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New Mexico

3D Geologic Model of Aquifer-Bearing Units
of the Delaware Basin, New Mexico

New Mexico Bureau of Geology and Mineral Resources, 801 Leroy Pl., Socorro, NM 87801

Mapping  of th is quadrang le w as funded by a m atc h ing -funds g rant from  th e STATEMAP prog ram  of th e
National Cooperative Geolog ic Mapping Ac t (Fund Num b er: G21AC10770), adm inistered by th e U. S.
Geolog ical Surv ey, and by th e New  Mexico Bureau of Geolog y and Mineral R esources, (Dr. Nelia W.
Dunb ar,Director and State Geologist; Dr. J. Mic h ael Tim m ons,Assoc. Director for Mapping Programs).

This is a m od e l of the r e gional shallow sub surface ge ologic fram ewor k of the De lawar e Basin r e gion of
southeaste r n N ew Mexico. The m od e l is intend e d  to b e a ‘fram ewor k’ m od e l to b e use d  for illustrative
purposes, in large-scale (1:500,000 to 1:1,000,000) stud ies, or as a ‘starting point’ for fine r r esolution stud ies; it
should  not b e use d  as a sole sour ce of d ata for site-spe cific stud ies. Any e nlarge m e nt of this m ap could  cause
m isund e rstand ing in the d etail of m apping and  m ay r esult in e r r one ous inte r p r etations. Site-spe cific
cond itions should  b e ve r ifie d  b y d etaile d  surface m apping or sub surface exploration.

This m od e l was constructe d  b y the N MBGMR Aq uife r Mapping Program  as part of the d eve lopm e nt of a
hyd r oge ologic fram ewor k of the De lawar e Basin r e gion. Its construction involve d  com pilation of a variety of
input d atasets includ ing we ll d ata, surface ge ologic m apping, ge ologic cr oss-se ctions, and  structur e contours,
evaluating the input d ata using ge ostatistical m ethod s, then inte r polating contact surfaces b etwe e n control
point locations. The m od e l was constructe d  with a target hor izontal r esolution of no b ette r than 1 km  b y 1
km , and  a target ve rtical r esolution of no b ette r than 100 ft. The final, total unce rtainty in each contact surface
as a function of location was estim ate d  b y com b ining the unce rtainties fr om  the inte r polation m ethod s use d
and  an n-fold  c r oss-valid ation appr oach to evaluating d ataset unce rtainty. Mod e l construction m ethod s can
b e found  in a m ethod s r e port availab le fr om  the N ew Mexico Bur eau of Geology and  Mine ral Resour ces
(https://ge oinfo.nm t.e d u/).

The d ata schem e of the ge od atab ase that contains this d ataset is a pr e lim inary ad aptation for 3D ge ologic
m od e ls of the N MBGMR im ple m e ntation of the USGS GeMS d ata stand ar d  for ge ologic m aps.

The m ap has not b e e n r eviewe d  accor d ing to N ew Mexico Bur eau of Ge ology and  Mine ral Resour c es
stand ar d s. Revision of the m ap is like ly b e cause of the on-going natur e of wor k in the r e gion. The conte nts of
the r e port and  m ap should  not b e consid e r e d  final and  com plete until r eviewe d  and  pub lishe d  b y the N ew
Mexico Bur eau of Mines and  Mine ral Resour c es. The views and  conclusions containe d  in this d ocum e nt ar e
those of the authors and  should  not b e inte r p r ete d  as ne c essarily r e p r ese nting the official policies, e ithe r
expr esse d  or im plie d , of the State of N ew Mexico, or the U.S. Gove r nm e nt.

This d raft 3D geologic m od e l is pr e lim inary and  m ay und e r go r evision. It was pr od uce d  using a wid e variety
of softwar e and  sub surface r esour c es. It is b e ing d istrib ute d  in this d raft for m  as part of the b ur eau's Ope n-
File Ge ologic Map se r ies (OF-GM), d ue to high d e m and  for cur r e nt ge ologic m ap d ata in these ar eas whe r e
STATEMAP q uad rangles ar e locate d , and  it is the b ur eau's policy to d issem inate ge ologic d ata to the pub lic
as soon as possib le.

