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Explanation of Map Sym b ols
Contact—Identity  and ex isten ce are certain. Location is accurate.

Contact—Identity  and ex isten ce are certain. Location is approx im ate.

Gradational contact—Identity  an d ex istence are certain. Location is accurate.

Fault (gen eric; vertical, subvertical, or high-angle; or unknown or unspecified
orientation or sense of slip)—Identity  and ex isten ce are certain. Location is
accurate.
Fault (gen eric; vertical, subvertical, or high-angle; or unknown or unspecified
orientation or sense of slip)—Identity  and ex isten ce are certain. Location is
approx im ate.
Fault (gen eric; vertical, subvertical, or high-angle; or unknown or unspecified
orientation or sense of slip)—Identity  and ex isten ce are certain. Location is
concealed.
Norm al fault—Identity  and ex isten ce are certain. Location is accurate. Ball
and bar on downthrown block.
Norm al fault—Identity  and ex isten ce are certain. Location is approx im ate.
Ball and bar on downthrown block.
Norm al fault—Identity  and ex isten ce are certain. Location is concealed. Ball
and bar on downthrown block.
Chert lay er in sedim ents—Identity  an d ex isten ce certain, location accurate.

Ash lay er in sedim ent—Identity  an d ex istence are certain. Location is
accurate.
Dike (1st option)—Identity  an d ex isten ce are certain. Location is accurate.

Inclin ed bedd in g— Showin g strike and dip.

H orizontal flow band in g, lam ination, lay erin g, or foliation in ign eous

Inclin ed flow band in g, lam ination, lay erin g, or foliation in ign eous
rock— Showin g strike and dip.

J

J
Cross section lin e and label

Fault in cross section showing local up/down offset— T he arrows show the
relative m otion along the fault plane.
Fault in cross section showing local up/down offset— T he arrows show the
relative m otion along the fault plane.

Geolog ic Cross Section A–A'

Correlation of Map Units Description of Map Units
Q uatern ary — Q uatern ary

Q al—Alluvium  (Late P leistocene to H olocene)—Alluvial deposits in
m odern drainage bottom s and elevated basins. Deposits include gravel,
sand, and silt. H olocen e terrace deposits less than 2 m eters above
drain age bottom s are in cluded. Alluvium  on Mesa El Alto contains
abun dant quartz and san id in e cry stals from  Bandelier T uff, while
alluvium  in the can yon along the Rio del Oso is dom in ated by  fluvial
clasts of T schicom a Form ation dacite (T t) and Lobato Form ation basalt
(T lb). Obsid ian fragm ents are com m on. Max im um  thickn ess can
ex ceed 4 m eters.
Q tal— U n d ifferentiated terraces and alluvium  in m odern stream
drain ages (Late P leistocen e to H olocen e)— U n d ifferentiated terraces
and alluvium  in m odern stream  drain ages. Obsid ian fragm ents are
com m on.
Q c—Colluvium  (Late P leistocene to H olocen e)— P oorly sorted talus,
debris, and colluvium  in wedge-shaped deposits on hill slopes.
Num erous hill slopes ben eath m esas of Lobato Form ation basalt (T lb)
are covered by  basalt colluvium  (obscuring the underly ing bedrock);
m apped only  in a few locations (Q clb) but relatively ex tensive on the
flanks of elevated Lobato Form ation m esas. Sim ilar colluvial deposits
occur along the edges of T schicom a Form ation dacite flows (T t).
T hickn ess can locally  ex ceed 5 m eters.
Q clb—Colluvium  (basalt) (Q uatern ary )— P oorly sorted talus, debris,
and colluvium  in wedge-shaped deposits on hill slopes. Num erous hill
slopes ben eath m esas of Lobato Form ation basalt (T lb) are covered by
basalt colluvium  (obscurin g the underly in g bedrock); m apped only  in a
few locations (Q clb) but relatively  ex tensive on the flanks of elevated
Lobato Form ation m esas. Sim ilar colluvial deposits occur along the
edges of T schicom a Form ation dacite flows (T t). T hickness can locally
ex ceed 5 m eters.
Q ca— U n described un it (Q uatern ary )— U ndescribed un it

