
6900

6900

7300

680
0

7000
70

00

69
00

700
0

670
0

7200

63
00

650
0

6500

660
0

66
00

6700

6700

68
00

68
00

7100

6900

6400

6800

7000

69
00

Qal Qt1rpQt4rp? Qty Qt2rpQt3rp?
QtyQt3rp? Qal

QTl
Qal Qt2rpTsb Tsb QTl

Qt2rp Qt4rp
Tsb

QtyQt2rp

Qfy
Tsb Qt4rp?

Qt2rpQt2rpQal

Qfy
Qt3rp?

Tsb

QalTsb Qt2rp

Qt2rg
Tsb

Qt3rp Qty
Qt4rp?

Tsb

Qt2rg
Qt3rp?

Qfy
Qt6rp Qt6rp

Qfy

TsbQt2rg

Qt4rpTsb

Qal
Qal

Qal
Qt2rg Qt6rp

Qal

Qt6rp

Tsb

QfyTsb
Qt4rp

Qt4rp

Qt2rgQt2rg

Tsb

TsbQal
QfyQt4rp

Qal

Tsb

Tsb

Qt4rp
Qt2rg

Tsb

Qty

Qf2

Qls

Qal

Tsb
w Tsb

Tsb

Qf1

Qt2rg

Qf1

Tsb

Qf1
Tsb

w

QTl

QTl

Qal

Qt2rg

Tsb

Qfy

Qf1

Qal

QTl

Qal

Qfy Tsb
Qe

QTl

Qt2rg

Qt0rg

Qfy

Qf1

Qfy

Qt1rg

Qf1

Qal

Qt4rp

Qt2rg

Tsb

Qfy

Tsb

Qt1rg
Tsb

Qal

Qt1rg
Qt2rg

Qf1Qt1rg
Qal

Qf1

QTl

Tsb
QfyQfy

Tsb
TsbQt2rg Qal Qt4rp?

Qt2rg

QtyTsbQt1rg

Tsb

Qt2rg

Tsb

Qal

Qt1rg

Qt2rg TsbQt1rg

Tsb

Qal

Qal

Qt1rg

Qt0rg

QTl

Tsb

Qt0rg

Tsb

Qfy
QfyTsb

Tsb

Qt1rg

Qal

Qal

QTl

Qt1rg

Qal

Qal

TsbTsb

QTl

Qt1rg
Tsb

Qe

Qfy

Qfy
Tsb

Tsb

Qal

Qt4rp

af

Qe

Tsb

Tsb
QTl

Tsb

Qal

Tsb

Qal

af
af

Tsb

Qal

Tsb

Tsb

Tsb

Qt2rp

Qe

Tsb

QTl

af
QTl

Qe Qt1rg

Qe

QTl

Qls

Qe

w

Qal

Qal

Tsb

Qe

Qls

Qal

Qe
Qal Qal

Qe

Qf1

Qf1/Tsb

Qe

QTl

Qt2rg

Qal

Qt4rp?

Qe

Qal

Qe
Tsb Qe

Qal
Qe

Qal
Tsb

Qal

QTl
Qal

Qt2rg

QTl

Qf1

Tsb

Tsb

Tsb

Qal

afQal

Qf1/Tsb

Qe

Qe

QTl

Qal

Tsb

Qal

Qal

Qt4rp?

Tsb
Qal

QadQt2rg

Tsb

Qf1/Tsb

QTl

Tsb QTl

Qf1

Qf1

Tsb

Qal

Tsb

Tsb

Qal

Qal

Qt2rg

Qe

Tsb
Tsb

Qe

Tsb
Tsb

Tsb

Qt2rg

Qf1

Tsb

Qal

Qt2rg

Tsb

Qal

QTl
Qt0rg

Qe

Qal

Qal

Qal

QTl

Qt2rg

QTl

Qt2rg

Qf1

Qf1

Qt1rg

QTl

QTl

Qf1

Qf1

Qal

Qal

Qt0rg

Qt2rg

QalQt2rg
QTlQalQal

Qe

Qf1

Qal

Qt2rg

Qal

QTl

Qt2rg
QtyTsbQal Qt2rg Qfy QtyQal

QfyQTl
QTl

Qal

Qfy
Qt2rg

Qf1

w

Qf1

Qal

Qf1

Qfy

QTl

Qty

Qty

QfyQt1rg
QTl

Qal

QTl
Qt1rg

Tsb

Qal

Tsb

Qt2rg

Qt0rg

Qfy

Qe

4026000
4026000

4027000
4027000

4028000
4028000

4029000
4029000

4030000
4030000

4031000
4031000

4032000
4032000

4033000
4033000

4034000
4034000

4035000
4035000

4036000
4036000

4037000
4037000

4038000
4038000

4039000
4039000

105°45'0"W

105°45'0"W

105°42'30"W

105°42'30"W

105°40'0"W

105°40'0"W

36°22'30"N

36°30'0"N

36°27'30"N 36°27'30"N

36°25'0"N 36°25'0"N

36°30'0"N 36°30'0"N 36°30'0"N 36°30'0"N 36°30'0"N 36°30'0"N

36°22'30"N 36°22'30"N 36°22'30"N 36°22'30"N 36°22'30"N 36°22'30"N 36°22'30"N 36°22'30"N 36°22'30"N 36°22'30"N 36°22'30"N 36°22'30"N

433000

433000

434000

434000

435000

435000

436000

436000

437000

437000

438000

438000

439000

439000

440000

440000

441000

441000

442000

442000

443000

443000

4440001790000

1790000

1800000

1800000

1810000

1810000

1820000

1820000

1960000
1960000

1970000
1970000

1980000
1980000

1990000
1990000

2000000
2000000

NMBGMR Open-File Ge ologic Map 63
Last Mod if ie d  June 2021

Com m ents to Ma p Use rs

1 0 10.5 Mile

1 0 10.5 Kilom e te r

Contour Interval 20 Feet
North American Vertical Datum of 1988

1:24,000

1000 0 1000 2000 3000 4000 5000 6000 7000 F e e t

New Mexico Bure au of Ge ology and  Mine ra l Resources
Open-File Ge ologic Ma p 63

July 2003

Base map from U.S. Geological Survey 2020.
North American Datum of 1983 (NAD83)
Projection and 1,000-meter grid: Universal Transverse Mercator, Zone 13S, shown in blue.
10,000-foot ticks: New Mexico Coordinate System of 1983 (central zone), shown in red.
Roads........................................................................................... U.S. Census Bureau, 2016
Names.........................................................................................................GNIS, 1980-2019
Hydrography..................................................................National Hydrography Dataset, 2004
Contours.................................................................IFSAR 4.5 m Digital Terrain Model, 2008
Wetlands.........................................................FWS National Wetlands Inventory 2002-2009

T aos S W

Ce rro De
Los T aose s Arroyo H ond o Arroyo S e co

T aos

Carson

Los Cord ovas

R anchos
De  T aos

T re s O re jas

Q ua d rangle Location

Magnetic Declination
July, 2003
9º 54' East

At Map Center

New Mexico

N e w Me xico Bure au of Ge ology and  Mine ral R e source s
N e w Me xico T e ch
801 Le roy Place

S ocorro, N e w Me xico
87801-4796

[575] 835-5490

T his and  othe r S T AT EMAP quad rangle s are  available  
for fre e  d ownload  in both PDF  and  ArcGIS form ats at: 

http://geoinfo.nmt.edu

Digital layout and  cartography by the  N MBGMR  Map Prod uction Group:
Phil L. Mille r, Amy L. Dunn, Ann D. Knight, and  Justine  L. N icole tte

Xlg Xvf Xtr
Xa

Xqc
Xmi

Xq Xms

Xcg

XYu

Zd

*u

Tps

Trc Ttp

Tq Ta

Tp

Tat Tatl

Tgb Tgp TgdTvb Tvt
Tqi Tri Trpp Trp Tqk Tapi

Tu

Tgy

Tvs

Tvc

Tt
Tbo

Tam

Tc Tdcn

Tdg

Tdgs

Tao Tdgn
Tsbl

Tcc
Tvh Tvhc

Tvr

Tcc
Tdm

Tdmc
Tsbu

Tsb

QTsf

QTl

Qt0rrQt0rg

Qt1rr Qf1Qt1rpQt1rg

Qt2rrQt2rhQt2rg Qf2 Qt2rp

Qt3rh Qt3rrQt3rp
Qao3

Qt4rrQt4rhQf4 Qt4rp

Qtu

Qt5rh Qt5rr

Qt6rp Qt6rh Qt6rr

Qfo

Qfu

Qmt

Qt7rhQt7rp Qt7rr

Qls Qlsm

Qt8rh Qt8rr

Qty Qfy Qfyv

Qe

Qsw

Qal

Qm

Qc Qs

Qad

tailings af ds

Xfg

w

*cq

*ss
*lst

Tv

Tsbo

Tu &
XYu

METAMORPHIC ROCKS OF THE
SANGRE DE CRISTO MOUNTAINS

SEDIMENTARY  ROCKS
OF THE TAOS TROUGH

EARLY -RIFT VOLCANIC &
VOLCANICLASTIC ROCKS ROCKS OF THE Q UESTA MAGMATIC SY STEM

ROCKS OF THE TAOS PLATEAU VOLCANIC FIELD

SEDIMENTARY  DEPOSITS OF THE RIO GRANDE RIFT & ADJACENT HIGHLANDS

PR
OT
ER
OZ
OI
C

PA
LE
OZ
OI
C

CE
NO
ZO
IC

Ter
tia
ry

Q u
ate
rna
ry

Pe
nn
syl
.

Eo
cen
e

Ol
igo
cen
e

Mi
oce
ne

Pli
oce
ne

Ple
ist
oce
ne

Ho
loc
en
e

Metasend im enta ry MetaplutonicMetavolcanic

Volcanic Plutonic Se d im enta ry

Re d
Rive r

Rio
Hond o

Rio Pueblo
d e Taos

Rio
Grand e

33.9

23

5.3

2.6 Ma

11.7 ka

0 ka

~ 1.6 Ma

~ 5 Ma

1765 Ma
1741 Ma

22-23 Ma

9.86-10.65 Ma

5.88 Ma

4.67 Ma

5.04 Ma

~5.0-5.1 Ma

5.27 Ma

4.11 Ma

1730 Ma

1750 Ma

25.39 Ma

25.17 Ma

22.69 Ma

~5.7 Ma

3.59 Ma

3.78 Ma

4.82 Ma

1.27 Ma

5.22 Ma

J

J

J

T aos Q uad rangleLos Cord ovas Q uad rangle

T a o s  R e g i o n a l  A i r p o r t

S a n gr e  d e  C r i s t o  M o u n t a i n s

R io Grand e
gorge Airport we ll BO R -6 BO R -5

T aos Pue blo
£¤64 ¬«522 ¬«150

Rio Grande
Rio LuceroArroyo Seco

XYu XYuXYu

*u

XYu XYu

Tp

*u

XYu

Tp

XYu

*u

XYu

Tp
*u

XYu

Tp

XYu
XYu

XYu

Tbo

Tt

Tbo

Tt

Tbo

Tt

Tt

XYu

Tt

Tbo

Tt

Tt

Tsbo

XYu

Tt

Tt

Tc
Tt

Tt

Tt

Tt

Tc Tbo

Tt
Tt

Tsbo

TtTc

Tc

Tc
Tc Tt

Tc Tc

Tc

Tc

XYu

Tbo
Tc Tc Tt

QTl Tsb
Tsb TcTsb

QTl
TsbTsb QTl

Tsb
Tsb Tt

QTl TsbQTl TtQTl
Tsb

TsbTsb
Tc

QTl QTl QTl QTl Tc
QTl

XYu

QTl
Tc

Qfu
QTl

Tt

TcQfo

XYu

XYu
XYu

XYu

0 fe e t
above  m e an
se a le ve l

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

11,000

0 meters
above mean
sea level

1,000

2,000

3,000

500

1,500

2,500

3,500
A

A'
West

East

Ge ologic Map of the Los Cord ovas 7.5-Minute
Q ua d rangle, Taos County, New Mexico

by
Keith I. Kelson1 and  Paul W. Baue r2

1William Lettis and Associates, Inc., 1777 Botelho Dr., Suite 262, Walnut Creek, CA, 94596
2New Mexico Bureau of Geology and Mineral Resources, 801 Leroy Place, Socorro, NM

87801

A ge ologic map d isplays information on the  d istribution, nature , orie ntation, and  age re lationships of rock
and  d e posits and  the  occurre nce  of structural fe ature s. Ge ologic and  fault contacts are  irre gular surface s
that form bound arie s be twe e n d iffe re nt type s or age s of units. Data d e picte d  on this ge ologic quad rangle
m ap may be  base d  on any of the  following: re connaissance  fie ld  ge ologic mapping, compilation of
publishe d  and  unpublishe d  work, and  photoge ologic inte rpre tation. Locations of contacts are  not
surve ye d , but 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  accuracy of contact locations d e pe nd s on the  scale  of mapping and  the  inte rpre tation of the
ge ologist(s). Any e nlarge m e nt of this m ap could  cause  m isund e rstand ing in the  d e tail of mapping and  may
re sult in e rrone ous inte rpre tations. S ite -spe cific cond itions should  be  ve rifie d  by d e taile d  surface  m apping
or subsurface  e xploration. T opographic and  cultural change s m ay not be  shown d ue  to re ce nt
d e ve lopm e nt.

Cross se ctions are  constructe d  base d  upon the  inte rpre tations of the  author mad e  from ge ologic mapping
and  available  ge ophysical and  subsurface  (d rillhole ) d ata. Cross se ctions should  be  use d  as an aid  to
und e rstand ing the  ge ne ral ge ologic fram e work of the  m ap are a, and  not be  the  sole  source  of inform ation
for use  in locating or d e signing we lls, build ings, road s, or othe r man-mad e  structure s.