Afte r this m ap has und e r gone r eview, e d iting, and  final cartographic pr od uction ad he r ing to b ur eau m ap
stand ar d s, it m ay b e r e lease d  in one of our othe r pub lication se r ies. This final ve rsion will r e ce ive a new
se r ies num b e r and  will supe r c e d e this pr e lim inary ope n-file ge ologic m ap.

by
Marissa M. Fichera and Snir Attia

September 2022

New Mexico Bureau of Geology and Mineral Resources
Open-File Geologic Map 303

Contour Interval 20 Feet
North  Am erican Vertical Datum  of 1988

Base m ap from  U.S. Geolog ical Surv ey 2021.
North  Am erican Datum  of 1983 (NAD83)
Universal Transv erse Mercator, Zone 13S
R oads................................................................................ U.S. Census Bureau, 2015–2016
Nam es..................................................................................................................GNIS, 2018
Hydrog raph y..................................................................National Hydrog raph y Dataset, 2019
Contours.................................................................IFSAR  4.5 m  Digital Terrain Model, 2008
Wetlands.........................................................FWS National Wetlands Inv entory 1977–2018

N ew Mexico Bur eau of Geology and  Mine ral Resour c es
N ew Mexico Te ch
801 Le r oy Place

Socor r o, N ew Mexico
87801-4796

[575] 835-5490

This and  othe r STATEMAP q uad rangles ar e availab le
for fr e e d ownload  in b oth PDF and  Ar cGIS for m ats at:

http://geoinfo.nmt.edu

Digital layout and  cartography b y the N MBGMR Map Prod uction Group:
Phil L. Mille r, Am y L. Dunn, Ann D. Knight, and  A. R. Baca
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Explanation of Map Sym b ols
Geophysical d ata colle ction locality
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New Mexico

3D Geologic Model of Aquifer-Bearing Units
of the Delaware Basin, New Mexico

New Mexico Bureau of Geology and Mineral Resources, 801 Leroy Pl., Socorro, NM 87801

Mapping  of th is quadrang le w as funded by a m atc h ing -funds g rant from  th e STATEMAP prog ram  of th e
National Cooperative Geolog ic Mapping Ac t (Fund Num b er: G21AC10770), adm inistered by th e U. S.
Geolog ical Surv ey, and by th e New  Mexico Bureau of Geolog y and Mineral R esources, (Dr. Nelia W.
Dunb ar,Director and State Geologist; Dr. J. Mic h ael Tim m ons,Assoc. Director for Mapping Programs).

This is a m od e l of the r e gional shallow sub surface ge ologic fram ewor k of the De lawar e Basin r e gion of
southeaste r n New M exico. The m od e l is intend e d  to b e a ‘fram ewor k’ m od e l to b e use d  for illustrative
purposes, in large-scale (1:500,000 to 1:1,000,000) stud ies, or as a ‘starting point’ for fine r r esolution stud ies; it
should  not b e use d  as a sole sour ce of d ata for site-spe cific stud ies. Any e nlarge m e nt of this m ap could  cause
m isund e rstand ing in the d etail of m apping and  m ay r esult in e r r one ous inte r p r etations. Site-spe cific
cond itions should  b e ve r ifie d  b y d etaile d  surface m apping or sub surface exploration.

This m od e l was constructe d  b y the NM BGM R Aq uife r M apping Program  as part of the d eve lopm e nt of a
hyd r oge ologic fram ewor k of the De lawar e Basin r e gion. Its construction involve d  com pilation of a variety of
input d atasets includ ing we ll d ata, surface ge ologic m apping, ge ologic cr oss-se ctions, and  structur e contours,
evaluating the input d ata using ge ostatistical m ethod s, then inte r polating contact surfaces b etwe e n control
point locations. The m od e l was constructe d  with a target hor izontal r esolution of no b ette r than 1 km  b y 1
km , and  a target ve rtical r esolution of no b ette r than 100 ft. The final, total unce rtainty in each contact surface
as a function of location was estim ate d  b y com b ining the unce rtainties fr om  the inte r polation m ethod s use d
and  an n-fold  c r oss-valid ation appr oach to evaluating d ataset unce rtainty. M od e l construction m ethod s can
b e found  in a m ethod s r e port availab le fr om  the New M exico Bur eau of Geology and  M ine ral Resour ces
(https://ge oinfo.nm t.e d u/).

The d ata sche m e of the ge od atab ase that contains this d ataset is a pr e lim inary ad aptation for 3D ge ologic
m od e ls of the NM BGM R im ple m e ntation of the U SGS Ge M S d ata stand ar d  for ge ologic m aps.

The m ap has not b e e n r eviewe d  accor d ing to New M exico Bur eau of Ge ology and  M ine ral Resour c es
stand ar d s. Revision of the m ap is like ly b e cause of the on-going natur e of wor k in the r e gion. The conte nts of
the r e port and  m ap should  not b e consid e r e d  final and  com plete until r eviewe d  and  pub lishe d  b y the New
M exico Bur eau of M ines and  M ine ral Resour c es. The views and  conclusions containe d  in this d ocum e nt ar e
those of the authors and  should  not b e inte r p r ete d  as ne c essarily r e p r ese nting the official policies, e ithe r
expr esse d  or im plie d , of the State of New M exico, or the U .S. Gove r nm e nt.

