildings, roads, or othe r m an-m ade  stru ctu re s.

T he  N e w  M e xico Bu re au  of Ge ology and M ine ral R e sou rce s cre ate d the  O pe n-file  Ge ologic M ap S e rie s to e xpe dite
disse m ination of the se  ge ologic m aps and m ap data to the  pu blic as rapidly as possible  while  allow ing for m ap
re vision as ge ologists continu e d to work in m ap are as. Each m ap she e t carrie s the  original date  of pu blication
be low the  m ap as w e ll as the  late st re vision date  in the  u ppe r right corne r. In m ost case s, the  original date  of
pu blication coincide s w ith the  date  of the  m ap produ ct d e live re d to the  N ational Coope rative  Ge ologic M apping
Program  (N CGM P) as part of N e w  M e xico’s S T AT EM AP agre e m e nt. W hile  m aps are  produ ce d, m aintaine d, and
u pdate d in an ArcGIS ge odatabase , at the  tim e  of the  S T AT EM AP de live rable , e ach m ap goe s throu gh cartographic
produ ction and inte rnal re vie w  prior to u ploading to the  Inte rne t. Eve n if additional u pdate s are  carrie d ou t on the
ArcGIS m ap data file s, citations to the se  m aps shou ld re fle ct this original pu blication date  and the  original au thors
liste d. T he  vie w s and conclu sions containe d in the se  m ap docu m e nts are  those  of the  au thors and shou ld not be
inte rpre te d as ne ce ssarily re pre se nting the  official policie s, e ithe r e xpre sse d or im plie d, of the  S tate  of N e w  M e xico,
or the  U .S. Gove rnm e nt.

T his draft ge ologic m ap is pre lim inary and w ill u nd e rgo re vision. It w as produ ce d from  e ithe r scans of hand-
drafte d originals or from  digitally drafte d original m aps and figu re s u sing a w ide  varie ty of softw are , and is
cu rre ntly in cartographic produ ction. It is be ing distribu te d in this draft form  as part of the  bu re au 's O pe n-file
m ap se rie s (O F GM ), du e  to high de m and for cu rre nt ge ologic m ap data in the se  are as whe re  S T AT EM AP
qu adrangle s are  locate d, and it is the  bu re au 's policy to disse m inate  ge ologic data to the  pu blic as soon as
possible .

Afte r this m ap has u nd e rgone  re vie w, e diting, and final cartographic produ ction adhe ring to bu re au  m ap
standards, it w ill be  re le ase d in ou r Ge ologic M ap (GM ) se rie s.  T his final ve rsion w ill re ce ive  a ne w GM
nu m be r and w ill su pe rce d e  this pre lim inary ope n-file  ge ologic m ap.

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. Nelia W. Dunbar, Director and State
Geologist; Dr. J. Michael Timmons, Assoc. Director for Mapping Programs).
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Corre lation of Map Units

Ge ologic  Cross Se c tion A–A' (5x vertic al exaggeration)