T he  N e w Me xico Bure au of Ge ology and  Mine ral R e source s cre ate d  the  O pe n-file  Ge ologic Map S e rie s to
e xpe d ite  d iss e m ination of the s e  ge ologic m aps and  map d ata to the  public as rapid ly as possible  while
allowing for map re vision as ge ologists continue d  to work in map are as. Each map she e t carrie s the
original d ate  of publication be low the  m ap as we ll as the  late st re vision d ate  in the  uppe r right corne r. In
most case s, the  original d ate  of publication coincid e s with the  d ate  of the  m ap prod uct d e live re d  to the
N ational Coope rative  Ge ologic Mapping Program (N CGMP) as part of N e w Me xico’s S T AT EMAP
agre e m e nt. W hile  m aps are  prod uce d , maintaine d , and  upd ate d  in an ArcGIS ge od atabas e , at the  tim e  of
the  S T AT EMAP d e live rable , e ach map goe s through cartographic prod uction and  inte rnal re vie w prior to
upload ing to the  Inte rne t. Eve n if ad d itional upd ate s are  carrie d  out on the  ArcGIS map d ata file s, citations
to the se  m aps should  re fle ct this original publication d ate  and  the  original authors liste d . T he  vie ws and
conclusions containe d  in the s e  m ap d ocum e nts are  those  of the  authors and  should  not be  inte rpre te d  as

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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Description of Ma p Units (conta ins units in the San Luis
01-00-00-00-00— map unit— wate r— wate r (Ce nozoic)— W ate r - surface  wate r of the  R io
Grand e  Corrid or.
02-00-00-00-00— he ad ing01— S e d im e ntary d e posits of the  R io Grand e  R ift & Ad jace nt
H ighland s— S e d im e ntary d e posits of the  R io Grand e  R ift & Ad jace nt H ighland s
(Ce nozoic)— S e d im e ntary d e posits of the  R io Grand e  R ift & Ad jace nt H ighland s
02-01-00-00-00— map unit— tailings— T ailings pond s (mod e rn-historic)— T ailings pond s
(mod e rn-historic)— Are as of artificially d e posite d  fill and  d e bris; d e line ate d  whe re
ae rially e xte nsive ; consists pre d om inantly of mining-re late d  m ill tailings and  tailings
d am s we st of Q ue sta; the  ge ologic m ap shows the  pre -tailings ge ology base d  on an
inte rpre tation of ae rial photos.
02-02-00-00-00— map unit— af— Artificial fill and  d isturbe d  land  (Ce nozoic (mod e rn-
historic))— Artificial fill and  d isturbe d  land  (mod e rn-historic)— Excavations and  are as
of hum an-d e posite d  fill and  d e bris; shown only whe re  ae rially e xte nsive .
02-03-00-00-00— map unit— d s— Mine  waste  rock and  re late d  fe ature s (Ce nozoic
(mod e rn-historic))— Mine  waste  rock and  re late d  fe ature s (mod e rn-historic)— Angular
blocks and  fine r d e posits, mainly from T e rtiary plutonic rocks; principally locate d  in
and  ad jace nt to the  ope n pit molybd e num mine  locate d  in the  S angre d e  Cristo
Mountains e ast of Q ue sta.
02-04-00-00-00— map unit— Q al— Alluvium (late st Ple istoce ne  and
H oloce ne )— Alluvium (late s t Ple istoce ne  and  H oloce ne )— Ge ne rally brownish and /or
re d d ish, poorly to mod e rate ly sorte d , angular to round e d , thinly to thickly be d d e d ,
loose  silt and  silty sand  with subord inate  coarse  le nse s and  thin to m e d ium be d s of
mostly locally d e rive d  clasts; mappe d  in active  channe ls, flood plains, low (young)
alluvial te rrace s, tributary-mouth fans, and  som e  valle y-slope  colluvial d e posits; we ak
to no soil d e ve lopm e nt; clasts along the  R io H ond o are  principally granitic rock type s,
quartzite , and  basalt; clasts along tributarie s d raining the  we ste rn sid e  of the  R io
Grand e  are  principally volcanic rock type s; clasts along the  R io Luce ro are  principally
granitic rock type s with som e  quartzite ; clasts along the  R io Pue blo d e  T aos are
principally granitic rock type s, quartzite , and  sand stone s; d rainage s south and  e ast of
the  R io Pue blo d e  T aos are  d om inate d  by sand stone  and  othe r se d im e ntary rock type s;
clasts in the  T aos and  Los Cord ovas quad rangle s are  principally granitic, m e tamorphic,
volcanic, and  sand stone  rock type s; up to 7 m e stim ate d  thickne ss.
02-05-00-00-00— map unit— Q m — Marsh d e posits (H oloce ne )— Marsh d e posits
(H oloce ne )— S ilt, sand , and  clay in low re lie f, saturate d  flatland s; high organic conte nt;
hosts a varie ty of stre am s, springs, and  bogs; locate d  prim arily be twe e n U S-64 and  T aos
Pue blo, bord e ring the  R io Luce ro.
02-06-00-00-00— map unit— Q c— Colluvium (mid d le  Ple istoce ne  to
H oloce ne )— Colluvium (m id d le  Ple istoce ne  to H oloce ne )— Mostly locally d e rive d ,
light- to d ark-brown, orange, and  rare ly re d d ish, poorly to mod e rate ly sorte d , angular
to we ll-round e d , silty to sand y conglom e rate /bre ccia with clasts locally to >1m;
mappe d  on hill slope s and  valle y margins only whe re  it obscure s und e rlying re lations;
mantle s slope s in R e d  R ive r gorge and  northe aste rn sid e  of R e d  R ive r fault zone  in the
e aste rn part of the  Guad alupe  Mountain quad rangle ; wid e spre ad  along the  base s of
mountain-front face ts; d om inate d  by quartzite  and  granitic rock type s north of the  R io
Pue blo d e  T aos; d om inate d  by sand stone  and  pe bble  conglom e rate  with minor
lim e stone  clasts south of the  R io Pue blo d e  T aos; in the  northwe ste rn part of the  Arroyo
H ond o quad rangle , we st of the  R io Grand e , the  d e posits consist of thin mantle s
ove rlying volcanic be d rock; e stim ate d  at ge ne rally le ss than 5 m thick.
02-07-00-00-00— map unit— Q s— T alus and  scre e  (Ple istoce ne  to H oloce ne )— T alus and
scre e  (Ple istoce ne  to H oloce ne )— Angular rock fragm e nts as much as 1 m in d iam e te r
form ing talus cone s, talus aprons, and  scre e  slope s; locally we ll sorte d ; grad e s into
colluvium as sand  and  silt conte nt incre as e s; shown only in the  S angre d e  Cristo
Mountains by Lipman and  R e ad  (1989).
02-08-00-00-00— map unit— Q ad — Alluvium in close d  d e pre ssions (late st Ple istoce ne  to
H oloce ne )— Alluvium in close d  d e pre ssions (late st Ple istoce ne  to H oloce ne )— Light to
d ark-brown, ve ry thin- to m e d ium-be d d e d , loose , massive , shad y to silty be d s with
thin, d iscontinuous laye rs of pe bble s and  rare  cobble s (to ~15 cm) found  on tore va
(rotational) blocks associate d  with land slid e  comple xe s; local thickne ss of at le ast
se ve ral m e te rs.
02-09-00-00-00— map unit— Q sw— S he e twash alluvium (late  Ple istoce ne  to
H oloce ne ?)— S he e twash alluvium (late  Ple istoce ne  to H oloce ne ?)— Alluvial aprons
compose d  mostly of pe bbly to silty sand  that accumulate d  on ge ntle  slope s, such as
thos e  on S e rville ta Basalt (T sb); som e  of the  silt- to fine  sand -size  fraction in the se
d e posits m ay be  of e olian origin (S hroba and  T hompson, 1998); d e posits of unit Q sw
e xist along the  shore s of inte rm itte nt pond s or small lake s on the  S e rville ta Basalt (T sb);
low-lying are as of unit Q sw are  susce ptible  to she e t flood ing d ue  to unconfine d
ove rland  flow, and  locally to stre am flood ing and  gullying; re ce ntly d isturbe d  surface
of unit Q sw may be  susce ptible  to minor wind  e rosion; e stim ate d  thickne ss is 1 to 5 m,
but possibly as much as 10 m (T hompson e t al., 2014).
02-10-00-00-00— map unit— Q ty— Young stre am te rrace  d e posits (late st Ple istoce ne  to
H oloce ne )— Young alluvial-fan (Q fy) and  stre am te rrace  d e posits (Q ty) (late st
Ple istoce ne  to H oloce ne )— Poorly sorte d  d e posits of silt, sand , pe bble s, cobble s and
bould e rs; d e posits are  typically clast-supporte d  and  poorly be d d e d ; pe bble  and  cobble
clasts are  typically im bricate d ; te rrace  d e posits unconformably ove rlie  the  local
be d rock; clasts are  primarily se d im e ntary rocks, quartzite , slate , schist, m e tavolcanic,
granitic rocks, and  T e rtiary granitic and  volcanic rocks; uppe rmost se d im e nts are
typically silty sand  probably d e posite d  from ove rbank flow; we ak to mod e rate
pe d oge nic d e ve lopm e nt, includ ing A, Bw, Bwk and  Bk soil horizons and  stage  I to II
calcium carbonate  d e ve lopm e nt; map unit Q ty is typically on valle y floors of large to
m e d ium d rainage s, whe re as Q fy e xists as young mountain-front fans and  valle y fills in
sm all tributarie s; includ e s units Q f6 along the  mountain front (Arroyo S e co
quad rangle ), Q t6 (Los Cord ovas quad rangle ) and  Q t8 (Arroyo H ond o and  Arroyo S e co
quad rangle s) of Ke lson (1986); thickne ss up to 5 m.
02-11-00-00-00— map unit— Q fy— Young alluvial-fan d e posits (late st Ple istoce ne  to
H oloce ne )— Young alluvial-fan (Q fy) and  stre am te rrace  d e posits (Q ty) (late st
Ple istoce ne  to H oloce ne )— Poorly sorte d  d e posits of silt, sand , pe bble s, cobble s and
bould e rs; d e posits are  typically clast-supporte d  and  poorly be d d e d ; pe bble  and  cobble
clasts are  typically im bricate d ; te rrace  d e posits unconformably ove rlie  the  local
be d rock; clasts are  primarily se d im e ntary rocks, quartzite , slate , schist, m e tavolcanic,
granitic rocks, and  T e rtiary granitic and  volcanic rocks; uppe rmost se d im e nts are
typically silty sand  probably d e posite d  from ove rbank flow; we ak to mod e rate
pe d oge nic d e ve lopm e nt, includ ing A, Bw, Bwk and  Bk soil horizons and  stage  I to II
calcium carbonate  d e ve lopm e nt; map unit Q ty is typically on valle y floors of large to
m e d ium d rainage s, whe re as Q fy e xists as young mountain-front fans and  valle y fills in
sm all tributarie s; includ e s units Q f6 along the  mountain front (Arroyo S e co
quad rangle ), Q t6 (Los Cord ovas quad rangle ) and  Q t8 (Arroyo H ond o and  Arroyo S e co
quad rangle s) of Ke lson (1986); thickne ss up to 5 m.
02-12-00-00-00— map unit— Q fyv— Young alluvial-fan d e posits from volcanic te rrane
(late st Ple istoce ne  to H oloce ne )— Young alluvial-fan d e posits from volcanic te rrane
(late st Ple istoce ne  to H oloce ne )— Poorly sorte d  silt, sand , pe bble s, cobble s, and
bould e rs; clasts primarily of volcanic rock type s; associate d  soils have  stage  I calcium
carbonate  d e ve lopm e nt; source  are as are  primarily the  volcanic te rrane  on we st sid e  of
the  R io Grand e  and  d rainage s on Guad alupe  Mountain.
02-13-00-00-00— map unit— Q e — Eolian d e posits (late  Ple istoce ne  to H oloce ne )— Eolian
d e posits (late  Ple istoce ne  to H oloce ne )— Light-colore d , we ll-sorte d , fine  to m e d ium
sand  and  silt d e posits that are  re cognize d  as late rally e xte nsive , low-re lie f, sparse ly
ve ge tate d , mostly inactive , sand  d une s and  sand  she e ts that ove rlie  S e rville ta Basalt on
the  T aos Plate au; rare  grave l lag; we ak to mod e rate  soil d e ve lopm e nt; northe ast-
tre nd ing longitud inal d une -cre st orie ntations ind icate  that the  pre d om inant wind
d ire ction was from the  southwe st; up to se ve ral m e te rs thick.
02-14-00-00-00— map unit— Q ls— Land slid e s in the  R io Grand e  gorge and  tributarie s
(late  Ple istoce ne  to H oloce ne )— Land slid e s in the  R io Grand e  gorge and  tributarie s (late
Ple istoce ne  to H oloce ne )— Poorly sorte d  rock d e bris and  sand  to bould e r d e bris
transporte d  d ownslope ; occurs on slope s marke d  by hummocky topography and
d ownslope -facing scarps; includ e s sm all e arth flow, block-slump, and  block-slid e
d e posits; includ e s large rotational T ore va slid e  blocks within the  R io Grand e  and  R io
Pue blo d e  T aos gorge s, which includ e  large, rotate d  and  d e tache d  blocks of intact
S e rville ta Basalt; may also includ e  are as und e rlain by H oloce ne  colluvium in the  R io
Grand e  and  R e d  R ive r gorge s.
02-15-00-00-00— map unit— Q lsm — Land slid e s in the  S angre d e  Cristo Mountains
(Ple istoce ne  to H oloce ne )— Land slid e s in the  S angre d e  Cristo Mountains (Ple istoce ne
to H oloce ne )— Lobate  accumulations of poorly sorte d  soil and  rock d e bris on slope s
m arke d  by hummocky topography and  d ownslope -facing scarps; d e rive d  from
be d rock and  glacial d e posits, and  includ e s sm all e arth flow, block-slump, and  block-
slid e  d e posits (from Lipman and  R e ad , 1989).
02-16-00-00-00— map unit— Q fo— Alluvial fan d e posits, und ivid e d  (mid d le  to late
Ple istoce ne )— Alluvial fan d e posits, und ivid e d  (mid d le  to late  Ple istoce ne )— Poorly
sorte d  silt, sand , pe bble s, and  cobble s; in the  Guad alupe  Mountain quad rangle , Q fo is
compose d  primarily of inte rm e d iate  and  basaltic volcanic clasts; mod e rate  pe d oge nic
d e ve lopm e nt, includ ing A, Bt, Btk and  Bk soil horizons and  stage  III and  IV calcium
carbonate  d e ve lopm e nt; uppe r soil horizons are  commonly affe cte d  by surface  e rosion;
probably ove rlaps with units Q f2 through Q f4, and  with alluvial units Q t2 through Q t6,
but not assigne d  to othe r fan units be cause  of lack of we ll-d e fine d  age  control, cle ar
stratigraphic position, and  d istinct lithologic characte ristics; thickne ss up to 3 m.
02-17-00-00-00— map unit— Q fu— Alluvial fan d e posits, und ivid e d  (m id d le  to late
Ple istoce ne )— Alluvial fan d e posits, und ivid e d  (mid d le  to late  Ple istoce ne )— Poorly
sorte d  silt, sand , pe bble s, and  cobble s; mappe d  along majority of S angre d e  Cristo
range front, but not corre late d  to othe r fan units be cause  of lack of we ll-d e fine d  age
control, cle ar stratigraphic position, or d istinct lithologic characte ristics; probably
corre lative  with alluvial fan d e posits Q f1 through Q f6.
02-18-00-00-00— map unit— Q m t— Moraine  and  till (Ple istoce ne )— Moraine  and  till
(Ple istoce ne )— T e rm inal and  late ral moraine s, and  thick valle y-bottom till; poorly
sorte d  and  ge ne rally unstratifie d  clay, silt, and  sand  containing e rratic bould e rs;
characte rize d  by hummocky or rid ge d  topography; som e  till is mappe d  with colluvium
by Lipman and  R e ad  (1989), although som e  Q m t d e posits we re  re m appe d  in this stud y.

