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A g eolog ic map displays information on th e distribution, nature, orientation, and ag e relationsh ips of rock
and deposits and th e occurrence of structural features. Geolog ic and fault contacts are irreg ular surfaces
th at form boundaries betw een different types or ag es of units. Data depicted on th is g eolog ic quadrang le
map may be based on any of th e follow ing : reconnaissance field g eolog ic mapping , compilation of
publish ed and unpublish ed w ork, and ph otog eolog ic interpretation. Locations of contacts are not
surv eyed, but are plotted by interpretation of th e position of a g iv en contact onto a topog raph ic base map;
th erefore, th e accuracy of contact locations depends on th e scale of mapping  and th e interpretation of th e
g eolog ist(s). Any enlarg ement of th is map could cause misunderstanding  in th e detail of mapping  and may
result in erroneous interpretations. Site-specific conditions sh ould be v erified by detailed surface mapping
or subsurface exploration. T opog raph ic and cultural ch ang es may not be sh ow n due to recent
dev elopment.

Cross sections are constructed based upon th e interpretations of th e auth or made from g eolog ic mapping ,
and av ailable g eoph ysical, and subsurface (drillh ole) data. Cross sections sh ould be used as an aid to
understanding  th e g eneral g eolog ic framew ork of th e map area, and not be th e sole source of information
for use in locating  or desig ning  w ells, building s, roads, or oth er man-made structures.

T h e New  Mexico Bureau of Geolog y and Mineral Resources created th e Open-file Geolog ic Map Series to
expedite dissemination of th ese g eolog ic maps and map data to th e public as rapidly as possible w h ile
allow ing  for map rev ision as g eolog ists continued to w ork in map areas. Each  map sh eet carries th e
orig inal date of publication below  th e map as w ell as th e latest rev ision date in th e upper rig h t corner. In
most cases, th e orig inal date of publication coincides w ith  th e date of th e map product deliv ered to th e
National Cooperativ e Geolog ic Mapping  P rog ram (NCGMP ) as part of New  Mexico’s ST AT EMAP
ag reement. W h ile maps are produced, maintained, and updated in an ArcGIS g eodatabase, at th e time of
th e ST AT EMAP  deliv erable, each  map g oes th roug h  cartog raph ic production and internal rev iew  prior to
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01-01-00-00-00— H eading 3— Anth ropog enicH illslope— Anth ropog enic, H illslope, and

01-01-01-00-00— U nit— af— Anth ropog enic Artificial Fill— T h ick accumulations of
sediment used as road fill along  New  Mexico H ig h w ay 52 as w ell as lev ees or berms.

01-01-02-00-00— U nit— ae— Anth ropog enic Excav ated Ground— Disturbed and

01-01-03-00-01— U nit— Q ct— Colluv ium and T alus, undiv ided— Loose, poorly sorted,
ang ular to subrounded cobble-boulder g rav el forming  aprons or mantles at th e

01-02-01-00-00— U nit— Q am— Modern Alluv ium— Loose, sandy g rav el or pebbly
sand forming  bars and underlying  modern ch annels in eph emeral drainag es. Grav el
are commonly imbricated, poorly to moderately sorted, subang ular to w ell-rounded,
and consist of mostly v olcanic lith olog ies. In long itudinal bars and at ch annel marg ins
are sandy pebble–cobble and pebble–cobble–boulder g rav el deposits; estimated clast
proportions are 65–90% pebbles, 10–35% cobbles, and 0–15% boulders. Sand is dark
g rayish -brow n to brow n or g rayish -brow n (10YR 4/2-3; 5/2) and consists of mL-v cU
g rains composed of 65–70% lith ics (v olcanics, ferromag nesian minerals), 15–20%
feldspar, and 10–15% quartz w ith  no clay. At ch annel marg ins, sand or g rav el may
underlie th in deposits of lig h t yellow ish -brow n (10YR 6/4) silt to v fU  sand. In places,
th ese deposits are sev eral 10s of cm th ick and exh ibit th in h orizontal-planar
laminations. No topsoil present. Bar-and-sw ale topog raph y and occasional steep-
w alled ch annels ch aracterize th e surface, exh ibiting  up to 0.6 m of relief. T h ickness is
1–3 m. In Monticello Canyon, th is deposit is subdiv ided into fine and coarse facies

01-02-02-00-00— U nit— Q amc— Coarse-Grained Modern Alluv ium in Monticello
Canyon— Grav elly deposits in ch annelized (sing le-th read) portions of Monticello
Canyon. Grav els are also occasionally found in breach es across natural or artificial

01-02-03-00-00— U nit— Q amf— Fine-Grained Modern Alluv ium in Monticello
Canyon— Clayey to sandy deposits capping  th e modern floodplain of Monticello
Canyon, deposited during  larg e flood ev ents.  Color is typically brow nish  (10YR) and

01-02-04-00-00— U nit— Q amh — Modern and H istorical Alluv ium,
undiv ided— Modern alluv ium (Q am) and subordinate h istorical alluv ium (Q ah ). See

01-02-05-00-00— U nit— Q ar— Recent (H istorical + Modern) Alluv ium— H istorical
alluv ium (Q ah ) and modern alluv ium (Q am) in approximately equal proportions. See

01-02-06-00-00— U nit— Q ary— Recent (H istorical + Modern) and Young er Alluv ium,
undiv ided— Recent alluv ium (Q ah  + Q am) and subordinate young er alluv ium

01-02-07-00-00— U nit— Q ah — H istorical Alluv ium— Loose, pebbly silt-sand and sandy
g rav el in th in to th ick (7–40 cm), tabular to lenticular beds underlying  low  terraces
along  v alley floors. V ery w eakly to moderately calcareous and massiv e to moderately
w ell-imbricated or troug h  cross-stratified. Grav el consist of mostly clast-supported,
poorly sorted, subang ular to rounded pebbles (typically >85–90%) w ith  up to 30%
cobbles and 0–10% small boulders in places. Clast lith olog ies are mostly v olcanics
w ith  10–20% P aleozoic sedimentary lith olog ies observ ed in Cuch illo Neg ro Creek.
Matrix consists of dark g rayish -brow n to brow n (10YR 4/2-3), v ery poorly to poorly
sorted, subang ular to rounded, fU -v cL sand composed of 70–80% lith ics
(v olcanics>ferromag nesian minerals), 15–20% feldspar, and 10–15% quartz w ith  no
clay. Deposit is occasionally capped by 0.3–0.4 m of brow n to yellow ish -brow n (10YR
5/3-4), massiv e to h orizontal-planar laminated, pebbly (10–20%) silt to fU  sand. T h is
deposit is particularly dominant in Q uesta Blanca Canyon. No topsoil observ ed. Bar-
and-sw ale surface relief up to 0.35 m is observ ed. T read h eig h t is 0.7–0.9 m abov e

