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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 de 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 w ork, and photoge ologic inte rpre tation. L ocations 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. E ach 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 coincid e s w ith the date  of the m ap produ ct de 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 E M 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 E M 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. E ve 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

T his draft ge ologic m ap is pre lim inary and w ill u nde 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 FGM ), 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 E M 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 nde 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.

Ma pping of this  qua d ra ngle wa s  fund e d  by a m a tching-fund s  gra nt from  the  STATEMAP progra m  of the
N a tiona l Coope ra tive Ge ologic Ma pping Act (Fund  N um be r: G20AC00250), a d m inis te re d  by the U. S.
Ge ologica l Surve y, a nd  by the N ew Mexico Bure a u of Ge ology a nd  Mine ra l R e s ource s , (Dr. N e lia  W .
Dunba r,Director and State Geologist; Dr. J. Micha e l Tim m ons ,Assoc. Director for Mapping Programs).
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Description of Map Units

01-00-00-00-

01-02-00-00-00— he ading02— E olian U nits— E olian U nits— L ocally,
u nde rlying m ap u nits are  note d u sing a backslash (i.e., Q e s/u nde rlying
u nit).
01-02-01-00-00— u nit— Q e — E olian sand, u ndivid e d— U ndiff e re ntiate d
w ind-blow n (e olian), m assive  sand. S and is m ostly light brow n (7.5Y R
6/3-4) to strong brow n (7.5YR  5/6), w ith local re ddish ye llow or to strong
brow n (7.5Y R  5/4-6/6). S and is fine - to m e diu m -graine d, su brou nde d, w e ll
sorte d, and com pose d of qu artz, m inor fe ldspar, and 3-15% lithic-m afic
grains. <10% du ne s e xce pt for low m ou nding arou nd shru bs (<30 cm  tall).
0.2-3 m thick.
01-02-02-00-00— u nit— Q e lo— E olian loe ss— Pale  brow n to light ye llow ish
brow n (10YR  6/3-4) silt and ve ry fine -graine d sand. M assive , biotu rbate d,
and variably bu rrow e d. Drape s hillslope s or ove rlie s planar ge om orphic
su rface s. M ay be  bu rie d by you nge r e olian de posits. M inim al pe doge ne sis
or bu rie d soils. 1-5 m thick. De scribe d u sing Koning e t al. (2020).
01-02-03-00-00— u nit— Q e s— E olian sand she e t— S he e t of e olian sand (Q e )
draping the  land su rface . <10% du ne  form s. Com m on bu rie d soils
characte rize d by cu m u lic calcic horizons (pe d de ve lopm e nt, stage  I
carbonate  m orphology) or a cam bic horizon u nde rlain by w e ak calcic
horizon(s). T opsoil has w e ak pe d de ve lopm e nt, no notable  clay illu viation,
and a w e ak stage  I calcic horizon. L oose  to w e akly consolidate d. 0.2-3.0 m
thick.
01-02-04-00-00— u nit— Q e le — T hick e olian sand on the  le e  side  of
topographic slope s— T hick e olian sand on north side  of ridge s w e st of
L ittle  S an Pascu al M ou ntains. V e ry thin to m e diu m  (m ostly thin to
m e diu m ), tabu lar be ds. S harp de flation contacts. Be ds are  inte rnally
m assive  or e xhibit horizontal-planar lam inations or cross-lam inations
(tange ntial, 3-10 cm  tall fore se ts facing N E ). Pale osols have  stage  I to II
calcic horizons. M inor tongu e s of allu viu m . 2-12 m thick.
01-02-05-00-00— he ading03— E olian S and Fe atu ring Du ne s— E olian S and,
Fe atu ring Du ne s— U nle ss othe rw ise  note d, the  sand in the se  du ne
de posits is sim ilar to that in u nit Q e  above . L ocally, u nde rlying m ap u nits
are  note d u sing a backslash (i.e., Q e d/u nde rlying u nit; Q e sc/u nde rlying
u nit).
01-02-05-01-00— u nit— Q e le d— T hick e olian sand on the  le e  side  of
topographic slope s, su pe rim pose d by du ne s — U nit Q e le , as de scribe d
above , fe atu ring coppice , irre gu lar, transve rse , or parabolic du ne s on the
su rface . Du ne s are  0.2-2 m  tall. Du ne  de posit is m assive  or vagu e ly cross-
lam inate d. U nde rlying the  du ne s are  sandy de posits corre lative  to u nit
Q e le . L oose  and 2-12 m thick [slightly m odifie d from  Koning e t al., 2020).