Q t— T errace deposits (Late P leistocene to H olocen e)—Alluvial deposits
near the m argins of m odern stream s or older perched floodplain
deposits. Mapped only in a few locations. Most are fill terrace deposits
of sand, silt, and gravel <10m  above m odern drain ages. Max im um
thickn ess is <5 m eters. Coarser gravel terraces along Rio del Oso
can yon are m apped as Q tg (but not shown at this scale).
Q e—Eolian deposits (Q uatern ary )— P oorly bedded fine-grain ed sand
and silt preserved sporad ically on terraces, in broad valley s and on
m esa tops. Although no sedim entary  structures could be identified,
these deposits appear to be prim arily  eolian in origin, cappin g older
alluvial deposits. Generally less than 1 m eter in thickn ess. Eolian
deposits are only m apped as a m ix ed un it with Q al.
Q es—Eolian deposits reworked by  sheetwash (Late P leistocen e to
H olocene)— P oorly bedded fin e-grained san d and silt preserved
sporadically on terraces, in broad valley s, and on m esa tops. Although
no sedim entary  structures could be identified, these deposits appear to
be prim arily  eolian in origin an d reworked by  sheetwash. T he un its
often cap older alluvial deposits. Generally less than 1 m eter in
thickn ess.
Q av—Rock avalanche deposits (Late P leistocen e to
H olocene)—Chaotic, angular debris em placed durin g a single
detachm ent event from  a steep slope or cliff, gen erally lackin g a
sedim entary  m atrix. Mapped only in a few locations. T hickness can
ex ceed 10 m eters.
Q ls—Landslide deposits (P leistocen e to H olocen e)— U nsorted, chaotic
debris em placed durin g a sin gle detachm ent event from  a steep slope
or cliff, gen erally contain in g a sedim ent m atrix. Also, slum p or block
slides, especially along the flanks of high m esas where Lobato
Form ation basalts cap older Santa Fe Group sedim ents. Fan-shaped
deposits occur where debris spread out on valley  floor. T hickn ess can
ex ceed 20 m eters.
Q cpc?—Cerro T oledo Form ation, P ueblo Can yon Mem ber
(Q uaternary )—Older alluvial deposits of gravel, sand and silt that m ay
correlate with Cerro T oledo (Q ct, m odified to Q cpc) interval deposits in
ad jacent quadran gles. Dom in ant clast lithology  varies by  location, but
is ty pically T schicom a dacite (T t) or Lobato basalt (T lb). T hese deposits
ty pically contain obsid ian clasts, presum ably  origin atin g from  the
T oledo em bay m ent or dom es of El Rechuelos rhy olite from  the
P olvadera P eak quadran gle to the west. Q uartz and feldspar cry stals of
Bandelier T uff are also com m on, especially in ant m ounds capping
these deposits. Max im um  thickn ess is approx im ately  10 m eters.
Q cpc—Cerro T oledo Form ation, P ueblo Can yon Mem ber
(Q uaternary )—Alluvial deposits of gravel and san d contain in g
abun dant clasts of obsid ian. Mapped only where overlain by  the
T shirege Mem ber of the Bandelier T uff (Q bt). Max im um  thickness is 5
m eters.
Q bt— U pper Bandelier T uff, T shirege Mem ber (Q uatern ary )— W hite to
orange non-welded to welded ash-flow tuff contain in g abundant
phenocry sts of quartz and san id in e. Ash-flow tuff beds consist of
m ultiple flow un its in a com pound coolin g un it with thin surge beds
(less than 0.5 m eters thick) locally  exposed. Exposures in the field area
are lim ited to outcrops on the Santa Clara Reservation north of Santa
Clara Can yon. Erupted at approx im ately 1.25 Ma during the form ation
of the V alles Caldera (P hillips, 2004). Max im um  thickn ess is
approx im ately  40 m eters.
Q bo—Bandelier T uff, Otowi Mem ber (Q uaternary )— W hite to beige
poorly-welded ash-flow tuff contain in g abun dant pum ices with
phenocry sts of quartz and san id in e an d sparse m afic phenocry sts.
Moderate to abun dant lithic fragm ents (5-15%), prim arily  of andesitic
or m afic lavas. T hese deposits occur only as isolated, thin ex posures in
Mesa El Alto west of Lobato Mesa. Although no prim ary  ex posures of
the basal Guaje P um ice were observed in the quadrangle, m ounds of
pum ice (Q bp, m odified to Q bg) ty pically occur adjacent to these thin
tuff deposits. T he Otowi Mem ber erupted at approx im ately 1.61 ± 0.01
to 1.62±0.04 Ma (Izett and Obradovich, 1994; Spell et al., 1996) durin g
the form ation of the T oledo caldera. T wo dates on pum ice an d tuff in
this area y ield slightly older, but statistically  overlapping ages(1.68 ±
0.04 and 1.72 ± 0.04 Ma; T able 1). Max im um  thickn ess is approx im ately
4 m eters.