01-02-08-00-00— U nit— Q ah m— Modern and H istorical Alluv ium,
undiv ided— H istorical alluv ium (Q ah ) and subordinate modern alluv ium (Q am). See

01-02-09-00-00— U nit— Q ah y— H istorical and Young er Alluv ium,
undiv ided— H istorical alluv ium (Q ah ) and subordinate young er alluv ium (Q ay). See

01-02-10-00-00— U nit— Q ay— Young er Alluv ium— Loose silt-sand and g rav el in non-
stratified or th in to th ick (8–60 cm), tabular to lenticular beds. W eakly calcareous and
internally massiv e to w ell-imbricated or troug h  cross-stratified. Grav el consist of
mostly clast-supported, v ery poorly to poorly sorted, subang ular to w ell-rounded
pebbles (60–100%), cobbles (0–30%), and boulders (0–15%) of mostly v olcanic
lith olog ies. Matrix consists of dark brow n to brow n (10YR 3/3-4), v ery poorly sorted,
subang ular to rounded, fL-v cU  sand composed of 85–90% lith ics (v olcanic) and
10–15% quartz + feldspar w ith  5–10% dark brow nish  clay films. Deposit is capped by
a 0.2-m-th ick A h orizon formed in brow n (10YR 4/3), pebbly (20-25%, subrounded to
rounded, fine to coarse), silt to cL sand of similar composition to g rav el matrix but
lacking  clay. T h is silty sand is more common in dow nstream locations across th e
quadrang le. Rare th in lenses of pebbly, fine to coarse sand are also observ ed. Calcic
soils w ith  stag e I carbonate accumulation are rare. W eak v arnish ing  on up to 5% of
surface clasts. Commonly bioturbated by fine to v ery coarse roots and burrow s. T read
h eig h t is 1–3 m abov e modern g rade. T h ickness is 1.0–10.5 m (th icker dow nstream

01-02-11-00-00— U nit— Q aym— Young er and Modern Alluv ium, undiv ided— Young er
alluv ium (Q ay) and subordinate modern alluv ium (Q am). See detailed descriptions of

01-02-12-00-00— U nit— Q ayh — Young er and H istorical Alluv ium,
undiv ided— Young er alluv ium (Q ay) and subordinate h istorical alluv ium (Q ah ). See

01-02-13-00-00— U nit— Q ayr— Young er and Recent (H istorical + Modern) Alluv ium,
undiv ided— Young er alluv ium (Q ay) and subordinate recent alluv ium (Q ah  + Q am).

01-03-01-00-00— U nit— Q tu— T errace Grav els, undiv ided— Loose to w eakly
consolidated g rav el and minor sand in medium to v ery th ick (12 to >120 cm), tabular
to lenticular beds underlying  terraces along  h ig h er order stream courses. Deposit is
clast- or matrix-supported and internally massiv e to w ell-imbricated or, less
commonly, planar cross-stratified (foresets 20–30 cm tall). Clasts consist of v ery poorly
to poorly sorted, subang ular to w ell-rounded pebbles (40–90%), cobbles (10–60%), and
boulders (<5 to 45%) of mostly v olcanic lith olog ies. Matrix consists of non- to
moderately calcareous, reddish -brow n to dark brow n, brow n, or strong  brow n (5YR
4/3-4; 7.5YR 3-4/3-6), poorly to moderately sorted, fU -v cL sand composed of 75–85%
lith ics (v olcanic), 10–15% feldspar, and 10–15% quartz w ith  <30% (dark) reddish -
brow n clay brid g es, films, and ch ips. Occasional (15–20%) th in, massiv e to h orizontal-
planar laminated sand lenses similar to g rav el matrix are observ ed. Soils and surface
ch aracteristics g enerally v ary w ith  ag e; moderate to strong  calcic h orizons (stag e II-III
carbonate accumulation), illuv iated clay (Bt, Btk h orizons w h ere not eroded), and
v arious deg rees of desert pav ement dev elopment and clast v arnish ing  may be
observ ed at th e surface. Deposit lacks bar-and-sw ale topog raph y and buried soils.
T errace treads tend to div erg e in a dow nstream direction and are not necessarily
correlativ e betw een drainag es. T h ickness is 2–7 m. Subdiv ided into th ree

01-03-01-01-00— Subunit— Q tl— Low er T errace Grav el— T read lies 2–6 m abov e v alley

01-03-01-02-00— Subunit— Q tm— Middle T errace Grav el— T read lies 4–18 m abov e

01-03-01-03-00— Subunit— Q th — H ig h er T errace Grav el— T read lies 8–42 m abov e

01-03-02-00-00— U nit— Q ta— T errace Grav els of Alamosa Creek, undiv ided— Loose to
moderately consolidated g rav el in medium to v ery th ick (20–90 cm), lenticular beds.
Deposit is clast-supported and w ell-imbricated to troug h  or planar cross-stratified
(foresets up to 20 cm tall). Clasts consist of v ery poorly to poorly sorted, subang ular to
w ell-rounded pebbles (50–95%), cobbles (5–45%), and boulders (0–10%) of mostly
felsic v olcanic lith olog ies w ith  minor intermediate v olcanics and trace jasperoid.
Matrix consists of non- to strong ly calcareous, brow n to strong  brow n (7.5YR 4/4-6),
v ery poorly to poorly sorted, v fU -cU  sand composed of 75–80% lith ics (v olcanic),
10–20% feldspar, and 10–15% quartz w ith  <15–25% reddish  clay bridg es, films, and
ch ips. Soils and surface ch aracteristics g enerally v ary w ith  ag e; moderate to strong
calcic h orizons (stag e II-III carbonate accumulation), illuv iated clay (Bt, Btk h orizons
w h ere not eroded), and v arious deg rees of desert pav ement dev elopment and clast
v arnish ing  may be observ ed at th e surface. Deposit lacks bar-and-sw ale topog raph y
and buried soils. T h ickness is 1–12 m. Subdiv ided into four to eig h t allostratig raph ic

01-03-02-01-00— Subunit— Q ta1— Low er T errace Grav el of Alamosa Creek— T read lies
8–15 m abov e modern g rade. T h ree subunits, Q ta1a, Q ta1b, and Q ta1c, can be