This d raft 3D geologic m od e l is pr e lim inary and  m ay und e r go r evision. It was pr od uce d  using a wid e variety
of softwar e and  sub surface r esour c es. It is b e ing d istrib ute d  in this d raft for m  as part of the b ur eau's Ope n-
File Ge ologic M ap se r ies (OF-GM ), d ue to high d e m and  for cur r e nt ge ologic m ap d ata in these ar eas whe r e
STATEM AP q uad rangles ar e locate d , and  it is the b ur eau's policy to d issem inate ge ologic d ata to the pub lic
as soon as possib le.

Afte r this m ap has und e r gone r eview, e d iting, and  final cartographic pr od uction ad he r ing to b ur eau m ap
stand ar d s, it m ay b e r e lease d  in one of our othe r pub lication se r ies. This final ve rsion will r e ce ive a new
se r ies num b e r and  will supe r c e d e this pr e lim inary ope n-file ge ologic m ap.

by
Marissa M. Fichera and Snir Attia

September 2022

New Mexico Bureau of Geology and Mineral Resources
Open-File Geologic Map 303

Contour Interval 20 Feet
North  Am erican Vertical Datum  of 1988

Base m ap from  U.S. Geolog ical Surv ey 2021.
North  Am erican Datum  of 1983 (NAD83)
Universal Transv erse Mercator, Zone 13S
R oads................................................................................ U.S. Census Bureau, 2015–2016
Nam es..................................................................................................................GNIS, 2018
Hydrog raph y..................................................................National Hydrog raph y Dataset, 2019
Contours.................................................................IFSAR  4.5 m  Digital Terrain Model, 2008
Wetlands.........................................................FWS National Wetlands Inv entory 1977–2018

New M exico Bur eau of Geology and  M ine ral Resour c es
New M exico Te ch
801 Le r oy Place

Socor r o, New M exico
87801-4796

[575] 835-5490

This and  othe r STATEM AP q uad rangles ar e availab le
for fr e e d ownload  in b oth PDF and  Ar cGIS for m ats at:

http://geoinfo.nmt.edu

Digital layout and  cartography b y the NM BGM R M ap Prod uction Group:
Phil L. M ille r, Am y L. Dunn, Ann D. Knight, and  A. R. Baca
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Explanation of M ap Sym b ols
Geophysical d ata colle ction locality

Outcr op point as structural control point (2nd  surface)
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New Mexico

3D Geologic Model of Aquifer-Bearing Units
of the Delaware Basin, New Mexico

New Mexico Bureau of Geology and Mineral Resources, 801 Leroy Pl., Socorro, NM 87801

Mapping  of th is quadrang le w as funded by a m atc h ing -funds g rant from  th e STATEMAP prog ram  of th e
National Cooperative Geolog ic Mapping Ac t (Fund Num b er: G21AC10770), adm inistered by th e U. S.
Geolog ical Surv ey, and by th e New  Mexico Bureau of Geolog y and Mineral R esources, (Dr. Nelia W.
Dunb ar,Director and State Geologist; Dr. J. Mic h ael Tim m ons,Assoc. Director for Mapping Programs).

This is a m od e l of the  r e gional s hallow subsur fac e  ge ologic fram e wor k of the  De lawar e  Basin r e gion of
s outhe aste r n N e w Mexic o. The  m od e l is inte nd e d  to be a ‘fram e wor k’ m od e l to be us e d  for illustrative
purpos e s, in large -s c ale  (1:500,000 to 1:1,000,000) stud ie s, or as a ‘starting point’ for fine r r e s olution stud ie s; it
s hould  not be  us e d  as a s ole  s our c e  of d ata for site -s pe c ific stud ie s. Any e nlarge m e nt of this m ap c ould  caus e
m isund e r stand ing in the  d e tail of m apping and  m ay r e sult in e r r one ous inte r p r e tations. Site-s pe cific
c ond itions s hould  be ve rifie d  by d e taile d  sur fac e  m apping or subsur fac e  e xploration.