De scription of Map
01-00-00-00-00-00— H e ading01—Ce nozoic Erathe m —Ce nozoic Erathe m
(Ce nozoic)—Ce nozoic
01-01-00-00-00-00— H e ading02— N e oge ne  S yste m — N e oge ne  S yste m
(N e oge ne )— N e oge ne  syste m  (T e rtiary & Q u ate rnary)
01-01-01-00-00-00— H e ading03—CLEAD—Collu vial, landslide , e olian, and
anthropoge nic d e posits (Q u ate rnary)— T hin su rficial de posits de rive d from
w ind and m ass-m ove m e nt proce sse s, or e xte nsive  are as distu rbe d by ope n-
pit aggre gate  m ining or constru ction
01-01-01-01-00-00— U nit— af—Artificial fill (H istoric) -  (H istoric)—Du m pe d
fill and are as affe cte d by hu m an distu rbance s, inclu ding le ve e s borde ring the
R io Grand e . Locally m appe d whe re  are ally e xte nsive  or ge ologic contacts are
obscu re d
01-01-01-02-00-00— U nit— daf—Distu rbe d land and artificial fill, u ndivide d
(H istoric) -  (H istoric)—Du m pe d fill and are as aff e cte d by ope n-pit aggre gate
m ining or constru ction. Locally m appe d whe re  distu rbance  is are ally
exte nsive  or ge ologic contacts are  obscu re d.
01-01-01-03-00-00— U nit— Q ae — Eolian sand and stre am  allu viu m , u ndivide d
(H oloce ne  to u ppe rm ost Ple istoce ne ) -  (H oloce ne  to u ppe rm ost
Ple istoce ne )— U nconsolidate d to poorly consolidate d, m ode rate ly to w e ll
sorte d, light re ddish-brow n to light-brow n (7.5-10Y R ), fine - to m e diu m -
graine d sand and silty sand w ith scatte re d pe bble s that com m only form s a
re lative ly thin, discontinu ou s m antle  ove r u pland are as w e st of the  R io
Grand e . W e akly de ve lope d soils w ith m axim u m  S tage  1 carbonate
m orphologic d e ve lopm e nt. M ay locally contain hydrocollapsible  soils.
M appe d only whe re  are ally e xte nsive  or thick. Variable  thickne ss, from  0-16
ft (0-5 m ).
01-01-01-04-00-00— U nt— Q ls— Landslide  de bris (u ppe r Ple istoce ne ) -  (u ppe r
Ple istoce ne )—Poorly to w e ll consolidate d and ve ry poorly sorte d, sand,
bre cciate d Los Du rane s form ation (Q rd), and m inor m u d d e posite d by m ass-
m ove m e nt proce sse s along ste e p hillslope s u nd e rlain by the  Los Du rane s F m .
Exhibits hu m m ocky topography. Arrow s indicate  dire ction of m ove m e nt.
Variable  thickne ss, ranging u p to 30 ft (9 m).
01-01-01-05-00-00— U nit— Q ca—Collu viu m  and allu viu m , u ndivid e d
(H oloce ne  to u ppe r Ple istoce ne ) -  (H oloce ne  to u ppe r
Ple istoce ne )— U nconsolidate d to poorly consolidate d, poorly sorte d and
stratifie d, fine - to coarse -graine d, clast- and m atrix-su pporte d d e posits
de rive d from  a varie ty of m ass-m ove m e nt hillslope  proce sse s, inclu ding
de bris flow, slope  w ash, shallow slu m p, and cre e p. Com m only cove rs slope s
u nde rlain by Los Du rane s F orm ation (Q rd). M ay locally contain
hydrocollapsible  soils. Diffe re ntiate d whe re  are ally e xte nsive . Variable
thickne ss, u p to 10 ft (3 m ).
01-01-01-06-00-00— U nit— Q cb—Basaltic collu viu m  (H oloce ne  to u ppe r
Ple istoce ne ) -  (H oloce ne  to u ppe r Ple istoce ne )—Poorly consolidate d and
sorte d se dim e ntary bre ccia com pose d of angu lar to su bangu lar to pe bble - to
bou lde r-size d basalt bou ld e rs that cove rs slope s be low the  m e sa-capping
basalt of the  Albu qu e rqu e  volcanoe s (Q ba). Variable  thickne ss, u p to 10 ft (3
m ).
01-01-02-00-00-00— H e ading03—Allu viu m  of the  R io Grande —Allu viu m  of
the  R io Grande  (Q u ate rnary)— F lu vial de posits de rive d from  the  ance stral
and m od e rn R io Grande  that u nconform ably ove rlie  u ppe r S anta F e  Grou p
de posits (com m only u nits Q T oc and Q T sa). S u bdivid e d into six inform ally
nam e d form ations on the  basis of inse t re lationships.
01-01-02-01-00-00— U nit— Q rp— Las Padillas form ation (H istoric to
u ppe rm ost Ple istoce ne ) -  (H istoric to u ppe rm ost
Ple istoce ne )— U nconsolidate d to poorly consolidate d, pale -brow n (10Y R ),
fine - to coarse -graine d sand and rou nde d grave l w ith su bordinate  le nsoidal
inte rbe ds of fine -graine d sand, silt, and clay de rive d from  the  R io Grande .
R e cognize d in drillhole s only and inform ally nam e d for de posits u nd e rlying
the  broad inne r valle y floodplain ne ar the  com m u nity of Las Padillas in
sou thw e st Albu qu e rqu e , ju st sou th of the  m ap are a. U ncom form ably ove rlie s
u ppe r S anta F e  Grou p de posits (Q T oc and Q T sa) and is com m only grave lly at
the  base . U nd e rlying S anta F e  Grou p de posits m ay be  locally ce m e nte d w ith
calciu m  carbonate . Probably inte rfinge rs w ith stre am  allu viu m  (Q H a and
Q ay). De posit su rface  (top) com prise s the  m ode rn su rface  of aggradation for
the  R io Grande . S u rficial de posits (< 6 ft [2 m ] thick) are  divide d into the
m od e rn rive r channe l, and fou r te xtu ral su bu nits base d on inte rpre tations of
soil se rie s de scribe d and m appe d by H acke r (1977). Approxim ate ly 50-80 ft
(15-24 m ) thick.
01-01-02-01-01-00— S u bu nit— Q rpr— M od e rn channe l de posits (H istoric) -
(H istoric)— U nconsolidate d sand and grave l w ithin the  active  channe l of the
R io Grand e . De line ate d u sing ae rial photography.
01-01-02-01-02-00— S u bu nit— Q rpc—Grave lly to sandy stre am  and floodplain
de posits (H istoric) -  (H istoric)— U nconsolidate d coarse -graine d sand and
pe bbly sand. Inte rpre te d to re pre se nt channe l de posits. Inclu de s Brazito
se rie s of H acke r (1977).
01-01-02-01-03-00— S u bu nit— Q rps— S andy stre am  and floodplain de posits
(H istoric) -  (H istoric)— U nconsolidate d m e diu m -graine d sand and loam y
sand. Inte rpre te d to re pre se nt channe l and floodplain de posits. Inclu de s
V inton se rie s of H acke r (1977).
01-01-02-01-04-00— S u bu nit— Q rpsm — S ilty to sandy stre am  and floodplain
de posits (H istoric) -  (H istoric)— U nconsolidate d fine -graine d sand, silt and
clay. Inte rpre te d to re pre se nt fine -graine d slou ghs or oxbows. Inclu d e s
Gle ndale  and Gila se rie s of H acke r (1977).
01-01-02-01-05-00— S u bu nit— Q rpm — S ilty to claye y stre am  and floodplain
de posits (H istoric) -  (H istoric)— U nconsolidate d fine -to m e diu m -graine d
sand, silt and clay. Inte rpre te d to re pre se nt fine -graine d floodplain de posits.
Inclu de s Anapra, Am ijo, Agu a, and Gila se rie s of H acke r (1977).
01-01-02-02-00-00— U nit— Q ra—Are nal form ation (u ppe r Ple istoce ne ) -
(u ppe r Ple istoce ne )—Poorly consolidate d de posits of ve ry pale -brow n to
ye llow (10Y R ) sandy pe bble  to cobble  grave l re cognize d along the
northw e ste rn m argin of the  inne r valle y of the  R io Grande . Inform ally nam e d
he re in for e xposu re s ju st w e st of the  Are nal M ain Canal, whe re  it u nd e rlie s
Lam be rt's (1968) Prim e ro Alto te rrace  su rface  (S tratigraphic S e ction EQ ). T he
Prim e ro Alto ge om orphic su rface  is a ge ntly sou th-sloping te rrace  su rface
that re pre se nts the  you nge st pre se rve d flu vial te rrace  tre ad in the  R io Grande
valle y. Grave l clasts are  prim arily rou nde d qu artzite  and volcanic rocks w ith
rare  pu m ice  and granite . R e sts u nconform ably on the  Los Du rane s F orm ation
(Q rd) and discontinu ou sly ove rlain by a 2-7 ft (1-2 m ) thick ve ne e r of light-
brow n e olian sand. W e akly de ve lope d soils w ith S tage  I to II carbonate
m orphology (Locality 3, M ache tte , e t al., 1997, site s 14 and 15). Basal contact
is approxim ate ly 60 ft (18 m ) above  the  top of the  Las Padillas form ation
(Q rp, R io Grand e  floodplain). Corre late d to the  Edith form ation by Lam be rt
(1968); how e ve r, de posit is inse t against the  Los Du rane s form ation and is
topographically low e r than the  basal contact of the  Edith form ation. T hu s,
this u nit is inte rpre te d to be  you nge r than the  Edith and Los Du rane s
form ations. Approxim ate ly 10-20 ft (3-6 m ) thick.