Q bg—Bandelier T uff pum ice deposits (Q uaternary )—Mounds and
poorly-exposed strata of reworked Bandelier T uff pum ices. T he lack of
prim ary  Bandelier T uff deposits in the area m ake it difficult to
determ in e whether this is Guaje or T skankawi pum ice. Most likely
these deposits are reworked Guaje P um ice Bed tephra, due to their
association with thin Otowi Mem ber tuff deposits (see above).
Max im um  thickn ess is approx im ately 15 m eters.
Q T g—Alluvial deposits that ran ge from  sandy  gravels to coarse
boulder conglom erates (Late T ertiary  to Early Q uatern ary )— T hese
deposits m ay  correspond with P uy e Form ation fanglom erates (T p), but
where m apped, are of uncertain age. Dom in ant clasts are ty pically
T schicom a dacite (T t) or Lobato basalt (T lb). Deposits m apped along
the western flank of Lobato Mesa (m ix ed with Lobato basalt
colluvium ) m ay  represent a basin fill m ax im um  (~8100 foot elevation).
Locally, dacitic tephra (Q T p) is found within these deposits, although
outcrops are rare. Obsid ian fragm ents are rare if present at all.
Max im um  thickn ess is 5 m eters.
Q T p—Dacite pum ice deposits, slightly reworked (Late T ertiary  to Early
Q uatern ary )— P henocry sts include biotite an d hornblende. Mapped in
a sm all region ad jacent to Q T g deposits at the south end of V allecitos
de los Cham isos. Max im um  thickness is 1 m eter.
T ertiary — T ertiary

T p— P uy e Form ation fan glom erates (P liocen e to Early
P leistocen e)— Sands, gravels and conglom erates derived from  nearby
highlan ds of T schicom a Form ation dacite (T t) and Lobato Form ation
basalt (T lb). Also in cludes a bouldery  un it 10-15 m eter thick east of
P olvadera P eak that m ay  have been deposited by  a rock avalanche
(T pb) . Individual blocks can ex ceed 5 m eters across. Locally, dacitic
tephras and thin py roclastic flow deposits (less than one m eter thick)
occur within the sedim ents. Reworked tephras, silts and fin e- to
m edium -grain ed san ds of this un it occur ben eath the dacite of Mesa de
la Gallin a (T tg) along Gallin a Creek (roadcuts on FR-144). In gen eral,
however, P uy e Form ation deposits are poorly exposed in the
quadran gle, and often occur as rounded fluvial clasts of surface
colluvium . Max im um  thickn ess is approx im ately 25 m eters.
T pb— P uy e Form ation fan glom erates (P liocen e to Early
P leistocen e)— Sands, gravels and conglom erates derived from  nearby
highlan ds of T schicom a Form ation dacite (T t) and Lobato Form ation
basalt (T lb). Also in cludes a bouldery  un it 10-15 m eter thick east of
P olvadera P eak that m ay  have been deposited by  a rock avalanche
(T pb) . Individual blocks can ex ceed 5 m eters across. Locally, dacitic
tephras and thin py roclastic flow deposits (less than one m eter thick)
occur within the sedim ents. Reworked tephras, silts and fin e- to
m edium -grain ed san ds of this un it occur ben eath the dacite of Mesa de
la Gallin a (T tg) along Gallin a Creek (roadcuts on FR-144). In gen eral,
however, P uy e Form ation deposits are poorly exposed in the
quadran gle, and often occur as rounded fluvial clasts of surface
colluvium . Max im um  thickn ess is approx im ately 25 m eters.
T eb—El Alto basalt (Middle P liocen e)—Basalt, not described by  author.