This m od e l was c onstructe d  by the N MBGMR Aquife r Mapping Program  as part of the  d e ve lopm e nt of a
hyd r oge ologic fram e wor k of the  De lawar e  Basin r e gion. Its c onstruction involve d  c om pilation of a varie ty of
input d atas e ts inc lud ing we ll d ata, sur fac e  ge ologic m apping, ge ologic c r os s-s e ctions, and  structur e  c ontour s,
e valuating the  input d ata using ge ostatistical m e thod s, the n inte r polating c ontact sur fac e s betwe e n c ontr ol
point locations. The  m od e l was c onstructe d  with a targe t horizontal r e s olution of no be tte r than 1 km  by 1
km , and  a targe t ve rtical r e s olution of no be tte r than 100 ft. The final, total unc e rtainty in e ac h c ontact sur fac e
as a function of location was e stim ate d  by c om bining the  unc e rtaintie s fr om  the  inte r polation m e thod s us e d
and  an n-fold  c r os s-valid ation appr oac h to e valuating d atas e t unc e rtainty. Mod e l c onstruction m e thod s can
be  found  in a m e thod s r e port available  fr om  the  N e w Me xic o Bur e au of Ge ology and  Mine ral Re s our c e s
(https://ge oinfo.nm t.e d u/).

The  d ata s c he m e  of the  ge od atabas e  that c ontains this d atas e t is a pr e lim inary ad aptation for 3D ge ologic
m od e ls of the  N MBGMR im ple m e ntation of the  USGS GeMS d ata stand ar d  for ge ologic m aps.

The  m ap has not be e n r e viewe d  ac c or d ing to N e w Me xic o Bur e au of Ge ology and  Mine ral Re s our c e s
stand ar d s. Re vision of the  m ap is like ly be caus e  of the  on-going natur e  of wor k in the  r e gion. The  c onte nts of
the  r e port and  m ap s hould  not be  c onsid e r e d  final and  c om ple te  until r e vie we d  and  publis he d  by the  N e w
Me xic o Bur e au of Mine s and  Mine ral Re s our c e s. The  vie ws and  c onc lusions c ontaine d  in this d ocum e nt ar e
thos e  of the  author s and  s hould  not be  inte r p r e te d  as ne c e s sarily r e p r e s e nting the  official policie s, e ithe r
e xpr e s s e d  or im plie d , of the  State of N e w Me xic o, or the  U.S. Gove r nm e nt.

This d raft 3D ge ologic m od e l is pr e lim inary and  m ay und e r go r e vision. It was pr od uc e d  using a wid e  varie ty
of s oftwar e  and  subsur fac e  r e s our c e s. It is be ing d istribute d  in this d raft for m  as part of the  bur e au's Ope n-
File  Ge ologic Map s e rie s (OF-GM), d ue  to high d e m and  for cur r e nt ge ologic m ap d ata in the s e  ar e as whe r e
STATEMAP quad rangle s ar e  locate d , and  it is the  bur e au's policy to d is s e m inate  ge ologic d ata to the  public
as s oon as pos sible .

Afte r this m ap has und e r gone  r e view, e d iting, and  final cartographic pr od uction ad he ring to bur e au m ap
stand ar d s, it m ay be r e le as e d  in one  of our othe r publication s e rie s. This final ve r sion will r e c e ive a ne w
s e rie s num be r and  will supe r c e d e  this pr e lim inary ope n-file  ge ologic m ap.

by
Marissa M. Fichera and Snir Attia

September 2022

New Mexico Bureau of Geology and Mineral Resources
Open-File Geologic Map 303

Contour Interval 20 Feet
North  Am erican Vertical Datum  of 1988

Base m ap from  U.S. Geolog ical Surv ey 2021.
North  Am erican Datum  of 1983 (NAD83)
Universal Transv erse Mercator, Zone 13S
R oads................................................................................ U.S. Census Bureau, 2015–2016
Nam es..................................................................................................................GNIS, 2018
Hydrog raph y..................................................................National Hydrog raph y Dataset, 2019
Contours.................................................................IFSAR  4.5 m  Digital Terrain Model, 2008
Wetlands.........................................................FWS National Wetlands Inv entory 1977–2018

N e w Mexic o Bur e au of Ge ology and  Mine ral Re s our c e s
N e w Mexic o Te c h
801 Le r oy Plac e

Soc or r o, N e w Mexic o
87801-4796

[575] 835-5490

This and  othe r STATEMAP quad rangle s ar e  available
for fr e e  d ownload  in both PDF and  Ar cGIS for m ats at:

http://geoinfo.nmt.edu

Digital layout and  cartography by the  N MBGMR Map Prod uction Group:
Phil L. Mille r, Am y L. Dunn, Ann D. Knight, and  A. R. Baca
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Ge ophysical d ata c olle c tion locality
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New Mexico

3D Geologic Model of Aquifer-Bearing Units
of the Delaware Basin, New Mexico

New Mexico Bureau of Geology and Mineral Resources, 801 Leroy Pl., Socorro, NM 87801

Mapping  of th is quadrang le w as funded by a m atc h ing -funds g rant from  th e STATEMAP prog ram  of th e
National Cooperative Geolog ic Mapping Ac t (Fund Num b er: G21AC10770), adm inistered by th e U. S.
Geolog ical Surv ey, and by th e New  Mexico Bureau of Geolog y and Mineral R esources, (Dr. Nelia W.
Dunb ar,Director and State Geologist; Dr. J. Mic h ael Tim m ons,Assoc. Director for Mapping Programs).