01-03-02-01-01— sub-subunit— Q ta1a— Low er T errace Grav el of Alamosa

01-03-02-01-02— sub-subunit— Q ta1b— Low er T errace Grav el of Alamosa

01-03-02-01-03— sub-subunit— Q ta1c— Low er T errace Grav el of Alamosa

01-03-02-02-00— Subunit— Q ta2— Low er-Middle T errace Grav el of Alamosa
Creek— T read lies 30–42 m abov e modern g rade. T h ree subunits, Q ta2a, Q ta2b, and
Q ta2c, can be differentiated th at differ 2–5 m in g eomorph ic h eig h t. T h ickness is 2–12

01-03-02-02-01— sub-subunit— Q ta2a— Low er-Middle T errace Grav el of Alamosa

01-03-02-02-02— sub-subunit— Q ta2b— Low er-Middle T errace Grav el of Alamosa

01-03-02-02-03— sub-subunit— Q ta2c— Low er-Middle T errace Grav el of Alamosa

01-03-02-03-00— Subunit— Q ta3— U pper-Middle T errace Grav el of Alamosa
Creek— Deposit commonly features matrix-supported pebble g rav el in upper 1.5 m,
w h ere it is ov erprinted by a stag e III calcic soil. Moderate to strong  v arnish  observ ed
on 35–45% of clasts at surface. T read lies 45–56 m abov e modern g rade. Maximum

01-03-02-04-00— Subunit— Q ta4— U pper T errace Grav el of Alamosa Creek— Deposit
commonly features strong  calcic soil dev elopment in upper 2 m, including  stag e III
soil in upper 1.5 m. W eak to moderate v arnish  observ ed on 10–25% clasts at surface
(obscured by carbonate coats/rinds). T read lies 52–70 m abov e modern g rade.

01-03-03-00-00— U nit— Q tc— T errace Grav els of Cuch illo Neg ro Creek,
undiv ided— Loose to w eakly consolidated g rav el in medium to th ick (20–100 cm),
tabular to lenticular beds. Deposit is clast-supported w ith  rare open-framew ork
texture and w ell-imbricated or, less commonly, troug h  or planar cross-stratified
(foresets 25–40 cm tall). Clasts consist of v ery poorly to poorly sorted, subang ular to
w ell-rounded pebbles (40–95%), cobbles (5–45%), and boulders (<5 to 20%) of mostly
v olcanic lith olog ies w ith  minor proportions of ch ert, carbonate, and Abo Formation.
Matrix consists of calcareous, reddish -brow n to brow n or yellow ish -brow n (5YR 5/4;
7.5YR 4-5/3-4; 10YR 5/4), poorly to moderately sorted, subang ular to w ell-rounded,
v fU -cU  sand composed of 80–85% lith ics (v olcanic), 10–15% quartz, and 5–10%
feldspar w ith  5–20% reddish -brow n clay bridg es, films, and ch ips. Soils and surface
ch aracteristics g enerally v ary w ith  ag e; moderate to strong  calcic h orizons (stag e I-III
carbonate accumulation), illuv iated clay (Bt, Btk h orizons w h ere not eroded), and
v arious deg rees of desert pav ement dev elopment and clast v arnish ing  may be
observ ed at th e surface. Deposit lacks bar-and-sw ale topog raph y and buried soils.
T h ickness is 2–11 m. Subdiv ided into six to sev en allostratig raph ic subunits

01-03-03-01-00— Subunit— Q tc1— Low est T errace Grav el of Cuch illo Neg ro Creek
— Deposit commonly features stag e I calcic soil in upper part. W eak v arnish  observ ed
on 10–15% clasts at surface. T read lies 4–11 m abov e modern g rade. T h ickness is 2–4

01-03-03-02-00— Subunit— Q tc2— Low er T errace Grav el of Cuch illo Neg ro
Creek— Deposit commonly features stag e I+ calcic soil in upper 50 cm. W eak v arnish
observ ed on up to 55% clasts at surface. T read lies 8–24 m abov e modern g rade.

01-03-03-03-00— Subunit— Q tc3— Low er-Middle T errace Grav el of Cuch illo Neg ro
Creek— T opsoil commonly eroded. W eak to moderate v arnish  observ ed on 40–45%
clasts at surface. T read lies 28–46 m abov e modern g rade. T w o subunits, Q tc3a and
Q tc3b, can be differentiated th at differ sev eral m in g eomorph ic h eig h t. T h ickness is

01-03-03-03-01— sub-subunit— Q tc3a— Low er-Middle T errace Grav el of Cuch illo

01-03-03-03-02— sub-subunit— Q tc3b— Low er-Middle T errace Grav el of Cuch illo

01-03-03-04-00— Subunit— Q tc4— U pper-Middle T errace Grav el of Cuch illo Neg ro
Creek— Deposit occasionally features stag e III calcic soil in upper part. W eak to
moderate v arnish  observ ed on >40% clasts at surface. T read lies 51–67 m abov e

01-03-03-05-00— Subunit— Q tc5— U pper T errace Grav el of Cuch illo Neg ro

01-03-03-06-00— Subunit— Q tc6— U ppermost T errace Grav el of Cuch illo Neg ro

01-03-04-00-00— U nit— Q tw — T errace Grav els of W illow  Spring  Draw ,
undiv ided— Loose to w eakly consolidated g rav el and silt-sand in medium to v ery
th ick (20–130 cm), mostly lenticular beds. Deposit is clast-supported and moderately
w ell-imbricated or, less commonly, troug h  cross-stratified. H ig h -ang le lateral
accretion sets are rarely observ ed. Clasts consist of v ery poorly sorted, subrounded to
w ell-rounded pebbles (50–90%), cobbles (10–50%), and boulders (<2%) of mostly
v olcanic lith olog ies w ith  minor proportions of ch ert, carbonate, and Abo Formation.
Matrix consists of w eakly calcareous, yellow ish -red (e.g ., 5YR 4/6), poorly sorted,
subang ular to rounded, mL-v cL sand composed of 55–60% lith ics (v olcanic) and
35–45% quartz + feldspar w ith  >20% reddish  clay brid g es, films, and ch ips. U p to 5%
of deposit may consist of lig h t brow n (7.5YR 6/4), v ery calcareous, massiv e silt to v fU
sand. Deposit also contains up to 5–10% lenses of planar to troug h  cross-stratified,
pebbly sand similar to g rav el matrix. Soils and surface ch aracteristics g enerally v ary
w ith  ag e; moderate to strong  calcic h orizons (stag e I to II or III carbonate
accumulation), illuv iated clay (Bt, Btk h orizons w h ere not eroded), and v arious
deg rees of desert pav ement dev elopment and clast v arnish ing  may be observ ed at th e
surface. Deposit lacks bar-and-sw ale topog raph y and buried soils. T h ickness is 2–5 m.
Subdiv ided into th ree allostratig raph ic subunits disting uish ed by tread h eig h t abov e