02-19-00-00-00— map unit— Q tu— S tre am te rrace  d e posits, und ivid e d  (m id d le  to late
Ple istoce ne )— S tre am te rrace  d e posits, und ivid e d  (m id d le  to late  Ple istoce ne )— Poorly
sorte d  silt, sand , pe bble s, and  bould e rs; clasts primarily of quartzite , schist, granite , and
volcanic rock type s; associate d  soils have  stage  II to III calcium carbonate  d e ve lopm e nt;
typically pre se nt as thin (< 5 m) alluvial d e posit on strath surface s cut on volcanic
be d rock or unit Q T l; probably corre lative  with Q t1 through Q t4.
02-20-00-00-00— map unit— Q f1— Alluvial-fan d e posits (mid d le  Ple istoce ne )— Alluvial-
fan d e posits (mid d le  Ple istoce ne )— Poorly sorte d  silt, sand , pe bble s, and  bould e rs; stage
III to IV calcium carbonate  d e ve lopm e nt, although soil horizons are  commonly affe cte d
by surface  e rosion; in the  Los Cord ovas quad rangle , the  clasts are  principally granitic,
inte rm e d iate  volcanic, basalt, and  m e tam orphic rock type s; granitic clasts are  also
pre s e nt e ast of Arroyo d e l Alamo; in the  T aos quad rangle , clasts are  primarily granitic
and  m e tam orphic rock type s; the  d e posit is fine r graine d  to the  north and  away from
the  Picuris Mountains range front; Q f1 is d iffe re ntiate d  from Q T l by large r clast size
(Ke lson, 1986), le ss oxid ation, poor sorting, abse nce  of abund ant m angane se  oxid e
staining, and  clasts that are  le ss we athe re d ; slope  of Q f1 surface  on the  T aos and  Los
Cord ovas quad rangle s is southwe ste rly, and  is d isse cte d  by num e rous southwe ste rly
tre nd ing arroyos; on the  T aos quad rangle , Q f1 is corre lative  with U nit Q 1p of Ke lson
(1986); a te phra within Q f1 d e posits on the  T aos S W  quad rangle  was d ate d  at 1.27 ± 0.02
Ma (40Ar-39Ar m e thod , W . McIntosh, pe rsonal commun., 1996); the  d e posit is more
than 12 m thick in the  northe aste rn part of Los Cord ovas quad rangle , and  is thinne r
from northe ast to southwe st; d ire ctly southwe st of T aos Municipal Airport, Q f1 is le ss
than about 1 m thick and  unconform ably ove rlie s S e rville ta Basalt (T sb); e lse whe re , Q f1
appe ars to ove rlie  unit Q T l or T sb; Q f1 is more  than 12 m thick in the  northwe ste rn part
of the  T aos and  Arroyo H ond o quad rangle s, and  is thinne r from northe ast to
southwe st; on Blue be rry H ill, Q f is about 3 m thick at U S-64, and  about 2 m thick to the
southwe st, whe re  it unconformably ove rlie s the  unit Q T l; it is more  than 5 m thick in
the  northe aste rn part of the  Arroyo S e co quad rangle , and  thins from northe ast to
southwe st; it is more  than 5 m thick in the  northe aste rn part of the  Q ue sta quad rangle ,
and  thins from northe ast to southwe st.
02-21-00-00-00— he ad ing02— T e rrace  De posits of the  R io Grand e — T e rrace  De posits of
the  R io Grand e  (Ce nozoic)— T e rrace  De posits of the  R io Grand e
02-21-01-00-00— map unit— Q ao3— O ld e r alluvium (mid d le ? Ple istoce ne )— O ld e r
alluvium (m id d le ? Ple istoce ne )— Poorly sorte d  silt, sand , and  pe bble s; clasts primarily
of granitic, m e tam orphic, basaltic, and  inte rm e d iate  volcanic rocks; d istinctly smalle r
clast size s than units Q t2rr, Q t1rr, and  Q t0rr; uppe r soil horizons are  locally affe cte d  by
surface  e rosion; may be  mantle d  locally by unit Q e ; typically pre se nt as thin (< 5 m)
alluvial d e posit on strath surface s cut on volcanic be d rock ne ar the  rim of the  R io
Grand e  gorge; locate d  only upstre am of the  R e d  R ive r fault zone ; corre lative  with unit
Q ao3 of R ule m an e t al. (2007) in the  S unshine  quad rangle .
02-21-02-00-00— map unit— Q t2rg— S tre am te rrace  d e posits of the  R io Grand e  (mid d le ?
Ple istoce ne )— S tre am te rrace  d e posits of the  R io Grand e  (mid d le ? Ple istoce ne )— Poorly
sorte d  silt, sand , pe bble s, and  bould e rs; clasts primarily of granitic, m e tamorphic,
inte rm e d iate  volcanic, basalt, and  se d im e ntary rocks; locally contains clasts of Amalia
T uff; associate d  soils have  stage  III to IV calcium carbonate  d e ve lopm e nt, thick argillic
Bt soil horizons, and  7.5Y R  to 10Y R  hue s in soil Bt horizons; uppe r soil horizons may be
affe cte d  by surface  e rosion; may be  mantle d  locally by unit Q e ; possibly faulte d  by the
Dunn fault in the  Arroyo H ond o quad rangle ; mod ifie d  from Ke lson (1986); e stim ate d
thickne ss 1 to 10 m.
02-21-03-00-00— map unit— Q t1rg— S tre am te rrace  d e posits of the  R io Grand e  (e arly to
m id d le ? Ple istoce ne )— S tre am te rrace  d e posits of the  R io Grand e  (e arly to mid d le ?
Ple istoce ne )— Poorly sorte d  sand , pe bble s, and  cobble s; clasts of basalt, quartzite , slate ,
schist, and  othe r m e tamorphic rock type s, volcanic rock type s, and  (rare ly) sand stone
and  lim e stone ; locally contains clasts of 25 Ma Amalia T uff; whe re  pre s e rve d ,
associate d  re lict soils have  stage  III to IV calcium carbonate  d e ve lopm e nt, thick argillic
Bt soil horizons, and  7.5Y R  hue s in soil Bt horizons; uppe r soil horizons commonly
affe cte d  by surface  e rosion; may be  mantle d  locally by unit Q e ; e stim ate d  thickne ss 1 to
02-21-04-00-00— map unit— Q t0rg— S tre am grave l d e posite d  by the  ance stral R io
Grand e  (e arly? to mid d le ? Ple istoce ne )— S tre am grave l d e posite d  by the  ance stral R io
Grand e  (e arly? to mid d le ? Ple istoce ne )— Poorly sorte d  sand , pe bble s, and  cobble s;
clasts of basalt, quartzite , slate , schist, othe r m e tamorphic rock type s, and  volcanic rock
type s; ve ry rare  Amalia T uff clasts; associate d  with the  broad , highe st te rrace  we st of
the  R io Grand e ; uppe r soil horizons commonly affe cte d  by surface  e rosion; locally
mantle d  by e olian sand .
02-22-00-00-00— he ad ing02— T e rrace  De posits of the  R io Pue blo d e  T aos— T e rrace
De posits of the  R io Pue blo d e  T aos (Ce nozoic)— T e rrace  De posits of the  R io Pue blo d e
T aos
02-22-01-00-00— map unit— Q t7rp— S tre am te rrace  d e posits of the  R io Pue blo d e  T aos
(e arly to mid d le  H oloce ne )— S tre am te rrace  d e posits of the  R io Pue blo d e  T aos (e arly to
m id d le  H oloce ne )— Poorly sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts
prim arily of quartzite , schist, granite , and  volcanic rock type s; associate d  soils have
stage  I calcium carbonate  d e ve lopm e nt; typically pre se nt as thin (< 5 m) alluvial d e posit
on strath surface s cut on volcanic be d rock or unit Q T l.
02-22-02-00-00— map unit— Q t6rp— S tre am te rrace  d e posits of the  R io Pue blo d e  T aos
(late st Ple istoce ne )— S tre am te rrace  d e posits of the  R io Pue blo d e  T aos (late s t
Ple istoce ne )— Poorly sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts primarily
of quartzite , schist, granite , and  volcanic rock type s; associate d  soils have  stage  I to II
calcium carbonate  d e ve lopm e nt; typically pre se nt as thin (< 5 m) alluvial d e posit on
strath surface s cut on volcanic be d rock or unit Q T l; associate d  with the  Q 6 surface  of
Ke lson (1986).
02-22-03-00-00— map unit— Q f4— Alluvial-fan d e posits of the  R io Pue blo d e  T aos and
tributarie s (m id d le ? to late  Ple istoce ne )— Alluvial-fan and  stre am te rrace  d e posits of
the  R io Pue blo d e  T aos and  tributarie s (mid d le ? to late  Ple istoce ne )— Poorly sorte d  silt,
sand , pe bble s, and  bould e rs; associate d  soils have  stage  III calcium carbonate
d e ve lopm e nt, argillic Bt soil horizons and  10Y R  to 7.5Y R  hue s in Bt horizons; clasts
prim arily of granitic and  m e tamorphic rocks north of the  R io Pue blo d e  T aos, and
granitic, m e tamorphic, and  se d im e ntary rock type s south of the  R io Pue blo d e  T aos;
clasts also includ e  basaltic rock type s along Arroyo S e co and  along the  R io Pue blo d e
T aos d ownstre am of Los Cord ovas; mod ifie d  from Ke lson (1986).
02-22-04-00-00— map unit— Q t4rp— S tre am te rrace  d e posits of the  R io Pue blo d e  T aos
and  tributarie s (mid d le ? to late  Ple istoce ne )— Alluvial-fan and  stre am te rrace  d e posits
of the  R io Pue blo d e  T aos and  tributarie s (mid d le ? to late  Ple istoce ne )— Poorly sorte d
silt, sand , pe bble s, and  bould e rs; associate d  soils have  stage  III calcium carbonate
d e ve lopm e nt, argillic Bt soil horizons and  10Y R  to 7.5Y R  hue s in Bt horizons; clasts
prim arily of granitic and  m e tamorphic rocks north of the  R io Pue blo d e  T aos, and
granitic, m e tamorphic, and  se d im e ntary rock type s south of the  R io Pue blo d e  T aos;
clasts also includ e  basaltic rock type s along Arroyo S e co and  along the  R io Pue blo d e
T aos d ownstre am of Los Cord ovas; mod ifie d  from Ke lson (1986).
02-22-05-00-00— map unit— Q t3rp— Alluvial-fan and  stre am te rrace  d e posits of the  R io
Pue blo d e  T aos and  tributarie s (mid d le ? to late  Ple istoce ne )— Alluvial-fan and  stre am
te rrace  d e posits of the  R io Pue blo d e  T aos and  tributarie s (m id d le ? to late
Ple istoce ne )— Poorly sorte d  silt, sand , pe bble s, and  bould e rs; associate d  soils have  stage
II to III calcium carbonate  d e ve lopm e nt; clasts primarily of quartzite , slate , and  schist;
granitic clasts also e xist e ast of Arroyo d e l Alamo; possible  Q t3rp re mnant inse t into
te rrace  Q t2rp on the  we ste rn sid e  of T aos may be  an artificial te rrace  re late d  to
re sid e ntial d e ve lopm e nt; mod ifie d  from Ke lson (1986).
02-22-06-00-00— map unit— Q f2— Alluvial fan d e posits of the  R io Pue blo d e  T aos and
tributarie s (m id d le ? Ple istoce ne )— Alluvial fan and  stre am te rrace  d e posits of the  R io
Pue blo d e  T aos and  tributarie s (mid d le ? Ple istoce ne )— Poorly sorte d  silt, sand , pe bble s,
and  bould e rs; clasts primarily of granitic and  m e tam orphic rocks north of R io Pue blo
d e  T aos, and  granitic, m e tamorphic and  se d im e ntary rocks south of R io Pue blo d e  T aos;
associate d  soils have  stage  III to IV calcium carbonate  d e ve lopm e nt, thick argillic Bt soil
horizons, and  7.5Y R  to 10Y R  hue s in soil Bt horizons; uppe r soil horizons m ay be
affe cte d  by surface  e rosion; mod ifie d  from Ke lson (1986).
02-22-07-00-00— map unit— Q t2rp— S tre am te rrace  d e posits of the  R io Pue blo d e  T aos
and  tributarie s (mid d le ? Ple istoce ne )— Alluvial fan and  stre am te rrace  d e posits of the
R io Pue blo d e  T aos and  tributarie s (mid d le ? Ple istoce ne )— Poorly sorte d  silt, sand ,
pe bble s, and  bould e rs; clasts prim arily of granitic and  m e tamorphic rocks north of R io
Pue blo d e  T aos, and  granitic, m e tamorphic and  se d im e ntary rocks south of R io Pue blo
d e  T aos; associate d  soils have  stage  III to IV calcium carbonate  d e ve lopm e nt, thick
argillic Bt soil horizons, and  7.5Y R  to 10Y R  hue s in soil Bt horizons; uppe r soil horizons
m ay be  affe cte d  by surface  e rosion; mod ifie d  from Ke lson (1986).
02-22-08-00-00— map unit— Q t1rp— S tre am te rrace  d e posits of the  R io Pue blo d e  T aos
(mid d le  Ple istoce ne )— S tre am te rrace  d e posits of the  R io Pue blo d e  T aos (mid d le
Ple istoce ne )— Poorly sorte d  silt, sand , pe bble s, and  bould e rs; clasts primarily of
quartzite , slate , and  schist; granitic clasts also e xist e ast of Arroyo d e l Alamo; fine r
graine d  to the  north, away from the  Picuris Mountains range front; stage  III to IV
calcium carbonate  d e ve lopm e nt; a te phra within Q f1 d e posits in the  T aos S W
quad rangle  was d ate d  at 1.27 ± 0.02 Ma (40Ar-39Ar m e thod , W . McIntosh, pe rsonal
commun., 1996); pre s e nt along the  we st rim of the  R io Grand e  d e l R ancho valle y.
02-23-00-00-00— he ad ing02— T e rrace  De posits of the  R io H ond o— T e rrace  De posits of
the  R io H ond o (Ce nozoic)— T e rrace  De posits of the  R io H ond o
02-23-01-00-00— map unit— Q t8rh— S tre am te rrace  d e posits of the  R io H ond o (mid d le
to late  H oloce ne )— S tre am te rrace  d e posits of the  R io H ond o (mid d le  to late
H oloce ne )— Poorly sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts prim arily of
quartzite , schist, granite , and  volcanic rock type s; d e posits have  ne gligible  soil
d e ve lopm e nt; typically pre se nt as thin (< 5 m) alluvial d e posit be ne ath high-stage
flood plain or ad jace nt to active  alluvial channe ls.
02-23-02-00-00— map unit— Q t7rh— S tre am te rrace  d e posits of the  R io H ond o (e arly to
m id d le  H oloce ne )— S tre am te rrace  d e posits of the  R io H ond o (e arly to mid d le
H oloce ne )— Poorly sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts prim arily of
quartzite , schist, granite , and  volcanic rock type s; associate d  soils have  stage  I calcium
carbonate  d e ve lopm e nt; typically pre se nt as thin (< 5 m) alluvial d e posit on strath
surface s cut on volcanic be d rock or unit Q T l.