This is a m od e l of the r e gional shallow sub surface ge ologic fram ewor k of the De lawar e Basin r e gion of
southeaste r n New M exico. The m od e l is intend e d  to b e a ‘fram ewor k’ m od e l to b e use d  for illustrative
purposes, in large-scale (1:500,000 to 1:1,000,000) stud ies, or as a ‘starting point’ for fine r r esolution stud ies; it
should  not b e use d  as a sole sour ce of d ata for site-spe cific stud ies. Any e nlarge m e nt of this m ap could  cause
m isund e rstand ing in the d etail of m apping and  m ay r esult in e r r one ous inte r p r etations. Site-spe cific
cond itions should  b e ve r ifie d  b y d etaile d  surface m apping or sub surface exploration.

This m od e l was constructe d  b y the NM BGM R Aq uife r M apping Program  as part of the d eve lopm e nt of a
hyd r oge ologic fram ewor k of the De lawar e Basin r e gion. Its construction involve d  com pilation of a variety of
input d atasets includ ing we ll d ata, surface ge ologic m apping, ge ologic cr oss-se ctions, and  structur e contours,
evaluating the input d ata using ge ostatistical m ethod s, then inte r polating contact surfaces b etwe e n control
point locations. The m od e l was constructe d  with a target hor izontal r esolution of no b ette r than 1 km  b y 1
km , and  a target ve rtical r esolution of no b ette r than 100 ft. The final, total unce rtainty in each contact surface
as a function of location was estim ate d  b y com b ining the unce rtainties fr om  the inte r polation m ethod s use d
and  an n-fold  c r oss-valid ation appr oach to evaluating d ataset unce rtainty. M od e l construction m ethod s can
b e found  in a m ethod s r e port availab le fr om  the New M exico Bur eau of Geology and  M ine ral Resour ces
(https://ge oinfo.nm t.e d u/).

The d ata sche m e of the ge od atab ase that contains this d ataset is a pr e lim inary ad aptation for 3D ge ologic
m od e ls of the NM BGM R im ple m e ntation of the U SGS Ge M S d ata stand ar d  for ge ologic m aps.

The m ap has not b e e n r eviewe d  accor d ing to New M exico Bur eau of Ge ology and  M ine ral Resour c es
stand ar d s. Revision of the m ap is like ly b e cause of the on-going natur e of wor k in the r e gion. The conte nts of
the r e port and  m ap should  not b e consid e r e d  final and  com plete until r eviewe d  and  pub lishe d  b y the New
M exico Bur eau of M ines and  M ine ral Resour c es. The views and  conclusions containe d  in this d ocum e nt ar e
those of the authors and  should  not b e inte r p r ete d  as ne c essarily r e p r ese nting the official policies, e ithe r
expr esse d  or im plie d , of the State of New M exico, or the U .S. Gove r nm e nt.

This d raft 3D geologic m od e l is pr e lim inary and  m ay und e r go r evision. It was pr od uce d  using a wid e variety
of softwar e and  sub surface r esour c es. It is b e ing d istrib ute d  in this d raft for m  as part of the b ur eau's Ope n-
File Ge ologic M ap se r ies (OF-GM ), d ue to high d e m and  for cur r e nt ge ologic m ap d ata in these ar eas whe r e
STATEM AP q uad rangles ar e locate d , and  it is the b ur eau's policy to d issem inate ge ologic d ata to the pub lic
as soon as possib le.

Afte r this m ap has und e r gone r eview, e d iting, and  final cartographic pr od uction ad he r ing to b ur eau m ap
stand ar d s, it m ay b e r e lease d  in one of our othe r pub lication se r ies. This final ve rsion will r e ce ive a new
se r ies num b e r and  will supe r c e d e this pr e lim inary ope n-file ge ologic m ap.
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Mapping  of th is quadrang le w as funded by a m atc h ing -funds g rant from  th e STATEMAP prog ram  of th e
National Cooperative Geolog ic Mapping Ac t (Fund Num b er: G21AC10770), adm inistered by th e U. S.
Geolog ical Surv ey, and by th e New  Mexico Bureau of Geolog y and Mineral R esources, (Dr. Nelia W.
Dunb ar,Director and State Geologist; Dr. J. Mic h ael Tim m ons,Assoc. Director for Mapping Programs).