01-02-05-02-00— u nit— Q e sd— E olian sand she e t w ith m inor coppice  and
irre gu lar du ne s — S he e t of e olian sand, as in u nit Q e s bu t w ith 10-100%
su rface  cove rage  by coppice  to irre gu lar du ne s 0.1-0.7 m  tall (locally u p to
3 m ). Be tw e e n du ne s is biotu rbate d, e olian sand w ith m inor pe bble s. S and
is re lative ly m assive , w ith local vagu e  cross-lam inations u p to 5 cm  tall;
u p to 5% scatte re d pe bble s. L oose  and no notable  topsoil. L ocal, w e akly
de ve lope d bu rie d soils. 0.2-3.0 m thick.
01-02-05-03-00— u nit— Q e dl— L ongitu dinal du ne s— E olian sand, as
de scribe d in the  u nit Q e , form ing longitu dinal du ne s; du ne s are
orie ntate d ?60 de gre e s and are  re lative ly low (<2 m  he ight). L oose  and 1–4
01-02-05-04-00— u nit— Q e dlt— L ongitu dinal and transve rse  du ne s on
se m i-active  du ne  fie ld — E olian sand lobe  e xhibiting ste e p m argins on its
northe aste rn e nd; appe ars to be  se m i-active . Du ne  form s (0.5-2 m tall) are
pre dom inate ly longitu dinal (tre nding abou t 065 ± 25°) w ith su bordinate ,
poorly de fine d transve rse  du ne s (tre nding 325± 25°) and irre gu lar
m ou nds. T ransve rse  du ne s do not e xhibit obviou s parabolic or barchan
du ne  form s. S parse ly ve ge tate d. L oose  and 3-5 m  thick.
01-02-05-05-00— u nit— Q e sdl— L ongitu dinal du ne s on se m i-active  du ne
fie ld— E olian sand, as de scribe d in u nit Q e , in a lobe  w ith ste e p m argins
on its northe aste rn e nd and contigu ou s w ith the  lobe  associate d w ith
Q e dlt. R e lative ly faint, ?3 m-tall, 055-065°-tre nding longitu dinal du ne s are
de ve lope d on the  su rface , along w ith irre gu lar du ne s. In contrast to u nit
Q e dl, the se  du ne s are  thinne r (5-10 m  w ide ), shorte r (30-100 m  long), and
de nse r. L oose  and 1-4 m thick.
01-03-00-00-00— he ading02— S he e tflood De posits on Ge ntle
S lope s— S he e tflood De posits on Ge ntle  S lope s— L ocally, u nde rlying m ap
u nits are  note d u sing a backslash (i.e., Q s/u nde rlying u nit).
01-03-01-00-00— u nit— Q se — S he e tflood de posits re w orking e olian
sand— S he e tflood de posits re w orking su bstantial e olian sand. Com pose d
of m assive  sand com m only ove rprinte d by w e ak pale osols w ith stage  I
calcic horizons. S and is brow n to light brow n and ve ry fine - to m e diu m -
graine d; 1-15% scatte re d coarse -ve ry coarse  grains and trace -15%
scatte re d pe bble s. U nit com m only ove rlie s Q ao and grade s late rally into
Q e s. W e akly to m ode rate ly consolidate d. 1-10 m thick.
01-04-00-00-00— he ading02— Hillslope  De posits— Hillslope
De posits— L ocally, u nde rlying m ap u nits are  note d u sing a backslash (i.e.,
Q tb/u nde rlying u nit).
01-04-01-00-00— u nit— Q sce — S he e tflood and collu viu m  de posits,
u ndivid e d, containing m u ch re w orke d e olian sand — M assive , grave lly
sand and su bordinate  sandy grave l. Grave l is angu lar-su bangu lar, pe bble -
dom inate d, and locally de rive d. M atrix is com pose d of brow n, ve ry fine -
to m e diu m -graine d sand (m inor coarse -ve ry coarse ) and has u p to 5% silt.
Bu rie d soils e vid e nce d by w e akly de ve lope d pe d de ve lopm e nt and clay
film s. T race  to m inor tongu e s of 10-50 cm  thick, channe l-fill de posits. 0.5-3
m thick.
01-05-00-00-00— he ading02— Valle y-floor U nits— Valle y-floor
U nits— M any of the  valle y-floor m ap u nits re fle ct com binations of
de posits, su ch as com bine d you nge r allu viu m  and m ode rn allu viu m
(Q aym ). In the se  com bine d u nits, the  u nit w ith the  large st e xpose d are a is
show n first, follow e d by the  u nit w ith the  le sse r are a of e xposu re . W he re
m ode rn and historic de posits are  su be qu al (±20%) the re su lting m ap u nit
is calle d R e ce nt and abbre viate d as Q ar.
01-05-01-00-00— u nit— Q am h— M ode rn allu viu m  w ith su bordinate
historic allu viu m — S and and grave l associate d w ith re ce nt-historic
channe ls, gu lly-m ou th fans, and low te rrace s. Grave l inclu d e s pe bble s and
m inor cobble s. S and is pale  brow n and fine - to ve ry coarse -graine d. N o to
m inim al topsoil de ve lopm e nt. S u rface  characte rize d by bar-and-sw ale
topography, sparse  to com m on ste e p-w alle d channe ls, and low te rrace s
(<1 m tre ad he ight). L oose -w e akly consolidate d; 0.5-2.0 m thick.
01-05-02-00-00— u nit— Q ar— R e ce nt (historic + m ode rn)
allu viu m — M ode rn and historical allu viu m , sim ilar to that de scribe d in
u nit Q am h above , which occu r in su be qu al (±20%) proportions. W e akly
consolidate d and 0.5-3 m  thick.
01-05-03-00-00— u nit— Q ay— You nge r allu viu m — Inte rbe dd e d pe bbly
sand, sand, and sandy grave l in thin to m e diu m , le nticu lar-tabu lar be ds.
U nde rlie s ge om orphic su rface  w/ no bar-and-sw ale  topography, standing
0.5-2.0 m above  m ode rn grade , whose topsoil has calcic horizon(s) w ith
visible  stage  I to I+ calciu m  carbonate  m orphology. M ay have  >1
allostratigraphic su bu nits. W e akly to m ode rate ly consolidate d and 1-4 m
thick.
01-05-04-00-00— u nit— Q ary— R e ce nt (historic + m ode rn) and you nge r
allu viu m , u ndivid e d— S e e  de taile d de scriptions for u nits Q ar and Q ay,
re spe ctive ly. 1-4 m  thick.
01-05-05-00-00— u nit— Q ayr— You nge r allu viu m  and su bordinate  re ce nt
allu viu m , u ndivid e d — S e e  de scription for Q ay above ; m ay have  >1
allostratigraphic su bu nits. T he  su bordinate  re ce nt allu viu m  consists of an
approxim ate ly su be qu al m ixtu re  of m ode rn and historic allu viu m  (se e
Q ar u nit de scription). W e akly to m ode rate ly consolidate d and 1-4 m thick.
01-05-06-00-00— u nit— Q aym — You nge r and m ode rn allu viu m ,
u ndivid e d— As in u nit Q ayr, bu t m ode rn allu viu m  is m ore  abu ndant than
historical allu viu m . 1-4 m thick.
01-05-07-00-00— u nit— Q ao— O lde r allu viu m — Inte rbe dde d sandy grave l
and grave lly sand in ve ry thin to thick, tabu lar-le nticu lar be ds;
su bordinate  to su be qu al grave l-poor, re w orke d e olian sand in thin-thick,
tabu lar to w e dge -shape d be ds. U nde rlie s te rrace s de posite d by e phe m e ral
stre am s draining the  L ittle  S an Pascu al M tns, whose tre ads are  >2 m  above
m ode rn stre am  grad e . T opsoil e xhibits stage  I+ to IV carbonate
m orphology. 3-5 m thick.
01-05-08-00-00— u nit— Q ae o— O lde r allu viu m  and e olian de posits,
u ndivid e d— S andy grave l and grave lly sand inte rbe dd e d w ith >50%
tongu e s of e olian sand. S e e  u nit Q ao for de scription of the  grave lly
se dim e nt. T he  e olian tongu e s are  inte rnally m assive , and consist of light
brow n, ve ry fine - to fine -graine d sand; locally the re  is m inor, scatte re d
coarse  sand- pe bble s. High e rror probability in distingu ishing u nit Q ao vs.
Q ae o. W e akly to m ode rate ly consolidate d. 3-5 m thick.
01-06-00-00-00— he ading02— Allu vial Fan U nits— Allu vial Fan and
Pie dm ont U nits— M any of the  allu vial fan m ap u nits re fle ct com binations
of de posits, su ch as com bine d you nge r allu viu m  and historic allu viu m
(Q fyh). In the se  com bine d u nits, the  u nit w ith the  large st e xpose d are a is
show n first, follow e d by the  u nit w ith the  le sse r are a of e xposu re . W he re
m ode rn and historic de posits are  su be qu al (±20%), the n the  re su lting m ap
u nit is calle d R e ce nt and abbre viate d as Q fr.