T t— T schicom a Form ation (Late Miocen e to Late P liocen e)—Light gray
to dark gray, m oderately to coarsely  porphy ritic lavas of dacitic
com position in the V allecitos quadran gle (Figure 1). T his form ation
in cludes thick, overlapping flows and high-aspect ratio dom es. Age
analy ses for T schicom a lavas in the northern Jem ez Mountains ran ge
from  ~ 5 to 3 Ma (Goff et al. 1989, T able 1). Most of the flows in the
quadran gle were und ifferentiated, m apped as T t or are broadly
grouped by  age (T t1-3). Note: T t2 is not present on this m ap.
W oldeGabriel et al. (2006) dated a lower dacite flow and an upper
dacite flow in T schicom a Form ation in Santa Clara Can y on just north of
the quadran gle boundary. T he 40Ar/39Ar age of the higher flow on the
north wall of the can yon is 3.79±0.17 Ma and a topographically lower
flow on the south side of the can y on is 4.39±0.13 Ma. T he sam ple from
the north wall is porphy ritic with phenocry sts of plagioclase,
hornblende an d biotite. T he sam ple from  the south side is very
porphy ritic with plagioclase, quartz, and little biotite.
T t3— T schicom a Form ation flows (Late Miocene to Late P liocene)—A
lobe com in g from  the west sourced on P olvadera P eak that is the
youngest of the T shicom a lavas; this porphy ritic dacite has plagioclase
as the dom in ant phenocy rst.
T t2— T schicom a Form ation flows (Late Miocene to Late
P liocene)—Deposits which in clude dacites com m only contain in g
cogn ate clots of m ore m afic m agm as (vesicular basaltic andesite)
rangin g in size from  2 to 25 cm .  T hese flows represent an age span
between 4.5 to 3.2 Ma.
T t1— T schicom a Form ation dom es and flows (Late Miocen e to Late
P liocene)—Older sequen ce of dom es and flows, includ in g plagioclase-
dom in ated flows with both hy drous (biotite + hornblende) and non
hy drous m in eralogy. In the NE quadrant these older flows and dom es
are m ostly dacitic to rhyodacitic, with abundant phenocry sts of
plagioclase, biotite, hornblende, and py rox ene. A few of the larger
flows characterized by  abundant phenocry sts (20-35%) in cludin g
hy drous m afic m in erals, such asbiotite an d hornblende.
T tp— T schicom a Form ation flows (Late Miocen e to Late
P liocene)—Flows that lack d istinctive hy drous m inerals, ty pically
dom in ated by  plagioclase phenocry sts, often in cluding plagioclase
m egacry sts that ex ceed 1cm  in length.
T tg— T schicom a Form ation flows (Late Miocene to Late
P liocene)—One of the largest sin gle flow un its of the entire T schicom a
Form ation occurs in the southwest corner of the quadran gle where a
broad, northeast-sloping surface known as Mesa de la Gallina
represents the surface of this m assive flow, coverin g m ore than 102
kilom eters. T he flow, inform ally nam ed the dacite of Mesa de la Gallin a
(T tg) is dated at 3.90±0.15 and 4.29±0.49 Ma (Goff et al., 1989, T able 1)
and origin ated from  the northeast side of T schicom a P eak. Forest Road
144 traverses the upper surface of the flow as it ascen ds T schicom a. T he
flow contains abun dant phenocry sts (25-35%), includin g biotite and
hornblende. P lagioclase phenocry sts are abundant but ty pically sm all
to m edium  in size (less than 0.5 cm ). T he flow is often highly flow-
banded, in cludin g spectacular flow contortions along its m argins. T o
the north the Gallina flow overlies older plagioclase-rich, m afic-
pheonocry st-poor T schicom a flows and is bordered by  the Rio del Oso.
T o the west, the Gallin a flow overlies fin e- to m ed ium -grain ed fluvial
deposits of the P uy e Form ation, exposed along FR 144 in Gallin a Creek.
T he m ax im um  thickn ess of T schicom a lavas in the quadran gle occurs
in upper Gallin a Creek, ex ceed in g 500 m eters.