02-23-03-00-00— map unit— Q t6rh— S tre am te rrace  d e posits of the  R io H ond o (late st
Ple istoce ne )— S tre am te rrace  d e posits of the  R io H ond o (late st Ple istoce ne )— Poorly
sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts primarily of quartzite , schist,
granite , and  volcanic rock type s; associate d  soils have  stage  I to II calcium carbonate
d e ve lopm e nt; typically pre se nt as thin (< 5 m) alluvial d e posit on strath surface s cut on
volcanic be d rock or unit Q T l; associate d  with the  Q 6 surface  of Ke lson (1986).
02-23-04-00-00— map unit— Q t5rh— S tre am te rrace  d e posits of the  R io H ond o (late
Ple istoce ne )— S tre am te rrace  d e posits of the  R io H ond o (late  Ple istoce ne )— Poorly
sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts primarily of quartzite , schist,
granite , and  volcanic rock type s; associate d  soils have  stage  II to III calcium carbonate
d e ve lopm e nt; typically pre se nt as thin (< 5 m) alluvial d e posit on strath surface s cut on
volcanic be d rock or unit Q T l; associate d  with the  Q 5 surface  of Ke lson (1986).
02-23-05-00-00— map unit— Q t4rh— S tre am te rrace  d e posits of the  R io H ond o (mid d le ?
to late  Ple istoce ne )— S tre am te rrace  d e posits of the  R io H ond o (mid d le ? to late
Ple istoce ne )— Poorly sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts primarily
of quartzite , schist, granite , and  volcanic rock type s; associate d  soils have  stage  III
calcium carbonate  d e ve lopm e nt, argillic Bt soil horizons and  10Y R  to 7.5Y R  hue s in Bt
horizons; typically pre se nt as thin (< 5 m) alluvial d e posit on strath surface s cut on
volcanic be d rock or unit Q T l; associate d  with the  Q 4 surface  of Ke lson (1986).
02-23-06-00-00— map unit— Q t3rh— S tre am te rrace  d e posits of the  R io H ond o (mid d le ?
to late  Ple istoce ne )— S tre am te rrace  d e posits of the  R io H ond o (mid d le ? to late
Ple istoce ne )— Poorly sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts primarily
of quartzite , schist, granite , and  volcanic rock type s; associate d  soils have  stage  III
calcium carbonate  d e ve lopm e nt, argillic Bt soil horizons and  10Y R  to 7.5Y R  hue s in Bt
horizons.
02-23-07-00-00— map unit— Q t2rh— S tre am te rrace  d e posits of the  R io H ond o (mid d le ?
Ple istoce ne )— S tre am te rrace  d e posits of the  R io H ond o (mid d le ? Ple istoce ne )— Poorly
sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts primarily of quartzite , schist,
granite , and  volcanic rock type s; associate d  soils have  stage  III to IV calcium carbonate
d e ve lopm e nt, thick argillic Bt soil horizons, and  7.5Y R  to 10Y R  hue s in soil Bt horizons;
uppe r soil horizons are  locally affe cte d  by surface  e rosion.
02-24-00-00-00— he ad ing02— T e rrace  De postis of the  R e d  R ive r— T e rrace  De postis of the
R e d  R ive r (Ce nozoic)— T e rrace  De postis of the  R e d  R ive r
02-24-01-00-00— map unit— Q t8rr— S tre am te rrace  d e posits of the  R e d  R ive r (mid d le  to
late  H oloce ne )— S tre am te rrace  d e posits of the  R e d  R ive r (mid d le  to late
H oloce ne )— Poorly sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts prim arily of
quartzite , schist, granite , and  volcanic rock type s; d e posits have  ne gligible  soil
d e ve lopm e nt; typically pre se nt as thin (< 5 m) alluvial d e posit be ne ath high-stage
flood plain or ad jace nt to active  alluvial channe ls; e quivale nt to Q t8 of Ke lson (1986) and
Pazzaglia (1989).
02-24-02-00-00— map unit— Q t7rr— S tre am te rrace  d e posits of the  R e d  R ive r (e arly to
m id d le  H oloce ne )— S tre am te rrace  d e posits of the  R e d  R ive r (e arly to m id d le
H oloce ne )— Poorly sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts prim arily of
quartzite , schist, granite , and  volcanic rock type s; associate d  soils have  stage  I calcium
carbonate  d e ve lopm e nt; typically pre se nt as thin (< 5 m) alluvial d e posit on strath
surface s cut on volcanic be d rock; e quivale nt to Q t7 of Ke lson (1986) and  Pazzaglia
(1989).
02-24-03-00-00— map unit— Q t6rr— S tre am te rrace  d e posits of the  R e d  R ive r (late st
Ple istoce ne )— S tre am te rrace  d e posits of the  R e d  R ive r (late st Ple istoce ne )— Poorly
sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts primarily of quartzite , schist,
granite , and  volcanic rock type s; associate d  soils have  stage  I to II calcium carbonate
d e ve lopm e nt; typically pre se nt as thin (< 5 m) alluvial d e posit on strath surface s cut on
volcanic be d rock or unit Q T l; associate d  with the  Q 6 surface  of Ke lson (1986).
02-24-04-00-00— map unit— Q t5rr— S tre am te rrace  d e posits of the  R e d  R ive r (late
Ple istoce ne )— S tre am te rrace  d e posits of the  R e d  R ive r (late  Ple istoce ne )— Poorly sorte d
silt, sand , pe bble s, cobble s, and  bould e rs; clasts primarily of quartzite , schist, granite ,
and  volcanic rock type s; associate d  soils have  stage  II to III calcium carbonate
d e ve lopm e nt; typically pre se nt as thin (< 5 m) alluvial d e posit on strath surface s cut on
volcanic be d rock or unit Q T l; associate d  with the  Q 5 surface  of Ke lson (1986).
02-24-05-00-00— map unit— Q t4rr— S tre am te rrace  d e posits of the  R e d  R ive r (mid d le ?
to late  Ple istoce ne )— S tre am te rrace  d e posits of the  R e d  R ive r (m id d le ? to late
Ple istoce ne )— Poorly sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts primarily
of quartzite , schist, granite , and  volcanic rock type s; associate d  soils have  stage  III
calcium carbonate  d e ve lopm e nt, argillic Bt soil horizons and  10Y R  to 7.5Y R  hue s in Bt
horizons; typically pre se nt as thin (< 5 m) alluvial d e posit on strath surface s cut on
volcanic be d rock or unit Q T l; associate d  with the  Q 4 surface  of Ke lson (1986).
02-24-06-00-00— map unit— Q t3rr— S tre am te rrace  d e posits of the  R e d  R ive r (mid d le ?
to late  Ple istoce ne )— S tre am te rrace  d e posits of the  R e d  R ive r (m id d le ? to late
Ple istoce ne )— Poorly sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts primarily
of quartzite , schist, granite , and  volcanic rock type s; associate d  soils have  stage  III
calcium carbonate  d e ve lopm e nt; typically pre se nt as thin (< 5 m) alluvial d e posit on
strath surface s cut on volcanic be d rock or unit Q T l; e quivale nt to Q t3 of Ke lson (1986)
and  Pazzaglia (1989).
02-24-07-00-00— map unit— Q t2rr— S tre am te rrace  d e posits of the  R e d  R ive r (mid d le ?
Ple istoce ne )— S tre am te rrace  d e posits of the  R e d  R ive r (mid d le ? Ple istoce ne )— Poorly
sorte d  silt, sand , pe bble s, cobble s, and  bould e rs; clasts primarily of quartzite , schist,
granite , and  volcanic rock type s; associate d  soils have  stage  III to IV calcium carbonate
d e ve lopm e nt; typically pre se nt as thin (< 5 m) alluvial d e posit on strath surface s cut on
volcanic be d rock or unit Q T l; includ e s corre lative  te rrace  d e posit flanking the
southwe ste rn sid e  of Lama Canyon on the  Q ue sta and  Guad alupe  Mountain
quad rangle s; e quivale nt to Q t2 of Ke lson (1986) and  Pazzaglia (1989).
02-24-08-00-00— map unit— Q t1rr— S tre am te rrace  d e posits of the  R e d  R ive r (mid d le
Ple istoce ne )— S tre am te rrace  d e posits of the  R e d  R ive r (mid d le  Ple istoce ne )— Poorly
sorte d  silt, sand , pe bble s, and  bould e rs; clasts of basalt, quartzite , m e tam orphic rock
type s, and  volcanic rock type s; soil d e ve lopm e nt not d ocum e nte d  but uppe r soil
horizons are  probably affe cte d  by surface  e rosion; pre se nt only locally along the  rim of
the  R e d  R ive r gorge, whe re  Q t1rr is inse t into Q t0rr grave l d e posits and  T e rtiary
volcanic rocks.
02-24-09-00-00— map unit— Q t0rr— O ld  stre am te rrace  d e posits flanking the  R e d  R ive r
and  tributarie s (e arly? to mid d le ? Ple istoce ne )— O ld  stre am te rrace  d e posits flanking
the  R e d  R ive r and  tributarie s (e arly? to m id d le ? Ple istoce ne )— Poorly sorte d  sand ,
pe bble s, and  cobble s; clasts of basalt, quartzite , and  many volcanic and  m e tamorphic
rock type s; the  uppe r part is commonly affe cte d  by surface  e rosion; the  unit is pre se nt
upstre am and  d ownstre am of the  R e d  R ive r F ish H atche ry and  in the  conflue nce  are a
be twe e n the  R io Grand e  and  the  R e d  R ive r; Q t0rr m e rge s with unit Q t0rg in the
southe rnmost part of the  Guad alupe  Mountain and  Arroyo H ond o quad rangle s.
02-25-00-00-00— he ad ing02— S anta F e  Group— S anta F e  Group (Ce nozoic)— S anta F e
Group
02-25-01-00-00— map unit— Q T l— Lam a formation (Plioce ne  to e arly?
Ple istoce ne )— Lama form ation (Plioce ne  to e arly? Ple istoce ne )— Poorly sorte d  sand ,
pe bble s, and  cobble s; clasts of basalt, quartzite , othe r m e tamorphic rock type s, and
othe r volcanic rock type s; locally high pe rce ntage  of angular to subangular quartzite
pe bble s and  cobble s; commonly cross-be d d e d , and  staine d  with black m angane se  oxid e
and  ye llowish-orange iron oxid e  coatings; oxid ize d ; clasts are  typically we athe re d  or
grussifie d ; contains d istinct d iscontinuous sand y inte rbe d s; commonly crud e ly
im bricate d ; imbrication sugge sts we ste rly flow d ire ction in are a north of T aos
Municipal Airport, and  southe rly flow d ire ction in are as north and  we st of R io Pue blo
d e  T aos, with northwe ste rly flow d ire ction in are a southe ast of R io Pue blo d e  T aos; we ll
d rille rs re cord s in the  Q ue sta are a show clay laye rs in the  shallow subsurface  that are
inte rpre te d  as lacustrine  d e posits (Baue r e t al., 2015); the  unit is pre se nt be twe e n the
S angre  d e  Cristo Mountains range front and  the  R io Grand e  gorge ove r most of the
m ap are a; corre lative  with Lambe rt’s (1966) two inform al facie s of the  "S e rville ta
F ormation” (the  “sand y grave l facie s” found  south of the  R io H ond o, and  the  “grave lly
silt facie s” found  be twe e n the  R io H ond o and  the  R e d  R ive r); corre lative  with Ke lson’s
(1986) informal “Basin F ill d e posit;” corre lative  with the  unit pre viously informally
calle d  “Blue be rry H ill formation” in the  T aos are a; also corre lative  with Pazzaglia’s
(1989) late  N e oge ne -Q uate rnary rift fill se que nce  (unit Q 1) which he  informally nam e d
the  Lama formation; he re in, for this stud y are a, the  Lama formation is d e fine d  as the
uppe rmost, pre -incision, se d im e ntary rift fill, and  whe re  e xtant re pre se nts the
uppe rmost m e m be r of the  S anta F e  Group; the  unit the re fore  includ e s all of the  basin
fill be twe e n the  old e st S e rville ta Basalt (40Ar/39Ar age of 5.55 ± 0.37 Ma ne ar Ce rro
Azul, D. Koning, pe rsonal commun., 2015) and  the  old e st R io Grand e  (and  tributary)
te rrace  grave ls (e.g., Q t0rg, Q t0rr); the  Lama formation and  the  und e rlying Cham ita
F ormation are  te xturally and  compositionally sim ilar and  may be  ind istinguishable  in
bore hole s, although Koning e t al. (2015) note d  a coarse ning of se d im e nt (south of this
m ap are a) that roughly coincid e s with the  Cham ita/Lama contact in this map are a; the
top of the  Lama formation is typically marke d  by a sharp unconformity and
color/te xtural contrasts with ove rlying grave ls; the  unit contains se ve ral late rally
variable  com pone nts of se d im e ntary fill that are  associate d  with various prove nance
are as re late d  to e ast- or we st-flowing tributary wate rshe d s that have  be e n fairly
pe rsiste nt in the  late  Ce nozoic; locally contains te phra laye rs; re worke d  te phra in a road
cut ne ar the  R e d  R ive r F ish H atche ry (e le vation ca. 7160 ft) was probably d e rive d  from
ne arby ca. 5 Ma volcanic units (R . T hompson, pe rsonal comm., 2015); a te phra in the
uppe rmost Lama formation yie ld e d  a d ate  of ~1.6 Ma base d  on a che m ical corre lation
with the  1.61 Ma Guaje Pum ice  e ruption in the  Je m e z Mountains (e le vation ca. 7660 ft,
M. Mache tte , pe rsonal comm., 2008); thickne ss range s from ze ro to an e xpose d
thickne ss of about 25 m at the  southwe ste rn e nd  of Blue be rry H ill, but m ay be
consid e rably thicke r in othe r parts of the  map are a.
02-25-01-01-00— subunit— T cc— Clay laye rs in the  Lama form ation of the  S anta F e
Group (Plioce ne )— Clay laye rs in the  Lama formation of the  S anta F e  Group
(Plioce ne )— In cross se ction only; bore hole s e ast of Guad alupe  Mountain have
pe ne trate d  clay laye rs within the  clastic be d s of the  Lama formation (Q T l); composition
and  te xture s of clays are  unknown, but the y we re  like ly d e posite d  in short-live d  lake s
that d e ve lope d  be hind  lava d am s along the  ance stral R e d  R ive r d rainage ; late ral
continuity and  e xte nt are  unknown; clays appe ar to influe nce  the  characte ristics of
ground wate r flow syste m s by pe rching or mound ing wate r above  the  re gional aquife r,
re sulting in a locally e le vate d  wate r table ; laye rs are  locally up to at le ast 100 fe e t thick.