01-01-02-03-00-00— U nit— Q rd— Los Du rane s form ation (u ppe r(?) to u ppe r-
m iddle  Ple istoce ne ) -  (U ppe r(?) to u ppe r-m iddle  Ple istoce ne )— M ode rate ly
consolidate d de posits of light-brow n, ve ry pale -orange  to grayish-orange ,
and ye llow ish-brow n (5-10Y R ) sand w ith scatte re d inte rbe ds of silt, clay, and
fine  pe bbly sand de rive d from  the  ance stral R io Grande . N am e d by Lam be rt
(1968) for e xposu re s w e st of the  Los Du rane s ne ighborhood (S tratigraphic
S e ction LD). De posit su rface  is m arke d by Lam be rt’s (1968) S e gu ndo Alto
te rrace  su rface , a ge ntly sou th-sloping te rrace  su rface  form e d on the  Los
Du rane s form ation that re pre se nts the  se cond highe st pre se rve d flu vial
te rrace  tre ad in the  R io Grande  valle y. T he  S e gu ndo Alto su rface  is
approxim ate ly 145 ft (44m ) above  the  top of the  Las Padillas form ation (Q rp,
R io Grand e  floodplain). Contains inte rbe ds of su bangu lar to su brou nde d re d
granite  and rou nd e d che rt, indicating that the  u nit com prise s inte rbe dd e d
flu vial de posits of the  ance stral R io Grand e  and w e ste rn-m argin allu viu m .
Locally cove re d by a thin discontinu ou s ve ne e r e olian sand. U nconform ably
ove rlie s the  Ce ja M e m be r (Q T oc) and inse t by the  Are nal form ation (Q ra).
Drill-hole  data indicate s that the  basal contact is inse t approxim ate ly 75 ft (23
m) be low the  base  of the  Edith form ation (Q re ). Corre lative  de posits to the
north bu ry the  basalt of the  m iddle Ple istoce ne  basalt of the  Albu qu e rqu e
volcanoe s (Q ba). Approxim ate ly 165-170 ft (50-52 m ) thick in m ap are a.