T th— T schicom a Form ation flows (Late Miocen e to Late
P liocene)—Larger dacitic lava flows, abun dant phenocry sts(20-35%) of
hy drous m afic m in erals such as biotite an d hornblende.
T tu— U n described un it (T schicom a Form ation flows?) (Late Miocen e to
Late P liocene)—Not described by  author. T his un it could in d icate
un d ivided T schicom a flows, but this is not clarified by  author.
T og—Alluvial and colluvial deposits, Cochiti Form ation? (Late
Miocen e to Late P liocen e)—Near source alluvial and colluvial deposits,
possibly  correspondin g with older P uy e Form ation. T he deposits
in clude an gular to subrounded blocks of Lobato-age dacitic an d m afic
lavas and are perched at higher elevations than other P uy e
fan glom erates (up to 8100 feet). Max im um  thickn ess is approx im ately
T lb—Lobato Form ation flows (Miocen e)— T hese deposits represent a
wide variety  of m afic lava flows, in cluding basalt, basaltic an desite,
basaltic trachy an desite, and associated deposits. U n d ivided flows (T lb)
represent the m ajority  of this un it in the quadran gle. T hese lavas are
black to gray, sparsely to m oderately  porphy ritic, contain in g
phenocry sts of plagioclase, olivin e, ± clinopy rox en e in a variety  of
groundm ass ty pes. Flows are ty pically m assive and flow banded with
brecciated lower and upper surfaces. T hin fluvial sandstones that occur
locally between m afic lavas across Lobato Mesa m ay  correspond with
the Ojo Caliente san dstone m em ber (T sfo, m odified to T sto) described
below. Intrusive facies (T lbi) occur as fin e- to m edium -grain ed d ikes
and cry stalline gabbroic sills or plugs. One of these gabbros is well
exposed along Forest Road 144 as it first enters the quadran gle from
the east. In Cañada Alm agre along the eastern boundary  of the
quadran gle a spectacular com bin ation dike/sill intrudes the Cham a-El
Rito m em ber (T sfc, m odified to T stc), the sill form ing a resistant floor in
part of the valley  bottom . T his intrusion, dated at 9.74±0.21 Ma, is offset
by  the Cañada del Alm agre fault (Kon ing and Kem pter, 2007). Scoria
and cin der deposits (T lbc) occur in several places in the quadrangle but
are only m apped in a few areas where nearby  vents are suspected.
Mafic lavas on the west side of Lobato Mesa are differentiated based on
phenocry st content. T hose with abundant olivin e phenocry sts
(ty pically altered to idd in gsite) are identified as T lbo, while a younger
series of olivin e-poor, plagioclase-rich lavas are m apped as T lbp. A
prom in ent dike flanked by  cin der deposits of this later un it is located
im m ed iately south of Cerrito del Chibato (m apped as T lbi and T lbc).
On the eastern flank of Lobato Mesa, three groups of m afic lavas are
distin guished that overlie und ifferentiated T lb lavas. T hese in clude
olivin e-phy ric basalts of La Sotella shield (T lbs) that contain 2-15% 1-8
m m  euhedral plagioclase phenocry sts overlain by  basaltic lavas
contain in g 2-10% phenocry sts of 1-3 m m  m afic phenocry sts
(olivin e±py rox en e) m apped as T lb1. T he youngest lavas occur at the
southern portion of the m esa, erupted from  a vent near La Bentolera.
T hese d istinctive lavas (T lbb) have a cry stallin e m atrix and are nearly
aphy ric, contain in g 0-2% phenocry sts (and x enocry sts) of py rox en e,
py rox en e-olivin e aggregates, quartz and potassium  feldspar. Rare
gran itic x enoliths also occur in this un it. Mafic lavas of Lobato Mesa
were prim arily  em placed over a 1.5 Ma span (9.0 to 10.5 Ma), with the