02-25-02-00-00— map unit— Q T sf— S anta F e  Group, und ivid e d  (Mioce ne  to e arly
Ple istoce ne )— S anta F e  Group, und ivid e d  (Mioce ne  to e arly Ple istoce ne )— In cross
se ction only. Basin-fill clay, silt, sand , pe bble s, cobble s, and  bould e rs of the  R io Grand e
rift.
02-25-03-00-00— map unit— T c— Cham ita F ormation, und ivid e d , S anta F e  Group
(Mioce ne ? and  Plioce ne )— Cham ita F orm ation, und ivid e d , S anta F e  Group (Mioce ne ?
and  Plioce ne )— In cross se ctions only. S e d im e ntary d e posits be twe e n the  lowe st
S e rville ta Basalt and  the  T e suque  F ormation; typically round e d  to subround e d  pe bble -
to cobble -size  clasts in a sand  to silt m atrix; thick se ctions to the  south re fle ct
Prote rozoic clast prove nance  and  are  d om inate d  by schist, quartzite , and  amphibolite
with le sse r volcanic clasts d e rive d  from the  Latir volcanic fie ld ; locally, thin inte rbe d s
are  typically d om inate d  by pe bble -size  clasts in a fine  sand  to silt m atrix and  commonly
includ e s the  rock type s above  in ad d ition to subangular and  subround e d  volcanic clasts
d e rive d  locally from ad jace nt volcanic highland s of the  T aos Plate au volcanic fie ld ; the
top of T c is he re in d e fine d  as the  se d im e nts be low the  old e s t S e rville ta Basalt flows.
02-25-04-00-00— map unit— T t— T e suque  F ormation, S anta F e  Group
(Mioce ne )— T e suque  F ormation, S anta F e  Group (Mioce ne )— In cross se ction only.
Basin-fill d e posits of clay, silt, sand , pe bble s, cobble s, and  bould e rs of the  R io Grand e
rift.
02-26-01-00-00— map unit— T p— Picuris formation, und ivid e d  (O ligoce ne  to
Mioce ne )— Picuris form ation, und ivid e d  (O ligoce ne  to Mioce ne )— In cross se ction only.
In the  Picuris Mountains are a (Baue r, e t al., 2017) this unit consists of an uppe r m e m be r
of tufface ous and  pumice ous silty sand stone s and  volcaniclastic sand stone  and
conglom e rate ; a m e m be r of buff to white  and /or pinkish, silty sand stone  to fine  cobble
conglom e rate  and  nonfriable  to strong, ve ry fine  lowe r to ve ry coarse  uppe r, ve ry
poorly to mod e rate ly sorte d , round e d  to subangular, thinly to thickly be d d e d , silica-
ce m e nte d  silty to pe bbly sand stone  which locally contains a basal portion of poorly
sorte d  pe bbly/grave lly sand stone  and /or cobble /bould e r conglom e rate  compose d
e xclusive ly of Prote rozoic clasts; a m e m be r of light buff, ye llowish, and  locally white ,
ash-rich, quartzose , silty, fine  sand  to pe bbly, pum ice ous sand stone ; a lowe r m e m be r of
re d , gre e nish, and  ye llowish, mod e rate ly to ve ry poorly sorte d , subangular to
subround e d , pe bbly/silty sand stone  and  mud stone  containing ve ry thick(?) to thin be d s
and /or le nse s and /or isolate d  clasts of subangular to round e d  Prote rozoic quartzite  (up
to 3 m across) and  massive  quartzite  conglom e rate ; pale oflow m e asure m e nts ne ar the
Picuris Mountains ind icate  source  to the  north (R e hd e r, 1986; Aby e t al., 2004); age
range is from at le ast 35.6 Ma to le ss than 25 Ma; thickne ss unknown, but at le ast 450 m
in the  Picuris Mountains are a.
03-00-00-00-00— he ad ing01— R ocks of the  T aos Plate au Volcanic F ie ld — R ocks of the
T aos Plate au Volcanic F ie ld  (Ce nozoic)— R ocks of the  T aos Plate au Volcanic F ie ld
03-01-00-00-00— map unit— T sb— S e rville ta Basalt (Plioce ne )— S e rville ta Basalt
(Plioce ne )— F lows of d ark-gray thole iitic basalt characte rize d  by small olivine  and
tabular plagioclase  phe nocrysts, d iktytaxitic te xture , and  local ve sicle  pipe s and
se gre gation ve ins; form s thin, fluid , wid e spre ad  pahoe hoe  basalt flows of the  T aos
Plate au volcanic fie ld  e rupte d  principally from large shie ld  volcanoe s in the  ce ntral part
of the  T aos Plate au (Lipman and  Me hne rt, 1979) but also from se ve ral sm all shie ld s and
ve nts to the  northwe st of the  map are a ne ar the  Colorad o bord e r (T hompson and
Mache tte , 1989; K. T urne r, pe rsonal comm., 2014); ad d itional burie d  ve nts we st of the
R io Grand e  like ly e xist; flows typically form columnar-jointe d  cliffs whe re  e xpose d ,
with a m aximum thickne ss of approximate ly 50 m in the  R io Grand e  gorge 16 km
northwe st of T aos; T sb can locally be  subd ivid e d  into the  lowe r S e rville ta Basalt (T sbl),
the  mid d le  S e rville ta Basalt (T sbm), and  the  uppe r S e rville ta Basalt (T sbu) that are
se parate d  by se d im e ntary inte rvals as much as 70 m thick in the  southe rn part of the
m ap are a (Le ininge r, 1982); 40Ar/39Ar age s from basalts e xpose d  in the  R io Grand e
gorge (Cosca e t al., 2014) range in age from 4.78 ± 0.03 Ma for the  lowe st basalt ne ar the
Gorge Brid ge , to 3.59 ± 0.08 Ma for the  highe st basalt flow at the  Gorge Brid ge , broad ly
consiste nt with pre vious re sults by Appe lt (1998); the  base  of the  uppe r S e rville ta Basalt
lava flow se ction at La Junta Point yie ld e d  an 40Ar/39Ar age of 3.78 ± 0.08 Ma (sam ple
10R G05 - M. Cosca, pe rsonal comm., 2014), whe re as a lava flow at the  base  of the
se ction south of Ce rro Chiflo yie ld e d  an 40Ar/39Ar age of 3.78 ± 0.08 Ma (sam ple
R T 08GM02 - M. Cosca, pe rsonal comm., 2014).
03-01-01-00-00— subunit— T sbu— S e rville ta Basalt, uppe r (Plioce ne )— S e rville ta Basalt,
uppe r (Plioce ne )— T sb can locally be  subd ivid e d  into the  lowe r S e rville ta Basalt (T sbl),
the  mid d le  S e rville ta Basalt (T sbm), and  the  uppe r S e rville ta Basalt (T sbu) that are
se parate d  by se d im e ntary inte rvals as much as 70 m thick in the  southe rn part of the
m ap are a (Le ininge r, 1982); 40Ar/39Ar age s from basalts e xpose d  in the  R io Grand e
gorge (Cosca e t al., 2014) range in age from 4.78 ± 0.03 Ma for the  lowe st basalt ne ar the
Gorge Brid ge , to 3.59 ± 0.08 Ma for the  highe st basalt flow at the  Gorge Brid ge , broad ly
consiste nt with pre vious re sults by Appe lt (1998); the  base  of the  uppe r S e rville ta Basalt
lava flow se ction at La Junta Point yie ld e d  an 40Ar/39Ar age of 3.78 ± 0.08 Ma (sam ple
10R G05 - M. Cosca, pe rsonal comm., 2014), whe re as a lava flow at the  base  of the
se ction south of Ce rro Chiflo yie ld e d  an 40Ar/39Ar age of 3.78 ± 0.08 Ma (sam ple
R T 08GM02 - M. Cosca, pe rsonal comm., 2014).
03-01-02-00-00— subunit— T sbl— S e rville ta Basalt, lowe r (Plioce ne )— S e rville ta Basalt,
lowe r (Plioce ne )— T sb can locally be  subd ivid e d  into the  lowe r S e rville ta Basalt (T sbl),
the  mid d le  S e rville ta Basalt (T sbm), and  the  uppe r S e rville ta Basalt (T sbu) that are
se parate d  by se d im e ntary inte rvals as much as 70 m thick in the  southe rn part of the
m ap are a (Le ininge r, 1982); 40Ar/39Ar age s from basalts e xpose d  in the  R io Grand e
gorge (Cosca e t al., 2014) range in age from 4.78 ± 0.03 Ma for the  lowe st basalt ne ar the
Gorge Brid ge , to 3.59 ± 0.08 Ma for the  highe st basalt flow at the  Gorge Brid ge , broad ly
consiste nt with pre vious re sults by Appe lt (1998); the  base  of the  uppe r S e rville ta Basalt
lava flow se ction at La Junta Point yie ld e d  an 40Ar/39Ar age of 3.78 ± 0.08 Ma (sam ple
10R G05 - M. Cosca, pe rsonal comm., 2014), whe re as a lava flow at the  base  of the
se ction south of Ce rro Chiflo yie ld e d  an 40Ar/39Ar age of 3.78 ± 0.08 Ma (sam ple
R T 08GM02 - M. Cosca, pe rsonal comm., 2014).
03-02-00-00-00— map unit— T sbo— O ld e r S e rville ta Basalt (Plioce ne )— O ld e r S e rville ta
Basalt (Plioce ne )— In cross se ction only. Id e ntifie d  in bore hole  BO R -6 and  ae rom agne tic
d ata.
03-03-00-00-00— map unit— T bo— O ld e r Basalt (Mioce ne )— O ld e r Basalt (Mioce ne )— In
cross se ction only. Id e ntifie d  in bore hole  BO R -5 and  ae romagne tic d ata.
03-04-00-00-00— map unit— T d m c— Dacite  of unnam e d  ce rrito e ast of Montoso (U CEM)
ne ar-ve nt d e posits (Plioce ne )— Dacite  of unnam e d  ce rrito e ast of Montoso (U CEM)
ne ar-ve nt d e posits (Plioce ne )— N e ar-ve nt d e posits associate d  with lava flows of m ap
unit T d m; pre d om inantly cind e r, spatte r agglutinate  and  local volcanic bombs.
03-05-00-00-00— map unit— T d m — Dacite  of unnam e d  ce rrito e ast of Montoso (U CEM)
(Plioce ne )— Dacite  of unnam e d  ce rrito e ast of Montoso (U CEM) (Plioce ne )— Dark gray,
sparse ly phyric, low-silica, calc-alkaline  d acite  (64 wt% S i02, 6 wt% N a20+K20) lava
flows e rupte d  from two ve nt are as e ast of Ce rro Montoso; contains rare  ske le tal
pyroxe ne  phe nocrysts and  re sorbe d , subhe d ral olivine  and  quartz xe nocrysts in a
m icrocrystalline  to glassy ground m ass; locally includ e s sm all volum e , ae rially
re stricte d  and e site  flows (McMillan and  Dungan, 1986);  40Ar/39Ar age d e te rm inations
of 4.08 ± 0.04 Ma (sample  11R G42) and  4.6 ± 0.02 Ma (sample  11R G27) from north and
south U CEM are as re spe ctive ly (M. Cosca, pe rsonal comm., 2014);  Appe lt (1998)
re porte d  a sim ilar 40Ar/39Ar age d e te rm ination of 4.11 ± 0.13 Ma from a northe rn
U CEM e xposure ; U CEM locally caps the  we st rim of the  R io Grand e  gorge, forming a
thin ve ne e r that is typically a single  flow thickne ss ove r the  S e rville ta Basalt (unit T sbu)
and  local inte rbe d d e d  se d im e ntary d e posits (Le ininge r, 1982; Pe te rson, 1981); the se
re lations are  not shown at the  scale  of this map d ue  to the  e xte nsive  land slid e  d e posits
(unit Q ls); scoria and  spatte r agglutinate  are  common ne ar the  poorly d e fine d  ve nt
are as.
03-06-00-00-00— map unit— T vr— Volcanic d e posits of the  R e d  R ive r volcano
(Plioce ne )— Volcanic d e posits of the  R e d  R ive r volcano (Plioce ne )— Dacite  lava flows
and  ne ar-ve nt pyroclastic d e posits of mod e rate  re lie f on the  south sid e  of Guad alupe
Mountain and  in canyon e xposure s in the  mid d le  and  uppe r re ache s of the  R e d  R ive r
whe re  d acite  lava flows cap the  gorge se que nce  on both sid e s of the  d rainage ; the  lava
flows e xpose d  on both sid e s of the  R e d  R ive r we re  fe d  locally by d ike s e xpose d  on both
sid e s of the  canyon; McMillan and  Dungan (1986) re porte d  che m ical compositions for
the  und e rlying basaltic and e site  (unit T vhc) to d acite  suite  ranging from 52 to 61 wt%
S iO 2 and  from 4.2 to 7.4 wt% N a2O +K2O ; m e d ium-gre y d acite  lavas are  porphyritic,
containing 5-15% phe nocrysts of augite  and  bronzite  with common olivine  xe nocrysts
in a fine -graine d  to glassy ground m ass of plagioclase , glass, pyroxe ne s, and
tantanomagne tite  (McMillan and  Dungan, 1986); d acite  lavas are  typically thick, up to
te ns of m e te rs locally, and  are  characte ristically d iscontinuous and  ae rially re stricte d ;
d e posits of the  R e d  R ive r volcano ove rlie  and e sitic lava flows of the  H atche ry volcano
(unit T vh) and  locally d e posits of south Guad alupe  Mountain (unit T d gs); 40Ar/39Ar
age d e te rm ination of 4.67 ± 0.06 Ma (sample  R T 08GM12 - M. Cosca, pe rsonal comm.,
2014) was obtaine d  from a sample  colle cte d  ne ar the  northe aste rn lim it of e xpose d
d e posits.

03-07-00-00-00— map unit— T v— Basalt (Plioce ne ?)— Basalt (Plioce ne ?)— Basalt.

03-08-00-00-00— map unit— T vh— Volcanic d e posits of H atche ry volcano
(Plioce ne )— Volcanic d e posits of H atche ry volcano (Plioce ne )— Includ e s a se que nce  of
lava flow, inte rcalate d  volcanic bre ccia, and  ne ar ve nt pyroclastic d e posits in canyon
e xposure s in the  mid d le  and  uppe r re ache s of the  R e d  R ive r d rainage  and  as low re lie f
hills ad jace nt to the  R e d  R ive r; lava flows includ e  a se rie s of pre d om inantly basaltic
and e site  and  and e site  lava flows; McMillan and  Dungan (1986) re porte d  che m ical
compositions for the  basaltic and e site  to ove rlying d acite  (unit T vr) ranging from 52 to
61 wt% S iO 2 and  from 4.2 to 7.4 wt% N a2O +K2O ; d ark gray basaltic and e site  and
and e site  lava flows typically contain 5-10% phe nocrysts of olivine  and  plagioclase ;
olivine  phe nocrysts can be  large (up to 6mm) e xhibiting we ll-d e ve lope d  ske le tal
ove rgrowths (McMillan and  Dungan, 1986); and e site  lava flows with aa flow tops and
we ll e xpose d  basal flow bre ccias te nd  to be  thin, a fe w m e te rs to 10 m thick, and  are
late rally continuous base d  on e xposure s in the  R e d  R ive r canyon; d e posits of the
H atche ry volcano ove rlie  d acite  lava flows of Guad alupe  Mountain, and  locally ove rly
two lava flows of S e rville ta Basalt at the  base  of the  R e d  R ive r gorge ne ar the  N e w
Me xico S tate  F ish H atche ry (not d iffe re ntiate d  at the  map scale ); 40Ar/39Ar age
d e te rm ination of 4.82 ± 0.07 Ma (sample  11R G42 - M. Cosca, pe rsonal comm., 2014) was
obtaine d  from a sam ple  at the  base  of the  se ction approximate ly 0.6 km southwe st of
the  N e w Me xico S tate  F ish H atche ry.