01-03-04-01-00— Subunit— Q tw 1— Low er T errace Grav el of W illow  Spring
Draw — W eak v arnish  observ ed on 10–20% clasts at surface. T read lies 1–4 m abov e

01-03-04-02-00— Subunit— Q tw 2— Middle T errace Grav el of W illow  Spring
Draw — Most extensiv e W illow  Spring  Draw  terrace deposit in quadrang le. W eak to
moderate v arnish  observ ed on 15–20% clasts at surface. T read lies 6–11 m abov e

01-03-04-03-00— Subunit— Q tw 3— U pper T errace Grav el of W illow  Spring
Draw — Deposit commonly features stag e II calcic soil (occasionally eroded) in upper
part. W eak to moderate v arnish  observ ed on 10–45% clasts at surface. T read lies 8–12

01-04-00-00-00— H eading 3— FanP iedmont— Alluv ial Fan and P iedmont

01-04-01-00-00— U nit— Q fm— Modern Fan Alluv ium— Loose, sandy g rav el
underlying  fan ch annels, bars, and lev ees. Grav el are open-framew ork on most recent
deposits. Matrix sand is yellow ish - or g rayish -brow n (7.5-10YR) and contains v ery
little clay. Bar-and-sw ale topog raph y ch aracterizes th e surface, exh ibiting  up to 0.5 m

01-04-02-00-00— U nit— Q fmh — Modern and H istorical Fan Alluv ium,
undiv ided— Modern (Q fm) and subordinate h istorical fan alluv ium (Q fh ). See

01-04-03-00-00— U nit— Q fr— Recent (H istorical + Modern) Fan Alluv ium— H istorical
(Q fh ) and modern fan alluv ium (Q fm) in approximately equal proportions. See

01-04-04-00-00— U nit— Q fry— Recent (H istorical + Modern) and Young er Fan
Alluv ium, undiv ided— Recent (Q fh  + Q fm) and subordinate young er fan alluv ium

01-04-05-00-00— U nit— Q fh — H istorical Fan Alluv ium— Loose, sandy g rav el and silty
sand in medium to th ick (10–60 cm), tabular to lenticular beds. Moderately w ell-
imbricated (g rav el) or internally massiv e (silty sand). Grav el consist of clast-
supported, v ery poorly to poorly sorted, subang ular to rounded pebbles (55–95%) and
cobbles (5–45%) of mostly v olcanic lith olog ies. Matrix consists of dark brow n (e.g .,
7.5YR 3/4), w eakly calcareous, poorly sorted, ang ular to rounded, fL-cL sand
composed of 70–80% lith ics (v olcanics, ferromag nesian minerals), 15–20% quartz, and
10–15% quartz w ith  trace clay. Silty sand beds consists of brow n (e.g ., 7.5YR 4/4),
moderately sorted, subrounded, v fU -mL g rains of similar composition to g rav el
matrix. No topsoil observ ed. Bar-and-sw ale surface relief up to 0.35 m is observ ed.
T read h eig h t is 0.75–1.0 m abov e modern g rade. T h ickness is <3–5 m in most places.

01-04-06-00-00— U nit— Q fh m— H istorical and Modern Fan Alluv ium,
undiv ided— H istorical (Q fh ) and subordinate modern fan alluv ium (Q fm). See

01-04-07-00-00— U nit— Q fy— Young er Fan Alluv ium— Loose, sandy g rav el in non-
stratified to th ick (>40–50 cm), tabular to w ed g e-sh aped beds. Internally massiv e to
w eakly imbricated w ith  slope-parallel fabric. Grav el consist of mostly matrix-
supported, v ery poorly to poorly sorted, ang ular to subrounded pebbles (60–55%) and
cobbles (15–40%) of mostly v olcanic lith olog ies. Matrix consists of dark brow n to
yellow ish  brow n (10YR 3/3-4), strong ly calcareous, v ery poorly sorted, ang ular to
rounded, v fL-v cL sand composed of 80–85% lith ics (v olcanic), 10–15% feldspar, and
5–10% quartz w ith  up to 5% dark brow nish  clay films. Soil dev elopment v aries from
A and w eak cambic (Bw ) h orizons in upper 0.4 m to occasional stag e I calcic h orizons.
Bar-and-sw ale surface relief is mostly obliterated. T read h eig h t is 1.5–2.5 m abov e

01-04-08-00-00— U nit— Q fyr— Young er and Recent (H istorical + Modern) Fan
Alluv ium, undiv ided— Young er (Q fy) and subordinate recent (Q fh  + Q fm) fan

01-04-09-00-00— U nit— Q fo— Older Fan Alluv ium— Loose pebble-cobble-boulder or
cobble-boulder g rav el in non-stratified to th ick or v ery th ick (>60 cm), tabular to
w ed g e-sh aped beds. Internally massiv e to imbricated. Clasts consist of clast- to
matrix-supported, v ery poorly to poorly sorted, ang ular to subrounded pebbles
(35–60%), cobbles (40–60%), and boulders (5–25%) of mostly v olcanic lith olog ies.
Matrix consists of dark brow n to brow n (7.5YR 3-5/3-4), strong ly calcareous, v ery
poorly sorted, ang ular to rounded, fL-v cL sand composed of 75–80% lith ics (v olcanic),
15–20% quartz, and 5–10% feldspar w ith  5–10% pinkish  free-g rain arg illans. Stag e I-I+
calcic h orizons are observ ed in th e upper 0.75 m of th e deposit. W eak to moderate
v arnish  is observ ed on 10–50% of clasts at th e surface. Minimum th ickness is 2.5–3.0