01-06-01-00-00— u nit— Q fyse — You nge r fan allu viu m  com prise d of grave ls
and fine r-graine d she e tflood de posits re w orking e olian sand — T an silt
throu gh ve ry fine - to fine -graine d sand; su bordinate  m -vc sand and m inor
scatte re d pe bble s. Pe bble s are  angu lar to su bangu lar, ve ry fine  to ve ry
coarse , poorly sorte d, and com pose d of Pale ozoic rocks w ith trace -0.5%
fine  Pale ozoic cobble s. M inor grave lly sand and sandy grave l be ds. 1-4(?)
m thick.
01-06-02-00-00— u nit— Q fy— You nge r fan allu viu m , u ndivid e d— S im ilar to
u nit Q ay bu t form s allu vial fans along the  e aste rn toe  of the  L ittle  S an
Pascu al M ou ntains. S u bdivide d into tw o infe rre d allostratigraphic u nits,
Q fy1 (olde r) and Q fy2 (you nge r), de scribe d be low. Infe rre d to be  1-4 m
thick.
01-06-03-00-00— u nit— Q fy2— You nge r fan allu viu m , you nge r
allostratigraphic u nit— S andy grave l and grave lly sand in ve ry thin to
thick, le nticu lar to tabu lar be ds. Form s allu vial fans along the  e aste rn toe
of the  L ittle  S an Pascu al M ou ntains. Grave l consists of pe bble s,
su bordinate  cobble s, and 0-10% bou lde rs. S and is gray to light brow n and
ve ry fine - to ve ry coarse -graine d. T opsoil e xhibits poor de ve lopm e nt of
calcic horizons (stage  I). W e akly consolidate d and 1-4 m thick.
01-06-04-00-00— u nit— Q fy1— You nge r fan allu viu m , olde r
allostratigraphic u nit— S im ilar to u nit Q fy1, bu t u nde rlie s ge om orphic
su rface s that are  0.5-2 m  above  the  ge om orphic su rface s of Q fy2. T he
su rface  grave l on the se  su rface s com m only display notable  calciu m
carbonate  coats, so the  calcic horizon(s) in the  topsoil are  infe rre d to have
stage  I+ to pe rhaps stage  II carbonate  m orphologie s. 1-4? m thick.
01-06-05-00-00— u nit— Q fy2r— You nge r and su bordinate  re ce nt fan
allu viu m , u ndivid e d — S im ilar to u nit Q ayr bu t form s an allu vial fans
along the  e aste rn toe  of the  L ittle  S an Pascu al M ou ntains. S e e  de scriptions
of Q ay and Q ar. W e akly to m ode rate ly consolidate d. Infe rre d to be  1-4 m
thick.
01-06-06-00-00— u nit— Q fo— O lde r fan de posits— S im ilar to u nit Q ao bu t
form s allu vial fans along the  e aste rn toe  of the  L ittle  S an Pascu al
M ou ntains. Infe rre d to be  se ve ral m e te rs thick.
02-00-00-00-00— he ading01— Q u ate rnary–T e rtiary— Q u ate rnary–T e rtiar...