03-09-00-00-00— map unit— T vhc— Volcanic d e posits of the  H atche ry volcano, ne ar ve nt
(Plioce ne )— Volcanic d e posits of the  H atche ry volcano, ne ar ve nt (Plioce ne )— N e ar-ve nt
d e posits associate d  with lava flows of map unit T vh; pre d om inantly cind e r, spatte r, and
agglutinate  e xpose d  in the  R e d  R ive r d rainage  approximate ly 1.25 km northwe st of the
N e w Me xico S tate  F ish H atche ry; ne ar-ve nt spatte r, agglutinate , and  volcanic bombs
are  common ne ar hill 7590’ on the  south sid e  of the  R e d  R ive r.

03-10-00-00-00— map unit— T ao— And e site  of Ce rro d e  la O lla (Plioce ne )— And e site  of
Ce rro d e  la O lla (Plioce ne )— Dark gray to black, porphyritic, olivine  and e site  (58.5 wt%
S iO 2, 6.9 wt% N a20+K20) lava flows that e rupte d  from ve nts ne ar the  summ it of Ce rro
d e  la O lla, one  of the  large st, pe trologically uniform, shie ld  volcanoe s of the  T aos
Plate au volcanic fie ld  (Lipman and  Me hne rt, 1979); contains 2-3% phe nocrysts of
olivine  in a m icrocrystalline  ground m ass of plagioclase , olivine , augite , F e -T i oxid e s;
the  lowe r slope s of Ce rro d e  la O lla in the  northwe ste rn part of the  m ap are a are
commonly mantle d  in colluvium and  rare ly pre s e rve  we ll-d e ve lope d  flow morphology;
inste ad  outcrops typically e xhibit blocky flow tops and  re mnants of num e rous
d iscontinuous and  ae rially re stricte d  flow lobe s; Appe lt (1998) re porte d  an 40Ar/39Ar
age of 4.97 ± 0.06 Ma for a ground m ass se parate  from the  we st sid e  of Ce rro d e  la O lla.

03-11-00-00-00— map unit— T d gn— Dacite  of Guad alupe  Mountain, north
(Plioce ne )— Dacite  of Guad alupe  Mountain, north (Plioce ne )— Pre d om inantly
trachyd acite  lava flows (62 wt% S iO 2, 6.3 wt% N a20+K20) and  associate d  ne ar-ve nt
pyroclastic d e posits; contains sparse , sm all phe nocrysts of plagioclase , hype rsthe ne ,
and  augite  in a pilotaxitic glassy ground m ass; proximal lava flows, lava d om e
re mnants, and  ne ar-ve nt pyroclastic d e posits consisting mostly of spatte r and
agglutinate  of the  ge ographic north pe aks of Guad alupe  Mountain; spatte r and  cind e r
d e posits are  found  locally in association with flank lavas and  may re pre se nt
re m obilize d  ce ntral ve nt d e posits or mark the  location of sate llite  ve nts on the  flanks of
north Guad alupe  Mountain; d istinguishe d  from lava flows of south Guad alupe
Mountain on the  basis of re ve rse d  magne tic polarity base d  on pale om agne tic and
ae romagne tic d e te rm inations (M. H ud son and  V.J.S. Grauch re spe ctive ly, pe rsonal
comm., 2014; Grauch e t al., 2015; Baue r e t al., 2015); 40Ar/39Ar age d e te rm ination of
5.04 ± 0.04 Ma (sam ple  10R G06 - M. Cosca, pe rsonal comm., 2014).
03-12-00-00-00— map unit— T d gs— Dacite  of Guad alupe  Mountain, south
(Plioce ne )— Dacite  of Guad alupe  Mountain, south (Plioce ne )— Pre d om inantly
trachyd acite  lava flows (62 wt% S iO 2, 6.3 wt% N a20+K20) and  associate d  ne ar-ve nt
pyroclastic d e posits; contains sparse , sm all phe nocrysts of plagioclase , hype rsthe ne ,
and  augite  in a pilotaxitic glassy ground m ass; proximal lava flows, lava d om e
re mnants, and  ne ar-ve nt pyroclastic d e posits consisting mostly of spatte r and
agglutinate  of the  ge ographic south pe aks of Guad alupe  Mountain; d istinguishe d  from
lava flows of north Guad alupe  Mountain on the  basis of re ve rse d  m agne tic polarity
base d  on pale om agne tic and  ae rom agne tic d e te rm inations (M. H ud son and  V.J.S.
Grauch re spe ctive ly, pe rsonal comm., 2014; Grauch e t al., 2015; Baue r e t al., 2015);
40Ar/39Ar age d e te rm ination of 5.00 ± 0.04 Ma (sam ple  10R G07 - M. Cosca, pe rsonal
comm., 2014); stratigraphic position re lative  to unit T d gn is base d  on ge ophysical
mod e ling of ae romagne tic d ata (B. Dre nth, V.J.S. Grauch, pe rsonal comm., 2014) and
age  constraints re lative  to ge omagne tic tim e  scale ; Appe lt (1998) re porte d  40Ar/39Ar
age s of 5.11 ± 0.08 Ma and  5.34 ± 0.06 Ma for ground m ass se parate s from the  south sid e
of Guad alupe  Mountain.
03-13-00-00-00— map unit— T d g— Dacite  of Guad alupe  Mountain, und ivid e d
(Plioce ne )— Dacite  of Guad alupe  Mountain, und ivid e d  (Plioce ne )— Pre d om inantly
trachyd acite  lava flows (62 wt% S iO 2, 6.3 wt% N a20+K20); contains sparse , sm all
phe nocrysts of plagioclase , hype rsthe ne , and  augite  in a pilotaxitic glassy ground m ass;
d istal lava flows e xpose d  in the  R io Grand e  gorge and  the  R e d  R ive r gorge are  highly
e longate  and  ind ivid ual flows are  late rally re stricte d , typically forming ove rlapping
finge r-like  lobe s characte rize d  by rad ial cooling fracture s and  conce ntric bre cciate d
carapace s whe re  e xpose d  in cross se ction; flows e xpose d  in the  R io Grand e  gorge range
consid e rably in thickne ss from a fe w m e te rs to se ve ral te ns of m e te rs; lava flow
d ire ctions e xpose d  in the  R io Grand e  gorge appe ar to be  pre d om inantly from e ast to
we st, sugge sting a primary source  are a at Guad alupe  Mountain; d acite  lava flows
ove rlie  both Ce rro Chiflo d om e  d e posits and  lowe r S e rville ta Basalt lava flows in the
R io Grand e  gorge; 40Ar/39Ar age d e te rm ination of 5.27 ± 0.05 Ma (sample  11R G08 - M.
Cosca, pe rsonal comm., 2014).
03-14-00-00-00— map unit— T d cn— Dacite  of Ce rro N e gro (Mioce ne )— Dacite  of Ce rro
N e gro (Mioce ne )— Dark gray to black, e xte nsive ly fracture d , two-pyroxe ne  d acite ;
yie ld e d  an 40Ar/39Ar age of approximate ly 5.7 Ma (McIntosh e t al., 2004).
03-15-00-00-00— map unit— T am — And e site  of Ce rro Montoso (Mioce ne )— And e site  of
Ce rro Montoso (Mioce ne )— Dark gray to black, porphyritic, olivine  and e site  (57.6 wt%
S iO 2, 8 wt% N a20+K20) lava flows e rupte d  from ve nts on Ce rro Montoso, one  of the
large st, pe trologically uniform, shie ld  volcanoe s of the  T aos Plate au volcanic fie ld
(Lipm an and  Me hne rt, 1979); contains 2-3% phe nocrysts of olivine  in a microcrystalline
ground m ass of plagioclase , olivine , augite , and  F e -T i oxid e s; the  lowe r slope s of Ce rro
Montoso in the  we ste rn map are a are  commonly mantle d  in colluvium, and  rare ly
pre s e rve  we ll-d e ve lope d  flow morphology; inste ad  outcrops typically e xhibit blocky
flow tops and  re mnants of m any d iscontinuous and  ae rially re stricte d  flow lobe s;
Appe lt (1998) re porte d  an 40Ar/39Ar age of 5.88 ± 0.18 Ma for a ground m ass se parate
from the  we st sid e  of Ce rro Montoso.
03-16-00-00-00— map unit— T vc— T rachyand e site  of Ce rro Chiflo
(Mioce ne )— T rachyand e site  of Ce rro Chiflo (Mioce ne )— Erod e d  re mnants of large lava
d om e  of porphyritic trachyand e site  (63 wt% S iO 2, 7.7 wt% N a2O +K2O ; rock
d e signation base d  on IU GS classification (Le Bas e t al., 1986); form e rly d e scribe d  by
Lipman and  Me hne rt (1979) as quartz latite ; form s prom ine nt cliff outcrops along the
R io Grand e  gorge in the  northe rn part of the  m ap are a; light brown to gray, we akly to
strongly flow lam inate d , with phe nocrysts of plagioclase , hornble nd e , and  sparse
biotite  in a d e vitrifie d  ground m ass; xe noliths of Prote rozoic schist, gne iss, and  granite
are  common; flow bre ccias pre se rve d  around  the  margins of d om e  and  ramp structure s
are  common throughout the  e xpose d  inte rior; Appe lt (1998) re porte d  40Ar/39Ar age s of
5.31 ± 0.31 Ma and  5.32 ± 0.08 Ma for ground m ass se parate s from the  we st and  e ast
sid e s of the  d om e , re spe ctive ly; more  re ce ntly, pre lim inary 40Ar/39Ar total fusion age
d e te rm inations of 10.65 Ma and  9.86 Ma on biotite  and  hornble nd e  se parate s,
re spe ctive ly (sample  11R G43 - M. Cosca, pe rsonal comm., 2014), are  more  consiste nt
with pre viously d e te rm ine d  Mioce ne  potassium-argon age s re porte d  by Lipman and
Me hne rt (1979).
04-00-00-00-00— he ad ing01— Early-R ift Volcanic & Volcaniclastic R ocks— Early-R ift
Volcanic & Volcaniclastic R ocks (Ce nozoic)— Early-R ift Volcanic & Volcaniclastic R ocks
04-01-00-00-00— map unit— T vb— Volcanic d e posits of Brushy Mountain
(O ligoce ne )— Volcanic d e posits of Brushy Mountain (O ligoce ne )— Volcanic rocks and
d e posits consisting primarily of and e site  to d acite  lava flows and  flow bre ccias and
rhyolite  block-and -ash flows and  ash-flow tuff with volum e trically minor air-fall
d e posits (T hom pson e t al., 1986; T hompson and  S chilling, 1988). Light tan, poorly
we ld e d , lithic-rich, rhyolite  ash-flow tuff form s the  base  of the  se ction ne ar the  low
sad d le  of Brushy Mountain; the  lowe r rhyolite  contains phe nocrysts of plagioclase  and
alte re d  biotite , light brown alte re d  pum ice  and  angular to subangular vitrophyric
inclusions (<0.5 cm to se ve ral cm) containing plagioclase  phe nocrysts and  re d d ish-
brown d acite  inclusions (2 cm to se ve ral cm); locally ove rlain by thin outflow d e posits
of Amalia T uff (unit T at); post-Amalia T uff d e posits includ e  light-gre y to white  rhyolite
d om e  d e posits includ ing locally, block-and -ash flows, ash-flow tuffs, and  air-fall
d e posits; all d e posits are  mine ralogically sim ilar, containing sanid ine , quartz, and
m inor biotite  phe nocrysts in a d e vitrifie d  glass matrix; e xpose d  in the  quarry on the
south sid e  of Brushy Mountain and  the  north sid e  of Ce rro Montoso; thin (< 2-3 m)
and e site  lava flows locally ove rlie  rhyolite  d om e  d e posits and  consist of m e d ium- to
d ark-brown, porphyritic flows and  flow re mnants containing olivine , clinopyroxe ne ,
and  plagioclase  phe nocrysts, plagioclase  glom e rocrysts, and  minor orthopyroxe ne
m icrophe nocrysts in a fine - to m e d ium-graine d  trachytic ground m ass compose d
pre d om inantly of plagioclase , clinopyroxe ne , and  F e -T i oxid e s; the  uppe r part of the
se ction consists of light- to d ark-gray, aphyric to porphyritic, d acite  lava flows and  flow
bre ccias containing variable  amounts of hornble nd e , plagioclase , clinopyroxe ne , F e -T i
oxid e s, and  minor orthopyroxe ne , sanid ine , sphe ne , and  zircon in a fine -graine d  to
m icrocrystalline  ground m ass; lava flows are  locally variable  in thickne ss, d iscontinuous
and  commonly d e line ate d  on the  basis of blocky rubble  d e posits and  float; in the  R io
Grand e  gorge, d e posits are  d om inantly and e site  to d acite  bre ccias and  re worke d
pyroclastic d e posits ove rlying biotite - and  hornble nd e -be aring d acite  lava flows;
Zimm e re r and  McIntosh (2012) re porte d  40Ar/39Ar age d e te rm ination of 25.17 ± 0.04
Ma on sanid ine  from a basal rhyolite  of the  Brushy Mountain se ction, and  22.69 ± 0.08
Ma from ground m ass conce ntrate s from an and e site  lava flow in the  uppe r part of the
se ction.
04-02-00-00-00— map unit— T vt— Volcanic d e posits of T im be r Mountain
(O ligoce ne )— Volcanic d e posits of T im be r Mountain (O ligoce ne )— Volcanic rocks and
d e posits consisting primarily of and e site  to d acite  lava flows and  flow bre ccias and
le ss e r rhyolite  flows and  ash-flow tuff (T hompson e t al., 1986; T hom pson and  S chilling,
1988); light-brown, lithic-poor, d e nse ly we ld e d , rhyolite  ash-flow tuff form s the  base  of
the  se ction and  contains mod e rate ly to highly flatte ne d  pum ice s, phe nocrysts of
plagioclase , sanid ine , quartz, and  biotite  with subord inate  amounts of F e -T i oxid e s,
clinopyroxe ne , and  orthopyroxe ne  in a glassy to partially d e vitrifie d  matrix; rhyolite
ash-flow tuff is ove rlain by a lowe r se que nce  of mod e rate ly porphyritic lava flows and
pyroclastic d e posits containing variable  amounts of plagioclase , clinopyroxe ne , F e -T i
oxid e s, hornble nd e , plus or minus biotite , and  sanid ine  xe nocrysts; locally contains
abund ant m icropillows of basaltic lava and  d acite  xe noliths as much as 10 cm in
d iam e te r; lowe r d acite  se que nce  is se parate d  from an uppe r d acite  se que nce  locally by
m e d ium- to d ark-brown, porphyritic lava flow re mnants containing olivine ,
clinopyroxe ne , and  plagioclase  phe nocrysts, plagioclase  glom e rocryts, and  minor
orthopyroxe ne  microphe nocrysts in a fine - to m e d ium-graine d  trachytic ground m ass
compose d  of plagioclase , clinopyroxe ne , and  F e -T i oxid e s; uppe r d acite  se que nce
contains m e d ium- to light-gray porphyritic, glassy lava flows and  lava d om e  re mnants
containing phe nocrysts of hornble nd e , biotite , plagioclase , clinopyroxe ne , and  F e -T i
oxid e s in variable  proportion; a whole  rock 40Ar/39Ar age of 24.22 ± 0.12 Ma (M. Cosca,
pe rsonal comm., 2014) was obtaine d  from a basal d acite  vitrophyre  southwe st of the
m ap are a.
05-00-00-00-00— he ad ing01— R ocks of the  Q ue sta Magmatic Syste m — R ocks of the
Q ue sta Magmatic S yste m (Ce nozoic)— R ocks of the  Q ue sta Magmatic Syste m