01-01-02-04-00-00— U nit— Q rm — M e nau l form ation (u ppe r to u ppe r-m iddle
Ple istoce ne ) -  (u ppe r to u ppe r-m iddle  Ple istoce ne )—Poorly consolidate d
d e posits of ye llow ish-brow n (10Y R ) pe bble  grave l and pe bbly sand de rive d
from  the  ance stral R io Grand e . N am e d by Lam be rt (1968) for e xposu re s
along M e nau l Blvd. Grave l clasts are  dom inate d by rou nd e d qu artzite
pe bble s that are  ge ne rally sm alle r in size  than pe bble s and cobble s in the
Edith form ation (Q re ). Expose d in northe ast corne r of m ap are a whe re  it
form s discontinu ou s, probably le nsoidal grave l e ast of the  inne r valle y
e scarpm e nt of the  R io Grande . T he  basal contact is approxim ate ly 90 ft (27 m )
above  the  top of the  Las Padillas form ation (Q rp, R io Grande  floodplain),
inte rfinge rs w ith, and is inse t by you nge r stre am  allu viu m  (Q ay). M ay
re pre se nt le nse s of flu vial grave l associate d w ith the  Los Du rane s form ation
(Q rd) e ast of the  R io Grand e . T hickne ss is ge ne rally le ss than 10 ft (3 m).
01-01-02-05-00-00— U nit— Q re —Edith form ation (m iddle  Ple istoce ne ) -
(m iddle  Ple istoce ne )—Poorly to m od e rate ly consolidate d, locally ce m e nte d
d e posits of pale -brow n to ye llow ish-brow n (10Y R ) grave l, sand and sandy
clay de rive d from  the  ance stral R io Grand e . N am e d by Lam be rt (1968) for
exposu re s e ast of Edith Bou le vard. Grave l clasts contain abu ndant rou nde d
qu artzite  and volcanic rocks w ith m inor granite , m e tam orphic sandstone ,
and rare  w e ld e d Band e lie r T u f f. U nconform ably ove rlie s u ppe r S anta F e
Grou p d e posits (Q T oc and Q T sa), and is u nconform ably ove rlain by e aste rn-
m argin pie dm ont allu viu m  (Q pm ) and you nge r stre am  allu viu m  (Q ay). Basal
contact is approxim ate ly 80 ft (24 m ) above  the  top of the  Las Padillas
form ation (Q rp, R io Grande  floodplain). Grave l pits yie ld e d late  to m iddle
Ple istoce ne  R ancholabre an fossils (Lam be rt, 1968; Lu cas e t al., 1988).
M ode rate ly de ve lope d soils on ove rlying e aste rn-m argin pie dm ont allu viu m
(Q pm ) su gge st a m iddle  Ple istoce ne  age  for u nit. Variable  thickne ss, ranging
from  10-40 ft (3 to 12 m ).
01-01-02-06-00-00— U nit— Q rl— Lom atas N e gras form ation (m iddle
Ple istoce ne ) -  (m iddle  Ple istoce ne )— M ode rate ly consolidate d and w e akly
ce m e nte d sandy pe bble  to cobble  grave l prim arily com pose d of su brou nde d
to rou nd e d qu artzite , volcanic rocks, granite , m inor basalt, and rare  Bande lie r
T u f f. Discontinu ou sly e xpose d and re cognize d as a lag of rou nde d qu artzite -
be aring grave l. Base  is not e xpose d in m ap are a. T he  top is approxim ate ly
215-320 (65-97 m ) above  the  top of the  Las Padillas form ation (Q rp, R io
Grand e  floodplain). Inform ally nam e d for discontinu ou s e xposu re s along
Arroyo de  las Lom atas N e gras (Lom a M ache tte  qu adrangle ) whe re  a bu ttre ss
u nconform ity w ith the  u nd e rlying S anta F e  Grou p is locally e xpose d.
U nconform ably ove rlain by olde r w e ste rn-m argin allu viu m  (Q ao) and the
basalt of the  Albu qu e rqu e  volcanoe s (Q ba). Corre lative  to u nit Q u (?)g of
Lam be rt (1968). M ay be  corre lative  to flu vial te rrace  d e posits Q ta1 pf S m ith
and Ku hle  (1998), which contain the  ca. 602 ka Lava Cre e k B ash. T hickne ss
varie s, u p to 70 ft (21 m ). R e gionally, the  u nit is le ss than 16 ft (5 m) thick.
01-01-03-00-00-00— H e ading03—Allu viu m —Allu viu m
(Q u ate rnary)—Divid e d into stre am -valle y allu viu m , w e ste rn-m argin
allu viu m , and e aste rn-m argin pie dm ont allu viu m . S tre am -valle y allu viu m
typically contain poorly to w e ll sorte d, poorly to w e ll stratifie d, clast- and
m atrix-su pporte d de posits associate d w ith m ode rn and late  Ple istoce ne
e ntre nche d arroyos across the  m ap are a. Allu viu m  w e st of the  inne r valle y of