This is a m od e l of the r e gional shallow sub surface ge ologic fram ewor k of the De lawar e Basin r e gion of
southeaste r n New M exico. The m od e l is intend e d  to b e a ‘fram ewor k’ m od e l to b e use d  for illustrative
purposes, in large-scale (1:500,000 to 1:1,000,000) stud ies, or as a ‘starting point’ for fine r r esolution stud ies; it
should  not b e use d  as a sole sour ce of d ata for site-spe cific stud ies. Any e nlarge m e nt of this m ap could  cause
m isund e rstand ing in the d etail of m apping and  m ay r esult in e r r one ous inte r p r etations. Site-spe cific
cond itions should  b e ve r ifie d  b y d etaile d  surface m apping or sub surface exploration.

This m od e l was constructe d  b y the NM BGM R Aq uife r M apping Program  as part of the d eve lopm e nt of a
hyd r oge ologic fram ewor k of the De lawar e Basin r e gion. Its construction involve d  com pilation of a variety of
input d atasets includ ing we ll d ata, surface ge ologic m apping, ge ologic cr oss-se ctions, and  structur e contours,
evaluating the input d ata using ge ostatistical m ethod s, then inte r polating contact surfaces b etwe e n control
point locations. The m od e l was constructe d  with a target hor izontal r esolution of no b ette r than 1 km  b y 1
km , and  a target ve rtical r esolution of no b ette r than 100 ft. The final, total unce rtainty in each contact surface
as a function of location was estim ate d  b y com b ining the unce rtainties fr om  the inte r polation m ethod s use d
and  an n-fold  c r oss-valid ation appr oach to evaluating d ataset unce rtainty. M od e l construction m ethod s can
b e found  in a m ethod s r e port availab le fr om  the New M exico Bur eau of Geology and  M ine ral Resour ces
(https://ge oinfo.nm t.e d u/).

The d ata sche m e of the ge od atab ase that contains this d ataset is a pr e lim inary ad aptation for 3D ge ologic
m od e ls of the NM BGM R im ple m e ntation of the U SGS Ge M S d ata stand ar d  for ge ologic m aps.

The m ap has not b e e n r eviewe d  accor d ing to New M exico Bur eau of Ge ology and  M ine ral Resour c es
stand ar d s. Revision of the m ap is like ly b e cause of the on-going natur e of wor k in the r e gion. The conte nts of
the r e port and  m ap should  not b e consid e r e d  final and  com plete until r eviewe d  and  pub lishe d  b y the New
M exico Bur eau of M ines and  M ine ral Resour c es. The views and  conclusions containe d  in this d ocum e nt ar e
those of the authors and  should  not b e inte r p r ete d  as ne c essarily r e p r ese nting the official policies, e ithe r
expr esse d  or im plie d , of the State of New M exico, or the U .S. Gove r nm e nt.

This d raft 3D geologic m od e l is pr e lim inary and  m ay und e r go r evision. It was pr od uce d  using a wid e variety
of softwar e and  sub surface r esour c es. It is b e ing d istrib ute d  in this d raft for m  as part of the b ur eau's Ope n-
File Ge ologic M ap se r ies (OF-GM ), d ue to high d e m and  for cur r e nt ge ologic m ap d ata in these ar eas whe r e
STATEM AP q uad rangles ar e locate d , and  it is the b ur eau's policy to d issem inate ge ologic d ata to the pub lic
as soon as possib le.

Afte r this m ap has und e r gone r eview, e d iting, and  final cartographic pr od uction ad he r ing to b ur eau m ap
stand ar d s, it m ay b e r e lease d  in one of our othe r pub lication se r ies. This final ve rsion will r e ce ive a new
se r ies num b e r and  will supe r c e d e this pr e lim inary ope n-file ge ologic m ap.
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New Mexico Bureau of Geology and Mineral Resources, 801 Leroy Pl., Socorro, NM 87801

Mapping  of th is quadrang le w as funded by a m atc h ing -funds g rant from  th e STATEMAP prog ram  of th e
National Cooperative Geolog ic Mapping Ac t (Fund Num b er: G21AC10770), adm inistered by th e U. S.
Geolog ical Surv ey, and by th e New  Mexico Bureau of Geolog y and Mineral R esources, (Dr. Nelia W.
Dunb ar,Director and State Geologist; Dr. J. Mic h ael Tim m ons,Assoc. Director for Mapping Programs).

This is a m od e l of the r e gional shallow sub surface ge ologic fram ewor k of the De lawar e Basin r e gion of
southeaste r n New M exico. The m od e l is intend e d  to b e a ‘fram ewor k’ m od e l to b e use d  for illustrative
purposes, in large-scale (1:500,000 to 1:1,000,000) stud ies, or as a ‘starting point’ for fine r r esolution stud ies; it
should  not b e use d  as a sole sour ce of d ata for site-spe cific stud ies. Any e nlarge m e nt of this m ap could  cause
m isund e rstand ing in the d etail of m apping and  m ay r esult in e r r one ous inte r p r etations. Site-spe cific
cond itions should  b e ve r ifie d  b y d etaile d  surface m apping or sub surface exploration.