02-01-00-00-00— he ading02— Basin-fill U nits— S anta Fe Grou p (basin-
fill)— T he se  u nits colle ctive ly be long to the  S anta Fe Gp. In the  S ocorro
Basin to the  north the  u ppe r S anta Fe Gp. is calle d the  S ie rra L adrone s Fm .
S ou th and w e st of the  qu adrangle , S T AT E M AP work is u sing the  age -
e qu ivale nt te rm  Palom as Fm . T he  low e r S anta Fe  Gp is calle d the
Popotosa Fm . An u nconform able  contact e xists be tw e e n the se  tw o
form ations. T he  contact m ay be  conform able  ne ar the  R io Grande .
02-01-01-00-00— he ading03— S ie rra L adrone s Form ation— S ie rra L adrone s
Form ation— S ie rra L adrone s Form ation
02-01-01-01-00— u nit— Q sa— Axial-flu vial lithofacie s of the  S ie rra
L adrone s Form ation— L ight-colore d, fine - to m e diu m -graine d sand
inte rbe dd e d w ith <20% fine -graine d floodplain lithofacie s. S and is white
to light gray and occu rs in thick (u p to 6 m ) tongu e s that com m only are
thinly to thickly, tabu lar be dd e d (inte rnally cross-stratifie d, horizontal-
planar lam inate d, or m assive ). 1-15% pe bbly be ds containing e xotic clasts
(e .g., 1-15% qu artzite  and 10-25% che rt). 20-40 m thick.
02-01-01-02-00— u nit— Q spa— Inte rbe dd e d axial and distal pie dm ont
lithofacie s of the  S ie rra L adrone s Form ation— Inte rbe dding of the  axial-
flu vial facie s (Q sa) and pie dm ont facie s (Q sp) that occu rs in a m appable
are a. 15 m  thick.
02-01-01-03-00— u nit— Q sp— Pie dm ont lithofacie s of the  S ie rra L adrone s
Form ation— S andy grave l inte rbe dd e d w ith ve ry fine - to m e diu m -graine d
sand, silty sand, and silt. Grave l consists of angu lar to su bangu lar pe bble s,
1-20% cobble s, 0-5% bou lde rs; com pose d of lim e stone  and 0.5-5% angu lar
che rt. Fine r se dim e nt is in m e diu m -ve ry thick, tabu lar to w e dge -shape d,
inte rnally m assive  be ds; it has 1-25% scatte re d coarse  sand, and 1-15%
pe bble s. 45-50 m thick, onlapping onto be drock.
02-01-02-00-00— he ading03— Popotosa Form ation— Popotosa
Form ation— Popotosa Form ation
02-01-02-01-00— u nit— T pbr— Bre cciate d Popotosa Form ation— S trongly
ce m e nte d, m assive  bre ccia w ith no to ve ry poorly pre se rve d original
be dding. Aside  from  be dding characte ristics, se dim e nt is practically
ide ntical to the  conglom e ratic se dim e nt of u nit T ppo2. Ce m e ntation is by
calciu m  carbonate , w ith silica appare ntly incre asing tow ards m ajor fau lt
zone s. 35-40 m thick.
02-01-02-02-00— he ading04— Popotosa (you nge r)— Popotosa Form ation,
infe rre d you nge r stratigraphic package — T his stratigraphic u nit is applie d
to the  re ddish, sand-dom inate d se dim e nt on the  hanging w all of the
m iddle  strand of the  L ittle  S an Pascu al fau lt zone . It is w e ll-ce m e nte d by
silica(?) age nts ne ar bu tte s in the  northw e ste rn corne r of the  qu adrangle .
At a distance  of >1 km  aw ay from  the  bu tte s, how e ve r, the  se dim e nt is
only w e akly ce m e nte d. T he  sand has a distinctive  brick re d or re ddish
brow n color (as oppose d to the  orange r color in the  olde r Popotosa Fm )
and 1-10% opaqu e , cre am y-colore d fe l*
02-01-02-02-01— u nit— T ppy— You nge r pie dm ont lithofacie s of the
Popotosa Form ation— Inte rbe dd e d allu vial sandstone , pe bbly sandstone ,
and sandy pe bble  conglom e rate . Conglom e rate s are  thick, tabu lar and
clast- to sand-su pporte d. S andstone  is thin- to m e diu m -be dd e d, light
re ddish brow n to re ddish, and m ostly fine - to m e diu m -graine d. Grave l
com pose d of Pale ozoic lim e stone  w ith variable  re d siltstone s-ve ry fine
sandstone s (from  Ye so Grou p or Abo Fm ), no to trace  che rt. >20 m thick.
02-01-02-02-02— u nit— T pby— You nge r basin floor, allu vial-dom inate d
lithofacie s of the  Popotosa Form ation— M e diu m -to thick-be dd e d, tabu lar
sandstone  e xhibiting inte rnal horizontal-lam inations, low-angle  cross-