the  R io Grande  ge ne rally contains poorly to m od e rate ly sorte d, m od e rate ly
stratifie d,and clast- and m atrix-su pporte d de posits de rive d from  u plands
u nde rlain by de posits of the  Arroyo O jito F orm ation. Easte rn-M argin
pie dm ont allu viu m  contains ge ne rally poorly sorte d, poorly stratifie d, clast-
and m atrix-su pporte d de posits having angu lar to su bangu lar clasts of
granitic, m e tam orphic, sandstone , and m inor lim e stone  de rive d from  the
w e ste rn and northe rn slope s of the  S andia M ou ntains and e aste rn basin
m argin.
01-01-03-01-00-00— H e ading04— S-v allu viu m — S tre am -valle y allu viu m
(H istoric to u ppe rm ost Ple istoce ne )— S tre am -valle y allu viu m
01-01-03-01-01-00— U nit— Q H a— You nge st stre am  allu viu m  (H istoric to
H oloce ne ) -  (H istoric to H oloce ne )— U nconsolidate d d e posits of brow n, light
gray-brow n, and ye llow ish-brow n (10Y R ) sand, silty to claye y sand, and
grave l. U nde rlie s arroyos, inse t against you nge r stre am  allu viu m  (Q ay), and
grad e s to the  Las Padillas form ation (Q rp).V e ry w e akly de ve lope d soils
exhibit no pe doge nic carbonate  at the  su rface  and w e ak S tage  I carbonate
m orphology at de pth. F orm s e xte nsive  valle y borde r allu vial fans along the
m argins of the  inne r valle y of the  R io Grand e . T he se  valle y bord e r allu vial
fans m ay locally contain hydrocollapsible  soils.
01-01-03-01-01-00— U nit— Q ay— You nge r stre am  allu viu m  (H oloce ne  to
u ppe rm ost Ple istoce ne ) -  (H oloce ne  to u ppe rm ost Ple istoce ne )—Poorly
consolidate d de posits of pale -brow n to light-brow n (7.5-10Y R ) sand to sandy
clay loam  and grave l. Inse t against e aste rn-m argin pie dm ont (Q pm ) and
w e ste rn-m argin allu viu m  (Q am ) and grade s to the  Are nal form ation (Q ra).
S u rface  is slightly disse cte d and posse sse s w e akly de ve lope d soils w ith S tage
II carbonate  m orphology and typically cove re d by thin ve ne e r of e olian sand.
Com m only form s late rally e xte nsive  valle y borde r allu vial fans along the
w e ste rn m argin of the  inne r valle y of the  R io Grand e . T he se  valle y bord e r
allu vial fans m ay locally contain hydrocollapsible  soils. Corre lative  to
ge om orphic su rface  Q 8 of Conne ll (1995, 1996). Variable  thickne ss, u p to 20 ft
(6 m ).
01-01-03-01-01-01— S u bu nit— Q H at— You nge st stre am  allu viu m  (H istoric to
H oloce ne ) -  (H istoric to H oloce ne )— S u bdivide d into allu viu m  of T ije ras
Arroyo (Q H at), containing grave l be ds com prise d of sandstone , gne iss,
lim e stone  and granite  de rive d from  T ije ras Canyon. A charcoal sam ple  take n
at 8.5 ft (2.6 m) be low de posit su rface  at m ou th of T ije ras Arroyo (Locality 1)
yie lds a radiocarbon date  of 4,500±140 yr BP (Be ta Analytic Lab N o. 109129).
Corre lative  to ge om orphic su rface s Q 8-Q 9 of Conne ll (1995, 1996). Variable
thickne ss, ranging u p to 70 ft (22 m).
01-01-03-02-00-00— H e ading04— W -m  allu viu m — W e ste rn-m argin allu viu m
(Q u ate rnary)— W e ste rn-m argin allu viu m
01-01-03-02-01-00— U nit— Q am — M iddle  w e ste rn-m argin allu viu m ,
u ndivid e d (u ppe r to m iddle  Ple istoce ne ) -  (u ppe r to m iddle
Ple istoce ne )—Poorly consolidate d de posits of light to strong brow n and ve ry
pale -brow n to light gray (7.5-10Y R ) sand grave l. Grave l is prim arily
com pose d of re d granite , che rt, basalt, and m inor gray dacitic volcanic rocks
re cycle d from  the  Ce ja M e m be r (Q T oc). Locally stratifie d and slightly
ce m e nte d w ith calciu m  carbonate . Inse t by you nge r stre am  allu viu m  (Q ay)
and the  Los F u rane s form ation (Q rd). Soil de ve lopm e nt is variable  and
posse ss S tage  II to III carbonate  m orphology. De line ate d w e st of the  R io
Grand e . Corre lative  to e aste rn-m argin pie dm ont allu viu m  (Q pm ) and
ge om orphic su rface s Q 6-Q 7 of Conne ll (1995, 1996). Variable  thickne ss, u p to
40 ft (12 m ).