This m od e l was constructe d  b y the NM BGM R Aq uife r M apping Program  as part of the d eve lopm e nt of a
hyd r oge ologic fram ewor k of the De lawar e Basin r e gion. Its construction involve d  com pilation of a variety of
input d atasets includ ing we ll d ata, surface ge ologic m apping, ge ologic cr oss-se ctions, and  structur e contours,
evaluating the input d ata using ge ostatistical m ethod s, then inte r polating contact surfaces b etwe e n control
point locations. The m od e l was constructe d  with a target hor izontal r esolution of no b ette r than 1 km  b y 1
km , and  a target ve rtical r esolution of no b ette r than 100 ft. The final, total unce rtainty in each contact surface
as a function of location was estim ate d  b y com b ining the unce rtainties fr om  the inte r polation m ethod s use d
and  an n-fold  c r oss-valid ation appr oach to evaluating d ataset unce rtainty. M od e l construction m ethod s can
b e found  in a m ethod s r e port availab le fr om  the New M exico Bur eau of Geology and  M ine ral Resour ces
(https://ge oinfo.nm t.e d u/).

The d ata sche m e of the ge od atab ase that contains this d ataset is a pr e lim inary ad aptation for 3D ge ologic
m od e ls of the NM BGM R im ple m e ntation of the U SGS Ge M S d ata stand ar d  for ge ologic m aps.

The m ap has not b e e n r eviewe d  accor d ing to New M exico Bur eau of Ge ology and  M ine ral Resour c es
stand ar d s. Revision of the m ap is like ly b e cause of the on-going natur e of wor k in the r e gion. The conte nts of
the r e port and  m ap should  not b e consid e r e d  final and  com plete until r eviewe d  and  pub lishe d  b y the New
M exico Bur eau of M ines and  M ine ral Resour c es. The views and  conclusions containe d  in this d ocum e nt ar e
those of the authors and  should  not b e inte r p r ete d  as ne c essarily r e p r ese nting the official policies, e ithe r
expr esse d  or im plie d , of the State of New M exico, or the U .S. Gove r nm e nt.

This d raft 3D geologic m od e l is pr e lim inary and  m ay und e r go r evision. It was pr od uce d  using a wid e variety
of softwar e and  sub surface r esour c es. It is b e ing d istrib ute d  in this d raft for m  as part of the b ur eau's Ope n-
File Ge ologic M ap se r ies (OF-GM ), d ue to high d e m and  for cur r e nt ge ologic m ap d ata in these ar eas whe r e
STATEM AP q uad rangles ar e locate d , and  it is the b ur eau's policy to d issem inate ge ologic d ata to the pub lic
as soon as possib le.

Afte r this m ap has und e r gone r eview, e d iting, and  final cartographic pr od uction ad he r ing to b ur eau m ap
stand ar d s, it m ay b e r e lease d  in one of our othe r pub lication se r ies. This final ve rsion will r e ce ive a new
se r ies num b e r and  will supe r c e d e this pr e lim inary ope n-file ge ologic m ap.
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New M exico Bur eau of Geology and  M ine ral Resour c es
New M exico Te ch
801 Le r oy Place

Socor r o, New M exico
87801-4796

[575] 835-5490

This and  othe r STATEM AP q uad rangles ar e availab le
for fr e e d ownload  in b oth PDF and  Ar cGIS for m ats at:
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Outcr op point as structural control point (1st surface)

Outcr op point as structural control point (2nd  surface)
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Mapping  of th is quadrang le w as funded by a m atc h ing -funds g rant from  th e STATEMAP prog ram  of th e
National Cooperative Geolog ic Mapping Ac t (Fund Num b er: G21AC10770), adm inistered by th e U. S.
Geolog ical Surv ey, and by th e New  Mexico Bureau of Geolog y and Mineral R esources, (Dr. Nelia W.
Dunb ar,Director and State Geologist; Dr. J. Mic h ael Tim m ons,Assoc. Director for Mapping Programs).