01-04-10-00-00— U nit— Q py— Young er P iedmont Alluv ium— Loose to w eakly
consolidated silt-sand in non-stratified to v ag uely th ick or v ery th ick (>60 cm), tabular
beds. Silt-sand consists of strong  brow n to dark yellow ish -brow n (7.5YR 4/6 to 10YR
3/6), v ery w eakly calcareous, internally massiv e, moderately to moderately w ell
sorted, silt to v fL sand w ith  ~10% subang ular to rounded, fL-v cL sand g rains th at are
>90–95% lith ics (v olcanic). U p to 10–15% clay is present in th is sediment in addition to
<7% rh yolite pebbles and cobbles (ang ular to subrounded). Subordinate deposits
include w eakly consolidated, th ick-bedded (>40 cm), tabular, internally massiv e or
w eakly imbricated, pebble-cobble g rav el. Clasts consist of clast- to matrix-supported,
v ery poorly to poorly sorted, ang ular to rounded pebbles (40–70%) and cobbles
(30–60%) of mostly or entirely felsic v olcanic lith olog ies. Grav el matrix is v ery w eakly
calcareous and texturally similar to silt-sand except w ith  up to 20% fine to v ery coarse
sand g rains. An A h orizon is observ ed in th e upper 20–30 cm of th e deposit; no calcic
h orizons are found. Loose to w eakly consolidated silt-sand in non-stratified to
v ag uely th ick or v ery th ick (>60 cm), tabular beds. Silt-sand consists of strong  brow n
to dark yellow ish -brow n (7.5YR 4/6 to 10YR 3/6), v ery w eakly calcareous, internally
massiv e, moderately to moderately w ell sorted, silt to v fL sand w ith  ~10% subang ular
to rounded, fL-v cL sand g rains th at are >90–95% lith ics (v olcanic). U p to 10–15% clay
is present in th is sediment in addition to <7% rh yolite pebbles and cobbles (ang ular to
subrounded). Subordinate deposits include w eakly consolidated, th ick-bedded (>40
cm), tabular, internally massiv e or w eakly imbricated, pebble-cobble g rav el. Clasts
consist of clast- to matrix-supported, v ery poorly to poorly sorted, ang ular to rounded
pebbles (40–70%) and cobbles (30–60%) of mostly or entirely felsic v olcanic
lith olog ies. Grav el matrix is v ery w eakly calcareous and texturally similar to silt-sand
except w ith  up to 20% fine to v ery coarse sand g rains. An A h orizon is observ ed in th e
upper 20–30 cm of th e deposit; no calcic h orizons are found. W eak to moderate
v arnish  is observ ed on no more th an 10% of surface clasts th at may be recycled from
older deposits. Faint bar-and-sw ale surface relief up to 0.1–0.2 m may be observ ed.

01-04-11-00-00— U nit— Q po— Older P iedmont Alluv ium— Loose to v ery w eakly
consolidated silt-sand and sandy g rav el in non-stratified to v ag uely th in to medium
(4–20 cm; silt-sand) or th ick to v ery th ick (>60 cm; g rav el), tabular to lenticular beds.
Silt-sand consists of yellow ish -brow n (10YR 5/4), w eakly to moderately calcareous,
internally massiv e, w ell-sorted, silt and v fL-fL sand w ith  5–10% g ranules to medium
pebbles (ang ular to subrounded) of mostly v olcanic lith olog ies. Grav el deposits are
moderately w ell-imbricated. Clasts consist of clast-supported, poorly sorted, ang ular
to rounded pebbles (70–95%) and cobbles (5–30%). In th e north eastern part of th e
quadrang le, clast lith olog ies consist of local P aleog ene v olcanic or sedimentary
lith olog ies, including  U v as basaltic andesite, V icks P eak and Luna P ark tuffs, and
Seferino H ill cong lomerate. Grav el matrix consists of dark yellow ish -brow n (10YR
3/4-6), v ery poorly sorted, ang ular to subrounded, v fU -cL sand (10–15% v ery coarse
sand to g ranules) composed of 85–90% lith ics (v olcanic) and 10–15% quartz + feldspar
w ith  up to 5% lig h t brow nish  clay ch ips. Ch annel-fill g rav els may be up to 2.2 m th ick
but are more typically 0.6–0.8 m th ick. In th e upper 2.5 m of th e deposit, silty beds
feature stag e II-III calcic soils 0.2–0.3 m th ick. Deposit is commonly capped by a 1.5-
m-th ick stag e III soil, typically dev eloped in g rav el. Maximum th ickness is 20–25 m.

02-01-01-00-00— U nit— Q T pc— Coarse P iedmont Facies of th e P alomas Formation,
undiv ided— A th ick packag e of loose to somew h at consolidated, stacked g rav els and
minor sand in medium to th ick (20–70 cm), mostly tabular (occasionally lenticular)
beds exposed on eith er side of Monticello Canyon. Grav el are clast-supported and
w ell-imbricated to planar cross-stratified (foresets up to 40 cm tall). Clasts consist of
v ery poorly to poorly sorted, subang ular to w ell-rounded pebbles (55–100%) and
cobbles (0–45%) of approximately tw o-th irds felsic v olcanics, one-th ird intermediate
v olcanics, and trace to 2% jasperoid and basalt (v isual estimate). Matrix consists of
reddish  brow n (5YR 5/3-4), non- to w eakly calcareous, v ery poorly sorted, subang ular
to rounded, fL-v cL sand (15–20% v cU  sand to g ranules) of mostly v olcanic g rains w ith
20–30% reddish  clay brid g es and films. Less common (<5–10%) are beds of reddish
brow n (5YR 5/4), loose to w eakly consolidated, non-calcareous, massiv e to tabular,
medium- to th ick-bedded (25+ cm), internally massiv e, poorly to moderately sorted,
subrounded to rounded, v fU -mU  sand (5–10% coarse to v ery coarse sand), composed
of 70–80% lith ics (v olcanic), 15–20% feldspar, and 10–15% quartz w ith  abundant clay
occurring  as films on coarser g rains. T h ese deposits contain 3–7% floating  pebbles
(fine to coarse) and become brow ner (7.5YR 5/4) in th e upper 20 cm. Illuv iated clay
(Bt) h orizons may be observ ed in places and are 30–35 cm th ick. W ell data indicates