01-01-03-03-00-00— H e ading04—E-m  pie dm ont allu viu m —Easte rn-m argin
pie dm ont allu viu m  (Q u ate rnary)—Easte rn-m argin pie dm ont allu viu m
01-01-03-04-00-00— U nit— Q pm — M iddle  e aste rn-m argin pie dm ont allu viu m
(u ppe r to m iddle  Ple istoce ne ) -  (u ppe r to m iddle  Ple istoce ne )—Poorly
consolidate d de posits of ve ry pale -brow n to light-brow n (7.5-10Y R ) sand to
silty and claye y sand, and grave l de rive d from  the  S andia M ou ntains.
U nconform ably ove rlie s Edith form ation (Q re ) and is inse t by you nge r
stre am  allu viu m  (Q ay). Grave l clasts are  pre dom inantly su bangu lar
m e tam orphic and porphyritic granite  w ith rare  su brou nd e d lim e stone .
Slightly disse cte d de posit su rface  posse sse s w e ll de ve lope d, constru ction bar-
and-sw ale  topography on inte rflu ve s. W e akly de ve lope d soils e xhibit S tage  II
to III+ carbonate  m orphology and m inor to m ode rate  clay film  de ve lopm e nt.
Corre lative  to ge om orphic su rface s Q 6-Q 7 of Conne ll (1995, 1996). Variable
thickne ss, ranging u p to 60 ft (18 m).
01-01-03-04-01-00— S u bu nit— Q pm t— M iddle  e aste rn-m argin pie dm ont
allu viu m  (u ppe r to m iddle  Ple istoce ne ) -  (u ppe r to m iddle
Ple istoce ne )— S u bdivid e d into T ije ras Canyon pie dm ont su bu nit (Q pm t)
whe re  de posits contain grave l clasts of sandstone , gne iss, lim e stone , granite ,
and gre e nstone  d e rive d from  T ije ras Canyon
01-01-04-00-00-00— H e ading03— U ppe r S anta F e  Grou p — U ppe r S anta F e
Grou p  (N e oge ne )— U ppe r S anta F e  Grou p
01-01-04-01-00-00— H e ading04— W b-m  de posits— W e ste rn basin-m argin
de posits (Arroyo O jito F orm ation) (N e oge ne )— W e ste rn basin-m argin
de posits (Arroyo O jito F orm ation)
01-01-04-01-01-00— U nit— Q T o—Arroyo O jito F orm ation, u ndivide d (low e r
Plioce ne  to low e r Ple istoce ne ) -  (low e r Plioce ne  to low e r Ple istoce ne )—Cross
se ction only. S andstone  and conglom e rate  d e rive d from  the  w e ste rn basin
m argin. Grave l clasts typically contain re d granite , white  qu artzite ,
brow nish-ye llow che rt, angu lar, varie gate d black and white  chalce dony and
che rt (corre late d to the  Pe de rnal che rt of Chu rch and H ack, 1939), basalt, and
sandstone . Divid e d into tw o m e m be rs in m ap are a.
01-01-04-01-02-00— U nit— Q T oc—Arroyo O jito F orm ation, Ce ja M e m be r
(low e r Plioce ne  to low Ple istoce ne ) -  (low e r Plioce ne  to low
Ple istoce ne )— Light-re d to strong-brow n and ye llow ish-gray (2.5-5Y R ),
m od e rate ly consolidate d slightly ce m e nte d, slightly tile d, stratifie d sandstone
and pe bbly sandstone  w ith m inor siltsone  and claystone  inte rbe ds. Grave l
clasts are  dom inate d by su bangu lar to su brou nd e d re d granite , gray
inte rm e diate  (dacitic) volcanic rocks, brow nish-ye llow polishe d che rt, white
qu artzite , basalt, and Pe de rnal che rt. Drillhole  data indicate s that u nit
conform ably ove rlie s the  Atrisco m e m be r (T oa). Provisionally corre late d to
Ke lle y's (1977) Ce ja M e m be r. S u bsu rface  data su gge sts u nit is abou t 350 ft
(107 m ) thick be ne ath m ap are a.
01-01-04-01-03-00— U nit— T oa—Arroyo O jito F orm ation, Atrisco m e m be r
(Plioce ne ) -  (Plioce ne )—Cross se ction only. M ode rate ly to w e ll consolidate d,
locally ce m e nte d su cce ssion of ye llow ish-brow n to ye llow ish-re d (2.5-10Y R ),
fine -graine d silty sandstone  and m u dstone  (Alle n e t al., 1998b). Inform ally
nam e d for a late rally e xte nsive  m arke r u nit re cognize d in su bsu rface  by an
inte rval of high e le ctrical condu ctivity (low e le ctrical re sistivity) on bore hole
ge ophysical logs be ne ath the  T ow n of Atrisco Grant (Conne ll e t al., 1998).
M arks the  base  of an u pw ard-coarse ning m e gase qu e nce  in ove rlying u ppe r
S anta F e  Grou p de posits (Q T sa, and Q T sau ). F ine -graine d and difficu lt to
de te rm ine  prove nance ; how e ve r, the  late ral continu ity of u nit, as inte rpre te d
from  ge ophysical corre lations (Conne ll e t al., 1998), su gge st that his u nit m ay
be  corre lative  to the  Arroyo O jito F orm ation. T hu s, this m e m be r is
provisionally assigne d to the  Arroyo O jito F orm ation. S u bsu rface  data
indicate s that u nit is approxim ate ly 280-330 ft (85-100 m ) thick be ne ath the
m ap are a.
01-01-04-02-00-00— H e ading04— F lu vial de posits— F lu vial de postis (ance stral
R io Grand e  and u ndivid e d w e ste rn basin m argin(?) flu vial de posits)
(N e oge ne )— F lu vial de posits (ance stral R io Grand e  and u ndivid e d w e ste rn
basin m argin(?) flu vial de posits)
01-01-04-02-01-00— U nit— Q T sa— F lu vial de posits (low e r Ple istoce ne  to
Plioce ne ) -  (low e r Ple istoce ne  to Plioce ne )— M od e rate ly consolidate d and
ce m e nte d, ve ry pale -brow n to ye llow ish-brow n (10Y R ) sand and grave l