This is a m od e l of the  r e gional s hallow subsur fac e  ge ologic fram e wor k of the  De lawar e  Basin r e gion of
s outhe aste r n N e w Mexic o. The  m od e l is inte nd e d  to be a ‘fram e wor k’ m od e l to be us e d  for illustrative
purpos e s, in large -s c ale  (1:500,000 to 1:1,000,000) stud ie s, or as a ‘starting point’ for fine r r e s olution stud ie s; it
s hould  not be  us e d  as a s ole  s our c e  of d ata for site -s pe c ific stud ie s. Any e nlarge m e nt of this m ap c ould  caus e
m isund e r stand ing in the  d e tail of m apping and  m ay r e sult in e r r one ous inte r p r e tations. Site-s pe cific
c ond itions s hould  be ve rifie d  by d e taile d  sur fac e  m apping or subsur fac e  e xploration.

This m od e l was c onstructe d  by the N MBGMR Aquife r Mapping Program  as part of the  d e ve lopm e nt of a
hyd r oge ologic fram e wor k of the  De lawar e  Basin r e gion. Its c onstruction involve d  c om pilation of a varie ty of
input d atas e ts inc lud ing we ll d ata, sur fac e  ge ologic m apping, ge ologic c r os s-s e ctions, and  structur e  c ontour s,
e valuating the  input d ata using ge ostatistical m e thod s, the n inte r polating c ontact sur fac e s betwe e n c ontr ol
point locations. The  m od e l was c onstructe d  with a targe t horizontal r e s olution of no be tte r than 1 km  by 1
km , and  a targe t ve rtical r e s olution of no be tte r than 100 ft. The final, total unc e rtainty in e ac h c ontact sur fac e
as a function of location was e stim ate d  by c om bining the  unc e rtaintie s fr om  the  inte r polation m e thod s us e d
and  an n-fold  c r os s-valid ation appr oac h to e valuating d atas e t unc e rtainty. Mod e l c onstruction m e thod s can
be  found  in a m e thod s r e port available  fr om  the  N e w Me xic o Bur e au of Ge ology and  Mine ral Re s our c e s
(https://ge oinfo.nm t.e d u/).

The  d ata s c he m e  of the  ge od atabas e  that c ontains this d atas e t is a pr e lim inary ad aptation for 3D ge ologic
m od e ls of the  N MBGMR im ple m e ntation of the  USGS GeMS d ata stand ar d  for ge ologic m aps.

The  m ap has not be e n r e viewe d  ac c or d ing to N e w Me xic o Bur e au of Ge ology and  Mine ral Re s our c e s
stand ar d s. Re vision of the  m ap is like ly be caus e  of the  on-going natur e  of wor k in the  r e gion. The  c onte nts of
the  r e port and  m ap s hould  not be  c onsid e r e d  final and  c om ple te  until r e vie we d  and  publis he d  by the  N e w
Me xic o Bur e au of Mine s and  Mine ral Re s our c e s. The  vie ws and  c onc lusions c ontaine d  in this d ocum e nt ar e
thos e  of the  author s and  s hould  not be  inte r p r e te d  as ne c e s sarily r e p r e s e nting the  official policie s, e ithe r
e xpr e s s e d  or im plie d , of the  State of N e w Me xic o, or the  U.S. Gove r nm e nt.

This d raft 3D ge ologic m od e l is pr e lim inary and  m ay und e r go r e vision. It was pr od uc e d  using a wid e  varie ty
of s oftwar e  and  subsur fac e  r e s our c e s. It is be ing d istribute d  in this d raft for m  as part of the  bur e au's Ope n-
File  Ge ologic Map s e rie s (OF-GM), d ue  to high d e m and  for cur r e nt ge ologic m ap d ata in the s e  ar e as whe r e
STATEMAP quad rangle s ar e  locate d , and  it is the  bur e au's policy to d is s e m inate  ge ologic d ata to the  public
as s oon as pos sible .

Afte r this m ap has und e r gone  r e view, e d iting, and  final cartographic pr od uction ad he ring to bur e au m ap
stand ar d s, it m ay be r e le as e d  in one  of our othe r publication s e rie s. This final ve r sion will r e c e ive a ne w
s e rie s num be r and  will supe r c e d e  this pr e lim inary ope n-file  ge ologic m ap.

by
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Contour Interval 20 Feet
North  Am erican Vertical Datum  of 1988

Base m ap from  U.S. Geolog ical Surv ey 2021.
North  Am erican Datum  of 1983 (NAD83)
Universal Transv erse Mercator, Zone 13S
R oads................................................................................ U.S. Census Bureau, 2015–2016
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Hydrog raph y..................................................................National Hydrog raph y Dataset, 2019
Contours.................................................................IFSAR  4.5 m  Digital Terrain Model, 2008
Wetlands.........................................................FWS National Wetlands Inv entory 1977–2018
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This and  othe r STATEMAP quad rangle s ar e  available
for fr e e  d ownload  in both PDF and  Ar cGIS for m ats at:

http://geoinfo.nmt.edu

Digital layout and  cartography by the  N MBGMR Map Prod uction Group:
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