02-01-02-00-00— U nit— Q puc— U pper Coarse P iedmont Facies of th e P alomas
Formation— Loose to w eakly consolidated, sandy ch annel-fill g rav el intercalated w ith
minor silt-sand and sand in th ick (50–80 cm), broadly lenticular beds. Deposits are
internally massiv e (silt-sand) or w ell-imbricated (g rav el) and may exh ibit lateral
accretion sets dipping  25–30° in places, as w ell as normal g rading  w ith in beds. Clasts
consist of clast-supported, v ery poorly to poorly sorted, subrounded to rounded
pebbles (40–80%), cobbles (20–60%), and boulders (trace to 3%) up to 45 cm across.
Clast lith olog ies include mostly v olcanics w ith  up to 35% P aleozoic sedimentary
lith olog ies and 10% monzonite porph yry in th e south ern part of th e quadrang le.
Matrix consists of reddish  brow n (5YR 4/4), moderately to strong ly calcareous, v ery
poorly sorted, subang ular to rounded, mL-v cL sand (5% v cU  sand to g ranules)
composed of 80–85% lith ics (v olcanic), ~10% feldspar, and 5–10% quartz. Minor
deposits include: (A) <10% beds of lig h t brow n (7.5YR 6/3), slig h tly bioturbated
(massiv e), w ell-sorted silt to v ery fine sand; and (B) <5% beds of sand similar to g rav el
matrix but g rayish  (10YR?) and w ith  h orizontal-planar laminations or planar
crossbeds (foresets up to 20 cm tall). Commonly scours underlying  units (e.g ., Q pu)
by up to 0.8 m. U nit may feature a stag e IV  K h orizon at its top th at is up to 0.6 m
th ick. At its base, an illuv iated clay (Bt) h orizon is sometimes observ ed w h ere little
scour h as occurred. T h is unit is disting uish ed from Q T pc by g reater v ariety in and

02-01-02-01-00— Subunit— Q puci— U pper Coarse P iedmont Facies of th e P alomas
Formation, inset subunit — Grav el bed(s) as in Q puc but underlying  a mostly
erosional surface inset into local ag g radational surfaces by 2–7 m in th e south ern part
of th e quadrang le. Moderate to v ery strong  v arnish  observ ed on up to 65% of clasts at

02-01-03-00-00— U nit— Q pu— U pper P iedmont Facies of th e P alomas
Formation— W eakly to moderately consolidated, sandy mud interbedded w ith
subordinate silt and sandy ch annel-fill g rav el in medium to v ery th ick (20–110 cm),
tabular to lenticular beds. Internally massiv e (silt and mud) to moderately w ell-
imbricated or troug h  cross-stratified w ith  possible lateral accretion sets (g rav el). Mud
constitutes up to 60% of unit by v olume and is yellow ish -red (5YR 5/6), w eakly
calcareous, and rarely low -ang le cross-laminated. Contains <5% subrounded to
rounded, v fL-mU  sand g rains th at are mostly v olcanic lith ics. Rare string ers or lag s of
v ag uely imbricated, subrounded to rounded, fine to v ery coarse pebbles. Muddy beds
feature common cambic (Bw ) soil dev elopment w ith  occasional stag e II carbonate
accumulation as nodules (Btk or Bk h orizons). Grav el constitutes 20–35% of unit by
v olume and consists of non- to v ery w eakly calcareous, mostly clast-supported,
poorly sorted, subrounded to w ell-rounded pebbles (75–90%) and cobbles (10–25%).
Clast lith olog ies include subequal proportions of felsic and intermediate v olcanics
w ith  minor amounts of feldspar porph yry, P aleozoic sedimentary lith olog ies, and
carbonate nodules (<5% each ). Grav el matrix consists of reddish  brow n (5YR 4/3-4),
poorly sorted, subang ular to rounded, v fU -mU  (10% cL-v cL) sand composed of
80–90% lith ics (v olcanic), 10–15% quartz, and 5–10% feldspar w ith  up to 30% reddish
clay bridg es and films. Silt-sand constitutes 15–20% of unit by v olume and is brow n
(7.5YR 5/4), strong ly calcareous, internally massiv e, and moderately w ell-sorted.
Contains 25–40% subang ular to rounded, v fL-cU  sand g rains composed of 85–90%
lith ics (v olcanic) and 10–15% quartz + feldspar w ith  0% to trace reddish  clay ch ips.
Silt-sand also contains trace to 3% floating  subang ular to rounded, fine to medium
pebbles and cobbles of v olcanic lith olog ies. Common clay-lined, fine to medium root

02-01-04-00-00— U nit— T pl— Low er P iedmont Facies of th e P alomas
Formation— W eakly to moderately consolidated, sandy g rav el and minor sand in th in
to th ick (5–65 cm), tabular to lenticular beds. Grav el are commonly carbonate-
cemented and moderately to w ell-imbricated or low -ang le planar cross-stratified
(foresets <20 cm tall) to troug h  cross-stratified or internally massiv e. Clasts consist of
mostly clast-supported, v ery poorly to poorly sorted, subrounded to rounded pebbles
(60–100%), cobbles (0–40%), and small boulders (0–3%) of mostly v olcanic lith olog ies
w ith  <10% P aleozoic carbonates and minor proportions of tuffs and monzonite.
Matrix consists of brow n to dark brow n (7.5YR 4/3-4 to 3/3) or occasionally reddish
brow n (5YR 4/4), w eakly to strong ly calcareous, v ery poorly to poorly sorted,
subrounded to rounded, fU -v cL sand composed of 70–90% lith ics (v olcanic), <20%
quartz, and 5–15% feldspar w ith  5–20% brow nish  clay films and bridg es. U nit
contains rare to occasional (<10–15%) lenses of brow n (7.5YR 5/3), w eakly to
moderately calcareous (not cemented), troug h  cross-stratified, moderately sorted,
subrounded to rounded, mU -v cU  sand composed of similar lith olog ies as g rav el
matrix. Also present are rare (<5–7%) beds of medium- to th ick-bedded (20–85 cm),
tabular, internally massiv e, pebbly silt to fine sand (5–10% floating  fine to v ery coarse
pebbles). Soils are v ery rare and most carbonate is g roundw ater-related w ith  sh arp