de posite d by the  ance stral R io Grand e . Clasts are  pre dom inantly rou nde d
qu artzite  and volcanic rocks w ith su bordinate  granite  and basalt. Inte rfinge rs
w ith Ce ja M e m be r (Q T oc) de posits to the  w e st. Base  not e xpose d bu t
inte rpre te d to be  at le ast 3,500 ft (1,070 m ) thick in drillhole s. Locally
su bdivide d into an u ppe r pu m ice ou s axial-flu vial de posit (Q T sau ) along
sou the aste rn portion of m ap are a.
01-01-04-02-01-01— S u bu nit— Q T sau — U ppe r pu m ice -be aring flu vial u nit
(low e r Ple istoce ne  to u ppe r Plioce ne ) -  (low e r Ple istoce ne  to u ppe r
Plioce ne )— V e ry pale -brow n to ye llow ish-brow n (10Y R ), pu m ice ou s sand and
pe bbly to cobbly sand de posits by the  ance stral R io Grand e . Clasts in are
dom inate d by pu m ice , qu artzite  and volcanic clasts w ith m inor che rt, granite ,
and m e tam orphic rocks. S u bordinate  clasts inclu de  rou nd e d qu artzite  and
volcanic rocks. M e diu m - to coarse -graine d, e u he dral, bipyram idal qu artz
grains are  locally abu ndant. S u bhorizontally to cross stratifie d. M inor silty
sand be ds are  discontinu ou s and range  in color from  light brow n to grayish
gre e n. At the  m ou th of T ije ras Arroyo (S tratigraphic S e ction T A), u nit
contains e arly Ple istoce ne  Irvingtonian "Age d" m am m al fossils (Lu cas and
othe rs, 1993) and clasts of the  ca. 1.61 M a low e r Bande lie r T u f f (Lam be rt,
1968; W .C. M cIntosh, 1996, pe rsonal com m u nication). S tratigraphically
corre lative  strata e xpose d in H e ll Canyon W ash (Love  e t al.,1996) contain
rou nd e d clasts of the  ca. 1.2 M a u ppe r Bande lie r T u f f, inse t by m iddle
Ple istoce ne  Lom atas N e gras form ation (Q rl); indicating that u nit Q T sau  is
be tw e e n ca. 0.6 and 1.2 M a. Conform ably ove rlie s and inte rfinge rs w ith the
Ce ja M e m be r (Q T oc). Inte rfinge rs w ith pie dm ont de posits of the  u ppe r S anta
F e  Grou p, e ast of the  m ap are a. M ay be  corre lative  w ith axial-stre am  de posits
of the  S ie rra Ladrone s F orm ation (M ache tte , 1978) de scribe d along the
sou the rn m argin of the  Albu qu e rqu e  Basin. T op is de fine d by the  S u nport
su rface  (Lam be rt, 1968), which form s a broad low-re lie f, basin-floor su rface
u nde rlain by a m ode rate ly to strongly de ve lope d soils e xhibiting S tage  III+ to
locally w e ak S tage  IV carbonate  m orphology (Locality 2, M ache tte , e t al.,
1997, site  16). T he  S u nport su rface  is abou t 390 ft (118 m ) above  the  top of the
Las Padillas form ation (Q rp) and is abou t 430 ft (130 m ) be low the  Llano de
Albu qu e rqu e  su rface  of M ache tte  (1985). T he  S u nport su rface  is inte rpre te d
to m ark the  e nd of S anta F e  Grou p de position and the  initiation of
Q u ate rnary incision by the  R io Grand e , and thu s, m ay be  corre lative  to the
Las H u e rtas ge om orphic su rface  to the  north (se e  Conne ll e t al., 1995). H igh
e stim ate d hydrau lic condu ctivity whe re  satu rate d. Approxim ate ly 210 ft (65
m) thick at T ije ras Arroyo.
01-01-04-02-02-00— U nit— T sal— Low e r flu vial de posits (Plioce ne  to u ppe r
M ioce ne ) -  (Plioce ne  to u ppe r M ioce ne )—Cross se ction only. F ine - to coarse -
graine d sandstone  w ith inte rbe dd e d com pact clay and rare  scatte re d pe bbly
sandstone  inte rbe ds. R e gional bore hole  ge ophysical log corre lations (Conne ll
e t al., 1998) su gge sts that u nit pinche s ou t to the  e ast into pie dm ont d e posits
of the  u ppe r S anta F e  Grou p. M ay be  corre lative  to pie dm ont-slope  and
allu vial fan de posits of the  S ie rra Ladrone s F orm ation (M ache tte , 1978)
expose d at the  sou the rn m argin of the  Albu qu e rqu e  Basin. M ay inclu d e
u ndivid e d w e ste rn basin-m argin de posits of the  Arroyo O jito F orm ation
(Q T a). Base  not e xpose d, bu t re gional thickne ss is e stim ate d to be  gre ate r
than 2,000 ft (610 M ) thick drillhole s.
01-01-04-03-00-00— H e ading04— Volcanic rocks— Volcanic rocks
(Q u ate rnary)— Volcanic rocks
01-01-04-03-01-00— U nit— Q ba—Basalt of the  Albu qu e rqu e  volanoe s (u ppe r-
m iddle  Ple istoce ne ) -  (u ppe r-m iddle  Ple istoce ne )— O livine  basalt w ith
dom inantly pahoe hoe  te xtu re  d e rive d from  five  cinde r cone s to the  w e st in
the  adjace nt La M e sita N e gra SE qu adrangle  (Ke lle y and Ku do, 1978).
Com m only ve sicu lar w ith su bordinate  fine - to m e diu m -graine d olivine  and
plagioclase  (Ke lle y and Ku do, 1978). U nconform ably ove rlie s Lom atas
N e gras F orm ation (Q rl), and is partially bu rie d by the  Los Du rane s
F orm ation (Q rd) to the  north (Conne ll. 1996, u npu bl.). R e cords a
ge om agne tic e xcu rsion du ring the  Bru nhe s polarity chron (Ge issm an e t al.,
1990) that has be e n date d at 1.56±20 ka u sing the  238U /230T h te chniqu e
(Pe ate  e t al., 1996). Approxim ate ly 6-20 ft (2-6 m ) thick.