bulk of the eruptions occurrin g between 9.5 to 10 Ma. In contrast,
Lobato Form ation basalt and basaltic trachy an desite ex posed in Santa
Clara Can yon are gen erally older (10.16 to 13.13 Ma) and are less
volum inous com pared to the un it on Lobato Mesa, consistin g of thin
flows interbedded with the Santa Fe Group (W oldeGabriel et al., 2006).
T he 5 to 7 m  thick m afic flows in Santa clare Can y on are interbedded
with altered volcan iclastic deposits, sandstone, and pum ice beds. T he
basalts are fin e-grain ed. T he interbedded sequence of sedim ent an d
basalt is capped by  a vesicular, porphy ritic, purple-gray  an desite flow
with phenocry sts of palgioclase and altered m afic m inerals. Max im um
thickn ess ex ceeds 200 m eters on Lobato Mesa.
T lbi—Lobato Form ation intrusive facies (Miocen e)—Intrusive facies
(T lbi) occur as fine- to m edium -grain ed dikes and cry stallin e gabbroic
sills or plugs. One of these gabbros is well exposed along Forest Road
144 as it first enters the quadran gle from  the east. In Cañada Alm agre
along the eastern boundary  of the quadrangle a spectacular
com bin ation dike/sill intrudes the Cham a-El Rito m em ber (T sfc,
m odified to T stc), the sill form ing a resistant floor in part of the valley
bottom . T his intrusion, dated at 9.74±0.21 Ma, is offset by  the Cañada
del Alm agre fault (Kon in g an d Kem pter, 2007).
T lbc—Lobato Form ation scoria and cin der deposits (Miocen e)— Scoria
and cin der deposits (T lbc) occur in several places in the quadrangle but
are only m apped in a few areas where nearby  vents are suspected.
Mafic lavas on the west side of Lobato Mesa are differentiated based on
phenocry st content.
T lbs—Lobato Form ation flow (Miocen e)—On the eastern flank of
Lobato Mesa, three groups of m afic lavas are distinguished that overlie
un d ifferentiated T lb lavas. T hese include olivine-phy ric basalts of La
Sotella shield (T lbs) that contain 2-15% 1-8 m m  euhedral plagioclase
phenocry sts overlain by  basaltic lavas contain in g 2-10% phenocry sts of
1-3 m m  m afic phenocry sts (olivin e±py rox en e) m apped as T lb1. T he
youn gest lavas occur at the southern portion of the m esa, erupted from
a vent near La Bentolera. T hese distin ctive lavas (T lbb) have a
cry stalline m atrix an d are nearly aphy ric, contain in g 0-2% phenocry sts
(and x enocry sts) of py rox en e, py rox ene-olivine aggregates, quartz and
potassium  feldspar. Rare gran itic x enoliths also occur in this un it.
Mafic lavas of Lobato Mesa were prim arily  em placed over a 1.5 Ma
span (9.0 to 10.5 Ma), with the bulk of the eruptions occurrin g between
9.5 to 10 Ma
T lb1—Lobato Form ation basalt flow (Miocene)—On the eastern flank
of Lobato Mesa, three groups of m afic lavas are distin guished that
overlie und ifferentiated T lb lavas. T hese in clude olivin e-phy ric basalts
of La Sotella shield (T lbs) that contain 2-15% 1-8 m m  euhedral
plagioclase phenocry sts overlain by  basaltic lavas contain in g 2-10%
phenocry sts of 1-3 m m  m afic phenocry sts (olivine±py rox en e) m apped
as T lb1. T he youngest lavas occur at the southern portion of the m esa,
erupted from  a vent near La Bentolera. T hese d istinctive lavas (T lbb)
have a cry stallin e m atrix and are nearly aphy ric, contain in g 0-2%
phenocry sts (and x enocry sts) of py rox en e, py rox en e-olivin e
aggregates, quartz and potassium  feldspar. Rare gran itic x enoliths also
occur in this un it. Mafic lavas of Lobato Mesa were prim arily  em placed
over a 1.5 Ma span (9.0 to 10.5 Ma), with the bulk of the eruptions
occurring between 9.5 to 10 Ma