05-01-00-00-00— he ad ing02— Volcanic— Volcanic (Ce nozoic)— Volcanic

05-01-01-00-00— map unit— T qi— Latite  and  quartz latite  (Mioce ne  and
O ligoce ne )— Latite  and  quartz latite  (Mioce ne  and  O ligoce ne )— Light tan to gray latite
and  quartz latite , ofte n staine d  rust brown, with 15-30% phe nocrysts of sanid ine ,
pyroxe ne  and /or hornble nd e , sparse  quartz, and  alte re d  cube s of pyrite ; plagioclase
phe nocrysts to se ve ral ce ntim e te rs in le ngth are  pre se nt; occurs as d ike s up to 20 m
wid e  and  e longate  intrusive  masse s north of the  D.H . Lawre nce  R anch (Lipm an and
R e ad , 1989).
05-01-02-00-00— map unit— T ri— Aphanitic rhyolite  (Mioce ne  and
O ligoce ne )— Aphanitic rhyolite  (Mioce ne  and  O ligoce ne )— Aphanitic to sparse ly
porphyritic rhyolite , othe rwise  sim ilar to T rp (Lipman and  R e ad , 1989).
05-01-03-00-00— map unit— T rpp— Pe ralkaline  rhyolite  (Mioce ne  and
O ligoce ne )— Pe ralkaline  rhyolite  (Mioce ne  and  O ligoce ne )— Dike s and  irre gular
intrusions of alkali rhyolite  and  granite  porphyry (76-77% S iO 2) che m ically sim ilar to
the  Amalia T uff (T at) and  associate d  cald e ra-re late d  rhyolitic lava flows; contains 1-25%
phe nocrysts of quartz and  sod ic alkali fe ld spar; locally contains sm all phe nocrysts of
arfve d sonite  and  acm ite , e spe cially in the  cald e ra-margin ring d ike  along Jaracito
Canyon and  in the  V irgin Canyon-V irsylvia Pe ak are a, whe re  the  pe ralkaline  rhyolite
form s m arginal facie s of m e talum inous biotite -be aring intrusions of granite  porphyry
within the  cald e ra; d ate d  by K-Ar and  F -T  m e thod s at about 26 Ma (Lipman and  R e ad ,
1989).
05-01-04-00-00— map unit— T rp— Porphyritic rhyolite  (Mioce ne  and
O ligoce ne )— Porphyritic rhyolite  (Mioce ne  and  O ligoce ne )— W hite  to light tan to light
gray porphyritic rhyolite  typically containing 5-20% phe nocrysts of quartz, sanid ine ,
and  sparse  plagioclase  and  biotite ; occurs as d ike s 1-10 m wid e  and  local irre gular and
shallow intrusions (Lipman and  R e ad , 1989); ge ne rally only obse rve d  as float.
05-01-05-00-00— map unit— T qk— Potassium fe ld spar quartz latite  (Mioce ne  and
O ligoce ne )— Potassium fe ld spar quartz latite  (Mioce ne  and  O ligoce ne )— Coarse ly
porphyritic, light-gray quartz latite  containing potassium fe ld spar phe nocrysts as long
as 5 cm (Lipman and  R e ad , 1989).
05-01-06-00-00— map unit— T api— Porphyritic and e site  and  d acite  (Mioce ne  and
O ligoce ne )— Porphyritic and e site  and  d acite  (Mioce ne  and  O ligoce ne )— F ine -graine d ,
d ark gray, aphanitic and  porphyritic and e site  and  minor basalt; whe re  pre se nt,
phe nocrysts includ e  hornble nd e , plagioclase , biotite , and  little  or no quartz or sanid ine
(Lipm an and  R e ad , 1989).
05-01-07-00-00— map unit— T u— T e rtiary rocks along the  S angre d e  Cristo fault,
und ivid e d  (Mioce ne  and  O ligoce ne )— T e rtiary rocks along the  S angre d e  Cristo fault,
und ivid e d  (Mioce ne  and  O ligoce ne )— R ocks re late d  to the  Q ue sta m agmatic syste m
that are  und ivid e d  along the  S angre d e  Cristo fault zone ; the se  units we re  mappe d  as
Q uate rnary d e posits by Lipman and  R e ad  (1989), but are  he re in mappe d  as unknown
be d rock that is ge ne rally cove re d  by surficial d e posits that are  too thin to d e line ate  as
m ap units.
05-01-08-00-00— map unit— T at— Amalia T uff (O ligoce ne )— Amalia T uff
(O ligoce ne )— Light gray to light brown mod e rate ly we ld e d  porphyritic, pe ralkaline ,
rhyolite  ash-flow tuff e rupte d  from the  Q ue sta cald e ra just e ast of the  V illage  of Q ue sta
(Lipm an and  R e e d , 1989); consists primarily of quartz and  sanid ine  phe nocrysts in a
d e vitrifie d  matrix; F e -T i oxid e s, titanite , and  alkali amphibole  phe nocrysts are  minor,
lithic fragm e nts are  common; form s low e rosional hills of outflow ne ar Brushy
Mountain in the  Guad alupe  Mountain quad rangle ; Z imm e re r and  McIntosh (2012)
re porte d  a m e an age of 25.39 ± 0.04 Ma base d  on 13 40Ar/39Ar lase r fusion analyse s of
Am alia T uff.
05-01-09-00-00— map unit— T atl— Lithic-rich lowe r facie s of Amalia T uff
(O ligoce ne )— Lithic-rich lowe r facie s of Amalia T uff (O ligoce ne )— N onwe ld e d  to partly
we ld e d  tuff up to 30 m thick, containing as much as 5% fragm e nts of and e sitic volcanic
rocks; sparse  fragm e nts of Prote rozoic rocks pre se nt locally; ge ne rally grad e s upward
into m ain unit; locally d ifficult to d istinguish from old e r tuff of T e tilla Pe ak (T tp)
(Lipm an and  R e e d , 1989).
05-01-10-00-00— map unit— T q— Lava flows and  d om e s (O ligoce ne )— Lava flows and
d om e s (O ligoce ne )— Massive  quartz latite , locally flow laye re d ; commonly gray to
gre e nish gray, e spe cially whe re  propylitically alte re d  in inte riors of thick flows; tops of
le ss alte re d  flows are  light re d -brown or light gray; intrusive  quartz latite  (T qi) locally
is d ifficult to d istinguish from flow rocks; maximum thickne ss is at Latir Me sa, whe re
se ctions through se e m ingly single  flows or d om e s e xce e d  500 m (Lipman and  R e ad ,
1989).
05-01-11-00-00— map unit— T a— And e sitic lava flows (O ligoce ne )— And e sitic lava flows
(O ligoce ne )— Purplish-gray to gray, aphanitic to porphyritic and e site  lava flows and
flow bre ccias, with minor inte rbe d d e d  volcaniclastic se d im e nts; phe nocrysts includ e
plagioclase  and  hornble nd e  (Lipman and  R e ad , 1989).
05-01-12-00-00— map unit— T rc— R hyolite  of Cord ova Cre e k (O ligoce ne )— R hyolite  of
Cord ova Cre e k (O ligoce ne )— Light-tan to light-gray rhyolitic lava flows and  d om e s (74-
77% S iO 2) containing about 5% phe nocrysts of quartz, alkali fe ld spar, plagioclase , and
biotite ; commonly massive  and  d e vitrifie d ; locally flow lam inate d ; large d om e s
ce nte re d  at Cord ova Cre e k, Van Die st Pe ak, and  Italian Cre e k also appe ar to be  source s
for main accumulations of tuff of T e tilla Pe ak; as thick as 250 m at he ad  of Cord ova
Cre e k (Lipman and  R e ad , 1989).
05-01-13-00-00— map unit— T tp— T uff of T e tilla Pe ak (O ligoce ne )— T uff of T e tilla Pe ak
(O ligoce ne )— Q uartz-rich, light-colore d , we akly we ld e d , rhyolitic ash-flow tuff
containing abund ant sm all volcanic fragm e nts; contains 10-30% phe nocrysts of quartz,
sanid ine , plagioclase  and  sparse  chloritize d  biotite ; lithic fragm e nts mostly and e site
and  quartz-be aring rhyolite  (Lipman and  R e ad , 1989).

05-02-00-00-00— he ad ing02— Plutonic— Plutonic (Ce nozoic)— Plutonic

05-02-01-00-00— map unit— T gy— Luce ro Pe ak pluton (Mioce ne )— Luce ro Pe ak pluton
(Mioce ne )— W hite  to pale  pink, m e d ium to coarse  graine d  e quigranular granite  to
quartz monzonite  (Lipman and  R e ad , 1989).
05-02-02-00-00— map unit— T gb— Biotite  granite  (O ligoce ne )— Biotite  granite
(O ligoce ne )— Granitic roof phase  of the  R io H ond o pluton e mplace d  in the  Q ue sta
cald e ra at about 26 Ma, d uring volcanism and  cald e ra formation; m e d ium-graine d  and
e quigranular, with sparse  aplite  and  no hornble nd e  (Lipman and  R e ad , 1989).
05-02-03-00-00— map unit— T gp— Granite  porphyry (O ligoce ne )— Granite  porphyry
(O ligoce ne )— F ine -graine d  porphyritic biotite  granite  and  aplite , te xturally transitional
be twe e n mappe d  bod ie s of granite  (T gb) and  intrusive  porphyritic rhyolite  (T rp) or
rhyolite  (T ri), e spe cially in the  R ito d e l Me d io and  Canad a Pinabe te  are as (Lipman and
R e ad , 1989).
05-02-04-00-00— map unit— T gd — R io H ond o pluton (O ligoce ne )— R io H ond o pluton
(O ligoce ne )— W hite  to pale , grayish-orange, m e d ium- to fine - graine d , massive  to
locally foliate d  granod iorite ; white  to pale  orange, aphanitic-porphyritic bord e r facie s
has quartz phe nocrysts and  local bre ccia; has potassium fe ld spar phe nocrysts up to 4
cm in size ; ge ne rally form s round e d  outcrops with abund ant grus (Lipman and  R e ad ,
1989).

05-03-00-00-00— he ad ing02— S e d im e ntary— S e d im e ntary

05-03-01-00-00— map unit— T vs— Volcanic se d im e ntary rocks (O ligoce ne )— Volcanic
se d im e ntary rocks (O ligoce ne )— R e lative ly we ll-be d d e d  and  we ll-sorte d  volcanic
se d im e ntary rocks of and e sitic to rhyolitic composition at many le ve ls in the  volcanic
se que nce ; d om inantly fluviatile  and  d e ltaic d e posits; the  volcanic se d im e ntary rocks
are  locally tufface ous and  inte rfinge r and  inte rgrad e  in place s with the  tuff of T e tilla
Pe ak (T tp); also includ e d  are  local air-fall and  re worke d  silicic tuff und e rlying the
Am alia T uff (T rt); e xpose d  thickne ss nowhe re  more  than about 50 m (Lipman and
R e ad , 1989).
05-03-02-00-00— map unit— T ps— Pre volcanic se d im e ntary rocks (Lowe r O ligoce ne  or
Eoce ne )— Pre volcanic se d im e ntary rocks (Lowe r O ligoce ne  or Eoce ne )— Discontinuous
le nse s of we akly ind urate d  shale , sand stone , and  conglom e rate  d e rive d  from
Prote rozoic source s; commonly e xpre sse d  mainly by re d d ish-brown silty soil; cobble s
of gre e n quartzite  are  locally d istinctive ; outcrops rare , e xce pt whe re  bake d  ne ar
granitic intrusion along the  R e d  R ive r; ind urate d  T e rtiary se d im e ntary rocks, which
have  be e n corre late d  with Pe rmian and  Pe nnsylvanian S angre d e  Cristo F ormation
(McKinlay, 1957; Clark and  R e ad , 1972), occur only within are as of T e rtiary the rmal
m e tamorphism and  lack lim e stone  inte rbe d s characte ristic of the  S angre d e  Cristo in
ad jace nt are as; probably corre lative  with the  Valle jo F ormation of U pson (1941) in the
S angre d e  Cristo Mountains in southe rn Colorad o, and  with the  Blanco Basin
F ormation and  T e llurid e  Conglom e rate  in the  S an Juan Mountains; thickne ss 0-100 m
(Lipm an and  R e ad , 1989).
06-00-00-00-00— he ad ing01— S e d im e ntary De posits of the  T aos T rough— S e d im e ntary
De posits of the  T aos T rough (Pe nnsylvanian)— S e d im e ntary De posits of the  T aos
T rough