lam inations, or e lse  is inte rnally m assive . T he  sandstone  consists of
re ddish brow n to re d, ve ry fine - to m e diu m -graine d, like ly arkosic sand
and slightly m u ddy sand (<5% fine s). S and contains qu artz, m inor
potassiu m  fe ldspar, and u p to 12% lithic grains. Approxim ate ly 30 m
thick.
02-01-02-02-03— u nit— T pbe y— You nge r basin-floor, e olian lithofacie s of
the  Popotosa Form ation— 1-6 m-thick, tabu lar be ds com pose d of w e ll-
sorte d, fine - to m e diu m -graine d sandstone . Dow n-se ction and w e stw ards,
sandstone  be ds are  u p to 6 m -thick and contain cross-stratification se ts u p
to ~3 m  thick. S and is w e ak re d to re ddish brow n, fine - to m e diu m -
graine d, su brou nde d to rou nde d, and com pose d of qu artz w ith 1-10%
like ly potassiu m  fe ldspar grains and ?10% m afic-lithic grains. ~100 m
thick.
02-01-02-03-00— he ading04— Popotosa (olde r)— Popotosa Form ation,
infe rre d olde r stratigraphic package — Inte rbe dd e d sandy conglom e rate
and grave lly sandstone . O ve rall color of re d to re ddish brow n, le ss
com m on light-ye llow to light-gray. S trata are  in ve ry thin to thick (m ostly
m e diu m ), tabu lar to broadly le nticu lar be ds. Grave l are  com prise d of ve ry
fine  to ve ry coarse  pe bble s and 0-25% cobble s that are  clast- to m atrix-
su pporte d. Clasts are  su bangu lar (m ostly) to angu lar, poorly sorte d, and
com pose d of re ddish siltstone  and ve ry fine  sandstone  (qu artzose
com position) w ith variable  proportions o*
02-01-02-03-01— u nit— T ppo2— You nge r su bu nit of the  olde r
conglom e ratic pie dm ont lithofacie s , Popotosa Form ation— Inte rbe dde d
sandy conglom e rate  & grave lly sandstone . S trata are  in ve ry thin to thick
(m ostly m e diu m ), tabu lar to broadly le nticu lar be ds. Grave l consists of
su bangu lar-angu lar pe bble s w ith 0-25% cobble s com pose d of re ddish
siltstone -ve ry fine  sandstone , lim e stone , and dolom ite  de rive d from  Ye so
Grou p. S and is fine - to ve ry coarse -graine d. S trongly ce m e nte d by calciu m
carbonate . 160-300 m thick.
02-01-02-03-02— u nit— T ppbo— O lde r, inte rbe dd e d se qu e nce  of distal
pie dm ont and m inor basin floor lithofacie s, Popotosa Form ation— Distal
pie dm ont facie s consists of pe bbly sandstone -sandstone  & sandy
conglom e rate , the  latte r in ve ry thin to thick be ds. Grave l com pose d of
lim e stone  w ith 1-25% re d siltstone -ve ry fine  sandstone  and trace -3% che rt.
Basin-floor facie s consists of pink, ve ry fine - to fine -graine d sand and silty
sand in ve ry thin- to m e diu m , tabu lar be ds (inte rnally horizontal-planar
lam inate d). 170-200 m thick.
02-01-02-03-03— u nit— T ppo1— O lde r su bu nit of the  conglom e ratic
pie dm ont lithofacie s of the  Popotosa Form ation— R e ddish brow n
conglom e rate , pe bbly sandstone  & ve ry m inor sandstone  in tabu lar to
le nticu lar be ds. Conglom e rate  contains pe bble s w/ 5-15% cobble s & trace -
3% bou lde rs; com pose d of lim e stone  w ith 1-25% re ddish siltstone -ve ry
fine  sandstone  (from  Abo Fm  or Ye so Grou p), trace -1% rou nde d che rt, &
trace -3% sandstone s, trace  volcanic clasts. L im e stone  clasts be com e  m ore
angu lar u p-se ction. >100 m thick.
02-02-00-00-00— he ading02— Pre cipitate  R ocks— Pre cipitate
rocks— Pre cipitate  rocks
02-02-01-00-00— u nit— T ch— Che rt bodie s— Che rt that is re ddish gray to
gray to dark-orange  to re ddish brow n. O ccu rs as stratiform  bodie s w ithin
the  Bar B and Gray M e sa Form ations and sm all bodie s alongside  m ajor
fau lts. Appe ars to have  re place d original lim e stone  be ds. De posits are
typically m assive  and inclu de  <1% sm all, inclu sional bodie s of lim e stone
or dolom ite . T race  to 0.5% ge ode s are  pre se nt (1-10 cm  w ide ). 1-10 m
thick.
02-03-00-00-00— he ading02— E oce ne  Volcanic flow s— E oce ne  volcanic
flow s— E oce ne  volcanic flow s