T lbb—Lobato Form ation basalt flow (Miocene)—On the eastern flank
of Lobato Mesa, three groups of m afic lavas are distin guished that
overlie und ifferentiated T lb lavas. T hese in clude olivin e-phy ric basalts
of La Sotella shield (T lbs) that contain 2-15% 1-8 m m  euhedral
plagioclase phenocry sts overlain by  basaltic lavas contain in g 2-10%
phenocry sts of 1-3 m m  m afic phenocry sts (olivine±py rox en e) m apped
as T lb1. T he youngest lavas occur at the southern portion of the m esa,
erupted from  a vent near La Bentolera. T hese d istinctive lavas (T lbb)
have a cry stallin e m atrix and are nearly aphy ric, contain in g 0-2%
phenocry sts (and x enocry sts) of py rox en e, py rox en e-olivin e
aggregates, quartz and potassium  feldspar. Rare gran itic x enoliths also
occur in this un it. Mafic lavas of Lobato Mesa were prim arily  em placed
over a 1.5 Ma span (9.0 to 10.5 Ma), with the bulk of the eruptions
occurring between 9.5 to 10 Ma
T lbo—Lobato Form ation basalt flow (Miocen e)—Basalts that ex hibit
abun dant olivin e phenocry sts (ty pically altered to idd in gsite) are
identified as T lbo, while a younger series of olivin e-poor, plagioclase-
rich lavas are m apped as T lbp(not on m ap).
T ld1—Lobato Form ation dacite lavas (Miocen e)—At least two large
volum e dacitic lavas were erupted durin g Lobato Form ation volcan ic
activity  in the quadran gle. T he younger lava, T ld1, was erupted from  a
vent source at Los Cerritos in the southwest area of the quadrangle and
covers at least 3 km 2, flowing in a northeasterly direction. T he lava is
beige in color, fine-grain ed with 2-6% phenocry sts of plagioclase and
m inor hornblende. A brecciated, block and ash-flow horizon is locally
ex posed in lower and d istal portions of the flow. T his flow caps all
Lobato m afic lava flows erupted from  the Los Cerros shield to the east.
An age of 9.6±0.15 Ma (Goff et al., 1989) for this un it provides an upper
age lim it for Lobato-age volcan ic activity  in this area of the quadrangle.
T he flow also provides a superb stratigrahic m arker for a m ajor down-
to-the-east fault that offsets the flow by  at least 100 m eters along its
eastern edge. Older dacitic flow(s) (T ld2) are intercalated with Lobato
m afic lavas. T hese flow(s) are sim ilar in appearance to younger
T schicom a dacite lavas (T t), m oderately to coarsely porphy ritic with
20-25% phenocry sts of plagioclase (up to 0.7 cm ), biotite an d
hornblende. T hree isolated exposures of these lavas are exposed near
Los Cerritos with another group of exposures in Rio del Oso at the
south end of Lobato Mesa. In this area Lobato m afic lavas underlie an d
overlie the porphy ritic dacite. Max im um  thickn ess of T ld1 is ex ceeds
100 m eters, T ld2 is approx im ately 75 m eters.
T ld2—Lobato Form ation dacite lavas (Miocen e)—At least two large
volum e dacitic lavas were erupted durin g Lobato Form ation volcan ic
activity  in the quadran gle. T he younger lava, T ld1, was erupted from  a
vent source at Los Cerritos in the southwest area of the quadrangle and
covers at least 3 km 2, flowing in a northeasterly direction. T he lava is
beige in color, fine-grain ed with 2-6% phenocry sts of plagioclase and
m inor hornblende. A brecciated, block and ash-flow horizon is locally
ex posed in lower and d istal portions of the flow. T his flow caps all
Lobato m afic lava flows erupted from  the Los Cerros shield to the east.
An age of 9.6±0.15 Ma (Goff et al., 1989) for this un it provides an upper
age lim it for Lobato-age volcan ic activity  in this area of the quadrangle.
T he flow also provides a superb stratigrahic m arker for a m ajor down-
to-the-east fault that offsets the flow by  at least 100 m eters along its
eastern edge. Older dacitic flow(s) (T ld2) are intercalated with Lobato
m afic lavas. T hese flow(s) are sim ilar in appearance to younger
T schicom a dacite lavas (T t), m oderately to coarsely porphy ritic with
20-25% phenocry sts of plagioclase (up to 0.7 cm ), biotite an d
hornblende. T hree isolated exposures of these lavas are exposed near
Los Cerritos with another group of exposures in Rio del Oso at the
south end of Lobato Mesa. In this area Lobato m afic lavas underlie an d
overlie the porphy ritic dacite. Max im um  thickn ess of T ld1 is ex ceeds
100 m eters, T ld2 is approx im ately 75 m eters.
T lpb— U n described un it (Miocen e)—Not described by  author.