02-01-05-00-00— U nit— T sml— Low er and Middle Santa Fe Group, P iedmont
Facies— Cong lomerate and subordinate sandstone in th in to th ick (4–85 cm), tabular
beds (minor lenticular or troug h -sh aped beds). Cong lomerate is moderately to
strong ly indurated, calcite-cemented, and internally massiv e to moderately
imbricated or v ag uely troug h  cross-stratified; it may be eith er normal- or rev erse-
g raded. Clasts consist of mostly clast-supported, v ery poorly to poorly sorted,
subang ular to rounded pebbles (55–100%), cobbles (0–45%), and boulders (<1 to 20% )
of v olcanic lith olog ies; intermediate v olcanics dominate along  Cuch illo Neg ro Creek
w h ereas felsic clasts are most common near Roque Ramos Canyon. Cong lomerate
matrix consists of lig h t reddish -brow n to pink (5YR 6-7/3) or pinkish -g ray to lig h t-
brow n (7.5YR 6-7/2, 6/3), moderately calcareous, v ery poorly to poorly sorted,
subang ular to rounded, mL-cU  (~5% v cL-v cU ) sand composed of 55–80% lith ic
(v olcanic) and 15–45% quartz + feldspar g rains. Occasional cong lomerate beds feature
up to ~30% pinkish  clay cement; beds in th e north w estern part of th e quadrang le
typically lack clay. Sandstone beds constitute up to ~20% of unit by v olume and are
pink or pinkish  g ray to lig h t-brow n (7.5YR 6-7/2-3; 6/4) or, less commonly lig h t
reddish -brow n to reddish -yellow  (5YR 6/4-6), w eakly to moderately consolidated,
calcareous, and internally massiv e to th ickly h orizontal-planar laminated. Sand is
v ery poorly to poorly sorted, ang ular to rounded, silty, and consists of v fL-cU  g rains
composed of 35–50% quartz, 15–45% lith ics (v olcanic), and 5–45% feldspar w ith
<5–8% pinkish  red clay bridg es. Strong ly oxidized layers of sand up to 5 cm th ick are
observ ed in places. Sandstones may contain 7–10% floating  fine to coarse pebbles
(subang ular to subrounded) of felsic v olcanic lith olog ies in th e north ern part of th e
quadrang le. Rarely, unit contains sandstone beds similar to cong lomerate matrix but
more pebbly and th in- to medium-bedded (7–30 cm) w ith  abundant pinkish  to

03-01-00-00-00— H eading 3— V olcanic— V olcanic and V olcaniclastic U nits— V olcanic

03-01-01-00-00— U nit— T b— Basalt— P oorly exposed, v esicular oliv ine basalt flow s
and small intrusiv e plug s and dikes feeding  flow s. Corresponds to oliv ine basalt (unit
Q T b) of H eyl et al. (1983). 40Ar/39Ar-dated at 19.06 ± 0.05 Ma by McLemore et al.

03-01-02-00-00— U nit— T v s— V olcaniclastic Sediment— W eakly consolidated
cong lomerate in non-stratified to th ick (>60 cm) beds. Clasts consist of matrix-
supported, subrounded to rounded pebbles (70–90%) and cobbles (10–30%) of mostly
quartz-rich  pumice w ith  subordinate lig h t g rayish  rh yolite containing  4–5% medium
to coarse quartz and trace plag ioclase ph enocrysts. Rare clasts of reddish -brow n to
purplish , aph anitic andesite <3 cm in diameter may also be present. T uffaceous matrix
consists of v ery poorly sorted, subang ular to rounded, silt to cU -sized particles of
>70% lith ics (mostly pumice and rh yolite), ~20% quartz, and ~10% feldspar (mostly
sanidine). T h is unit g rades upw ard into a buff-colored, clast-supported, pebble-cobble
cong lomerate w ith  <65% cobbles of mostly quartz-ph yric rh yolite. At its top, th e unit
is a yellow ish -tan, pebbly, medium- to v ery coarse-g rained sandstone w ith  a more
h eterog eneous clast assemblag e. U nit is exposed only in Roque Ramos Canyon near
th e w estern quadrang le boundary w h ere it underlies T sml w ith  ang ular
unconformity. T otal th ickness unknow n but probably <15–25 m.

03-01-03-00-00— U nit— T ii— Intrusiv e Intermediate Rocks— Slope-forming , v ery dark-
g ray or black, w eath ering  dark-g ray to reddish -brow n, non-v esicular, massiv e,
porph yritic, intrusiv e rocks of intermediate composition. P h enocrysts include 3–5%
medium quartz (1–3 mm; anh edral), 1–4% medium feldspar (1–3 mm; anh edral to
subh edral), and 1–2% fine to medium biotite (0.5–2 mm; subh edral). Occasional
cumuloph yric texture. Nearly all ph enocrysts are strong ly altered, featuring  h alos of
w h itish , dusty appearance. Feldspars are commonly sericitized and th is alteration
complicates th eir exact identification. W h ole-rock g eoch emistry indicates th at th is
rock is similar in composition to trach yandesite (57.99 w t% SiO2, 6.97 w t% Na2O +
K2O). Forms a small stock or plug  in Roque Ramos Canyon. Corresponds to unit T d2

03-01-04-00-00— U nit— T r3— U pper Rh yolite— Rubbly w eath ering  rh yolite th at is
petrog raph ically similar to older rh yolite flow s but nearly alw ays massiv e. Contains
15–20% ph enocrysts of quartz and sanidine in a lig h t-g ray g roundmass. U nit exh ibits

03-01-05-00-00— U nit— T r2— Middle Rh yolite— Slope- to led g e-forming , purplish  to
lig h t-g ray, w eath ering  (dark) reddish -brow n, w ell-foliated, porph yritic rh yolite flow s
and domes. May contain numerous, fist-sized v ug s in places; th ese commonly
interrupt foliation. P h enocrysts include 20–25% total quartz + sanidine, w ith  lesser
amounts of biotite and plag ioclase up to 3.5 mm across. Q uartz ph enocrysts are more
common th an sanidine h ig h er in th e section, w h ere th e latter may be kaolinitized. In a
fault block north  of Roque Ramos Canyon, th e rh yolite w eath ers lig h t tannish -g ray
and is non-v esicular and massiv e. T h ere, th e flow  contains ph enocrysts th at include
5–20% medium quartz + sanidine (1–4 mm; anh edral to euh edral), 2–3% v ery fine to
medium pyroxene (<0.5–3.5 mm; subh edral to euh edral; prismatic), 1–3% medium
plag ioclase (1–2 mm; subh edral; striated), and trace to 1% fine biotite (<1 mm;
anh edral to subh edral). Groundmass h as strong ly froth y appearance. Outcrop faces
are mang anese-stained in a few  locations. T h e base of th is unit contains cobble- to
small-boulder-sized rip-ups of andesite (T a) south  of Roque Ramos Canyon.
Correlativ e w ith  th e Rh yolite of H OK Ranch  of H arrison et al. (1993). Maximum

03-01-06-00-00— U nit— T ta— T rach yandesite— V ery dark-g ray or black, w eath ering
g rayish -g reen, massiv e, dense, aph anitic trach yandesite flow . Commonly columnar-
jointed. Flow  commonly exh ibits scoriaceous texture in upper 0.5 m. Forms a distinct
marker bed betw een low er (T r1) and middle (T r2) rh yolite packag es. T h ickness is 2–3