Explanation of Map Symbols
01.01.01 Contact—Ide ntity and e xiste nce  are  ce rtain. Location is
accu rate .
01.01.03 Contact—Ide ntity and e xiste nce  are  ce rtain. Location is
approxim ate .
01.01.07 Contact—Ide ntity and e xiste nce  are  ce rtain. Location is
conce ale d.
01.01.08 Contact—Ide ntity or e xiste nce  are  qu e stionable . Location is
conce ale d.
02.01.07 F au lt (ge ne ric; ve rtical, su bve rtical, or high-angle; or u nknow n
or u nspe cifie d orie ntation or se nse  of slip)—Ide ntity and e xiste nce  are
ce rtain. Location is conce ale d.
02.01.08 F au lt (ge ne ric; ve rtical, su bve rtical, or high-angle; or u nknow n
or u nspe cifie d orie ntation or se nse  of slip)—Ide ntity or e xiste nce  are
qu e stionable . Location is conce ale d.

31.08 M ap

05.09.23 M onocline , anticlinal be nd (1st option)—Ide ntity and e xiste nce
are  ce rtain. Location is conce ale d. Arrow s show dire ction of dip;
shorte r arrow on ste e pe r lim b.
12.03 F lu vial te rrace  rise r-Ide ntity and e xiste nce  ce rtain, location
approxim ate . Location is approxim ate  du e  to te rrace  rise rs be ing
bu rie d. H achu re d tow ards nam e d flu vial te rrace s re pre se nting
ance stral R io Grande  (post S anta F e  Grou p) tre ad e le vations.

17.10 Dire ction of dow nslope m ove m e nt of

U D 02.11.02 F au lt show ing local norm al offse t (2nd option)— U , u pthrow n
block; D, dow nthrow n block.

06.01 H orizontal

06.02 Incline d be dding— Show ing strike and dip.

12.06 S e dim e nt transport dire ction de te rm ine d from

19.05.007 Exploratory ge ote chnical bore hole  (N M  S tate  H ighw ay &
T ransportation De pt.)

26.01.06 W e ll u se d for colle ction of w ate r

26.01.07 W e ll u se d for dom e stic-w ate r

31.21 S am ple  locality— Show ing sam ple nu m be r.

Prim o Alto ge om orphic

S e gu ndo Alto ge om orphic

S u nport ge om orphic

J

J 31.10 Cross se ction line and
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