02-03-01-00-00— u nit— T a— Ande site  — Pu rplish gray lava w ith local flow-
bre ccia. L ava contains 15-20% plagioclase  phe nocrysts (0.1-1 m m  long and
su bhe dral) and trace  to 10% m afic phe nocrysts (m ostly am phibole , 1-5
m m  long and e u he dral). Contains rafte d bodie s (10 to se ve ral 10s of
m e te rs long) of Pe nnsylvanian lim e stone  and hornble nd e -phyric dacite
(hornble nd e  are  0.1-4 m m  long and su bhe dral). >20 m  thick.

02-04-00-00-00— he ading02— E oce ne  S e dim e ntary R ocks, non-
volcanic— E oce ne  S e dim e ntary R ocks, N on-volcanic— E oce ne
S e dim e ntary R ocks, N on-volcanic
02-04-01-00-00— u nit— T b— Baca Form ation— Inte rcalate d ve ry fine - to
fine -graine d sand and claye y fine  sand w ith conglom e rate  be ds. Fine r
se dim e nt is w e ak re d, inte rnally m assive , and poorly e xpose d.
Conglom e rate  be ds are  1-2 m thick and tabu lar. Grave l clasts are
su brou nde d-rou nde d, poorly sorte d, and range  from  pe bble s to bou lde rs;
clasts are  com pose d of Pale ozoic lim e stone  w ith 0.5-5% re d siltstone -ve ry
fine  sandstone . 25 m  thick.
03-00-00-00-

03-01-00-00-

03-01-01-00-00— u nit— Psa— S an Andre s Form ation— L im e stone , gypsu m ,
sandstone . Dom inantly lim e stone , light to dark gray, su blithographic to
fine ly granu lar, partly dolom itic, locally che rty, m ostly thick-be dd e d, rare
bivalve s the  only fossils. Gypsu m  white  to light gre e nish gray, friable ,
calcare ou s, large ly cove re d. S andstone  white , fine  to m e diu m -graine d,
pu re  qu artz sand, se e n only as float.  ~230-250 m  thick.
03-01-02-00-00— he ading03— Py— Ye so Grou p— Ye so

03-01-02-01-00— he ading04— L os Vallos Form ation— L os Vallos
Form ation— L os Vallos Form ation
03-01-02-01-01— u nit— Pyj— Joyita M e m be r of L os Vallos
Form ation— W e ak re d (10R  4/3), ve ry fine - to fine -graine d sandstone ,
claye y fine  sandstone , and m u dstone  inte rbe dd e d w ith le dge -form ing
tongu e s (a fe w  m e te rs thick) of light gray to light ye llow sandstone . T he
sandstone  is in ve ry thin to thick (m ostly m e diu m ), tabu lar be ds that are
locally cross-lam inate d. 20-25 m thick.
03-01-02-01-02— u nit— Pyt— T orre s M e m be r of L os Vallos Form ation— R e d
fine  sandstone  to claye y-silty fine  sandstone , ye llow sandstone , and tan
dolom ite  in 3-5 m -thick tongu e s. T he  fine  clastic se dim e nt is in m e diu m -
thick, tabu lar be ds and consists of ve ry fine - to fine -graine d sandstone ,
claye y-silty fine  sandstone , and m u dstone . T he  ye llow ish sandstone  as in
u nit Pyj. Dolom ite  is m icritic, le dge -form e rs, and e xhibit thin-thick,
tabu lar be ds. >120 m  thick.
03-01-02-02-00— u nit— Pym — M e se ta Blanca Form ation— Also calle d
Arroyo de  Alam illo Form ation. R e ddish brow n to re d (2.5Y R  5/4-4/6)
siltstone  and ve ry fine  sandstone  that form  w e ll-be dd e d, flaggy ou tcrops.
R ocks are  locally gray to ye llow. Be ds are  ve ry thin to m e diu m , tabu lar,
and w e ll-lam inate d or ve ry thinly be dde d. S and is ve ry fine - to fine -
graine d, w e ll-sorte d, and qu artzose . 110-130 m thick on S an M arcial
qu adrangle .
03-01-03-00-00— u nit— Pa— Abo Form ation— R e ddish brow n m u dstone s,
siltstone s and ve ry fine -graine d sandstone s inte rbe dd e d w ith m inor fine -
to m e diu m -graine d sandstone s. M u dstone s are  chu nky and in tabu lar
be ds. S iltstone s and ve ry fine -graine d sandstone s are  in m e diu m  to thick,
w e ll-lam inate d be ds. 5-10% channe l fills consisting of ve ry fine - to
m e diu m -graine d, arkosic sandstone  and m inor intra-form ational
conglom e rate . 220 m  thick.
03-01-04-00-00— u nit— Pb— Bu rsu m  Form ation— U nit is m ostly m u dstone
w ith m inor inte rbe ds of lim e stone  and sandstone . O ve rall color of re ddish
brow n. M u dstone  is non-fissile , m ottle d and a varie gate d gre e nish,
re ddish, and pu rplish gray. A basal, 1.5 m-thick sandstone  is dark re ddish
brow n, ve ry fine  to fine , lam inate d and crossbe dd e d. L im e stone  be ds are
light to m e diu m  gray, m ainly a lim e  m u dstone , and have  fe w  fossils.  52-
64 m thick.
03-02-00-00-00— he ading02— Pe nnsylvanian— Pe nnsylvanian— Pe nnsylv...