03-01-07-00-00— U nit— T r1— Low er Rh yolite— Slope-forming , lig h t-g ray, w eath ering
v ery pale-brow n to buff, blocky to sph eroidally w eath ering , w ell-foliated, porph yritic
rh yolite flow s. P h enocrysts include 10–15% medium to coarse sanidine (subh edral to
euh edral; g lassy to ch atoyant; commonly sh attered), 3–7% medium to coarse quartz
(anh edral; clear to smoky), and 1–2% fine to medium biotite (subh edral to euh edral;
commonly altered to reddish  brow n, earth y/dull mineral). Contains trace dark-g ray,
lapilli-sized lith ic frag ments. South east of Roque Ramos P eak, th e unit contains a th in
(<10–20 m) interv al of w h ite to pinkish  g ray (7.5YR 8/1 to 5YR 7/2), moderately
consolidated, non-calcareous, matrix-supported, th in- to medium-bedded (2–25 cm),
tabular, internally massiv e, poorly to moderately sorted, ang ular to rounded,
v olcaniclastic pebble cong lomerate. Clast lith olog ies are bimodal, consisting  of dark
purplish  brow n, plag ioclase-ph yric andesite, and lig h t g ray, aph yric rh yolite. Matrix
consists of moderately to w ell-sorted, ash y material w ith  10–15% outsized cL sand
g rains to g ranules of lith ics similar to pebble clasts. Matrix also contains fine to
medium, intact ph enocrysts of quartz and sanidine. Rare beds consisting  entirely of
ash y material are 2–4 cm th ick. U nit is correlativ e to coarse moonstone porph yritic
rh yolite tuff (unit T crt) of H eyl et al. (1983), Rh yolite of W illow  Spring s of H arrison et
al. (1993), and units T r, T rr, and T rv  of th e rh yolite-trach yte sequence of Jah ns et al.

03-01-08-00-00— U nit— T v p— V icks P eak T uff— Bench -forming , w h itish  to v ery lig h t-
g ray or v ery lig h t tan-g ray, w eath ering  buff, non-v esicular, massiv e, aph anitic,
rh yolitic ash -flow  tuff. P oorly to strong ly w elded. P h enocrysts include trace to 1%
v ery fine to fine quartz (up to 0.5 mm across; anh edral), trace to 1% fine sanidine
(0.5–1 mm; subh edral to euh edral; tabular), and trace fine biotite (0.75–1 mm;
subh edral; h ig h ly altered). Groundmass is h ig h ly dev itrified. Contains up to 1%
miarolitic cav ities lined by drusy quartz and/or sericitized feldspar. Likely an outflow
facies of th e V icks P eak tuff (rh yolite) of Furlow  (1965) and Farkas (1969). 40Ar/39Ar

03-01-09-00-00— U nit— T lt— Lapilli T uff— Ledg e-forming , lig h t purplish -g ray,
w eath ering  v ery lig h t-g ray or purplish -g ray, non-v esicular, porph yritic, rh yolitic ash -
flow  tuff. Moderately w elded and eutaxitic. Fiamme leng th :w idth  ratios v ary from
15:2 to 25:1. P h enocrysts include 3–5% fine to medium biotite (0.5–1.5 mm; anh edral
to subh edral; commonly altered), 2–3% medium sanidine (1–2 mm; subh edral to
euh edral; tabular; occasionally ch atoyant), trace to 2% medium quartz (1–2 mm;
euh edral; bipyramidal), and trace to 1% medium plag ioclase (1–2 mm; subh edral;
striated). Q uartz ph enocrysts usually occur in lapilli-sized pumice constituting
20–30% of rock and are up to 3 cm across. Dev itrified g roundmass. T h ickness is

03-01-10-00-00— U nit— T ba— Basaltic Andesite— Rubbly slope- to led g e-forming , v ery
dark-g ray to g ray or black, w eath ering  brow n to g rayish -brow n, dense to v esicular,
th inly foliated, aph anitic basaltic andesite. P h enocrysts include trace to 4% fine to
medium pyroxene (anh edral), trace to 2% fine oliv ine (anh edral), and trace
plag ioclase. U nit contains up to 5% amyg dules filled by calcite or silica. Groundmass
may contain trace g lass and/or disseminated mag netite. Correlates to units T b and
T yaf of H eyl et al. (1983), basaltic andesite of P ov erty Creek of H arrison et al. (1993),
and unit T a of Jah ns et al. (2006). Maximum th ickness is estimated at 130 m [modified

03-01-11-00-00— U nit— T d— Dacite Flow s and T uffs— Fine-g rained, in part porph yritic
dacite flow s and. Locally sh ow s g ood flow  banding ; elsew h ere it is still w elded or
partly w elded tuff th at g rades into quartz dacite in places and h as columnar jointing .
Corresponds to unit T dt of H eyl et al. (1983) and unit T a of Jah ns et al. (2006).

03-01-12-00-00— U nit— T ks— Kneeling  Nun and Sug arlump T uffs, undiv ided
— Kneeling  Nun and Sug arlump T uffs mapped by air ph oto interpretation due to land
access restrictions. T h e Kneeling  Nun T uff contains 15–35% ph enocrysts of quartz,
sanidine, and biotite. Lith ic-rich  Sug arlump T uff contains 3–10% ph enocrysts (mostly
biotite). 40Ar/39Ar ag es of 34.9 and 35.2 Ma (McIntosh  et al., 1991; Ch apin et al., 2004).

03-01-13-00-00— U nit— T v l— Low er V olcanic Strata— Andesitic to rh yolitic tuffs and
lav as w ith  intercalated v olcaniclastic facies. T h e upper part is correlativ e to th e
Kneeling  Nun and Sug arlump T uffs (T ks). T h e low er part is partly or entirely
correlativ e to th e Rubio P eak Formation and unit T la of Jah ns et al. (2006). T otal

2.1.1 Fault (g eneric; v ertical, subv ertical, or h ig h -ang le; or unknow n or unspecified

2.1.3 Fault (g eneric; v ertical, subv ertical, or h ig h -ang le; or unknow n or unspecified

2.1.4 Fault (g eneric; v ertical, subv ertical, or h ig h -ang le; or unknow n or unspecified

2.1.7 Fault (g eneric; v ertical, subv ertical, or h ig h -ang le; or unknow n or unspecified

2.1.8 Fault (g eneric; v ertical, subv ertical, or h ig h -ang le; or unknow n or unspecified

4.3.4 Minor inclined (dip direction to rig h t) joint, for multiple observ ations at one

4.3.5 Minor inclined (dip direction to left) joint, for multiple observ ations at one

8.2.3 Inclined flow  banding , lamination, layering , or foliation in extrusiv e v olcanic

8.2.4 V ertical flow  banding , lamination, layering , or foliation in extrusiv e v olcanic