06-01-00-00-00— map unit— IPu— S e d im e ntary rocks of the  T aos T rough, und ivid e d
(Pe nnsylvanian)— S e d im e ntary rocks of the  T aos T rough, und ivid e d
(Pe nnsylvanian)— Poorly e xpose d ; gre e nish, re d d ish, ye llowish, buff, tan, black, and
brown; ve ry friable -to-firm; sand y to claye y; thinly to thickly be d d e d ; poorly to
mod e rate ly we ll-ce m e nte d (?), sand y to claye y siltstone , mud stone , and  shale
inte rbe d d e d  with mostly gre e nish and  brownish, firm to ve ry strong, poorly to
mod e rate ly we ll-sorte d , poorly to mod e rate ly we ll round e d , thin- to ve ry thickly
be d d e d , mod e rate ly to ve ry we ll-ce m e nte d , quartzose , fe ld spathic, and  arkosic, silty to
pe bbly sand stone  and  sand y conglom e rate  and  le ss common thin- to thick-be d d e d ,
grayish and  blackish lim e stone  of the  Alam itos and  F le chad o F orm ations; contains a
rich assortm e nt of fossils; sand stone s commonly contain plant fragm e nts that have
be e n alte re d  to limonite (?); contacts be twe e n be d s are  ge ne rally sharp, rare ly with
m inor scour (le ss than ~20 cm); the  lowe r contact is not e xpose d  in the  map are a,
although to the  south, the  lowe r contact is mappe d  at the  top of the  De l Pad re
S and stone  or highe st Mississippian carbonate , or at the  base  of the  lowe st se d im e ntary
be d  whe re  Mississippian rocks are  abse nt; conglom e ratic laye rs in the  lowe r part of the
unit locally contain rare , som e tim e s band e d , che rt pe bble s; e quivale nt to the  S and ia,
Mad e ra, and  La Posad o F ormations to the  south; fusilinid s colle cte d  in the  T aos
quad rangle  are  De smoine sian in age (Bruce  Alle n, pe rsonal commun., 2000); may
locally contain minor amounts of Mississippian strata; Mille r e t al. (1963) m e asure d  an
incomple te  se ction of 1756 m along the  R io Pue blo ne ar the  Comale s Campground , and
an aggregate  thickne ss of Pe nnsylvanian strata of  >1830 m.
06-02-00-00-00— map unit— IPcq— Conglom e rate  (Pe nnsylvanian)— Conglom e rate
(Pe nnsylvanian)— Le nse s of quartzite  pe bble /bould e r, clast-supporte d  conglom e rate
with sand y m atrix; clasts ave rage  about 6 inche s in d iam e te r, although som e  are  gre ate r
than 2 fe e t; round e d  to we ll-round e d ; ve ry poorly sorte d ; thickne ss range s up to se ve ral
m e te rs.
06-03-00-00-00— map unit— IPlst— Lim e stone  (Pe nnsylvanian)— Lim e stone
(Pe nnsylvanian)— Light gray lim e stone  in scatte re d , d iscontinuous laye rs; fossilife rous
to non-fossilife rous; fossils includ e  phylloid  algae , crinoid s, brachiopod s, and  othe r
she ll fragm e nts; we ll be d d e d  to poorly be d d e d ; outcrops are  typically highly
we athe re d , and  locally are  highly fracture d ; lim e stone  re pre se nts a ve ry small
pe rce ntage  (<1%) of the  volum e  of Pe nnsylvanian rock in the  m ap are a.
06-04-00-00-00— map unit— IPss— S and stone  (Pe nnsylvanian)— S and stone
(Pe nnsylvanian)— Me d ium-graine d  to ve ry coarse -graine d  sand stone ; tan to gray;
poorly sorte d  to we ll sorte d ; typically non-calcare ous; locally contains le nse s of
conglom e rate  compose d  mainly of quartzite  pe bble s; locally contains wood  chips and
plant fossils (possibly fe rns); thickne ss range s from le ss than a m e te r to te ns of m e te rs.
07-00-00-00-00— he ad ing01— Me tamorphic R ocks of the  S angre d e  Cristo
Mountains— Me tamorphic R ocks of the  S angre d e  Cristo Mountains
(Prote rozoic)— Me tamorphic R ocks of the  S angre d e  Cristo Mountains
07-01-00-00-00— map unit— T u & XYu— Be d rock units of S ange d e  Cristo Mountains
(Mioce ne  to Prote rozoic)— Be d rock units of S ange d e  Cristo Mountains (Mioce ne  to
Prote rozoic)— In cross se ction only. Be d rock units of S ange d e  Cristo Mountains have
be e n combine d  to form a single  unit for the  purpose s of the  cross se ction. T his
re pre se nts und ivid e d  T e rtiary rocks along the  S angre d e  Cristo fault (T u) and
Prote rozoic rocks (XYu).
07-02-00-00-00— map unit— X Yu— Prote rozoic rocks, und ivid e d  (Pale oprote rozoic and
Me soprote rozoic)— Prote rozoic rocks, und ivid e d  (Pale oprote rozoic and
Me soprote rozoic)— S upracrustal m e tam orphic rocks and  plutonic and  m e taplutonic
rocks; shown in cross se ctions and  on T aos Pue blo land s that re m ain unmappe d .
07-03-00-00-00— he ad ing02— Me tase d im e ntary— Me tase d im e ntary
(Prote rozoic)— Me tase d im e ntary
07-03-01-00-00— map unit— Xq— Q uartzite  (Pale oprote rozoic)— Q uartzite
(Pale oprote rozoic)— W hite  to gray, massive , vitre ous quartzite  with crossbe d s d e fine d
by he avy m ine ral conce ntrations; pe rvasive ly fracture d  into d e cim e te r-scale , angular
loze nge s by joints, irre gular fracture s, and  be d d ing (Lipman and  R e ad , 1989); the  map
includ e s the  unpublishe d , d e taile d  m apping of J. Gram bling (U niv. of N e w Me xico,
pe rsonal communication, 1991) in the  S an Cristobal Canyon and  Ce rrito Colorad o
are as, which supe rse d e s the  work of Lipm an and  R e ad  (1989).
07-03-02-00-00— map unit— Xm s— Biotite  muscovite  schist and  gne iss
(Pale oprote rozoic)— Biotite  muscovite  schist and  gne iss (Pale oprote rozoic)— Me d ium-
to coarse -graine d , thinly laye re d  to massive , lustrous, quartz-mica schist and  gne iss;
commonly contains sillim anite ; locally contains garne t, and alusite , and  cord ie rite
(Lipm an and  R e ad , 1989).
07-03-03-00-00— map unit— X lg— Laye re d  gne iss (Pale oprote rozoic)— Laye re d  gne iss
(Pale oprote rozoic)— Conspicuously laye re d  and  we ll-foliate d , fine - to m e d ium-graine d ,
biotite  gne iss, biotite -hornble nd e  gne iss, hornble nd e  gne iss, and  am phibolite ; rocks
consist of various proportions of quartz, oligoclase -and e sine , blue -gre e n hornble nd e ,
brown biotite , e pid ote , and  magne tite ; laye rs range in thickne ss from a fe w ce ntim e te rs
to se ve ral m e te rs and  commonly d isplay rootle ss isoclinal fold  nose s and  variations in
thickne ss d ue  to d uctile  d e formation; thin le nse s and  laye rs of fe rruginous quartzite ,
magne tite  ironstone , and  quartz-e pid ote -calcite  m arble  are  commonly inte rle ave d ;
compositions sugge st that many of the  laye rs could  have  be e n d e rive d  from
inte rm e d iate  volcanic or volcaniclastic rocks; local grad e d  be d d ing sugge sts d e rivation
from graywacke s, pe rhaps with a significant volcanic com pone nt (Lipman and  R e ad ,
1989).

07-04-00-00-00— he ad ing02— Me tavolcanic— Me tavolcanic (Prote rozoic)— Me tavolcanic

07-04-01-00-00— map unit— X fg— F e lsic gne iss (Pale oprote rozoic)— F e lsic gne iss
(Pale oprote rozoic)— Pale  gray to orange-brown, micace ous, we akly to mod e rate ly
foliate d , quartzofe ld spathic gne iss locally grad ing to micace ous quartzite ; commonly
inte rlaye re d  with am phibolite  and  amphibole  gne iss (Lipman and  R e ad , 1989).
07-04-02-00-00— map unit— X a— Amphibolite  (Pale oprote rozoic)— Amphibolite
(Pale oprote rozoic)— T hinly laye re d  to massive , fine - to coarse -graine d , m e d ium gre e n
to d ark gre e n to black amphibolite  and  amphibole  gne iss; locally contains calc-silicate
gne iss, biotite -hornble nd e  gne iss, fe lsic gne iss, and  muscovite  biotite  schist (Lipm an
and  R e ad , 1989).
07-04-03-00-00— map unit— X cg— Me taconglom e rate
(Pale oprote rozoic)— Me taconglom e rate  (Pale oprote rozoic)— Compose d  of close ly
packe d  0.5-4-cm angular to subround e d  white , blue -gray, and  re d -brown quartz
pe bble s in a fine -graine d  arkosic matrix; inte rlaye re d  with muscovitic fe lsic gne iss
south of Lama Canyon (Lipman and  R e ad , 1989).
07-04-04-00-00— map unit— X vf— F e lsic m e tavolcanic rocks (Pale oprote rozoic)— F e lsic
m e tavolcanic rocks (Pale oprote rozoic)— F ine -graine d , light gray, gre e nish-gray, or pink,
massive  to strongly foliate d , fe lsic, blastoporphyritic gne iss containing conspicuous 2-5-
mm ovoid  grains of bluish-gray quartz and  1- to 5-mm laths of white  fe ld spar;
ground m ass consists of a microcrystalline  mosaic of quartz, plagioclase , K-fe ld spar,
e pid ote , and  scatte re d  flake s of biotite ; fe ld spar porphyroblasts includ e  both
plagioclase  (oligoclase ) and  grid -twinne d  m icrocline  with irre gular blotche s of albite ;
composition is sim ilar to rhyolite  or rhyod acite ; wid e spre ad  laye ring and  local grad e d
be d d ing show that a large part of the  unit is d e rive d  from tuffs or volcaniclastic rocks;
zircon from volcaniclastic rock northe ast of Gold  H ill yie ld e d  an uppe r-inte rce pt
concord ia age  of 1,765 Ma (Lipman and  R e ad , 1989).

07-05-00-00-00— he ad ing02— Me taplutonic— Me taplutonic (Prote rozoic)— Me taplutonic

07-05-01-00-00— map unit— Z d — Diabas e  d ike s (N e oprote rozoic? or e arly
Pale ozoic?)— Diabase  d ike s (N e oprote rozoic? or e arly Pale ozoic?)— N onfoliate d , d ark
gray-gre e n, m e d ium- to fine -graine d  rocks with we ll-pre se rve d  ophitic te xture ; 10-20
cm thick with chille d  margins (Lipm an and  R e ad , 1989).
07-05-02-00-00— map unit— Xqc— Q uartz monzonite  of Colum bine  Cre e k
(Pale oprote rozoic)— Q uartz monzonite  of Columbine  Cre e k (Pale oprote rozoic)— W hite
to gray to pale  tan, mod e rate ly to strongly foliate d  quartz monzonite ; re crystallize d  to
sugary te xture d , non-foliate d  rock ne ar T e rtiary plutons; age is 1730 Ma (Lipman and
R e e d , 1989).
07-05-03-00-00— map unit— Xm i— Mafic and  ultramafic rocks
(Pale oprote rozoic)— Mafic and  ultram afic rocks (Pale oprote rozoic)— Me d ium- to
coarse -graine d  d ark-gre e n to gre e nish-gray we akly foliate d  gabbro and  se rpe ntinize d
ultram afic rocks; gabbro consists of e quant clots of hornble nd e  in a matrix of calcic
plagioclase , e pid ote , and  sparse  quartz; in smalle r bod ie s the  gabbro is m e d ium to fine
graine d , d istinctly foliate d , and  d isplays chille d  margins; original ophitic or
inte rgranular te xture s are  locally pre se rve d  and  a fe w bod ie s d isplay re lict cumulus
laye ring; ultramafic rocks are  sim ilar to gabbro, e xce pt that quartz is abse nt and
plagioclase  sparse ; mappe d  only whe re  intrusive  into supracrustal rocks; sim ilar rocks
are  wid e spre ad  as inclusions in plutonic rocks whe re  the y are  mappe d  as am phibolite
(X a); age of most bod ie s und e te rm ine d , but zircon from gabbro sill we st of Gold  H ill
yie ld e d  an uppe r-inte rce pt concord ia d ate  of 1741 Ma, inte rpre te d  as the  e mplace m e nt
age  (Lipman and  R e ad , 1989).
07-05-04-00-00— map unit— X tr— T onalite  of R e d  R ive r (Pale oprote rozoic)— T onalite  of
R e d  R ive r (Pale oprote rozoic)— Gray to gre e n, m e d ium- to coarse -graine d , strongly
foliate d , biotite -hornble nd e  tonalite  (quartz d iorite ); consists of a mosaic of
re crystallize d  quartz, plagioclase , and  biotite  stud d e d  with 0.5- to 1-cm ovoid
porphyroclasts of faintly zone d  and e sine ; hornble nd e  form s large irre gular sie ve -
te xture d  grains and  scatte re d  sm all grains in the  mosaic; locally grad e s into gabbro;
slabs and  blocks of laye re d  gne iss are  locally abund ant as inclusions; zircon from
tonalite  along road  to Mid d le  F ork Lake  give s an uppe r-inte rce pt concord ia d ate  of
1,750 Ma, inte rpre te d  as the  e m place m e nt age  (Lipman and  R e ad , 1989).

Corre lation of Map Units (conta ins a ll units for the San Luis Basin)

Explanation of Ma p
01.01.01 Contact— Id e ntity and  e xiste nce  are  ce rtain. Location is

01.01.03 Contact— Id e ntity and  e xiste nce  are  ce rtain. Location is

02.01.01 F ault (ge ne ric; ve rtical, subve rtical, or high-angle ; or unknown or unspe cifie d
orie ntation or se nse  of slip)— Id e ntity and  e xiste nce  are  ce rtain. Location is accurate .
02.01.03 F ault (ge ne ric; ve rtical, subve rtical, or high-angle ; or unknown or unspe cifie d
orie ntation or se nse  of slip)— Id e ntity and  e xiste nce  are  ce rtain. Location is
approxim ate .
02.01.07 F ault (ge ne ric; ve rtical, subve rtical, or high-angle ; or unknown or unspe cifie d
orie ntation or se nse  of slip)— Id e ntity and  e xiste nce  are  ce rtain. Location is conce ale d .
02.02.01 N ormal fault— Id e ntity and  e xiste nce  are  ce rtain. Location is accurate . Ball and
bar on d ownthrown block.
02.02.03 N ormal fault— Id e ntity and  e xiste nce  are  ce rtain. Location is approximate . Ball
and  bar on d ownthrown block.
02.02.07 N ormal fault— Id e ntity and  e xiste nce  are  ce rtain. Location is conce ale d . Ball
and  bar on d ownthrown block.
02.12.01 S carp on fault (ge ne ric; ve rtical, subve rtical, or high-angle ; or unknown or
unspe cifie d  orie ntation or se nse  of slip)— Id e ntity and  e xiste nce  are  ce rtain. Location is
accurate . H achure s point d ownscarp.

J

J 31.10 Cross se ction line  and

18.55 Small cone , ve nt, cind e r cone , or spatte r

03.01.03 Bound ary locate d  by gravity

J
31.02.25 W e ll location (in cross se ction)— T he  location and  d e pth of a we ll use d  to
e stablish stratigraphy and  ge ologic unit d e pth.

01.02.01 Ke y be d  (T sbo)— Id e ntity and  e xiste nce  are  ce rtain. Location is

02.11.17 T hrust fault or re ve rse  fault (in cross se ction)— Arrows show re lative

03.02.10 F aults locate d  by ge ophysical

02.11.17 T hrust fault or re ve rse  fault (in cross se ction)— Arrows show re lative
Geologic Cross Section A–A'
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