03-02-01-00-00— u nit— *u — Pe nnsylvanian strata, u ndivide d— U ndivid e d
Pe nnsylvanian lim e stone  pre se nt as an ou t-of-place , rafte d block in an
ande site  flow at the  w e ste rn foot of the  range . 10-15 m thick.
03-02-02-00-00— he ading03— Bar B Form ation— Bar B Form ation— Bar B
Form ation
03-02-02-01-00— u nit— *bbu — U ppe r Bar B Form ation— Inclu d e s M oya
L im e stone  (you nge st), De l Cu e rto, S tory L im e stone , Bu rre go, and Cou ncil
S pring L im e stone  M e m be rs. De l Cu e rto M e m be r is alm ost e ntire ly
cove re d, and infe rre d to be  a shale . Bu rre go M e m be r is com prise d of
be dd e d and nodu lar che rty lim e stone  w ith inte rbe ds of shale  and m inor
gypsu m . R e m aining m e m be rs consist of light to m e diu m  gray, thick-
be dd e d to m assive , ridge -form ing lim e  m u dstone  and w acke stone  w ith
phylloid algae , crinoid fragm e nts, fu su linids, and gastropods. ~95 m  thick.

03-02-02-01-00— u nit— *bb— Bar B Form ation, u ndivid e d— Inte rbe dd e d
lim e stone  w ith 30–70% clastic se dim e nt. L im e stone  is in 1–15 m  thick
inte rvals having m e diu m  to ve ry thick, tabu lar be ds. L im e stone  is grayish,
has ?5% che rt, and com pose d of m icrite , w acke stone , and le sse r
packstone . Poorly e xpose d clastic se dim e nt (probably shale  and siltstone ;
possible  sandstone s) in 1–25 m  thick inte rvals. 270(?) m thick.
03-02-02-02-00— u nit— *bbl— L ow e r Bar B Form ation— Inclu d e s the
T inajas (you nge st), Am ado L im e stone , and Bartolo M e m be rs. T inajas is a
poorly e xpose d shale  w ith inte rbe ds of lim e  m u dstone , w acke stone , and
dolom ite ; com m on fossils. T he  Am ado form s sm all ridge s and consists of
lim e  m u dstone , w acke stone , and m icrogranu lar dolom ite . T he  u ppe r
Bartolo is m ainly shale  w ith thin lim e stone  be ds, while  the  low e r part has
be tte r-e xpose d lim e stone , w avy-be dde d argillace ou s lim e stone , and
dolom ite . ~150 m thick.
03-02-03-00-00— he ading03— Gray M e sa Form ation— Gray M e sa
Form ation— Cross se ction only. Com prise d of thre e  m e m be rs (asce nding
orde r): E le phant Bu tte  (45 m of lim e stone  w ith 40% [shale  and cove re d
inte rvals]); W hiske y Canyon (37 m  of m ostly le dge -form ing, che rty
lim e stone  inte rvals u p to 12 m thick); and Garcia (87 m  of alte rnating
lim e stone  and cove re d inte rvals, w ith its low e r 5 m  be ing a cross-stratifie d
sandstone ). 170 m thick (from  L u cas e t al., 2017).
03-02-03-01-00— u nit— *gm — Gray M e sa Form ation, u ndivid e d— N on-
diff e re ntiate d Garcia, W hiske y Canyon, and E le phant Bu tte  m e m be rs. S e e
de scriptions of the  individu al u nits be low.
03-02-03-02-00— u nit— *gm g— Garcia M e m be r— L im e stone  that is m ostly
lim e  m u dstone  w ith le sse r w acke stone , packstone  and grainstone ;
crinoidal. T hick-be dd e d che rty lim e stone  form s le dge s, w avy-be dd e d
shaly lim e stone  form s slope s. Clastic inte rvals pre dom inate  in low e r part
of u nit: shale  (gre e nish and olive , silty, and calcare ou s) and le nticu lar,
channe l-form  sandstone  bodie s (fine  to ve ry coarse  and partly
conglom e ratic). ~45 m  thick.
03-02-03-03-00— u nit— *gm w — W hiske y Canyon M e m be r— Che rt-rich
lim e stone  w ith m inor sandstone . T w o lim e stone  type s: 1) m e diu m -be dd e d
to m assive , highly silice ou s lim e stone  form ing le dge s or cliffs,
fossilife rou s; 2) thin to m e diu m , w avy-be dd e d lim e stone . S andstone  in
low e r part is a lam inate d, fine - to ve ry coarse -graine d qu artz are nite  w ith
qu artz pe bble s. U nit is highly re sistant and form s cre st of range  and w e st-
facing e scarpm e nt. ~70 m  thick.
03-02-03-04-00— u nit— *gm e — E le phant Bu tte  M e m be r— Abou t 60% le ge -
form ing lim e stone , m ostly w acke stone  w ith brachiopods, bryozoans,
corals, e chinode rm s, fu su linids, and phylloid algae . Be dding is nodu lar to
w avy, tabu lar, and m assive . ~40% cove re d inte rvals be tw e e n lim e stone
be ds be lie ve d to be  shale . Crops ou t m ainly on ste e p w e st side  of range .
~40 m  thick.
03-02-04-00-00— he ading03— R e d Hou se  Form ation— R e d Hou se
Form ation— Cross se ction only. Ye llow ish to brow nish, inte rcalate d
lim e stone , shale , and sandstone . L ow e r inte rval (>42 m) consists of
sandstone , pe bbly sandstone , shale , and lim e stone . T he  m iddle  inte rval
(?45 m ) is dom inate d by shale  w ith a fe w  thin lim e stone  be ds. T he  u ppe r
inte rval (?53 m ) consists of inte rbe dd e d lim e stone  and thin shale  inte rvals.
>200 m  thick (from  L u cas e t al., 2017).
03-02-04-01-00— u nit— *rh— R e d Hou se  Form ation— S hale  and siltstone
w ith m inor lim e stone  and sandstone . S hale  is blocky to fissile , calcare ou s,
and olive  to brow nish gray; com m on m arine  inve rte brate s; m inor black
carbonace ou s shale  w ith fossil plants. L im e stone  form s sm all-le dge s
com pose d of lim e  m u dstone  or fossilife rou s w acke stone . S andstone  is
m ostly in low e r part; m e diu m  to ve ry coarse  w ith scatte re d pe bble s. Base
cove re d.  >200 m thick.