T lpbc— U n described un it (Miocen e)—Likely related to T lpb, not
described by  author.
T ls— U ndescribed un it (Miocen e)—Not described by  author.

T sto—Ojo Caliente Mem ber of the T esuque Form ation of the Santa Fe
Group (Miocen e)—Light brown to light pink fin e- to m edium -grained
san d, subrounded to rounded, m oderately to well sorted. P lanar sand
sheets to high-an gle crossbeds of eolian origin (suggestin g a prevailin g
paleowin d d irection to the northeast. T hin fluvial lay ers occur in the
upper portions, contain in g rounded pebbles of various volcan ic
lithologies and lesser quartzite an d gran ite. T his un it is gen erally
weakly consolidated an d seldom  outcrops where overlain by  Lobato
m afic lavas. Its presen ce often in d icated by  tan quartz sand am ongst
basalt colluvium , along with occasional fluvial pebbles. On Lobato
Mesa, fluvial sandstones contain in g abundant clasts of Lobato m afic
lavas m ay  correspond to Ojo Caliente san dstone. T he age of the Ojo
Caliente san dstone is interpreted to range from  13.4 to 12.5 Ma (Kon ing
et al., 2007). Max im um  thickn ess in the quadrangle (along the eastern
m argin of Lobato Mesa, is approx im ately 275 m eters.
T stc—Cham a-El Rito Mem ber of the T esuque Form ation of the Santa Fe
Group (Miocen e)—Light pin k to redd ish brown floodplain deposits of
siltstone, m udstone, fine-grain ed san dstone and thin chann els of low-
angle crossbedded chan nel gravels. In contrast to the Ojo Caliente
m em ber which ten ds to have m assive, poorly -consolidated eolian
san dstone beds, the Cham a-El Rito sedim ents ten d to be m oderately
consolidated, with alternatin g planar to low cross-stratified beds of
vary in g shades of pin k to brown. Fluvial chan nels contain rounded
volcan ic pebbles of interm ed iate an d felsic com position, poorly to
m oderately sorted. T hese chan n els are ty pically cem ented by  calcium
carbonate. T he age of the un it is 18 to 13.4 Ma (Kon in g et al., 2007).
Max im um  thickn ess of the deposit, approx im ately 100 m eters, is
ex posed in the northeastern corner of the quadran gle.
T sf— U n d ifferentiated Santa Fe Group deposits
(Miocen e)— U n d ifferentiated Santa Fe Group deposits (m ost likely Ojo
Caliente Mem ber).
Abiquiu Fm ?—Abiquiu Form ation? (Oligocen e)—Only present in
cross-section. Not described by  author.