Explanation of Map Symbols
01.01.01 Contact— Ide ntity and e xiste nce  are  ce rtain. L ocation is accu rate .

01.01.02 Contact— Ide ntity or e xiste nce  are  qu e stionable . L ocation is accu rate .

01.01.03 Contact— Ide ntity and e xiste nce  are  ce rtain. L ocation is approxim ate .

01.01.04 Contact— Ide ntity or e xiste nce  are  qu e stionable . L ocation is approxim ate .

01.01.17 Gradational contact— Ide ntity and e xiste nce  are  ce rtain. L ocation is accu rate .

01.01.19 Gradational contact— Ide ntity and e xiste nce  are  ce rtain. L ocation is approxim ate .

02.01.01 Fau 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. L ocation is accu rate .

02.01.02 Fau 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 . L ocation is accu rate .

02.01.03 Fau 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. L ocation is approxim ate .

02.01.07 Fau 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. L ocation is conce ale d.

02.02.01 N orm al fau lt— Ide ntity and e xiste nce  are  ce rtain. L ocation is accu rate . Ball and bar on dow nthrow n block.

02.02.02 N orm al fau lt— Ide ntity and e xiste nce  are  qu e stionable . L ocation is accu rate . Ball and bar on dow nthrow n block.

02.02.03 N orm al fau lt— Ide ntity and e xiste nce  are  ce rtain. L ocation is approxim ate . Ball and bar on dow nthrow n block.

02.02.04 N orm al fau lt— Ide ntity or e xiste nce  are  qu e stionable . L ocation is approxim ate . Ball and bar on dow nthrow n block.

02.02.07 N orm al fau lt— Ide ntity and e xiste nce  are  ce rtain. L ocation is conce ale d. Ball and bar on dow nthrow n block.

02.02.08 N orm al fau lt— Ide ntity or e xiste nce  are  qu e stionable . L ocation is conce ale d. Ball and bar on dow nthrow n block.

02.04.01 R e ve rse  fau lt— Ide ntity and e xiste nce  are  ce rtain. L ocation is accu rate . R e ctangle s on u pthrow n block.

02.04.03 R e ve rse  fau lt— Ide ntity and e xiste nce  are  ce rtain. L ocation is approxim ate . R e ctangle s on u pthrow n block.

02.04.07 R e ve rse  fau lt— Ide ntity and e xiste nce  are  ce rtain. L ocation is conce ale d. R e ctangle s on u pthrow n block.

02.04.08 R e ve rse  fau lt— Ide ntity or e xiste nce  are  qu e stionable . L ocation is conce ale d. R e ctangle s on u pthrow n block.

02.06.07 S trike -slip fau lt, right-late ral offse t— Ide ntity and e xiste nce  are  ce rtain. L ocation is conce ale d. Arrows show re lative  m otion.

02.06.09 S trike -slip fau lt, le ft-late ral offse t— Ide ntity and e xiste nce  are  ce rtain. L ocation is accu rate . Arrows show re lative  m otion.

02.07.01 O bliqu e -slip fau lt, right-late ral offse t— Ide ntity and e xiste nce  are  ce rtain. L ocation is accu rate . Arrows show re lative  m otion; ball and bar on dow nthrow n block.

02.07.07 O bliqu e -slip fau lt, right-late ral offse t— Ide ntity and e xiste nce  are  ce rtain. L ocation is conce ale d. Arrows show re lative  m otion; ball and bar on dow nthrow n block.

02.07.09 O bliqu e -slip fau lt, le ft-late ral offse t— Ide ntity and e xiste nce  are  ce rtain. L ocation is accu rate . Arrows show re lative  m otion; ball and bar on dow nthrow n block.

02.07.15 O bliqu e -slip fau lt, le ft-late ral offse t— Ide ntity and e xiste nce  are  ce rtain. L ocation is conce ale d. Arrows show re lative  m otion; ball and bar on dow nthrow n block.

02.08.01 T hru st fau lt (1st option)— Ide ntity and e xiste nce  are  ce rtain. L ocation is accu rate . S aw te e th on u ppe r (te ctonically highe r) plate .

31.08 M ap ne atline

Correlation of Map Units


